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PREFACE

It is our great honor and pleasure to have the opportunity to participate in
the studies of the regional master plan for the Scuthern Region and master
plans for the main cities of the Southern Region in the Kingdom of Saudi

Arabia. =

Qur participation in the project was initiated in May, 1974. Since that time,
under the guidance of the Ministry and with claose collaboration between our
offices in Tokyo and Abha, we have done our utmost to carry forward our task.

This report presents the final results of our study for the preparation of
master plans for the five main cities and a village cluster in the Southern
Region. The series of six reports of which this is a part represents the work
of the third phase of the third stage of the Southern Region Project Study as
specified in the Agreement.

The development plans contained in this report have been based on the Existing
Conditions Reports, the Initial Appraisal Reports, the Alternative Strategies
Reports, and the Preliminary Master Pian reports, all of which have been prev-
jously submitted to the Ministry of Municipal and Rural Affairs: The develop-
ment plans have been formulated in line with the major objectives, policies
and priorities adopted by the Ministry.

The development plans cover the anticipated growth of the five major cities
and the village cluster, proposed land uses, infrastructure planning, and out-
line programs of development, land acquisition, improvement, and zoning regu-
lations.

We therefore submit these reports as the final Master Plans of the main cities
and the village cluster in the Southern Region.

1978
Kenzo Tange

Project Principal
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1-1 SCOPE OR REPORT

1-2  PLANNING PROCESS

1-2-1 RELATIONSHIP OF THE
FINAL MASTER
PLAN TO PREVIOUS
REPORTS

1-2-2 ELEMENT BY ELEMENT
AMALYSIS

1-2-3 COORDINATION OF
PLANNING ELEMENTS

The series of six reports of which this is a part
presents the Final Master Plan for the five mdjor
cities and a village cluster in the Southern Reg-
ion. The report reviews all the significant in-
formation on the existing conditions, presents
future projections, and a physical Master Plan
which outlines the development of the cities and
the village cluster for the twenty-year planning
period from 1975 to 1995. The report also con-
tains a development strategy for the phasing of
the plan and recommendations for an implementa-
tion program from which a capital investment pro-
gram is prepared.

During the course of the Southern Region Project
Study, a series of five separate reports have
keen submitted for each of the five major cities
of the Southern Region. "“Initial Appraisal of
Existing Conditions" and "Immediate Action" iden-
tify areas requiring immediate attention, while
“Existing Conditions" and "Alternative Strategies"
focus on broader issues confronting the cities
and on various alternative approaches toward
meating long range planning objectives. The Pre-
1iminary Master Plan drew on all four previous
reports and presented a program for the develop-
ment of the city over the twenty-year planning
period. These Final Master Plnas were prepared
based upon comments and criticism given by the
Ministry and its advisers and represent a set of
workable plans which respond to all the comments
received by the consul tant.

The various considerations affecting urban devel-
opment have been classified into various "Planning
Elements.” Each planning element is a collection
of highly interrelated topics which can be inves-
tigated in great detail and in relative indenen-
dzncz of other elements. Taken together, however
the elements encompass an exhaustive list of is-
sues involved in the formation of development
plans. The element by element study makes pos-
sible a clear identification of trends, needs,
and problems which must be addressed by the mas-
ter plan.

There is, at the same time, a systematic coordina-
tion of Planning Elements through the recommended
Schematic Master Plan, developed in Alternative

Stratscies reports, and through the estzblishment
of a "community structure," indicated by Plannina
Standards in the Preliminary Physical Master Plan

Planning Element

of the Southern Region. The master plan cantains
the basic strategy for the growth of the city

of village cluster, the recommended directions

for the chage in population, the functional dis-
tribution of land use, infrastructure develop-
ment, and policies toward the nomadic population.
The community structure, on the other hand, iden-
tifies a hierarchy of population groupings in
order to properly distribute urban services and
to help establish identifiable communities. The
"neighborhood" of approximately 4000 residents is
the basic unit of social organization and provides
a logical definition of planning districts for
which projections and identification of needs may
be established.

Chapter

Housina

Industrizas

General Education 5 —
Planning
Public and Institutional Facilities 5 Element
1
Cultural Facilities 5
Commercial rfacilities 5
Recrsation and Conservation & F-
= J Planning
Transportation 7 i
. Sava 2
Public Utilities 8

3

4 @

1-2-4 FLOW OF INFORMATION

For each Planning Element, first, the existing

conditions are briefly reviewed. Next, the oro- *
jections of populations developed in Chapter 3

and economic projections developed in Chapter a

are applied to in the context of the Planning %
Standards. As a result, future requirsments or

nrojections for a particular Planning Element may

be obtained. Third, a policy which will deter- *
mine land use for the elerent is develcped by cer-
sidering the schematic master plan, the community
structure, and the Planning Standards. The acoli-
cation of policy principles results in the element
Jand use plan. Site considerations and local is-
sues are discussed at this stage. The recommendzd
overall development plan, or the Master Plan, is
generated from the simultaneous consideration of
all the individual element land use plans. Pha-
sing, zoning and legal framework, and recommenda-
tions for a capital investment program are davel-
oped from the Master Plan.

Planning
Element
n
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1-2-5 FEEDBACK Throughout this entire process, constant feedback
assures comprenensive and coordinated planning.
Policy principles affect future requirements; the
Master Plan infuences the development of policy
principles; and phasing, legal, and financial is-
sues alter the Master Plan. The development plan
discussed in Chapter 9 is a result of nemerous AT
studies leading from the existing conditions, to e \‘\
projections of requirements, to the Master Plan, 20 YEAR MASTER PLA »
and to phasing, legal, and financial considera- A~ .
tions and back to projection of requirements. r\ Lt
The process was repeated until all the require- .
ments and policy principles could be satisfied in : S
a consistenet and comprehensive Master Plan.

—_——————— ey

i 4':"—-'—.— ———————— 7/

1-2-6 FUTURE FEEDBACK It must be very strongly emphasezed that this ' . /R

master plan (as should be the case with any master : > <

plan) must be implemented in a way which allows a R e 3\

substantial amount of modification in the future RS :

should conditions change in unforseen ways or 20 YEAR MASTER PLAY 4 @-

should future planners feel that compelling rea- ,r_—.——--. ————— 7/

sons exist to alter certain aspects of the plan. . & 5 L4

Such adaptability if especially important when 2 ol oxm

very rapid development is expected as is the case e ey 5 _Cromimme el B N B B \\

with every major area of Saudi Arabia. 20 YEAR MASTER PLA! )
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=) Project horizon for each master planning term

FIGURE 1-2-2 il
DIAGRAM OF

MASTER PLAN
OVER TIME
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2. summary of existing conditions




2-1

REGIONAL POLICIES
AND THE CITY

Inland from the sea and within 50 km of Abha,
Khamis Mushayt lies on a flat plain of the
central highland plateau at the center of the
Southern Region.

The Saudi Government has embarked on a policy of
regional development to help lessen disparities
that now exist between the eastern oil-producing
areas, urban centers such as Riyadh and Jeddah,
and the rest of the country.

In the Southern Region, the thrust of this plan is
to improve the welfare of the people and to im-
prove the productive capacities of the area. Each
of the five cities in the Southern Region is ex-
pected to contribute something to this end.

While not yet proven to be particularly rich in
mineral resources, the Southern Region has a rel-
atively good supply of water, a temperate climate,
attractive natural features with good potential
for agriculture, manpower, and access to marine
resources and water transportation. The region

is therefore expected to develop its potential

for agriculture, domestic tourism, and industry.

The Asir sub-region has a high average rainfall
of 400 mm per year and excellent soil conditions,
with an agricultural potential second only to
Tihama. Given its favorable water supply, Khamis
Mushayt is expected to greatly develop its agri-
cultural sector to help meet the regional goal of
self-sufficiency.

Because of its central location, good climate, and
relatively modern urban centers, Asir has become
the regional center for administration, business,
commerce, manufacturing, education, and culture.
Its spectacular natural features make it a perfect
location for highland tourism which is expected to
develop as well.

Due to its centrality to the province and the
region, Khamis Mushayt has become the foremost
commercial and manufacturing center for both. It
is expected to continue its role and to further
develop its industrial and commercial potential.
Nearby Abha will share in these facilities, plus
Khamis Mushayt's water supply and the airport,
while maintaining its historic function as the ad-
ministrative capital of the area. Khamis Mushayt
and Abha are not only linked by proximity and
functional interdependence, but through areas of
scattered development between the two cities that
overlap to form the greater urban areas of both.
While this may put a greater strain on some of
Khamis Mushayt's resources such as its water sup-
ply, it will also clearly enhance the commercial

2-2

MAIN FUNCTION OF THE
CIMY

and manufacturing potential of the city.

Khamis Mushayt's function as the leading commer-
cial and manufacturing center of the Southern
Region stems from its geographic centrality, its
proximity to Abha, the administrative capital,
and its importance as the site of a military base.

The growth of the city's economic activity has
been extremely rapid. It imports commodities
transported from both the Western and the Central
Regions as well as distributing goods to local
residents and to other major cities and towns in
the Southern Region. Its pivotal role is facili-
tated by its location and its connection with
paved arterial roads.

Within Khamis Mushayt, there are a large number of
shops, factories, and vehicle repair garages.
Wooden furniture, ironware, and cement blocks are
the major manufacturing products, with the bulk

of the materials being imported. Local materials
and cultivated products are rarely used, except
in traditional industries, such as sesame 0il
extraction and leather and shoemaking.

The city abounds with permanent and temporary
shops that handle an impressive variety of com-
modities and foodstuff. Goods sold include
imported items such as cars, motorcycles, spare
parts, radios, watches, jewelry, cosmetics, fur-
niture, carpets, stationery, electrical supplies,
native crafts, locally produced agricultural pro-
ducts, and imported foodstuff. Other shops per-
form service functions for residents such as
tailoring, cleaning, and barbering.

Presently the Southern Region is a large agricul -
tural producer. However, much is still imported.
Within Khamis Mushayt itself, some of the popula-
tion still depends on agriculture for their live-
lihood; the main crops being cereals, alfalfa,
sorghum, vegetables, and decidous fruits.

Khamis Mushayt is linked to the surrounding areas
in a variety of ways. Its military installations
share a responsibility for the defense of the
Kingdom; it depends on Abha for administrative
services; its construction activities attract
immigrant Yemenis; and its main food supplies are
transported through neighboring cities.

SOURCE :

Initial 4
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SOURCE :

Initial Appraisal of Existing
Conditions, Fig. 2-1 Environ-
mental Situation.
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FIGURE 2-1-1
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2-3  HISTORICAL GROMTH
AND NATURAL FEATURES

2-3-1 HISTORICAL GROWTH

Historically, Saudi Arabia underwent numerous
periods of foreign domination. However, the
Southern Region and other parts of the interior
stayed mostly in the hands of local leaders,
relatively untouched by successive invasions from
the outside. Although the Ottoman Turks inherited
the area in 1517, they never maintained more than
nominal control. In the 17th century the Southern
Region reverted to indigenous leaders.

Over time, individual settlements began to scatter
along the Wadis. Well into the twentieth century
these settlements could best be described as
clusters of villages rather than urban areas.

Most of the villages centered around fortress-1ike
residents of tribal chiefs. Markets provided the
means of exchanging goods and services and there
were no public buildings except mosques. The
concern for defense was clearly reflected in the
local architecture. Houses were built within a
fortress-like enclosure out of mud brick on a
wooden-framed structure. In each settlement of
houses there were cylindrical towers for defense.

Located at the head of Wadi Bishah, Khamis
Mushayt is strategically situated between Tihama
and the interior and between Yemen and the north.
A regional airport was also built here as the
Abha area was considered too mountainous, there-
by enhancing the commercial and industrial
potential of the city.

2-3-2 ARCHITECTURAL AND
AESTHETIC ASPECTS

Formerly a part of Abha municipality, Khamis Mush-
ayt received separate status in 1970-71 (1390-1391
A.H.). The city is located at the junction of
Wadi Bishah on the east and Wadi Atwood on the
west. The two Wadis flow together at the north-
western part of the city, leaving only one open
direction to the south. Settlement began in the
northeast corner between the two Wadis, with a
slight growth to the south between 1949 and 1959.
Presently the old housing in this area around the _
suq is being replaced by modern high rise apart-<"
ments . ;

Between 1959 and 1969, settled areas developed
away from the northeastern corner of the city as
far west as the junction of Wadi Atwood. The
residential area adjacent to the market was de-
veloped in a grid pattern. The area along the
western side of the Wadi Bishah also began to

be settled in a southwardly direction.

At the same time, a new section to the east of

Wadi Bishah developed, due to the presence of

the military installation and to the government's

policy of encouraging the settlement of nomads .

Here, the houses continue to be made of zinc.

This area grew between 1969 and 1974. During

this time, the density of the northeastern corner

of the city increased and the city as a whole

grew in a southwesterly direction, filling in

hitherto vacant areas. Here, there is a signifi-

cant amount of new development and Tess density

than in other parts of the city. The buildings 2
are more modern with concrete block, single
family housing predominating the largely residen- s
tial section. Presently a number of apartment
buildings are also being constructed.

The commercial, industrial, and manufacturing !
activity has been facilitated by the improvement

of the major east-west access road through the \
northern half of the city. Relocation of indus-
tries along this road to a new industrial park
northwest of the city has already begun.

Beyond the city center, traditional agricultural
areas near the Wadis extend towards neighboring
villages.

ot v -

The architectural form of the traditional settle- s
ments and dwellings was a result of the interac-

tion between human activities, native building

materials and natural conditions. The result was

both aesthetically pleasing and appropriate.

However, because of the recent rapid economic and i

social development both the human activities and ‘&@
the building materials have changed. The most o
remarkable of the old community dwelling clusters
has already been demolished and other areas of
traditional housing forms are rapidly deteriorat-
ing.

LS T

sy
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In one sense it is natural that modern architect-

ural expression be quite different from the more &k

traditional forms. However, because the change 3 ~

has occurred so rapidly, the historical continuity

of architectural expression has been disrupted,

with the result that recent buildings pay little ] -

respect to the rich aesthetic traditions of the 8 “This an

city and region. A danger exists that due to the Fiald s

incredibly quick pace of current development, ages

this traditional architectural aesthetic will be z

lost forever to be replaced by the characterless - :

“international" style which has been the tendency SOURCE :
2 URTECFS

in most recent buildings.
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For this reason, it is especially important that
the design of all government projects-- both hous-
ing and administrative and public buildings--be
thoughtfully considered from the standpoint of

local architectural tradition. In this way an
appropriate synthesis of traditional forms and
spaces with modern activities and technologies
can be realized.

It has often been the case in Khamis-Mushayt that
old traditional buildings have been demolished or
substantially modified to accommodate the const-
ruction of new roadways. While it must of course
be realized that due to the pressures of moderni-
zation, it may not be possible to save all of the
historic and traditional buildings. At the same
time it is not unimaginable that, due to a lack
of any organized conservation effort, most or all
of these historic sturctures may soon be destroy-
ed. Immediate action by the government should be
taken to preserve at least some of these build-
ings.

Among the structures which should be considered

for preservation are:

1. A few of the most suitable traditional dwell-
ing clusters which may still remain near the
central area of the city. A special investi-
gation should be undertaken to determine the
suitability of some of these areas for restor-
ation and preservation. It may happen that
substantial restoration will be necessary to
reestablish the traditional form of some of
these structures.

2. Traditional agricultural settlements which are
scattered along the wadi banks. The preserv-
ation of these dwelling clusters could be done
in conjunction with conservation efforts dire-
cted at preserving the agricultural green spa-
ces along the wadis. It may be possible to
integrate the preservation of these tradition-
al agricultural settlements with new areas of
residential development, thereby creating a
symbolic reminder of the city's social and
cultural heritage.

There are naturally many problems associated

with such historic preservation, including acqui-
sition problems as well as preservation technolo-
gy problems. If some of the traditional build-
ings are to be saved, then methods must be found
to acquire or otherwise control the properties
and to preserve mud structures without the need
for frequent and costly maintenace. Such prob-
lems are not insurmountable, however, and the
results of such an effort could be well worth the
trouble.

2-3-3 NATURAL FEATURES

2-4  STRUCTURE OF THE
CITY

2-4-7 LAND OWNERSHIP

Khamis Mushayt is located on the eastern edge of
the Asir range (latitude 18° 18' N, longitude
42° 43' E) at an altitude of nearly 2,000 meters
on a gently sloping plane with a good water sup-
ply from two wadis. It is well-situated in the
geographic center of the southern region 30 km
northeast of Abha, 800 km southwest of Riyadh and
500 km southeast of Jeddah. With the exception
of the rocky areas to the southwest of the city,
which may make construction difficult, there are
few topographic or soil constraints to the city's
development in any direction.

The climate of Khamis Mushayt is generally mild
with prevailing southwesterly winds, average
temperatures ranging between 3°C and 35°C, and a
relative humidity between 43% and 80%. The mean
annual rainfall is 300 mm mostly in spring and
summer, although there is a monthly accumulation.
Maximum values of evaporation and solar radiation
are a little higher than Abha. These favorable
factors make the area suitable for horticulture
and provide a potential for irrigated farming.

The area around the city has limestone deposits
which might eventually be used to develop a
cement manufacturing industry. However, Khamis
Mushayt's most valuable geological asset is its
fertile topsoil which ranges as deep as 5 meters
in some places. Good topsoil is essential for
agricultural production as well as an important
medium of ground water retention. A program of
soil conservation could therefore enhance Khamis
Mushayt's agricultural potential as well as help
to increase the existing water supply of the city.

The Existing Conditions report discusses geolog-
jcal resources in detail in section 2-3 and Fig.
9-3-2 of this report is a geological map of the
area around Khamis Mushayt.

Throughout much of the southern region open land

is privately owned. However, there is Ijtt!e_
codification shown on existing maps and individual
rights to title are often in dispute.

To date the government has not had a unified pro-
gram of land acquisition and development. Each

jurisdictional unit, whether a ministry or muni-
cipality is responsible for purchas1ng its own
land and establishing its own facilities on it.
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2-4-2 LAND VALUES

The municipality purchases land from private
individuals for both residential development and
road construction. Following acquisition, it
constructs streets and divides the land into
20m X 20 m lots, for individual households, and
community service facilities. Once subdivided,
the lots are sold at nominal prices to Saudi
families well below the purchase price, with
generous government subsidies.

Within the city as a whole land is either private-
ly owned by individuals or publicly by the govern-
ment.

Most public facilities are located on government
land although is some cases the government leases
space (either buildings or land) from private
owners. The beds of large wadis are owned by the
government, but the flood planes in general bel-
ong to private owners. Land condemned by the
government for the purpose of street construction
belongs to the government, but after streets are
completed any remainder is disposed of to priv-
ate owners.

The present value of land (that is the market
rate) within the city is quite high and increasing
rapidly. Fig. 2-4-1 indicated land values from

a study updated in January 1978 and a comparison
with previous values (see Preliminary Master Plan,
Fig. 2-4-1) shows dramatic increases.

While no precise formula for determinining land

value can be determined, the following general

rules, with which local officials concur, seem to

be roughly accurate:

1. Inflation of land prices seems to be contin-
uing at a rate of between 20% and 30% per year.

2. Agricultural land cost is about 2 times that
of non-agricultural land in similar locations.

3. Land in approximately a 20 meter strip along
major roads is from 25% to 40% higher in price
than similar land not along major roads.

4. In general, land of every kind increases in
cost toward the center of the city.

In some sense this very high land market is an
artificial result of the government's rapid dev-
elopment programs, coupled with land owners fut-
ure expectations of sales to accommodate the
planned new development. At the same time there
can be no reasonable supposition of a decrease in
land price since the planned and expected devel-
opment programs will continue well into the for-
seeable future. When the mechanism of general

economic inflation is added to this market situ-

2-4-3 PHYSICAL STRUCTURE

ation, it can only be concluded that land price
will almost certainly continue to increase.

The practical consequences of this situation to
the master planning effort are significant. Put
simply this means that the substantial amounts of
land which must be acquired or otherwise control-
led in order to assure the proper implementation
of an adequate master plan will be quite expens-
ive. At the same time such acquisition might be
Justified with proper financial planning because
of the investment value of the land.

It should be noted that because of this situation
it would be undoubtedly wise for the government
to make such acguisitions as are necessary for
the full 20 years of this plan as soon as reason-
ably possible. No only would this result in a
savings of both money and acquisition problems,
but would maximize the investment value of the
land due to the realization of maximum apprecia-
tion. This would be especially true if it is
felt that due to the somewhat artificial land
market, land prices will rise more quickly than
inflation.

The existing physical structure has already been
extensively discussed in the Existing Conditions
report Chapter 5 and the Alternative Strategies

report, Chapter 6, but a brief summary is pres-

ented here for review.

Spatial Aspect. Building heights are generally
of one or two stories with a lesser number of 3
story structures. There are beginning to be more
and more structures of 4 or more stories as dev-
elopment continues (for a map of 1975 building
hieghts refer to Khamis Mushayt, Existing Condi-
tions, Fig. 5-2-1. Urban sprawl - that is uncon-
trolled horizontal spreading of structures and
functions is occurring rapidly in the absence of
a controlling plan.

Building Type and Use. Residential buildings
predominate. 01d ones are built of stone and mud
while new ones are usually built of concrete
block. Shops are usually located on the ground
floors of buildings which have either apartments
or offices above. Commercial buildings in a
large sug occupy most of the central district
along with some administration buildings. See
Khamis Mushayt, Existing Conditions, Volume II
Fig. 5-1 for a map detailing building use.

Architectural and Aesthetic Aspect, see section
2-3-2 of this report.
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2-4-4 EXISTING LAND USE

2-4-5 PRINCIPLE PROBLEMS
OF PHYSICAL PLANNING

Much of the land along the two wadis is still
open. Although some commercial activity has ex-
tended to the south and southeast of the central
area, most wholesale and retail shops are located
in the open market (sug) situated at the eastern
end of the Abha-Khamis road. Numerous second

hand automoblie dealers, workshops for repairs,
and dealers of spare parts can be found along

this road. Some of these enterprises have been
relocated to the new industrial area in the north-
west of the city. However, behind the automobile
facilities along the road, there are still a large
number of workshops for wooden furniture, steel
doors, and hardware.

There are few government facilities due to the
proximity of the administrative center of Abha.
Religious and social facilities are somewhat
loosely and haphazardly dispersed due to the
spontaneous rather than planned development of the
city in the past.

The residential area spreads from the central
market to the west and south, with the newly
developed zinc hut setelement.

The principal problems of physical planning in
Khamis Mushayt have been extensively discussed in
the Initial Appraisals report, the Immediate Act-
ion report and the Alternative Strategies report
which should be referred to for detail. Several
general problems have been identified and are
summarized as follows:

1. So called urban sprawl, that is disorderly
and uncontrolled horizontal development espec-
ially at the outskirts is occurring rapidly in
Khamis Mushayt. This created conflicts with
agricultural land use, destroys the functional
structure of the city and creates aesthetic-
ally undesirable areas.

2. In spite of the expressed approach to physical
planning of adapting new plans to existing
conditions, some acquisition and demolition
must take place, and in areas near the center
of the city land prices are very high (see
Fig. 2-4-1).

3. There is at present no community focal point

to the city. Because of lack of controls, the

center of the city has become essentially a
very high density commercial area.

4. There are currently no programs for agricult-
ural or recreation land conservation.

5. Because of an inadequate trasportation system
there is extreme congestion at the center of
the city.

6. Except for electricity, public utilities are
essentially non-existent.

PRINCIPAL ISSUES
AND PLANNING OB-

2-5-1 OBJECTIVES AND

The Second Five-Year Development Plan prepared by
the Central Planning Organization established
national development goals for the Kingdom and for
several planning regions of the Kingdom. The Pre-
liminary Physical Master Plan for the southern
region has analyzed the national development goals
in light of the resources of the southern region.
As a result the preliminary report has established
planning objectives for the subregions of the
southern region according to their resources and
potentialities.

The objectives have been classified according to
the general categories of planning considerations
employed by the Second Five-Year Plan: Economic
Development, Human Resource Development and Social
Development. For the subregional Province of Asir
and the City of Khamis Mushayt, after considera-
tion of both the national development goals and
subregional resources, the following planning
objectives have been established:

A. Economic Development

1. Encourage the continued development and im-
provement of the city's commercial sector
as a regional center for commerce.

2. Expand and unify existing industrial opera-
tions and encourage the development of ap-
propriate new industries to take advantage
of the city's natural and human resources.

3. Increase the productivity and earnings of
agriculture in the rural areas of the pro-
vince by the introduction of an appropriate
degree of mechanization and the cultivation
of agricultural crops with high economic
return.

B. Human Resources Development

1. Increase the productivity and earning
capacity of individual workers.

2. Establish vocational and technical training
centers to provide the expected new indus-
tries with adequate skilled labor and
managerial staff. Such centers for higher
education which are expected to be located
in Abha can complement regional centers.
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2-5-2 RELATIONSHIP OF THE
MASTER PLAN TO DET-
AILED LOCAL PLANS

3. Establish programs for the education, set-
tlement, and assimilation of Nomadic
peoples.

C. Social Development

1. Improve the quality and extent of socia!
welfare services to the residents of Asir
Province and the City of Khamis Mushayt.

. Provide suitable housing within the city
for those with limited income.

The master plan presented in this report is a
general plan to be used by detailed planners and
implementors as a guideline for future detailed
plans and development. At the same time an eff-
ort has been made by the consultant to incorpor-
ate into the master plan as many of the existing
detailed local plans (both government and private)
as possible.

As mentioned above the future function of this
master plan will be to act as a set of guidelines
for detailed local plans. As such it will serve
to set general policy for:

1. Land Use

2. Location

3. Density

4. Overall organizational structure

5. Infrastructure development

Since this master plan is general, some method is
required to bridge the gap between the level of
detail appropriate to it, and the more detailed
level necessary for future detailed local plans.
For this reason a set of specific planning stan-
dards developed for the five cities of the South-
ern Region has been included as an appendix to
this report. These planning standards will enable
the general level of detail required for the over-
all master plan to be applied in a specific way
to future detailed local plans.
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3-1 POPULATION PROJEC- Table 3-1-1
TION AND DISTRIBU- PROJECTIONS OF POPULATION

LIch 1975 1980 1985 1995

Asir Sub-Region
3-1-1 EXISTING AND PRO- The population of the Asir sub-region is concen- High - 445,200 506,700 685,200
JECTED POPULATION trated along the Hijaz Mountains at the edge of Low - 552,500 487,700 598,700
the upland plateau and the escarpment. Khamis Planning 403,200 443,900 497,200 642,000
Mushayt and Abha are located at the center of
this high density belt. The approximate popula- Rural Population
tion of the sub-region in 1975 was 326,000 [1]. High = 262,900 311,600 417,400
Low - 255,400 292,100 362,100
For the purpose of the report, the area within a Planning 217,700 259,200 301,900 389,800
50 km radius of Khamis Mushayt, excluding what
is closer to Abha, is designated as the greater Nomadic Population
urban area. This represents an hour's drive High - 77,000 56,400 186,800
from Khamis Mushayt. The estimated total rural Low - 88,000 73,300 152,700
population in the greater urban area was Planning 105,700 82,500 64,900 77,700
50,500 in 1975.
Greater Urban Area
High - 97,500 120,300 186,800
According to the URTEC 5% survey the population Low = 94,200 110,700 152,700
of Khamis Mushayt was 28,300 in 1975 [2], and has Planning 79,800 96,000 116,000 170,000
<ince been revised upward slightly to 31,930. As
two projected growth rates were made: one of Urban Area
4.7% per year based on existing trends, the other High = 40,600 54,800 100,100
of 6.2% per year based on accelerated development Low 38,400 48,300 76,400

[3]. Planning 31,930 39,500 51,600 88,300

The additional 1.5% increase between the two es-
timates would be the result of increased economic
activity within the city that could be expected
to lead to an in-migration of the unsettled na-
tive population, and a consequent accelerated
growth rate. The planning target for the city is
based on the average of these two projected rates.
Thus, Khamis Mushayt's population could be expec-
ted to grow from 31,930 in 1975 to 88,300 in
}Qgﬁéagith an expected 39,500 in 1980 and 51,600
n

The population of the greater urban area is ac-
quired by adding the rural population within 50 km
from Khamis Mushayt to the population of the city.
The plan anticipates an annual rural growth rate
of approximately 2.6% per year.

Within the city itself, foreigners constitute 19%
of the population with over one-half coming from
Yemen. Over 50% of the population is under 14,
with a large out-migration of males between 15

and 35 seeking education, employment or going

into military service. Due to recent develop-
ment, inward migration is presently greater than
out-migration. A relatively large number in the
35 to 39 age bracket is attributable to the pre-
sence of Government officers.
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3-1-2 COMMUNITY STRUCTURE

The basis for the plannign ofcommunity structure
has been set forth in the Plannin¢ Standard
presented in teh Appendix. These stan-

dards are based on a primary grouping of the
city's population into planning districts called
"neighborhoods" with a population of the order
103 and "communities" with a population of the
order 104. Neighborhoods are further subdivided
into "sub-neighborhoods" and "residential unit
groups" and communities are subdivided into "sub-
communities" composed of from two to four neigh-
borhoods. Cities are composed of one or more
communities depending on population. The follow-
ing 1ist indicates the hierarchy of these group-
ings and their associated populations.

Table 3-1-2

SUBGROUPS OF COMMUNITY HIERARCHY

GROUPING LEVEL

NAME OF GROUPING

TYPICAL POPULATION

Go (Level 0) Residential Unit Group 250

G1 (Level 1) Sub-Neighborhood 937 (say 1,000)

Gy (Level 2) Neighborhood 3,750 (2,500 to 5,000)

G3 (Level 3) Sub-Communi ty 15,000 (10,000 to 20,000)
Gy (Level 4) Communi ty 30,000 (20,000 to 40,000)

In addition, depending on population, two addi-
tional levels - city and sub-region - may be iden-
tified in order to more suitably accomodate com-
munity structure of cities and areas with rela-
tively large populations.

Associated with each of these grouping levels is

a set of facilities such as schools, health facil-
ities, mosques and recreation facilities which are
hierarchically ordered to assure maximum utiliza-
tion at all levels of community structure. The
organization of these facilities is shown in the
accompanying table and figure. z
Of course, both the planning standards and the
community structure set forth here must be ap-
plied in a flexible manner to account for indivi-
dual differences in the physical, economic and
social structures of each city. In many cases

the community structure organization is affected
by existing natural or man-made physical bounda-
ries such as wadis and roads, and variation in the
application of planning standards is necessary to
account for and accomodate such limitations.

Table 3-1-3
COMMUNITY STRUCTURE & FACILITIES DISTRIBUTION
Communi ty Educa- Recrea- Reli- Social/ Health Commer- Public 0,000
Level tion tion gious Cultur- Facili- cial Bui]dings10 i
Facili- Facili- Facili- al ties Facili-
ties ties ties Facili- ties
ties
90,000
Residential Tot-Lot Resi-
Unit Group dential
Seating
Sub-Neigh- Nurs-  Play 80,000
borhood ery/ Lot
Kinder-
garten
Neighbor- Elemen- School Small Neigh-  Pharma- Neigh- 10,000
hood tary Play- Mosque  borhood cy borhood Eﬂj
Schools ground, Center Shop- %
Neigh- ping
borhood Center 60,000
Park
Sub-Commun- Inter-  Play- Jami'a Diagno-
ity mediate field Mosque sis &
Schools (Level Treat- 50,000
1) ment
Center
Community Secon-  Play- Commun- Commun- Fire 40.000
dary field ity ity Station f
Schools (Level Center Shop- .
2), ping
Commun- Center |
ity 30,0 i
Park g
City Teach- City Civic General City/ Post 0f- ¢
ers’ Park Center Hospi- Region- fice, Po-§20
Schools tal, al Tice Sta- #<0,000
Techni- Special Shop- tion,
cal Hospi- ping Govern- &
Schools tals, Center ment £
Nursing £10,000
Home
Sub-Region Col- Eid Govern- 01—
Region lege/ Mosque ment
Uni-
versity
Special
Colleges




|
|
|

- Fire
Station

®

fice, Po-
lice Sta-
tion,
Govern-
ment

Govern-
ment

}

140,000

Post Of-
120,000

90,000

80,000

annual growth rate

: 6.2%

high projection

planning Droaectmn \, /

70,000

annual growth rate : 4.7%

low projection

60,000—1—

50,000

30,000

110,000

a

|
1975

I
1980

I
1985

[
1995

FIGURE 3-1-1
PROJECTED
GROWTH OF
POPULATION

88,300

inter regional and regional highway
major arterial

minor arterial

collector

distributor

local access road

residential unit group center
sub-neighborhood center
nejghborhood center
sub-community center
community center

residential unit group FIGURE 3-1-2
neighborhood g?gﬂg?&;;

buffer zone DIAGRAM

==
==
:
¥
%
&




3-1-3 POPULATION DISTRIBU-
TION BY NEIGHBORHOOD

The projected total population of 88,300 will,
according to this plan, be divided into three
communities as shown in the accompanying figure
showing community structure. These three commun-
ities are arranged roughly according to the divi-
sions created by the major wadis which pass thro-
ugh the city (although three neighborhoods -
1-3-1, 1-3-2 and 2-2-6 - violate this structure
in a sense in order to balance community popula-
tions). Community 1 except for neighborhoods
1-3-1 and 1-3-2 lies to the west of Wadi Atwood
and Wadi Bishah. Community 2 except for neigh-
borhood 2-2-6 lies to the east of Wadi Bishah.
Community 3 which includes the older parts of the
city lies entirely between the two wadis.

Agricultural settlements exist along both wadis,
although presently new single family detached
houses are also being built. Settled Nomads live
in the zinc housing in Community 2, and a number
of single family dwellings are being built and
rented to foreign workers. With a large number of
foreigners and Saudi shopowners 1living in the
dense commercial area in Community 3, the popula-
tion here is extremely heterogeneous. In the
south-west part of the city affluent Saudis are
building new developments.

The distribution of the population is shown in
Table 3-1-4. The neighborhood units of the cen-
tral area have a high gross residential density
of more than 100 persons per hectare (pph) [5].
The other neighborhoods beyond the wadis have
Tower densities of less than 100 pph.

It should be pointed out that these gross neigh-
borhood densities do not rule out the heterogen-
eous or mixed distribution of densities within the
the neighborhoods themselves. In fact such int-
ernal mixing of densities is desirable and will
depend on the detailed implementation plans. As

a corollary it should also be noted that densi-
ties detailed in the zoning plan do not necessar-
ily correspond to these neighborhood densities.

24

Table

3o

PROJECTED POPULATION AND HOUSING NEEDS BY DISTRICT

1975 1980 1985 1995
Neigh- Popu-  Hous- Popu-  Hous- Popu-  Hous- Popu- Hous -
borhood lation ing lation ing lation ing Tation ing
No. Units Units Uni ts Units
House-
hold 5.85 5330 4.80 4.40
Sized
=liE] 1,000 171 1,000 189 1,300 271 5,600 818
1] a7 0 600 1iz5 3,900 886
1S
28] 0 1,000 189 2,000 417 4,000 909
TheEl 300 51 1,100 207 1,900 396 3,500 795
1} 5 250 43 800 151 1,400 292 2,700 614
Vel 0 600 125 3,700 841
sl 100 17 1,000 189 2,000 417 3,900 886
2l 0 500 104 3,000 682
2.2 2,700 462 2,700 510 2,900 604 3,100 705
2ela3 400 68 1,000 189 1,700 354 3,100 705
2.1.4 4,400 752 3,900 736 3,400 708 2,500 568
2,155 2,900 496 3,000 566 3,200 667 3,550 807
2525l 1,050 180 1,400 264 1,700 354 2,500 568
2.2.2 400 68 900 167 1,400 292 2,500 568
220 0 400 83 2,700 614
2.2.4 200 34 200 38 700 146 2,900 659
25245 0 500 104 2,800 636
2.2:0 600 103 1,000 159 1,500 313 2,500 568
g1l 1,400 239 1,700 321 2,100 437 2,900 659
3] 2,280 390 2,400 453 2,600 542 2,950 670
A5l J ) 3,300 564 3,600 679 4,100 854 4,900 1,114
Fal4 3,900 667 3,600 679 3,400 708 2,900 659
3il 5 3,600 615 3,600 679 3,600 750 3,750 852
3.2.1 1,200 205 1,800 340 2,500 521 3,900 886
3.2.2 300 51 1,000 189 1,800 375 4,350 489
3.2.3 1,250 214 1,800 340 2,300 479 3,500 796
3.3.4 400 68 1,000 189 1,500 312 2,700 614
TOTAL 31,930 5,458 39,500 7,453 51,600 10,750 88,300 20,068

* The area of neighborhood excluded agricultural villages within agricultural

district.

Number of population includes agricultural village population.

TOTES:

to be continued on next page
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Table 3-1-4
Notes: ¥ ]
a. Existing household size from the URTEC 5% Sample Survey. The figure 1is

expected to decrease in the future. The average household size determined

in the 1975 Survey was 5,85 and will be reduced at a decreasing rate (19?5

-1980, 0.55%; 1980-85, 0.5%; 1985-1990, 0.2% and 1990-1995, 0.2%). This

assumption was determined by using the following sources of information:

1. Demographic data compiled by the URTEC 5% Survey for both the city and
the region. /

2. Known data for developing countries compiled by the United Nations and
other organizations.

Based upon this information and the professional judgement of the consu1-

tant's demographer, standard demographic methods were applied to achieve

the result shown here.

General confirmation of this trend can be demonstrated by an examination

of the past history of household size in the area. The consultants survey
indicated that in rural settlements which today are much like the cities
were several years ago in every pertinent characteristic, there are many
households with greater than 6 members and the average size is greater than
that of the cities. For example the average household size in Nimas was 10
in 1976 agd the average in all the villages of the Nimas village cluster
was over 8.

Therefore it is clear that as urbanization occurs there is a rapid decrease
in household size in the first 10 years or so, after which the decrease is
expected to slow somewhat.

3-2 HOUSING NEEDS

3-3 HOUSING POLICY

3-3-1 EXISTING HOUSING

The total number of housing units required in the
future can be derived by the projected population
and the household composition by size. The aver-
age size of househalds of the city is known from
the URTEC survey to be 5.86. This size is expec-
ted to decline rapidly as the general income level
rises and housing becomes more readily available.
Therefore, it is assumed here that the average
size of households would decline to 5.3 in 1980,
4.8 in 1985 and 4.4 in 1995. The total stock of
housing units needed during the planning period is
thus calculated and shown in Table 3-1-4.

Additional needs for housing construction will a-
rise for replacement of obsolete housing units and
rebuilding in connection with redevelopment pro-
grams. The size of the construction needs arising
from the latter reason cannot be ascertained be-
fore the extents of redevelopment programs are de-
termined. But, it is estimated that most of the
housing units 5 years old or older will be either
rebuilt or substantially rehabilitated within the
coming 10 years.

Among those which are expected or needed to be
built or rebuilt, some will be financed totally by
the private sector. The Government needs to as-
sist only those who are not able to help them-
selves or to provide housing units directly so
that they conform well to the intended spatial or-
ganization of urban activities in the city. The
extent of the housing construction financed di-
rectly by the Government is, therefore, assumed
here to be 30% of the future rehousing and new
construction needs.

There are five different types of houses in Khamis
Mushayt [6]. The farm houses, which are located
in the northeast corner of Wadi Bishah, form small
scale community units with public mosques and
wells. They are built of mud on a stone founda-
tion ranging from one to four stories and are pro-
tected from the rain by shingles in the walls.

The collective court houses are scattered primar-
ily aleng the wadis, built with mud and cement
blocks, and housing workers. These houses date
back to the early urbanization generated by nomad-
ic trading activity. They are one-story high, re-
latively small, and are generally rented. They
have more common walls are are more closely clus-
tered than the third type of housing known as
court houses. These court houses have a greater
separation from their neighbors and a sense of

SOURCE:
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3-3-2 OBSOLESCENT
HOUSING

individuality, although they also share common
walls. Made of cement and reinforced concrete,
and generally one story high, they are also more
modern. Located in the center city and somewhat
to the southwest, they are rented by both blue and
white collar workers. Another type of housing is
represented by the tin-roofed zinc settlement to
the east of Wadi Bishah. A fifth type of housing
scattered throughout the city has been termed non-
indigenous. More modern, rented or owned by the
affluent, and made from concrete and reinforced
concrete, these houses are the only type which are
being built aside from these in the zinc settle-
ment. High rise apartment buildings are also
being built in the central area and along the road
to Abha and Nadjran.

In all housing types there are no urban utilities
except electricity. Sanitation is poorly devel-
oped, although there are plans to implement a sew-
age and a water system. Urban sprawl has become a
problem within the center city and in the zinc
settlement area due to a lack of land control and
adequate planning.

With rapid urbanization, there has been a shift a-
way from the extended family to the nuclear fami-
1y, which will be reflected in the decrease in
household size. Already a sense of community has
been lost. It is anticipated that the plan for
integrated residential neighborhood communities
will help to offset this trend.

0f the more than 5,000 existing housing units, it
is expected that some 2,070 houses will have to

be replaced in the course of the first two phases
of the master Plan. The remaining houses may be
maintained or rehabilitated for use during the
planning period. Although the costs of rehabili-
tation and new construction are roughly equiva-
lent, as many as possible should be encouraged for
conservation in order to preserve the traditional
flavor of the city.

A number of the houses in the major cities of the
Southern Region have aged or deteriorated, have
been abandoned, or have not kept pace with rapid =
development. Originally village rather than town
houses, they cannot be expected to survive. There
are approximately 560 such houses in districts
3.1.4 and 3.1.5.

The 1,500 zinc hut houses in districts 2.1.2, 2.1.3,

2.1.4 and 2.1.5 are temporary and will have to be

rebuilt with concrete block or reinforced concrete
and provided with proper sanitary facilities. The

lack of proper sanitary facilities is also a

. 1 T T oy U oo i Wl i, fii

3-3-3 RESIDENTIAL DEN-
SITY POLICY

3-4 HOUSING LAND USE

3-4-1 PROPOSED LAND USE:

1995

problem in the high density area around the cen-
ter where old mud brick houses abound. Sanitary
conditions can be improved with the introduction
of new utility services, although it could be
difficult to install pipe networks in these old
buildings which are functionally obsolete. This
high density section of the city will be the
commercial center as well as a residential area,
and should therefore receive immediate attention.

It is suggested that some of these old houses be-
come museums and future tourist attractions.

As shown in Section 3-1-3 and Table 3-1-4 the
central area should be developed as the high den-
sity residential, regional, civic and community
center. Although these neighborhoods are to be
high density ones, proper planning can nonethe-
less reduce congestion in the central area. In
some of these residential and commercial uses can
be vertically mixed.

Within the central area the downtown sections
covering neighborhood units No. 3.1.4, 3.1.5,
3.3.2 and 3.2.1 have been designated as an action
area. Like other cities in the Southern Region,
the downtown section is grossly deficient in san-
itary and utility services and other facilities.

As mentioned in Section 3-1-3 the new residential
areas distribributed primarily outside both wadis
will have a rather low density. Some of these
residential areas have already been proposed by
the Deputy Ministry for Town Planning Affairs

and divided into 20 m x 20 m residential lots,
with some sites reserved for community service
facilities. Either the Deputy Ministry's
or possibly other standards could be used to dev-
elop these areas.

It is proposed that a high density zone will run
north-south along the primary north-south inter-
nal arterial road, and that medium density zones
surround it between the wadis forming the "down-
town" part of the city. Laow density suburban
residential zones will surround the city center
outside the wadi agricultural zones and along the
road to Abha.
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1975
Table 3-3-1 Table 3-4-1
PROJECTED RESIDENTIAL DENSITIES? REQUIRED NEW HOUSING COI‘ISTRUCTIOPvlél
Neighbor- Gross Residential Area (ha) Gross Residential Density (pph) Neighborhood
hood Number 1975 - 1980 1980 - 1985 1985 - 1995
(Low Medium High) Total 1975 1980 1985 1995
Toilol 18 82 547
Tollo] 89 69 15 15 19 52 15152 - 125 761 3
il 1t 79 79 - - 8 49 VAN
2= 189 228 492 \\
T2 90 90 - 11 22 a4 1.2-2 156 189 399 o ‘
.2.2 67 67 5 16 28 52 23 108 141 322 :
e a3 44 44 6 18 32 61
1231 - 125 716
1.3:1 73 73 - - 8 51 L322 172 228 469
1532 82 82 1 14 24 48
2100 = 104 578
alln] 55 55 - - 9 55 A2 48  (310)P 94 101
2l 575 572 47 47 50 54 25103 121 ( 50) 165 351
B s 58 58 7 17 29 53 204 -16€  (200) -28  (200) -140 (150)
el 36 36 122 108 94 69 A]h 70  (300) 101 (300) 140
2ilisn 68 68 43 a4 47 52
2020 84 90 214
2.2.1 35 35 30 40 49 71 22 99 125 276
222 35 35 11 26 40 7] Al - 83 531
Zris 46.5 46.5 - - 9 58 2.2.4 [ 108 513
2.2.4 54 54 4 4 13 54 20255 - 104 532 .
22e5 50 50 - - 10 56 2.2.6 86 124 255 ¥ i
2.2.6 35 35 17 29 43 T D
3.1.1 82 116 222 ¥ over 130 ppH
8] 29 29 48 59 72 100 Sl 63 89 128 fe Table 3-3
3ie2 13 1 24 95 100 108 123 313 115 175 260 tesidential Derl
3ali3 16 22 38 87 95 108 129 3.1.4 12 29 (90) -49  (100) i
3ni] 24 29 29 134 124 117 100 3215 64 71 (70) 102 (300)
el 25 25 144 144 144 150
3.2.1 135 181 365
g 32w 39 39 31 46 64 100 322 138 186 614
] 2 29 29 10 34 62 150 3.2.3 126 139 317
2.3 35 35 36 51 66 100 3.2.4 121 123 302 A
3.2.4 12 10 22 18 45 68 123 (
TOTAL 2,011 (860) 3,325 (660) 9,507 (550)
TOTAL AREA 1,304 N
Note: e
AVERAGE DENSITY 24 30 40 68 a. From Table 3-1-4 and Sec. 3-3-2 :
b. Figures in parentheses indicated obsolescent housing to be replaced. i
Notes: i . Rehabilitation is not included.
a. Low Density 30 - 80 p/ha - c. Negative numbers indicate decreases in households within a neighborhood 2
Medium Density 80 -130 p/ha : due to the population shift. :

High Density 130/= p/ha :




FIGURE 3-4-2
GROWTH OF
RESIDENTIAL

AREA
1975 - 1995
scale 1:40,000

Tow density*]

tl less than 80 ppha
2 80-130 ppha S
?3 over 130 ppha medium density*2
Ee Table 3-3-1, Projected

sidential Density.




CHAPTER 3:  NOTES

3-4-2 PHASED LAND REQUIRE- The Deputy Ministry has proposed that parts of the
MENT central area bounded by both wadis be subdivided
into residential blocks. Some land has already
been acquired by the municipality, with the re-
mainder in this section still considered to be
privately owned.

Considering the redevelopment which will be re-
quired in the high density zone, it would be de-
sirable for the Government to acquire the remain-
der of privately owned Tand if this can be feasib-
1y done.

In the medium density zones between the wadis

it is suggested that the area be developed natur-
ally and privately rather than by the Government.
Consequently, only partial land acquisition is
necessary for the development of infrastructure.

Some suburban residential developments have al-
ready been approved by the Deputy Ministry and
integrated into the Master Plan. In the Plan ad-
ditional residential requirements other than those
planned by the Deputy Ministry are proposed. Land
acquisition should occur prior to Phase III (1985-
95) when these areas will be developed. New land
to be developed in Phase III is Tocated both to
the northwest and southwest of Wadi Atwood, north-
west of the city along Wadi Bishah, and southeast
of Wadi Bishah.

Phase I and II of the Plan require almost no new
land development, although the population of ex-
isting areas is expected to increase and some
neighborhoods will be sub-divided.

3-4-3 NEW RESIDENTIAL As discussed in Section 3-3-2 and Table 3-4-1,
AREA new housing will be constructed during each of the

Phases of the Plan.

This can be accomplished in the following ways:
housing construction by the Government for sale

& rent, provision of bank loans for housing con-
struction, provision of a subsidy for specific im-
provements within housing units such as sanitary .
facilities and structural reinforcement, improve-
ment of the environment outside the houses by the
Government such as the provision of sewers and
street pavements.

L

. Estimated from URTEC 5% Sample Survey, 1974

National Census, and others. See Kenzo Tange
& URTEC, Southern Region Project Study. South-
ern Region, Preliminary Master Plan, Sec.
Knhamis Mushayt, Existing Conditions, Sec. 3-1.
See also Southern Region, Preliminary Master
Plan, Sec.
For a detailed discussion of hierarchical
grouping of population and distribution of ser-
vices, see Planning Standards, contained in
é?pendix to Southern Region, Preliminary Master
an.

. Persons per hectare. See Planning Standards

Igr precise definitions of residential densi-
jes.

. Khamis Mushayt, Existing Conditions, Sec. 6-1.
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4-1  SECTORAL COMPOSI-
TION AND PROJEC-
TION

4-1-1 EXISTING CONDI-
TIONS

4-1-2 PROJECTED EMPLOY-
MENT

Only 21.3% of the population is employed, repre-
senting 46.1% of the 15 and over age group.
Khamis Mushayt's development program has att-
tacted a larte influx of foreingners who are
presently still needed.

The Government is the largest employer with 1
almost 50% of both employed Saudis and non-Yemeni

expatriates working for it.

The majority of employed Saudis are protective
service, transportation, and sales workers. For-
eigners are 18.87% of the population and 32.5% of
the labor force. Construction work, which is the
second largest employment sector, is dominated by
Yemenis who account for over 50% of the work
force. Additicnal Yemenis can be found in trade
and manufacturing whereas over one-half of non-
Yemeni foreigners work in professional and tech-
nical capacities. Less than 20% of all workers
are now self-employed.

The percentage of the population employed will
increase by 8% in the next twenty years. Fore-
igners are likely to remain an active part of
the labor forece as the number of Saudis will
still not be sufficient to supprot the econo-
mic activity of the city.

The anticipated increment represents an addition
of more than 19,000 to the work force of Khamis
Mushayt by 1995. The most dramatic increases are
expected in the secondary sector (construction
and manufacturing), followed by the commercial
sector (trade, finance, real estate), with only

a small relative expansion of the primary sector
(mining, agriculture, hunting, fishing). The
private sector rather than the Government will
become the dominant employer of the future.

Given the magnitude of the proposed development .
of Khamis Mushayt, there will naturally be an in-
creased demand for labor. This is particularly
so in services where expansion has been projected.
The Government will need employees to man new pub-
lic service facilities, including parks, recrea-
tion and community centers, and more teachers for
the schools. The building of new facilities,

34

Table 4-1-1
PROJECTIONS OF EMPLOYMENT

1975 1980 1985 1995
Planning
Population 31,930 39,500 51,600 88,300
Labor Force
Participa-
tion Rate 21.3% 23.3% 25.3% 29.3%
Employment 6,801 9,203 13,055 25,872
Primary
Sectord 53 ( 7.8%) 644 ( 7%) 783 ( 6%) 1,293 ( 5%)
Secondary
Sector 1,091 (16.1%) 1,473 (16%) 2,089 (16%) 3,880 (40%)
Tertiary
Sectorc 1,452 (21.4%) 2,945 (32%) 4,610 (36%) 10,349 (40%)
Government
Sector 3,152 (46.3%) 4,141 (45%) 5,483 (42%) 10,349 (40%)
Other 570 ( 8.4%) 0 0
Notes:

a.
b, SECONDARY SECTOR included Construction, Manufacturing.

PRIMARY SECTOR included Agriculture, Forestry and Hunting, Fishery, Mining.

c. TERTIARY SECOTR includes Trade, Finance and Insurance, Real Estate,

Transport and Communication, Utilities, Services.
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houses, and roads is expected to generate an ad- Table 4-3-1

4-2 DISTRIBUTION OF EM-
PLOYMENT CENTERS

4-3  INCOME DISTRIBU-
TION

4-3-1 EXISTING CONDITIONS

4-3-2 PROJECTED GROWTH

4-3-3 SKILLS & TRAIN-
ING

ditional demand in the industrial area and the
construction sector. The creation of new civic,
community, and neighborhood centers will in turn
encourage commercial activity, which will generate
an additional demand in this sector.

Employment centers will be the newly developed
commercial and market areas in the high density
downtown community 3, the common north-south com-
munity shopping center, and the Abha Road area.
Other centers include the industrial park in the
northwest corner of Community 1, the commercial
area which extends across Wadi Bishah into Com-
munity 2, and the major hospital and other health
facilities in Community 3. Community centers,
schools, and other public service facilities will
be scattered throughout the city and can therefore
not be regarded as employment centers.

The wealthiest part of Khamis Mushayt is in the
densely populated city centers in Community 3.
Due to government subsidies, the zinc settlement
scheme is a middle income area with the prepond-
erance of low income households in the agricult-
ural areas around the wadis.

With the projected increase in GDP for the South-

ern Region plus the economic activity generated by
the development of Khamis Mushayt, income for the

city as a whole is expected to rise.

Although Khamis Mushayt has a larger population
than Abha, it has fewer schools and a smaller per-
centage of its land devoted to educational purpo-
ses than the latter. The educational system is
still pyramidal with the number of students de-

creasing as the grades rise and a bias in favor of™

men. Consequently, the male illiteracy rate of
44% is almost double in the female population.

A projected increase in school attendance by both
sexes at all levels should give rise to a more
skilled population. This in turn should lead to
better employment opportunities and better in-
comes. An increase in technical training and

teacher training schocls should also help the in-
come potential of the attendants as well.

EMPLOYMENT BY PLANNING DISTRICT

Nerohe 1975 (1980) (1985) 1995
Egrhood Popula- Employ- Popula- Employ- Popula- Employ- Popula- Employ-
g tion ment tion ment tion ment tion ment
el 1,000 213 1,000 233 1,300 329 3,600 1,055
112 0 0 0 0 600 152 3,900 1,043
=2z 0 0 1,000 233 2,000 506 4,000 1,172

22

1523 250 53 800 186 1,400 354 2,700 791
et 0 0 0 0 600 152 3,700 1,084
1 ki 100 21 1,000 233 2,000 506 2,900 1,143
22000 0 0 0 0 500 127 3,000 879
22 2,700 575 2,700 629 2,900 734 3,100 908
23 400 85 1,000 233 1,700 430 3,100 908
2.1.4 4,400 937 3,900 909 3,400 860 2,500 732
2l 2,900 618 3,000 699 3,200 810 3,550 1,040
a2l 1,050 224 1,400 326 1,700 430 2,500 732
22 400 85 900 210 1,400 354 2,500 732
2203 0 0 0 0 400 101 2,700 791
2.2.4 200 43 200 47 700 177 2,900 850
7225 0 0 0 0 500 126 2,800 820
2.2.6 600 128 1,000 233 1,500 380 2,500 732
a1 1,400 298 1,700 396 2,100 531 2,900 850
i 2 2,280 486 2,400 559 2,600 658 2,950 864
3123 3,300 703 3,600 839 4,100 1,037 4,900 1,436
3.1.4 3,900 831 3,600 839 3,400 860 2,900 8 850
el b 3,600 767 3,600 839 3,600 911 3,750 1,099
30250 1,200 255 1,800 419 2,500 632 3,900 1,143
S 300 64 1,000 233 1,800 455 4,350 1270
SE2 1,250 266 1,800 419 2,300 582 3,500 1,026
3.2.4 400 85 1,000 233 1,500 380 2,700 791
Partici-

pation ¢

Rate 21.3% 23.3% 25.3% 29.3%




e

e AT A LR

| bl \S;JEQCE. =

l;éf?i,URE 4- 3 T § . : Nl
i s sca'le 1:20, ODO VI e = e 2 " }H le 5-k15 *"Pﬂr'centage Compchltwn
A “age il S L g e ‘Hg;:sstw 8By Income a;;d(ﬁfsthc—t‘,\
© bl b - E=s ;;’" ; = ¥ . 7 ‘ g,3-13b, tmusehol‘d ome 'by: .
: == = ; LSy Aewi Apistrict’ ¥ 3
* i _h_j_g_h, 'mc%dﬁst:i’vt 2o =it : R pa Rt o 5 H@h‘mceme’ d:strh:t : Shara of s
5 mediur( income’ d"strv{\ > e HEESERN l AN "househoﬁas‘w' % “SR. 2001/ 7
= S i 7 Z ; T ] ‘or more per rﬁont\h ext ds 15%
. 270 : - Tow lnbome dmstr:ct D = e P ¢ ; Lo 2 Medium ipcome district: Neither
. / S S o B S high ngr low income district
d Al o /‘/ \ S Sl o 3 Lovbéz((c)gfne district: Share of househol
/" ] SR : with income of SR.500 or less per
AT = e X menth exceeds 55% \\
z S




4-3-4 RELATIONSHIP INCOME

4-4

AND DENSITY

INDUSTRIAL LOCATION

4-4-1 EXISTING CONDITIONS

4-4-2 INDUSTRIAL CEVELOP-

MENT

4-4-3 INDUSTRIAL LOCATIGN

POLICY

In Khamis Mushayt there will be no clear relat-
ionship between income level and density. In
other words there will be a balanced mix of dif-
ferent incomes in areas of differing densities.
For example the center of the city will have high
density due to its high land costs and conven-
ience and will house both high, medium and some
low income people. Similarly lower density areas
will include houses of high income people as well
as low (such as farmers). In general, where land
is very scarce there is a tendency for lower
incomes to be associated with higher density,
however, this is not really the case in Khamis
Mushayt.

Khamis Mushayt devotes over twice as much Tand to
industry as neighboring Abha. Most industries
straddle the Abha Road. It is Togical that the
automobile facilities are located here and the
less densely populated sections of the road pro-
vide needed drying space for the cement block fac-
tories. Enterprises for wooden and metal furni-
ture are located along the road as well, although
they can also be found behind houses in residen-
tial areas. Nevertheless, there is still a con-
centration towards the road. At present, both
transportation netwerk and electric supply are
inadequate.

The industrial sector of the city is expected te
grow extremely rapidly and greatly increase its
employment potential.

Concrete block industries will continue to be im-
portant, although machine assembly plants and
other more technologically oriented manufacturing
will beccme more significant depending on the a-
vailability of vocational skills and adequate phy-
sical facilities. There is an overall projected
increase in scale and an expectation that plants
to process and package agricultural products of
the sub-region may also be established.

The industrial location policy is designed to les-
sen the negative impacts of pollution, etc. on the
residential environment. The industrial area is
censequently located cutside the city, but never-
theless connected to it to facilitate supply, pro-
duction, distribution, and the elimination of
waste, by a major infrastructure network including
roads and utilities.

Table 4-4-1
PROJECTED INDUSTRIAL AREA REQUIREMENTSA

1975 1980 1985 1995

Total Employ-
ment

Employment in
Secondary
Sector

Employment in
Manufacturing

Manufacturing
in Central

. District

Employment
Total Land
Area (ha)

Manufacturing

in Quter

District
Employment
Total Land
Area (ha)

6,801 9,203 13,055 25,872

1,091 1,473 3,880

229 . 368 1,244

Note:
a. @ ?,850m2/1,000 population.
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Although the industry which is at this time anti-
cipated is not expected to produce heavy pollu-
tion, it is nonetheless recommended that all in-
dustrial areas be separated from residential
areas by landscaped buffer areas. The use of
artificial hills planted with trees can reduce
both noise pollution as well as so called "resi-
dential pollution."

4-4-4 INDUSTRIAL LAND USE Many industries will be relocated in the new in-
dustrial park. Situated in the northwest corner
of the city outside the densest area, it is still
close to the center. This plan should promote
growth by making industrial infrastructure such
as utilities more economical by virtue of concen-
tration. A new road network which will by-pass
the city connecting the sewage treatment plant and
power station to the industrial area is also pro-
posed to link the overall infrastructure of the
city. @
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5-1  GENERAL EDUCATION

5-1-1 EXISTING CONDITIONS

5-1-2 PROJECTED ENROLL-
MENT AND FACILITIES

[e=——=ul—= -] i

Khamis Mushayt has 14 educational facilities in-
cluding 13 schools and one sports club. Some fa-
cilities house more than one school and the total
land area occupied is quite small relative to the
size and population of the city. At the present
time these facilities occupy only about 3.8 ha

of land whereas if the planning standards propo-
sed by this consultant were to be met they should
occupy a great deal more land (see Tables 5-1-1
(a), 5-1-1 (b), 5-1-1 (c).

An increase in students is projected at all le-
vels: at the elementary and intermediate school
levels because of the 100% attendance policy for
both girls and boys and a rise in projected popu-
lation; at the secondary level due to demographic
factors as well as a policy of 50% attendance for
men and 30% for women. This takes into account
the expected drop-out rate between intermediate
and secondary schools as well as a relative in-
crease in the number of women at this level.

According to the Plan each hierarchical unit with-
in the city should have school facilities so that

they will be distributed according to the overall

Plan: sub-neighborhoods should have nurseries and
kindergartens; neighborhoods, elementary schools;

sub-communities, intermediate schools; and commun-
ities, secondary schools.

The Planning Standard for Educational Facilities
designates the size of the facility and its en-
rollment, the population served, the appropriate
distance from students' houses, suggested class-
room size, land and floor area reguirements as
well as location.

Some schools have already been proposed and auth-
orized. In the Master Plan, these schools plus
the present schools are treated as existing con-
ditions with plans for extension rather than re-
location. Boy's and girl's education are hahdled
by different ministries, and their facilities are
separate at all levels. The combined projected
increase of schools if from 18 to 56 at the ele-
mentary level, from 4 to 14 at the intermediate
level, and from 2 to 6 at the secondary level.

The total number of schools will be evenly divided
between both sexes, but their size may vary at the
secondary level. This stems from the fact that

the Plan allocates equal numbers of schoals per
community, although the projected rate of atten-

5-1-3 PROPOSED LAND USE

dance by sex is different, In some cases, the
projected per school enrollment is different than
the planning standard because of the need to con-
form to the community structure.

The projected land and floor area requirements
are based on population (see Table 5-1-1), and
include the land needed for playgrounds. The
playgrounds are located in such a fashion as to
serve the people in the neighborhood, sub-commun-
ity and community as well as the students. Some
playgrounds are planned inside the wadi bed park
while others will be nearer the schools. Because
of the existing social customes, boys and girls
will use different playgrounds. The service
radius of each school, as well as other planning
standards, is included in the Appendix, Planning
Standards at the conclusion of this report.

Table 5-1-1 (a)

PROJECTED BOYS AND GIRLS EDUCATIONAL AREA REQUIREMENTS
ELEMENTARY SCHOOL AND PLAYGROUND

1975 1980 1985 1995

Planning Population 31,930 39,500 51,600 88,300
Boys

No. of School Age

Population 3,800 4,700 6,200 10,600

No. of Students 3,800 4,700 6,200 10.600

No. of Schools 9 11 14 28

Total Floor Area (m2) 17,000 21,000 27,900 47,700

Total Land Area (ha) 4.6 heb 7.4 1257

Playground Land Area 7.6 9.4 12.4 212

Total Land Area includ-

ing Playground (ha) 1252 15.0 19.8 33.9
Girls

No. of School Age

Population 3,800 4,700 6,200 10,600

No. of Students 3,800 4,700 6,200 10.600

No. of Schools 9 11 14 28

Total Floor Area (m) 17,000 21.000 27,900 47,700

Total Land Area (ha) 4.6 G5 7.4 127

Playground Land Area 7.6 9.4 12.4 21.2

Total Land Area includ-

ing Playground (ha) 12.2 15.0 19.8 33.9
Total Elementary School

No. of Schools 18 22 28 56

Total Floor Area (mz) 34,000 42,000 55,800 95,400

Total Land Area (ha) 24.4 30.0 39.6 67.8

b
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boys elementary school
girls elementary school
| elementary school district
\5 intermediaté school

boy
girls intermediate school

A

NOTET. ; . )
Ej?mgntary. intermedrate, and secondary school

N detfi;ls conespond to neighborhcods, 3
Nsub-Communities, and communities, respectively, 1

as noted in Seg.3-2-1, Community Structure,
and Table 3-1-3, Community Structure and
Facility Distribition.
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Schools without accampanying symbols have been™
proposed and approved by the MiniStry.

Schematic locations of schools(*) are proposed by //
the Master Plan. Exact locations must be %
determined by detailed studies. see text.



Tabhle 5-1-1 (b) Table 5-1-1 (c)
PROJECTED BOYS AND GIRLS EDUCATIONAL AREA REQUIREMENTS PROJECTED BOYS AND GIRLS EDUCATIONAL AREA REQUIREMENTS
INTERMEDIATE SCHOOL AND PLAYFIELD LEVEL I SECONDARY SCHOOL AND PLAYFIELD LEVEL II

1975 1980 1985 1995 1975 1980 1985 1995

Planning Population 31,930 39,500 51,600 88,300 Planning Population 31,930 39,500 51,600 88,300

Boys Boys

No. of School Age No. of School Age

Population 1,400 1,800 2,300 4,000 Population 1,400 1,800 2,300 4,000

No. of Students 1,400 1,800 2,300 . 4,000 No. of Students 700 900 1,150 2,000

No. of Schools 2 3 4 7 No. of Schools 1 1 2 3

Total Floor Area (m2) 9,100 11,700 15,000 26,000 Total Floor Area (m2) 4,900 6,300 8,050 14,000

Total Land Area (ha) 2.8 3.6 4.6 8.0 Total Land Area (ha) 1.8 2o 2.9 5.0

Playfield Level I (ha) 4.2 5.4 6.9 12.0 Playfield Level II 3.5 4.5 5.8 10.0 Sef
Total Land Area inclu- Total Land Area includ- !
ding Playfield Level 1 ing Playfield Level II

(ha) 7.0 9.0 11.5 20.0 (ha) 5.3 6.8 8.7 15.0

Girls Girls @ - -

No. of School Age No. of School Age
Population 1,400 1,800 2,300 4,000 Population 1,400 1,800 2,300 4,000 g
No. of Students 1,400 1,800 2,300 4,000 Nt ar st idents 420 540 690 1,200 '
Total Floor Area (m2) 9,100 11,700 15,000 26,000 No. of Schools 1 1 2 3 Teg
Total Land Area (ha) 2.8 3.6 4.6 8.0 Total Floor Area (m2) 2,900 3,800 4,800 8,400
Playfield Level I (ha) 4.2 5.4 6.9 12.0 Total Land Area (ha) 1. 1.4 1.7 3.0
Total Land Area includ- Playfield Level (II)(ha) 20 2.7 3.5 6.0 ™
ing Playfield Level 1 Total Land Area includ- '
(ha) 7.0 9.0 1.5 20.0 ing Playfield Level II

(ha) 302 4.1 5 9.0

Total Intermediate School

No. of Schools 4 6 8 14 Total Secondary School
Total Floor Area (m?) 18,200 23,400 30,000 52,000 No. of Schools 2 2 4 6
Total Land Area (ha) 14.0 18.0 23.0 40.0 Total Floor Area (m2) 17,800 10,100 12,850 22,400

Total Land Area (ha) 8.5 10.9 13.9 24.0




4,000
1,200

8,40
3.0
6.0

Table 5-1-1

(d)
SUMMARY OF PROJECTED EDUCATIONAL AREA REQUIREMENTS

glementary
No. of Schools
Total Floor Area (m2)
Total Land Area (ha)

Intermediate
No. of Schools
Total Floor Area (m2)
Total Land Area (ha)

Secondary
No. of Schools
Total Floor Area (m2)
Total Land Area (ha)

Teachers School (2)
Total Floor Area (mé)
Total Land Area (ha)

Technical School (1)
Total Floor Area (m2)
Total Land Area (ha)

Technical School for
Girls (1)
Total Floor Area (mz)
Total Land Area (ha)

College (1)
Total Floor Area (m2)
Total Land Area (ha)

1975 1980 1985 1995
18 22 28 56
34,000 42,000 55,800 95,400
24.4 30.0 39.6 67.8
4 6 8 14
18,200 23,400 30,000 52,000
14.0 18.0 23.0 40.0

2 2 4 6
7,800 10,100 12,850 22,400
8.5 10.9 38 24.0
11,600 11,600 11,600 11,600
4.2 4.2 4.2 4.2
5,800 5,800 5,800 5,800
2.1 A1) 25 2]
2,500 2,500 2,500 2,500
1.0 1.0 1.0 1.0
18,000 18,000 18,00 18,000
10.1 10.1 10.1 10.1




Table 5-2-1(a)
o ?légh,if ‘ézglil_rf'sf.{égu- EDUCATIONAL INSTITUTIONS OTHER THAN GEN:RAL BOYS AND GIRLS SCHOOLS

1. Teachers School for Boys

Students 720 (30 students/class x 24 classrooms)
£ i1iti Land Area 2.1 ha
5-2-1 HIGHER AND SPECIAL Presently, Khamis Mushayt has no facilities for ?
EDUCATION higher and special education. By 1995, a college Floor Area 5,800 m
specialized in commerce as well as teacher train- " Mosque
i i hools for b and 2. Teachers School for Girls d
;?31§°232]i;52;$eﬁ§§2"7°31 SHECCER IR Students 720 (30 students/class x 24 classrooms) ?giall
i Land Area 2.1 ha Tei

Floor Area 5,800 meé

5-2-2 MOSQUES According to the Master Plan, each neighborhood 3. Technical School for Boys o o
should have mosque and each sub-community Students 720 Total |
a Jami'a mosque. In the neighborhoods the re- Land Area 2.1 ha 2 Total |
quirement for the number of mosques will Floor Area 5,800 m |
increase from 11 to 36 in 1995 with a additional " : EID Mosal
land area of 4 hectares. In the sub-communities, 4. Technical School for Girls e
the increase is from 2 to 8 with an anticipated Students 350 Total |

Land Area 1

i .0 ha
sudiciondorisboitile dectaie s Floor Area 2,500 m2 (350 students x 7 m2/student)

1
5. College Toﬁg_ 0
5-2-3 HEALTH CARE Presently, the number of existing pharmacies is Students 1,000 Total
very low and their service range is city wide. Land Area 10 ha Total

Floor Area 18,000 m2 (700 students x215 mé + 300 dormitory resident

The Master Plan propo that each neighborhood
= L DEOROSE 2 w9t Soe 3 oG students x 25 m%)

have its own pharmacy and each sub-community its
own diagnostic and treatment center. From 1975-95,

the number of pharmacies will increase from 9 to

28, and the requirement for the number of sub- f
community and treatment ceters from 2 to 7, with

a concommitant increase in floor and land area.

R =

Sub-community diagnostic and treatment centers
are located in the sub-community centers. The
treatment centers of the three sub-communities are

in their respective centers, closely integrated @
with the other community facilities. One treatment
center is in the general hospital in the southern
part of the core area.

Aside from this general hospital, there is also

one military hospital in the central part of the
city. If the military hospital relocated outside

the city in the future, possibly the land could

be used as a community park. Sometime in the next -
twenty years, a new general hospital, a mental e
hospital and a nursing home will be built. :

R R B NG TR e

L5

Good planning, design, landscaping, the qoqs;ruc-
tion of a new road network and other facilities
are all necessary.

The old community general hospital as well as the
new complex all project an increase in beds, floor
and land area in the next twenty years (see Table
5-2-2 (b) on next page}.



Table 5-2-1 (b)

planning Population

Mosque

No. of Facilities
Total Floor Area (m2)
Total Land Area (ha)

Jami'a Mosque
No. of Facilities
Total Floor Area (m2)
Total Land Area

EID Mosque
No. of Facilities
Total Floor Area (m2)
Total Land Area

Total
No. of Facilities
Total Floor Area (m2)
Total Land Area (ha)

MOSQUES

1975 1980 1985 1995
31,930 39,500 51,600 88,300
9 11 14 28
8,580 11,850 15,480 26,490
217, 3.3 4.2 8.4
2 3 4 7
3,830 4,740 6,190 10,600
2.6 3.2 4.1 Tiisl
1
3.6
11 14 18 36
13,410 16,590 21,67 37,090
524 6.5 8.3 1kl

Table 5-2-2 (a)
PROJECTED HEALTH FACILITIES AREA REQUIREMENTS
NEIGHBORHOOD AND SUB-COMMUNITY FACILITIES

1975 1980 1985 1995
Planning Population 31,930 39,500 51,600 88,300
Neighborhood Pharmacy
No. of Facilities 1 14 28
Total Floor Area (m2) 1,600 2,000 2,600 4,400
_: Total Land Area (ha) 0.9 1.1 1.4 2.8
“ Sub-Community Diagnosis
and Treatment Centers
No. of Facilities 2 3 4 7
Total Floor Area (m?) 1,600 2,000 2,600 4,400
Total Land Area (ha) 1.0 1.2 1.5 2.6
Total Neighborhood and
Sub-Community Facilities
Land Area (ha) 1.9 2.3 2.9 5.4
Table 5-2-2 (b)
PROJECTED HEALTH FACILITIES AREA REQUIREMENTS
COMMUNITY AND SUB-REGIONAL FACILITIES
1975 1980 1985 1995
Greater Urban
Planning Population 79,800 96,000 115,000 164,000
Community General
Hospital (1)
Total No. of Beds 320 380 460 660
Total Floor Area (m2) 12,800 15,200 18,400 26,400
Total Land Area (ha) 6.0 7.2 8.6 s
Mental Hosptial (1)
Total No. of Beds 400 480 580 820
Total Floor Area (m?) 24,00 28,800 34,800 49,200
Total Land Area (ha) 8.0 9.6 115 16.4
Special Long-Term
Hospital {1%
Total No. of Beds 240 290 350 490
Total Floor Area (mZ) 10,800 13,100 15,800 22,100
Total Land Area (ha) 8.0 9.6 Tile5 16.4
Nusing Home (1)
Total No. of Beds 160 190 230 330
Total Floor Area (mé) 7,200 8,600 10,400 14,900
Total Land Area (ha) 1.6 1.9 s 3.3
Total Land Area 23.6 28.3 33.9 48.4
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5-2-4 PUBLIC ADMINISTRA- Although some ministry branches are located in Table 5§-2-3
TION Khamis Mushayt, it is the regional commercial ra- PROJECTED PUBLIC ADMINISTRATION AREA REQUIREMENTS
ther than the administrative center. Abha, the
provincial and regional capital, is less than
30 km away and has a very large administrative 1975 1980 1985 1995
sector. The city's municipal administration fa-
cilities are generally located near the central Total Population 31,930 39,500 51,000 88,300
district but are scattered and not unified in a : 3
coherent manner. Employment in Govern-
ment Sector 35152 4,141 5,483 10,349

Although the propertion of the population employ-

ed in the administrative sector is expected to Employment in Public

remain relatively constant over the next twenty Administration 1,000 1,500 2,000 3,000
years, the absolute number is expected to go ug

by 2,000 necessitating an increase of 40,000 m
of floor space and two hectares of land to acco-
modate the larger number of employees. Some of Total Land Area (ha) 1 1.5 2 3
this space will go to the new civic center which
has been proposed for the central market area.

Total Floor Area (m2) 20,000 30,000 40,000 60,000

The larger proportion of employees in the govern-
ment versus the administrative sector is inflated
by the military establishment, which is a prime
employer. Total government employment will incr-
ease by 6,200 during the twenty years planning
period. In terms of the office space requirement
it should be noted that of the total government
employment increase, only the administrative
sector will require substantial office space inc-
rease. This is because other government employ-
ees such as policemen, firemen and soldiers do
not require office space.

5.3 CULTURAL FACILITIES Historic conservation should be designated and
protected from the encroachment of new develop-
ment. This includes obsolescent and decaying
houses in the center city as well as some of the
beautiful traditional housing clusters in the old
agricultural settlement adjacent to the city along
the wadis. The former might become museums and
the latter tourist sites in future parks.
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5-4  COMMERCIAL FACILI- -

TIES

5-4-1 EXISTING COMMERCIAL
AREA

5-4-2 PROPOSED DISTRIBU-
TION OF MAJOR COM-
MERCIAL ACTIVITIES

5-4-3 PROPOSED DISTRI-
BUTION OF NEIGHBOR-
HOOD ACTIVITIES

The commercial activities of RKhamis Mushayt.are
distributed along the road to Abha with a concen-
tration towards the eastemn end at the intersec-
tion of the north-south road. The sug is located
just to the northeast of this major intersection
and has recently been rearranged to provide for
more parking space.

Presently the flow of products into the city is
rather unsophisticated. Trucks bring goods di-
rectly to detail shops, causing a great deal of
congestion and confusion. The plan proposes to
establish a distribution center will re-

ceive large amounts of goods, store them and
slowly circulate them into the city, thereby in-
creaseing efficiency and reducing congestion
from truck traffic.

City-wide and regional commercial facilities will
continue to develop along the part of the Abha
Road that bisects the city. The area is expected
todevelopas a high density zone with the eastem
part becoming the civic center complex and the
opposite end a new commercial area. This high
density zone will be the largest shopping center
in the city and will serve the region as a whole.
In addition to the goods normally found in the
neighborhood and community shopping center, it
will supply clothes, fumiture, household equip-
ment, etc. As the population of the urban area
grows (see Table 5-4-1(a) the total regional com-
mercial land area requirement will increase from
6.4 ha in 1975 to 13.1 ha in 1995.

An additional north-south linerar commercial
strip will be a community shopping area. This is
being developed as a new axis of activities to
supplement the existing concentration of develop-
ment around the sug. Close to a variety of civic
facilities, it serves both the region and the
community. Shops whose financial viability re-
quire larger populations than the neighborhood .
will be found in these centers: florists, shoe-*
shops, giftshops, candy, book and toy stores,
children's wear, etc. The community land area
space is projected to increase from 2.4 to 6.6
ha.

Each neighborhoodwill have a shopping center

The number of centers will go from 9 to 28 in
a twenty-year period and the land area use will
increase from 9.6 ha to 26.5 ha in 1995. Present-

ly, the T.P.0. has alreasy designated the loca-
tion of schools and mosques in neighborhoods,
s 2ot Udais Tatally UethZetdallais 2l

and 2.1.5. They will form the nucleus of the
neighborhood centers in these areas. In other
neighborhoods, where the locations of the centers
have not yet been specified, an attempt should
be made to conform with the Planning Standards.
Neighborhood centers should be within five to ten
minutes walking distance, integrated with other
facilities and along a local distribution road
connecting the center of the neighborhood to the
sub-community. The neighborhood centers should
house a food market, drug store, barber shop,

laundry, dry cleaning facility, restaurant, etc.

Table 5-4-1

(a)

PROJECTED REGIONAL COMMERCIAL AREA REQUIREMENTS

1975

1980

1985 1995

Greater Urban Planning
Population 79,800

Total Regionﬁé Commergial
Floor Area (m¢)(0.15m%/inh.) 12,000

Total Regional Comme;51a1
Land Area (ha) (10.8m/inh.) 6.4

96,000

14,400

115,000 164,000
17,250 24,600

9.2 1351

Table 5-4-1

(b)
PROJECTED NEIGHBORHOOD AND COMMUNITY COMMERCIAL AREA REQUIREMENTS

1975

1980

1985

Planning Population 31,930

Neighborhood Retail
No. or Retail Centers 9
Total Floor Area (m2) 11,000
Total Land Area (ha)

Community Retail
No. of Retail Centers
Total Floor Area (mZ)
Total Land Area (ha)

39,500

11
13,800
12

1
5,900
3.0

51,600

14
18,000
1155

2
7,700
3.9
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will be situated in the central area, housing the
Emir office, the central post office, police and
fire stations, the mosgue, the central library and

5-5  NEIGHBORHOOD AND COM-
MUNITY CENTRAL AREAS

museum, and other civic facilities, such as the ATE:
public transportation terminal, hotels, business fﬂ|5 is a
5-5-1 PLANNING POLICY Development in Khamis Mushayt has historically and commercial enterprises, as well as other pri- : central f
clustered around the old settlements near the sug vate sector facilities. o fer Pla
and commercial districts. Presently, the problem 1sd rarmif
is incoherent congested growth at the center, with The community centers are situated to provide easy oe ¢€ |
urban sprawl in the growing periphery outside the access and service each community's needs, to be
downtown area. integrated with the commercial and public facili-
As concentration at the center is itself desir- ties sector of each area and to be of sufficient
able, the commercial district should continue as scale that they become magnets capable of at-
the ggca1 point of tge city, the dﬁwnto:n{arﬁa tracting a city-wide population. 5
should be reorganized in a more coherent fas ion, ; 3 : /
. tre sendency tovands o charscterlecs sprau Seplent b e e e
in the outlying parts of the city should be rect access and therefore proximity to major dis-
checked. tributor roads, as well as a spatial centrality o
to a growing population. In some cases it has & 2

been possible to satisfy the above requirements
and have the community center for one area double
as the sub-community center for another, thereby

maximizing land use.

The planning policy treats the existing problems
as interrelated. It divides the city into hier-
archical units and sub-units (community, sub-com-
munity, neighborhood) for reasons: both to de-
centralize community services, thereby relieving
the congestion at the center, and to disperse
these services to outlying areas, keeping them
from becoming residential areas without any iden-
tity or sense of community. The Plan's aim is
that each unit and sub-unit should have sufficient
4 services to maintain an integrity of its own and
should not become mere appendages of the city
centre. Individuals should be able to go about
their day-to-day functions without having to es-
cape their residential areas or braving downtown 0
e Table 5-5-1 e
PROJECTED CIVIC CENTER AREA E - -

Neighborhood Centers should be central to the pop- l :
ulation, near the local mosque, park, and shopping Y
area, providing a meeting place for residential k
activity, as well as facilities for adult educa-
tion, small libraries, and entertainment.

u 5-5-2 DISTRIBUTION OF In keeping with the above policy, each unit and

5 FUNCTIONS sub-unit will have at least one facility for edu- 1975 1980 1985 1995
cation, recreation, religion, health, commercial
activities, s%fiih or ﬁ?1tura1 affairﬁ{ and apq% Greater Urban
open space. MNeedless to say, the empnasis 0 e 3 § A 164,000
particular facilities will vary depending on the Planning Population 1725600 Sl 22000 ’
unit discussed. For instance, although every Civie Center
community has its own secondary schools, mosque, Floor Area (m2) 3,990 4,800 5,750 8,200
park, commercial area, community center, and
health facility, the focus of the community is & - : .8 8.2
around the shopping area and cultural facilities Land Area (ha) 10 4:8 °

such as museums and libraries. In the sub-commu-
nities, the focal point is the Jami'a mosque,
around which the diagnostic treatment centers
will also be located, while in the neighborhood
the school and shopping area provides the nexus.

BT T SO

Since the branches of most ministries are in Abha,
Khamis Mushayt's civic center is primarily devoted
to municipal service activities. The civic center

B
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Table 5-5-1 (a)
PROJECTED SOCIAL-CULTURAL FACILITIES AREA REQUIREMENTS
NEIGHBORHOOD AND COMMUNITY CENTERS

1975 1980 1985 1995
Planning Population 31,930 39,500 51,600 88,300
Neighborhood Center
No. of Centers 9 11 14 28
Total Floor Area (m2) 1,600 2,000 2,600 4,400
Total Land Area (ha) 4.5 5.5 7.0 14.0
Community Center
No. of Community Center 1 1 2 3 !
Total Floor Area (mé) 320 400 520 880 .
Total Land Area (ha) lielt) 1.0 2.0 3.0 :
Total i
Total Floor Area 1,920 2,400 3,100 5,280 3
Total Land Area 5.5 6.5 9.0 17.0 @




= mey IAOVE - MVERYES
e MR T Lnneina 10 LUSIINWRST -

@
0
-
©
>
| -
0]
)]
(&
0
O
12)
=
]
=
ie)
=
@©
0]
_
O
1)}
S
©




6-1 RECREATION

6-1-1 EXISTING RECREA-
TIONAL AREAS

6-1-2 POLICY AND REQUIRE-
MENTS FOR RECREA-
TIONAL DEVELOPMENT

6-1-3 RECREATIONAL LAND
USE

Currently, the area of recreational activity with-
in the city itself is 2.4 ha located at one site
at the southern edge of town and consisting of a
sports club and soccer field. In the surrounding
areas within two hours' drive are three popular
recreation spots: Sawdah, Mahalah and Qarrah.
A1l of these areas can be reached on paved roads
but there is no public transportation, nor are
there public facilities such as restrooms,
benches, etc. Although these regional resort
spots serve the population of Khamis Mushayt,
they are outside the planning area of the city
and not within the scope of this report. For
more details concerning these areas, refer to the
Regional Master Plan, Chapter 8.

Within the city proper, there is very little that
could be called a recreational area per se. The
idea of a separate space for recreation is not
presently a concept that has taken root, although
this is expected to change. Some vacant lots in
the residential areas have been utilized as "play-
grounds" for children and a few have installed
swings. Children generally play in the streets,
however, in part illustrating the norm of il11-de-
fined recreational space.

There should be a policy to provide recreation
areas for the city as a whole and for each sub-
unit within the community hierarchy.

The space devoted to recreational areas conforms
to the Planning standards. The areas should be
1inked by pedestrian footpaths that connect both
hierarchical units and sub-units to themselves
and each other until the whole recreational space
of the city can be conceived of as a kind of web
or network of linear access routes.

Furthermore, the recreation areas of the city can
be divided into two types of space: active and
passive. Active space is an area that has been
designated for certain activities such as play-
grounds, soccer fields, etc. Passive space is
space which is not programmed for specific acti-
vity. In some cases the active and passive spaces
interconnect.

Each residential unit will have a tot-lot for pre-
school children that is expected to serve a popu-
lation of approximately 250. It should be in the
center of the residential unit, easily visible

Table 6-1-1

PROJECTED RECREATIONAL AREA REQUIREMENTS

1975

1980

1985

Planning Population

Neighborhood Recreation
No. of Tot-Lots
Total Land Area (ha)
No. of Nursery/Kind-
ergarten Playlots
Total Land Area (ha)
No. of Neighborhood
Parks
Total Land Area (ha)
No. of Playgrounds
Total Land Area (ha)
Total Neighborhood Recre-
ational Area (ha)

Sub-Community Recreation
No. of Playfields I
Total Land Area (ha)

Community Recreation
No. of Playfields IT
Total Land Area (ha)
No. of Community Parks
Total Land Area (ha)
Total Community Recre-
ational Area (ha)

City Recreation
Total City Park Land
Area (ha)

31,930
144
7.2

33
7.2

9

18
152

39,500

176
8.8

44
8.8

11
20.0
2
18.8

51,600
224
Ulaes

56
T2

Total Recreational Land
Area (ha)
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ine

and accessible without cross-
space Or access lane--
by pedestrian rather than

from the dwellings,
ing any street, parking
essentially circumscribed
vehicular activity.

Within the sub-neighborhood each kindergarten or
nursery should have a playlot that can also be
utilized by other children after school. It
should be in the center of the sub-neighborhood
within easy walking distance of the residents,
preferably away from traffic or enclosed by a
fence, and connected to the tot-lots by footpaths.

Each neighborhood should have its own park and a
playground that can be shared by the boys' and
girls' elementary schools. The playground should
serve children at school time and others after-
wards. It should be close to both elementary
schools, and connected to it by a footpath away
from major traffic. Adequate space should be pro-
vided for basketball courts, tennis courts,etc.
Drinking water and toilet facilities should also
be available for after school usage.

The neighborhood park should serve its inhabitants
and be a general recreation area connected to o-
ther school, shopping and religious facilities by
a footpath that does not cross major traffic, and
in itself forms a kind of linear park. The park
should provide benches and a swimming area.

Two types of playfields (Level 1 and Level 2) are
envisaged; one for intermediate school students at
the sub-community and the-other for secondary
school students at the community level. Both
should be located in the center of their respec-
tive units, close to boys' and girls' schools,
provide space for organized sports facilities, and
be built to accomodate other residents of their
respective neighborhoods. They should be withdn
Walking distance, close to a bus line if possible,
and provide proper parking facilities. The com-
munity area playfield will be used for spectator
sports and should therefore have ample seating
space as well as other facilities.

Each community should have its own park serving

the entire population of the area and integrated.. -

with other cultural and religious facilities. It
should be located between the sub-community cen-
ters which together form a kind of open park
spine.

The city park serves the entire population of the
city. Connected to the Tower heirarchical park
qetwork, it is expected to be a weekend recreat-
lonlspot and a sort of haven for downtown workers
during the lunch hour. In Khamis Mushayt some of
the wade bank open spaces along Wadi Bishah will
be utilized as part of the city park.

6-2  TOURISM

6-2-1 EXISTING CONDITIONS
AND PROPOSED FACILI-
TIES

6-3 OPEN SPACE CONSERVA-
TION

6-3-1 EXISTING OPEN SPACE

Specific land area requirements for projected re-
creation areas can be seen from Table 6-1-1.
Where it is necessary to purchase private land to
accommodate projected development, it should be
done as soon as possible to pre-empt the increase
of land prices and to avoid possible difficulties
in finding adequate land space in the future.

Abha and other areas along the escarpment have the
greatest potential for tourism in the Southern Re-
gion. Consequently, Khamis Mushayt has no exist-
ing tourist facilities and no major plan for their
development. Put simply, because of a lack of
tourist attractions, there is very little poten-
tial for tourism development in Khamis Mushayt.
Again, refer to Chapter 8 of the Regional Final
Physical Plan for a discussion of regional tour-
ism potential and development.

However, because Khamis Mushayt is the regional
commercial center, it will experience an influx of
businessmen who may wish to combine their stay in
Khamis with a pleasure trip to the surrounding
areas. Furthermore, Khamis will continue to be 2
stopping off point for overland travellers on
their way to Abha. Although Khamis does have a
few lodgings, more adequate business hotel faci-
1ities will be needed in the future. It is rec-
ommended that they be located at the end of the
Khamis-Abha road near the transportation terminal
between the two cities.

Open space is designated here as cultivated land
or vacant land. Cultivated land is distributed
along the two wadis running north and south of the
city. Beyond this there is flat vacant land. To
preserve open space without threatening develop-
ment or hindering agricultural production is a key
jssue for this city. Presently, more than half of
the land within the city is built up. There is
approximately 73.9 ha of cultivated land, 383 ha
of vacant land, with the wadi beds inside the ring
road occupying over 22 ha of Tand.
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g-3-2 CONSERVATION POLICY

6-3-3 CONSERVATION OF
AGRICULTURAL LAND

In the Master Plan, the main roads run along the
two wadis at the outer edge of the cultivated
land. The space to the west and east of the Wadi
Atwood is a sparsely settled agricultural commu-
nity with some farms. This describes the land
along the banks of the Wadi Bishah as well as the
area around the confluence of the two rivers to
the north. The land between the minor arterials
around Wadi Bishah should be conserved as _open
space, with Tow density agricultural development

encouraged. Behind the minor road to the west of

Wadi Atwood will be Tow density suburban communi-
ties. The vacant spaces behind these developments
should be conserved except in the areas to the im-
mediate west and south which are reserved for fu-
ture extensions. The area between the two wadis
at the confluence is extremely beautiful and
should definitely be conserved. It requires im-
mediate attention and should be purchased out-
right if possible. Areas beyond the city to the
northeast have already been designated as conser-
vation areas in the Plan.

The so-called outer ring road is surrounded by
open park space and should provide a buffer zone
to the neighborhoods.

In general, wadis with green trees should not be
developed and should be kept as open space. To
take one example, the area along one tributary
wadi to the north of the city near the future
boundary, grows numerous green trees and should be
left untouched.

Khamis Mushayt lies 30 km east of Abha, on a flat
plain in the Asir highland. It has a good water
supply, mild weather, and as much as 300 mm rain-
fall. Many of the population depend on agricul-
ture for their livelihood. Irrigation of agri-
culture has been practiced for thousand of years
using shallow wells, wadi beds, or flood water.
The shallow aquifers are regularly replenished by
wadi floods and recharge usually exceeds extrac-
tion.

The main crops are cereals, fodder crops such as
alfalfa and sorghum, and vegetables. In certain
areas deciduous fruit trees, citrus and grapes
are grown. Agricultural soils belong to the
loamy-sand to sandy-loamy textural classes with
the higher soils predominating. The main diffi-
culty in soil management is efficient irrigation.

The fertility of the soils in the area is, how-
ever, surprisingly high. Farming conditions are
suitable in all seasons, because the weather is
mild and distribution of rainfall is relatively

6-3-4 CONSERVATION MEAS-
URES, DEVELOPMENT
CONTROL AND CONTROL
OF THE OUTSKIRTS

6-3-5 PROPOSED CONSERVA-
TION AREAS

6-4 HISTORIC CONSERVATION

uniform. A1l agricultural products have high
marketability.

Agricultural land almost surrounds the central
city to the east, north and west along the wadi
banks. The conservation of these areas should

be encouraged both because of the direct economic
benefit of agricultural production and because
the green spaces created by such agriculture will
provide visual relief from urban development.

Zoning controls can be the most effective means
of controlling any kind of land use. Other meth-
ods include outright purchase of land by the
government and subsidies or other monetary incen-
tives for proper land use.

The areas on the outskirts which present the
greatest challenge are those along the main reg-
jonal arteries leading out of the city. In the
case of Khamis Mushayt this means the road to
Abha, the road to Najran and to a lesser extent
the road to Bishah. At these locations, land use
controls should be strictly enforced.

One of the best ways to assure that control of
land at the outskirts is maintained is to stric-
tly limit the extent of utilities development
(i.e., water and sewer systems) to those areas
mentioned in this plan (see Chapter 8). With no
hope of water or sewers beyond this point, land-
owners should be very reluctant to develop land
beyond these Timits.

Generally the areas within 300 m of the wadis
should be conserved.

There are two general types of structure in
Khamis Mushayt which are suitable for historic
conservation:
1. 01d town-houses in the older sections of the
central city.
2. Traditional farm houses and settlements along
the wadi banks.
0f these, the former will be the most difficult
to save because high land values near the center
of the city will favor their replacment by new
development. This is alrady happening rather
quickly, and the government should consider giv-
ing immediate subsidies tc owners of such hist-
oric structures who are willing to save and re-
habilitate them.




The clusters of farm houses which are scattered
along the wadi banks are not under the same sort
of pressure, but similar incentives for their
preservation, modernization (addition of modern
utilities) and rehabilitation where necessary
should be considered.
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7-1  GENERAL 7-2  LAND USE/TRANSPOR- '
TATION STUDY 1
[
7-1-1 CITY LOCATION Khamis Mushayt is situated in the geographical
center of the Southern Region. Some 30 kilometers 7-2-1 OBJECTIVES inci j i i .
east of Abha, 800 kilometers southwest of Riyadh ETETEF;:EE‘E gﬁiefgz,geieﬁ; Et-;ie?t;g%aa;e' £ th E
and 500 kilometers southeast of Jeddah, Khamis Mu- City of Khamis Mushayt through the egtsb'lﬂ' h ¢ i
shayt lies at the junction of two MWadis, the Wadi ment of an effective trans cstat' 2t i d E
Bishah and the Wadi Atwood. While Abha dominates 2. To provide a practical basgs for]?;zesyh - anf
as the administrative center, Khamis is considered construction relative to the expandi L as“;g Df &
the region's major commercial center. With the ex- Khamis Mushayt ki
ception of Bishah, all of the major urban areas in ’ 4
the Southern Rtlegion depend on Khamis Mushayt as the ?
main commercial distribution point for goods comin 7-2-2 TRANSPO o o 3 : IEJR
from Jeddah and Riyadh. Besiges this dominating : CEDURE S IEE 22%32?3?3?&21222’2%52??33?%1533?;?35" s 5
commercial function, the city also plays a vital to known trends in national prosperity and vehicl = .
role in the Kingdom's defense security. The lar- ownership to project and pregictpfutujrie gra:e11ge? @
gest military base in the Southern Region is To- mands. Existing travel characteristics for ﬁha is
cated nearby. Because of favorable climatic and were derived from the analysis of data obtainedm
Jocational conditions, Khamis Mushayt can be ex- from home interviews and roadside traffic surveys
pected to continue to grow as the commercial and carried out in 1975 and basic information on Iaid ‘
;‘\ndustﬂ'ﬂ hub of the region, and together with use, population and employment obtained from plan- ﬁ
eﬁ?;?r??i ?Ofrf:ﬂ.lor role in the development of the ning surveys. Based on the available data de-
gion. scribed above, the predicted total number of trips
gemra_ted.and attracted to each traffic zone of
7-1-2 URBAN DEVELOPMENT Because the city lies on a flat plain with many :2%3;? j?hS;St;Lgﬂﬁzdh?gﬁw:;slggﬁ?r:;.eﬂg ;iigd 'i
large open spaces, urban redevelopment of the old determined and’future demands for parking and ter-
city center and development of the surrounding minal facilities are derived s@
suburbs will be easier, cheaper and quicker. De- ) i
velopent of Sleiciy el e 7-2-3 TRAFFIC PLANNING Although a very detailed account of the traffic ?ﬁ
lies around the area beside the Wadis. The second METHODOLOGY survey methodology would take far too much space _
section is the market area in the northeastern part to be presented here, a detailed and comprehen-
of the central city with its adjacent residential ive survey was conducted which is outlined below. ;
areas. The third section is the military install- 1. Information gathering - the following classes ﬁ
ation to the south. The final and most recently of data were collected: Sl ! i
developed section of the city is the eastern part A. Socio Economic Survey. This information g
where development has been basically residential in was gathered as a comprehensive 5% sample |
nature. Therefore, the most dominant trend in ur- survey, as called for in the agreement, and :
ban development for Khamis Mushayt is eastward ac- provided valuable background material appl- '
ross ‘the Wad . icable to both qualitative and quantitive
interfacing with actual traffic data gath-
In all, the expected rapid increase in population ’ ered in specific traffic surveys. In the i
together with the rapid growth of business and com- cougse af she NREEC sy survey Sonducted By : :
mercial activities by 1995, highlight the need to  ° th1s_c0nsu1tant centain ngmbers‘of thg POP= .
plan a safe and efficient transportation system for-~ : ulation of the city were interviewed in
Khamis Mushayt. : their homes, and were asked questions such
as how many and what type of vehicles were | 1:12,50
owned or used by them, and for what purp- ] g
oses. Based on the 5% survey, the number '
and type of vehicles in the city at the 5 :
time of the survey has been estimated as
follows: ﬁ
Sedans - 520
Station Wagons - 60
Pick-up Trucks - 280
Jeeps - 380
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W%
1 v
Large Trucks - 500 Table 7-2-1 (a)
Total - 1,740 UPDATED HOURLY TRAFFIC COUNTS FOR KHAMIS MUSHAYT2 : S:iif-n‘b ‘
in new d

B. Manual Traffic Volume Counts. These data constru
are of various types. Straightforward : A : phasing
volume counts conducted at locations iden- Time Counting Points :
tified in the Existing Conditions report Period 1 2 3 4 5 6 7
(Volume II), and subsequent additional
counts done to account for traffic pat- 8 - 9 AM 1,818 433 844 295 260 306 970
terns established by the recent completion 9 -10 1,226 445 819 307 294 126 1,025
of new roadways (see Tables 7-2-1 (a) and 1@ = 31 1,180 397 860 248 270 348 972
7-2-1 (b) as well as accompanying figure). = 1,111 395 990 301 273 331 1,005
Such counts were conducted at strategic 12 - 1 PM 945 388 1,094 346 311 207 942
locations within the city to determine e B 708 349 804 270 263 260 722 A
both basic volume and turning movements of oy 908 384 841 290 222 269 841
intra-city traffic, and were conducted at g 970 442 891 321 246 292 827 f
all arterial highways leading from the city o= 5 1,087 468 1,106 328 304 377 973 A
to determine inter-city traffic movements. B 1,383 514 1,404 374 309 389 1,072
On the basis of these manual counts an
accurate idea of straight Tine volume Notes:
turning movements, intra- and inter-city a. From a count taken on June 20, 21, 1977.
volumes for the existing situation was
determined.

C. Manual Mode Counts. These counts were
done independently of the 5% survey, to
establish an accurate idea of actual mode
use En the roads and to act as a general i Tableti=z-10 (b}
check of proportional information gathere: a
in the household survey. Table 7-2-2 CALCULATED MAXIMUM 24 HOUR VOLUME IN KHAMIS MUSHAYT
indicates traffic volume by type or mode as
counted at three points (TO 1, TO 2, TO 3,
as identified in the Existing Cenditions Coun 1ig Number
report, Volume II, Fig. 7-1). Points i g

F .

D. Commodity Flow Survey. During field traf- 1064 5 o e
fic counts, interviews were conducted with 1 ]4’1]2 f Jo%
drivers to determine commodity flow. This - 11,232 4 @
was done primarily to determine such flow 3 2’992 E
between cities since intra-city commodity 2 2,488 it
flow is not considered as important at 5 3’]12
this level of planning, and to some extent 6 3’575
can be indirectly inferred from intra-city ! i

origin - destination analysis. Refer to et g
the Southern Region Existing Conditions, otes: : ; : . .
Fig. 7-1-3 for g graphic regresentation of a. Commonly accepted assumptions used in calculating these figures are:
2 1. The maximum hourly volume equals 25% of the average daily traffic

commodity flow between citi R i : i
SouthernyRegion_ GRS T o 2. The maximum daily volume equals 200% qf the average daily traff1c_[1].
: So, the equation for calculating the maximum 24 hour volume at any given
igi i i i oint becaomes: .
E. Origin Destination Survey. Comprehensive p (4)(2)(2) = 8(a) = Maxinun o0l houn el imaluhene (2] A5 the

origin-destination surveys were conducted
by traffic engineering consultants to det-
ermine both locational and purpose para-

maximum hourly volume at a given point
For example, at counting point number 1 the maximum hourly volume occurred

meters for trips. To show a complete set ; between 5 PM and 6 PM and was 1,383 vehicles, so the maximum 24 hour volume
of locational origin-destination elements becomes: )

here would be ouegwy complicated for the 4(1,383)(2) = 11,064 as shown 1n the Table above. y
general level of this report. However, in b. The counting points are the same as those in Table 7-2-1 (a), as shown in

Khamis Mushayt, the city was divided into the accompanying figure.
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two districts for planning purposes - six
within the formerly proposed TPO outer
ring road and seven outside it. Popula-
tion, traffic generators and traffic
routes were determined within and between
these districts so that desire lines for
1995 traffic could be established. A per-
centage breakdown of trip purpose elements
is shown in Table 7-2-3.

The trips were distributed using the gravity met-
method and transportation planning techniques.
This method uses distance as an inverse function
of trip volume. Distance is stated in terms of
travel time which is raised to exponential power
to account for its restraining effect. The model
can be stated as follows:

k< T-iSj/D’{‘j
4 S e
(Sy/D8y)
Where Sj = "attraction" factor at J
Sy = "attraction" factor at any zone X
Dij = distance or travel time from i to J

Dix = distance or travel time from i to
any zone X

n = friction exponent or restraining
influence

The "attraction" factor may be expressed in any
meaningful way. For example, the logical measure
of attraction for work trips would be the number
of jobs in the zone.

When the number of trips between pairs of zones
have been calculated they were assigned to routes
of the appropriate transportation network using
minumum friction path method. Resistance to
travel was measured in units of time.

A computer evaluation based on iterative proced-
ures was conducted with certain established para-
meters held constant. Based upon this iterative
computer program, the traffic volume assignment
was made (see Fig. 7-2-1). For Khamis Mushayt
(and the process was essentially the same for the
other cities in this study) existing land use

and future land use based upon this plan were
known. Vehicle occupancy and type were deter-
mined by traffic field surveys, and future occu-
pancy and composition were assumed based on
established trends and conventional guidelines.
From these data and assumptions, a modal split
was established (for conservative planning due

to the extreme uncertainty of the rapidly devel-
oping situation, the pedestrian mode was purpose-

1y excluded here), trips per person and trips per
zone were established and consequently persons
per vehicle. Once the programatic development
of a satisfactory figure for trips per person was
achieved, this number was held constant and
applied to all future years (a standard proced-
ure). From this information and the planned
road network, a modal split assignment was made,
road capacities determined and road widths were
established. For further information regarding
existing traffic and the initial traffic surveys,
refer to the Khamis Mushayt Existing Conditions
report, Chap. 7. Much additional information on
existing conditions of traffic is included in
Chap. 5 of the Initial Appraisal report, includ-
ing:

1. Road Hierarchy

2. Road Width

3. Road Section
4, Implementation of Road Pavement
5. Traffic Volume and Capacity
6. Traffic Generation
7. Daily Traffic Flow Variation
8. Parking Space
9. Sidewalk Network
10. Distance From the Center
11. Time From the Center
12. Land and Road System
13. Land and Road Width
14. Land and Traffic Capacity




per Table 7-2-2
< TRAFFIC VOLUME BY TYPE (MODE)
t (VEHICLE/WEEK)
was
'232?2 Sedan Wagon Taxi Jeep Bus Pick up Truck Military Total
T0 1 from 1,434 7,803 1,764 8,194 4,706 1,169 8,584 2,400 3,474 38,528
to 1,091 7,339 1,494 7,318 4:,?17 1,269 9,546 2,448 2,479 37,701
T0 2 from 516 1,559 1,075 1,683 i 3,333 555 15635 538 1,110 10,054 it
to 800 1,006 815 1,232 936 406 1.240 _ 658 1,078 8,171 ;
e & from 573 387 207 ! 335 442 170 1,397 1,220 204 4,935
to 561 309 149 339 408 124 1,283 1,077 143 4,393 1
N2 from 602 1,851 655 2,822 2,373 624 4,057 2,180 129 (15,193)
to 613 880 636 2,955 2,329 714 4,087 2,390 100 (15,072)
Total from 3,125 11,600 3,701 13,034 8,804 2,518 15,673 6,338 3,917 68,710
to 3,065 10,534 3,094 11,844 8,390 2 16,156 6,573 3,800 65,967
G. Total 6,190 22,134 6,795 24,878 17,194 5,029 31,829 12,911 Tis VT 134,677
* This point is located in Abha. .
3
%
Table 7-2-3

ORIGIN DESTINATION COMPOSITION BY PURPOSE (PROPORTIONAL)

T BEAEEAT

SRS

60ing pBusi- Shop- Recre- 15?53- gwe';ri;r-md b
0 pess ping ation "°™ and or 4 Jtetsletal
Hork loading loading
Origin 0.345 0.030 1.137 0.033 0.162 0.179 0.115 0.099 1.000 il
{ Destination 0.184 0.033 0.241 0.073 0.052 0.110 0.213 0.093 1.000
Total 0.259 0.032 0.146 0.054 0.103 0.142 0.167 0.096 1.000 P g
b ﬁ
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7-2-4 LAND USE/TRANSPOR-
TATION STUDY--SUMNMARY
OF CHANGING DEMANDS

A primary objective is to ensure high standards in

the developing areas throughout Khamis Mushayt in

the course of creating an efficient transportation

system. A policy therefore is founded on three im-

portant considerations:

1. To establish an integrated land/use transporta-
tion plan.

2. To establish an attractive public transportation
system.

3. To establish an efficient commodity distribution
network.

A glance at the 1995 land use proposal and popula-
tion projections immediately indicate that urban
development relative to population will be fairly
evenly spread throughout Khamis Mushayt. The city
itself is centered around one large commercial,

cultural and civic center. The primary industrial and

commercial distrubution center,perhapas the most im-
portant generator, is located just outside the
western urbanized area of the city across the Wadi
Abha and north of the road to Abha. HNaturally the
new Abha Airport, which lies between these two main
urban complexes, cannot be ignored as a main gen-
erator. However. the airport will be discussed

in greater detail in the Abha Master Plan.

Table 7-2-4

SUMMARY OF TRANSPORTATION DATA

Planning
Parameters

1975 1995
Survey Projected

Planning Population
Jobs
Households

Vehicle Ownership
(per thousand persons)

315,930 88,300
6,810 25,872
5,458 20,068

59,5 208.2

7-2-5 LOCATION AND DE-
SCRIPTION OF MAIN
GENERATORS

As previously mentioned, the new Abha Airport 1ies
approximately midway between Abha and Khamis and
just south of the primary regional highway con-
necting the two cities. This airport will handle
an estimated 1,360,000 passengers annually by 1995
and is expected to generate approximately 1,600 to
1,700 vehicle trips per day from Khamis Mushayt.

Several relatively small mixed land use areas each
about 15 hectares in size combine to form what can
be considered the central city district. This cen-

tral area comprised of commercial, cultural and
public service activities, along with some high
density residences, will attract approximately
20,000 to 24,000 vehicle trips per day. Surround-
ing this major central activity center is spread
several medium density residential areas with an
average population of about 3700 persons.

Because of the commercial nature of Khamis Mushayt,
it is easy to see why the industrial and distribu-
tion center of about 100 hectares is the most im-
portant generator in the city. It can be expected
to attract some 14,000 to 16,000 vehicular trips
per day. Strategically Tocated across the wadi
slightly northwest of the city limits, this dis-
tribution center will better serve the entire
Southern Region. Any other location of this at-
traction node would probably hamper the efficient
distribution of goods throughout the Region, as
well as cause heavy truck traffic and increased
congestion to put an additional strain on the ci-
ty's transportation system.

Physical constraints, namely the Wadi's bounding
the main urban areas of the city, will require the
construction of several new bridges. However, the
need for these structures is essential if Khamis
is to have a smooth and efficient transportation
network.

It is evident then that the proper planning of the
development and expansion of Khamis Mushayt is es-
sential to the overall economic well being of the
Southern Region. The proposed planned transport-
ation betwork for Khamis Mushayt is composed of a
set of two by-pass routes - one turning south
just to the east of wadi Atwood and west of the
central area to joint the Najran Road well to the
<outh of the central area, and the other a "semi-
ring road" turning north from the Abha - Khamis
Mushayt road to the west of wadi Atwood and par-
tially encircling the city to the north and east
at a distance of about 2 km from the center.

This latter road serves both as a by-pass of the
central area (as does the first) and as a Tink
connecting the proposed new residential areas
north and west of the city. This system is Tink-
ed to the "grid" of the central city and provides
an excellent means of linking the main traffic
generators as well as a simple means of phasing
highway construction.
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7-3  PRINCIPAL ROAD NET-
WORK

7-3-1 ROADWAY CLASSIFICA-
TIONS AND DESIGN
CRITERIA

7-3-2 PRIMARY ROAD SYSTEM
(1, v2)

7-3-3 SECONDARY ROAD
SYSTEM (V2, V3)

Achievement of good traffic flow continuity de-
pends upon the proper integration of urban and ru-
ral roadway networks throughout Khamis Mushayt and
the country.

The urban roadway network for Khamis Mushayt will
maintain the principle classification categories
already described in the Regional Master Plan,
namely primary, secondary and local roadways.
However the functional classifications of the ur-
ban system for the city can be defined as major
and minor arterials, collector roads and local or
access roads.

Various problems arise, however, in trying to
maintain these standards. In some cases, the
recommended right-of-way exceeds that of the ex-
isting network. In these instances, the sole
method of accommodating the recommended width
would require extensive demolition. This alter-
native is often costly, disruptive and undesir-
able if undertaken in large scale. Thus a con-
certed effort was made here to accommodate the
projected traffic volume in the existing network.

The primary road system will consist of major ar-
terials designed for fairly high speeds with con-
trolled access wherever possible and maximum tra-
vel comfort. Provided no major land use con-
straints exist along the major arterials, a wide
right-of-way should be maintained. This wide
right-of-way can be utilized to accommodate pos-
sible additional traffic or transit lanes in the
future. Design speeds should be established at
80 km/hour maximum in urban areas, increasing to
120 km/hour outside urban areas. Horizontal and
vertical alignments should correspond to these de-
sign speeds. The roadway section will be of two,
four or six lanes, with a minimum 3.65 meter lane
width. Unlike the primary system described in
the Regional Plan, the urban primary system will
consist mainly of signalized or unsignalized
intersections depending on traffic conditions.
Grade separations are preferred wherever the phy-
sical and economical conditions will alow it.
Refer to Fig. A-2-9 (d) in the Appending Planning
Standards for examples of such intersections.

The secondary road system consists of major arteri-
als and minor arterials designed for lower volumes
and equal or lower speeds than the primary system.
These minor arterials should be designed to accom-

7-3-4 LOCAL ROAD SYSTEM

(v4, V5, V6, V7)

7-4  PUBLIC TRANSPORTA-
TION

7-4-1 URBAN BUS TRANSIT
SYSTEM

7-4-2 SYSTEM LOCATION

modate the traffic coming into the city from many
surrounding agricultural villages. The secondary
road system will require less right-of-way, enough
to accommodate necessary traffic Tanes, shoulders
and a minimum buffer to protect sensitive areas
from air and noise pollution. Horizontal and ver-
tical alignments should correspond to a maximum
design speed of 100 km/hour in rural areas and 80
km/hour in urban areas. Intersections will be
signalized or unsignalized depending on traffic
conditions.

The local road system consists of mostly local col-
lector and access roads. These local collectors
will require minimum right-of-way to allow maximum
land utilization. The Tow design speeds of 60
km/hour maximum is suggested to be compatible with
pedestrian traffic and other urban activities.

Acceptance of public transportation in the City of
Khamis Mushayt is much more advanced than most of
the other cities of the Region. This fact is in-
dicated by the high percentage of taxis and buses
(40.6%). Mith respect to public transportation,
there are two major areas of concern, namely the
city's central district and the airport. Present
traffic between Abha and Khamis is quite heavy.
Projections for 1995 indicate an even heavier de-
mand and possibly the implementation of some soph-
isticated mode of mass transportation between the

two cities.

Traffic volume projections for Khamis unguestion-
ably warrant the establishment of an efficient ur-
ban transit system. Without one, the high concen-
tration of activities and the general important
commercial nature of the city will eventually place
unbearable restraints upon the overall traqsporta-
tion system. Success of this bus system hinges on
the combination of several important factors; the
size of bus, riding comfort, operating schedu?gs,
ctation and transfer points and terminal location.

The main terminal of the system should be Tocated
near the central city activity center. However, a
more precise location of the terminal shqu1d be
established after a more detailed study is conduct-
ed to enhance and improve people and commodity
movement and to provide the fluent access to and
from the principle arterials. The efficient 1n-
tegration of the urban system with the.wntra-re-_
gional long-haul bus system is imperative. Speci-
fic locations of stations and transfer points

> o
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7-4-3 OTHER MODES
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must be strategically placed to serve the public's
need with maximum efficiency.

A major link to this system will join the center
city area with the industrial and distribution ar-
ea west of the city and the residential areas east
of the city.

To serve public transportation needs on a more lo-
calized level, a "courtesy bus" type sub-system
should be considered. This system could serve the
individual residential areas on a regularly sche-
duled basis.

Due to the size and configuration of Khamis Mushayt
and the relatively high population growth predic-
tions, when compared to the rest of the region, a
more sophisticated mode of public transit ?i.e. at
grade or above grade rapid transit system) will be
warranted within our 20-year planning period.
Therefore, provision for a 'public transit corri-
dor" within the right-of-way should be made along
all of the principal inter and intra-regional high-
way arteries. The possible future implementation
of a sophisticated system should also be considered
in the location of terminals to achieve "flexible
mode interchange".

Although future demand projections suggest the im-
plementation of an advanced mode of mass transit
only between Abha and Khamis, should the need for
such alternative modes arise between any other ur-
ban complexes in the Region, Design Criteria rec-
ommends the reservation of wide roadway median ar-
eas for these possible "public tranportation cor-
ridors". Such alternatives must also be consid-
ered in the planning of all terminal facility con-
figurations and location. The transit corridor
right of way reservation should be enforced immed-
jately to the primary arterial connecting Abha and
Khamis Mushayt, and adequate provision should be
made for extension of a transit corridor to ter-
minal locations close to the center of both cit-
jes. Since land costs within the cities them-
selves are quite high, it may not be possible to
maintain a wide transit corridor within the citfes
themselves, in which case an elevated system for
rail-type buses could be considered. In either
case, specific planning of such systems is not
within the scope of this report and must be car-
ried out by future detail planners and engineers.

TRAFFIC CONTROL POL-

7-5-1 ROADWAY HIERARCHY

7-5-2 PRIMARY AND SECON-

Achievement of the fundamental transportation plan-
ning and environmental management objectives set
forth in the Master Plan necessitates, among other
things, the establishment of a clearly defined
hierarchy of roads; the strict control of import-
ant design parameters and the establishment of a
well planned training program directed to extend-
ing and maintaining the transportation system.
Satisfying these goals will ultimately encourage
drivers to make their journeys along the most ap-
propriate roads.

The hierarchy of the road network has been defined
previously. Control of certain design parameters
is established below.

The main and primary arterial for Khamis Mushayt
is the Intra-regional Highway to Abha and the new
Abha Airport. This arterial, running east/west,
will carry the heaviest traffic load in the Re-
gion and also will provide for a transit system
between the two cities.

A second major arterial on the proposed primary
system is the north/south highway connecting Kha-
mis with Bishah and Tathlith to the north and Naj-
ran and the village clusters to the south.

The secondary system for the city consists of a
set of by-pass roads described fully earlier - one
connecting the Abha - Khamis Mushayt road with

the Najran Road, the other a partial ring road to
the north and west connecting the new residential
areas and providing a by-pass between the road to
Bisha and those to Abha and Najran. This basic
network configuration should provide adequate
vehicular circulation around the activity centers
provided the environmental, parking and pedestrian
policies are enforced. Access to frontage proper-
ties and parking on or along these arterials
should be restricted or prohibited respectively.
In high volume areas, such as the activity centers
already discussed, certain vehicles such as motor-

.cycles, donkey carts, etc. should be prohibited.

Although various types of interchange are Possible
in differing situations, examples of certain types
are recommended in the Appendix, Planning Stand-

ards, Fig. A-2-9 (c) and A-2-9-(d).
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7-5-3 COLLECTORS

7-5-4 LOCAL AND ACCESS
ROADS

7-5-5 "BY-PASS ROUTE"

7-5-6 SAFETY
CONSIDERATIONS

The function of the collector roads is to provide

a link between the primary roads and the local
residential, industrial, business, agricultural and
commercial areas. As redevelopment takes place, an
increasing degree of restrictions should be placed
on frontage access and street parking where war-

ranted.

Secondary and minor collectors connect the residen-
tial areas with the secondary arterials and
ultimately with the activity centers. These roads
should facilitate the safe and free movement of
traffic within the districts they serve.

For these collector roads, junction spacings
should be at a minimum of 200 meters where pos-
sible. The junctions should be controlled by the
traffic signals or signs depending on traffic con-
ditions, and utilities should not be placed be-
neath the roadway but adjacent to right-of-way.

These roads will provide a link between smaller
access roads and the collector system. By design
these roads should attract only local traffic for
immediate access to residences, shops or offices
and should discourage "through" traffic. Appro-
priate restrictions should be set with regard to
access and street parking to meet particular needs.
Utility services should be located in casements

adjacent to the valley.

To relieve the expected high volumes of traffic
between the industrial and central activity cen-
ters, a special "by-pass route" configuration is
recommended. This configuration will accommodate
the anticipated heavy commercial traffic making
deliveries to distant urban centers, as well as
the high volume of private vehicles belonging to
those residing in the central area. Regulations
should be such as to encourage transient truck
traffic to use this "by-pass route." Considering
the volume of traffic that will be utilizing this
route, on-street parking should be prohibited.

To ensure the safe and efficient use of the pro-
posed road system, careful consideration must be
given to specific design parameters such as turn-
ing movements, visibility requirements and pedes-
trian movements for each roadway type. Restrict-
ing the number of junctions along major roads will
increase safety by decreasing possible vehicle
and pedestrian conflicts. Where junctions exist,
the use of traffic and pedestrian signals is an
effective method of traffic control and is strong-
1y recommended.

7-5-7 PEDESTRIAN MOVEMENT

7-6  CAR PARKING POLICY

7-6-1 GENERAL

7-6-2 PARKING DEMANDS

o R

The use of mandatory speed limits, strictly en-
forced by traffic police, is by far the most ef-
fective means of safety control.

Perhaps the most important factor in the planning
of a safe efficient and environmentally compatible
transportation system is the establishment of an
adequate training program for the maintenance and
operation of the existing or planned transporta-
tion system.

The use of pedestrian crossings, both signalized
and unsignatized, or grade separation crossings

are essential in the segregation of pedestrian and
vehicular activities. Restriction of vehicle pene-
tration within the central area, or "pedestriani-
zation" of main shopping streets, not only increa-
ses safety but improves the environment as well.

It would be quite impractical to recommend the
precise locations of pedestrian crossings that may
be needed in the future. The selection of such
locations should be based on up-to-date surveys of
pedestrian movements within the city and detailed
studies of short term developments which might
make alternative crossing points more attractive.
Pedestrian routes which cross primary roads must
be given careful attention, and the construction
of pedestrian bridges or subways must be given de-
tailed consideration.

Increased prosperity will increase vehicle owner-
ship quite substantially by 1995, resulting in in-
creased pressures to control the use of road space
and increased conflicts between moving and station-
ary vehicles. Concentration of commercial and
business activities in the city centers will, con-
sequently, be of major concern. Therefore, the
main car parking policy for Khamis Mushayt must
attempt to provide reasonable balance between the
capacities of the car parks and the road system
planned for the central area.

To accommodate the dominant types of trips made by
vehicle users, two categories of parking demands
exist, namely long and short term parking. Long
term parking is attributed to workers employed in
the City Center. These long term facilities can
be located on peripheral sites providing reason-
able access to the work center with walking dis-
tances less than 400 or 500 meters. Short tevm




parking attributed to shopping and business trips Specific parking data for Khamis Mushayt indicates
comprises the major portion of the parking space a high percentage of parking for shopping purposes
demands. This trend can be expected to continues (40.7%) and a continuous parking trend of less
indicating that priority should be given to accom- than two hours.

modating these demands conveniently within or

close to the central business district. General This implies the need to satisfy short term park-
locational policies, however, for both types of ? ing demand prevails.

facility demands must consider specific proposals

for access from the primary feeder road system and, The industrial and distribution center, as planned,
most importantly, the competing demands for land will generate nearly 15,000 private vehicles. The
in the central business area, which may highlight commercial, cultural and civic activity centers

the advantages of multi-story car parks. will attract from 20,000 to 24,000 vehicle trips

to the central district.

Additional general policies for parking planning, Provisions then should be made to meet these 1995
design and Tocation are as follows: . demands through a policy of progressive develop-
1. Off street parking should be encouraged where- ment from surface to multi-story car parks.
ever possible, especially at busy intersect-
1oNsE = oo, 7-6-3 VEHICULAR Another consideration in the establishment of a
2. Al gark1ng facilities, whether on-grade or PENETRATION good car parking policy is vehicular penetration
mul ti-story, ghouId have painted parking stall within the Commercial Center. A policy restricting
lines. See Fig. A-2-9 (f) for appropriate vehicular traffic to commercial vehicles delivering
dimensioning for such stalls. ’ goods and private vehicles associated with families
3. On-grade parking facilities ;hould utilize residing in the center would provide a safe en-
landscaped islands to subdivide large paved vironment for shopping and business activities.
areas.
4. Whenever large scale development of any kind Where commercial areas exist directly along major
is planned (such as a civic center, central roads such as the Abha-Khamis Mushayt road within [
suq, etc.) parking should be included as an the city, vehicular penetration and access should ‘
integral part. be established to reduce possible congestion. i
5. Public parking areas should be created at all Parking should be provided at the rear of such iR
main commercial centers. These should be off commercial areas, and community access should be = B
street facilities, planned in such a way as to 1imited and strictly controlled. Loading and 2 B
avoid congestion at street intersections. unloading should not occur directly from tne stre 4
6. Where possible and economically feasible, mult street, but at loading areas at the sides or back .
multi-level parking structures should be used. of commerical establishements. Such frontage ﬂé :
Appendix, Planning Standards, Fig. A-2-9 (e) control is especially important at major inter- ;
for examples of multi-level parking structures. sections where undesirable congestion would ;ﬁ
7. Although each parking facility, whether indep- otherwise certainly occur. s
endent or associated with a major development, !
should be individually examined and planned 3
according to the specific needs of each devel-
opment, the following guidelines may be used 7-7  ENVIRONMENTAL
for an initial determination of number of park- MANAGEMENT POLICY
ing spaces. i
A. Housing - 1 space per housshald
B. Office - 1 space per 30 m= floor 7-7-1 THE FACTORS AND Design of any transportation links or terminal :
Y 2y 2 IMPACT should be done concurrently with environmental
C. Commercial - 1-4 spaces per 40 m impact assessments to minimize adverse conse-
sales area (see the quences to surrounding areas. In addition to the
planning standards sec- usual factors taken into consideration such as b
) tion) right-of-way acquisition, type of construction, t
D. Industrial - 1 space per 5 employees and traffic volumes, it is necessary to evaluate
E. Hotel - 1 space per guest room the impact on air quality, noise levels and aes- :
F. Entertainment - 1 space per 10 seats thetics of the facility.
G. Hospital - 1 space per bed.
Since noise and air quality are the most critical
items in an environmental assessment, an effective
75 5




7-7-2 METHODS AND CONTROL

Environmental Policy and National Standards must
be established and enforced. As an example, the
United States Environmental Standards are shown.

After these standards are established, design
parameters such as number of lanes, median widths,
shoulder widths, maximum grades and roadway curva-
tures and design speed limits should be reviewed
and modified if necessary. Governmental and

administrative policies can be set as to the allow-
able automobile pollutant omissions to be accepted.
Land use of urban activity must be controlled in
the vicinity of any transportation facility.

As is the case with all of the cities of the
Southern Region, Khamis Mushayt is presently
fortunate to have a clear, clean and quiet en-
vironment. [t will be the responsibility of the
Administrators and Planners not to permit condi-
tions to deteriorate, but to improve them instead.

In heavily populated areas along the most heavily
traveled arteries, vegetative, earth or ma -made
barriers can be used aesthetically to control ob-
jectionable noises produced by traffic. Many ma-
terials and techniques are available for the con-
struction of these noise barriers and at a rela-
tively low cost. The right-of-way at intersec-
tions where congestion tends to build up should
be ample in size and access should be partially
or fully controlled to provide a separation be-
tween traffic flow and surrounding developments
which could result in reduction of noise and air
pollution.

Grade separated interchanges not only increases
capacity and safety, but reduces congestion, short-
ens travel time and efficiently transfers traffic
from one roadway to another. Locations of major
concern where grade separations may possibly be
considered are the intersection of the Abha-

Khamis Highway with the two "by-pass routes" and
the intersection of the Khamis-Najran Highway

with the "partial ring road" by-pass route. It

is estimated that by 1995 traffic volumes will be

such that grade separations may be warranted at = -

these locations.

festhetics should always be kept in mind when
choosing the final design of grade separations,
roadway intersections or traffic control devices
in general. Landscaping and provisions of wide
open right-of-ways contribute greatly to safe and
comfortable transportation.

Table 7-7-1
1977 UNITED STATES
FEDERAL EXHAUST EMISSION STANDARDS & CONTROL LEVELS

: Emissions

Type of Vehicle (Expressed in Grams per Kilometer)
HC NO,

Light-duty gasoline
Passenger Car 0.94 9.4 125
Light-duty diesel
Passenger Car 0.94 9.4 (25
Light-duty gasoline
Truck 525 125 1.9
Light-duty diesel
Truck 152 12.5 1.9

7-8
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7-7-3 POLICY SUMMARY

PHASING AND COST
OF RECOMMENDED
IMPROVEMENTS--
INVESTMENT NEEDS
FOR 5, 10 AND 20
YEARS

CHAPTER 7 NOTES:

Therefore, the environmental management policy
must extend to the design of various interacting
facilities other than just the road types and
their junctions. Careful consideration must also
go into the location and design of car parking
areas, pedestrian routes, general traffic control
devices and most importantly an attractive public
transportation system with adequate terminal and
transfer facilities.

Recommended construction of the road network must
be related to the growth estimates prepared for
the village cluster. In order to ensure adequate
widths of right-of-ways for the future transporta-
tion corridors, it is recommended that right-of-
ways be established and purchased as soon as pos-
sible. The early purchase of right-of-ways will
minimize costs and also will establish minimum
building setbacks for future developments.

It is estimated that approximately 6 km of six-
lane, 14 km of four-lane roadway, and 14 km of
two-lane roadway have to be built by the year 1995
to establish a basic road network. The total con-
struction cost of the proposed improvements is es-
timated to be S.R. 39 million. Since the bulk
of this construction should be completed in the
first 10 years, it is recommended that 33% or

131 million S.R. be expended in the first 5 years,
another 33% in the next 5 years, and the remaining
33% in the final 20 years of the planning period.

A1l costs cited are estimated in order of magni-
tude costs based on hypothetical road alignments
and an average cost per kilometer based on 1977
costs, excluding cost of right-of-way.

1. Ritter and Paquette, Highway Engineering,
pp. 93 - 96.
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8-1  ELECTRICITY

8-1-1 EXISTING AND
PLANNED SERVICES

8-1-2 ESTIMATED DEMAND
BY DISTRICT

8-1-3 PROPOSED SERVICES

The power station is to the northeast of Khamis
Mushayt, and has generating capacity of 3,600 kw.
Plans are underway to connect the city's power
system with that of Abha and eventually with a
sub-regional network linking all of the Asir Pro-
fince, which will be part of a nation-wide energy
supply network. There is also a two-phased plan
to extend the electricity supply by creating addi-
tional lines within the northern part of the pro-
posed ring road in the city center, along the Abha
Road west of the Wadi Atwood, and in a north-south
direction to the east and west of Wadi Bishah, en-
compassing the new residential areas across the
river.

Required potential domestic power is assumed to be
about 0.3 kw per person by 1995. This is signifi-
cantly higher than current demand or supply, but
can be justified by large expected increases in
domestic use as electric appliances become more
widely used, as *is certain to happen in the next
20 years. This means that generating capacity
must be increased by well over 6 times the current
planned total. In addition, non-domestic uses
(including industry, commerce, hospitals, schools
and other similar uses) are tentatively estimated
to consume an amount of power equal to an addition
al 0.2 kw per person. The total rate of 0.5 kw
per person means that 1995 generating capacity for
the city of Khamis Mushayt must exceed 43,000 kw.
Th? }995 demand by district is shown in Table
8-1-1.

The existing and planned extension of the supply

network can be seen from Fig. 8-1-1. It is pro-
posed that additional lines be built in the new
areas. Because of the growing need for power over
time, an expansion of the station north of the
city in a 4 ha area is being considered. However,
given the development projected in the next twen-
ty years, the present site may present a problem
due to its proximity to the urbanized areas. Con-
sequently, a new site should be sought that con-
nects to the existing supply network.

Table 8-1-1
PROJECTED DEMAND (FOR UTILITIES)

A. Domestic Demand by Districts

Electri- Gas Fuel
0.5 kg/day/ 2.31/day/
person person

Neighbor- Popula-
hood tion city
No. 19595 0.3 kw/

persaon

Water Refuse
150 litres/ 0.5 kg/
day/person day/

person

3,600
3.900

1,080
1,170

e
e
N -

4,000
3,500
2,700 810

1,200 \ Communi ty
1,050 : i
58 kl1/day

—_— et
(RS NS NN
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3,700
2,900

3,000 900
3,100 930
3,100 930
2,500 750
3,550 1,065

1,110
1,170
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ny —

[STSTSESESE
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Communi ty
I|2|| -
2,500 750 72 k1/day
2,500 750
2,700 810
2,900 870
2,800 840
2,500 750
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2,900 870
2,950 885
4,900 1,470
2,900 870
3,750 15125

3,900
4,350 1,350
3,500 1,050
2,700 810
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74 k1/day

ey
oS Wy~

1,170
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540 1.8
585 1Bl

600 2.0
525 .75
405 t A8

555 .85
585 .95

450 5
465 55
465 455
375 25
533 .8

375 425
375 .25
405 .35
435 .45
420 4

375 .25

435 .45
443 B
737 .45
435 .45
563 9

585 .95
653 2
525 ST
405 35

Total 88,300 26,535

ton/day

B. Non-Domestic Demand

13,247 44 .25
m3/day ton/day

(Hospitals, Schools, Stadium, Power Station, Utility Facilities, Industrial

Area, Commercial and Business, Public Facilities)
17,000 25.5 130

3,250 T

City 43,535 69.75 334
Grand Total
(0.5 kw/ (0.8 kg/ (3.8 1/
person) day/ day/
person) person)

16,497 69.75
(187 1/ (0.8 kg/
day/ day/
person)  person)
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8-2  WATER

8-2-1 EXISTING AND
PLANNED WATER

8-2-2 ESTIMATED DEMAND BY
DISTRICT

8-2-3 PROPOSED SERVICES

Khamis Mushayt has no piped municipal water sys-
tem, nor are there definite plans to provide one.
Water generally comes from wells which are
scattered along the two wadis, although some are
concentrated in two parts of the city center. The
total capacity is approximately 1,000 to 1,700
tons per day [1].

The potential water resources for the city are
quite high. Although its rainfall is Tower than
neighboring Abha, its total catchment area is
around 500,000 ha, compared to 5,700 ha for Abha.

With proper management, there should be more than
enough water to supply both domestic and non-do-
mestic uses. Because of the Tow potential avail-
ability of water in the Abha catchment area, it is
proposed that the deficit be made up with sup-
plies from Khamis Mushayt, and that the two sys-
tems will be linked.

The distribution of daily water consumption was
estimated on the basis of the UTREC 5% Survey [2].
The demand for domestic water use is projected to
be 150 1itres per day per person in 1995, or
13,247 m3 per day for a population of 88,300 (see
Table 8-1-1). Although the estimated demand is
relatively low, it would be desirable to keep it
this way through price control or recycling, given
the scarcity of water in the country and region as
a whole.

Non-domestic demand for water {exc1usi§e of agri-

culture), is anticipated to be 3,250 m* of the
total 1995 estimate of 16,497 m3 per day.

New water reservoirs are proposed on the peaks

of the hills dotting the city along the boundary
described in the 1995 Master Plan. A distrib-
tor main from the reservoir directly west of
Khamis Mushayt will supply the center city.

The other reservoirs will generally feed the dis-
tributors in their immediate or adjacent areas.
Water comes to the three reservoirs on the west,
south, and southwest of the city, connecting to
the two additional reservoirs through pumping
mains. A comprehensive piping supply system should

be planned and implemented as soon as possible,
since it is essential to a modern urban center.

Unlike drinking water, water for industrial and
agricultural use need not be purified. Water for
industrial use should therefore have another sup-
ply system including facilities for recycling
waste water as is common elsewhere.

Agricultural jrrigation supplied independently by
Farmers' wells can be considered a third water
supply system.

The present availability of water in Khamis Mush-
ayt is 22 million m3 per year. The approximate
1995 projected yearly domestic deaand for the city
is 6 million m3, with 6 million m® of Abha's 7
million m3 domestic demand being met by water com-
ing from the catchment areas around Khamis. The
combined projected demand of 13 million ms for the
two cities does not take into account industrial
or agricultural use. Consequently, it is antici-
pated ghat the present available volume of 22 mil-
lion m3 per year will not be sufficient in the fu-
ture [3]. MWater harvesting methods will have to
be used to meet these demands. Either aboveground
or underground damming of the wadi streams in the
Khamis Mushayt catchment area will have to be un-
dertaken.
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8-3  SEWERAGE

8-3-1 EXISTING AND
PLANNED SERVICES

8-3-2 PROPOSED SERVICES

8-4  STORMWATER DRAINAGE

8-4-1 EXISTING AND
PLANNED SERVICES

8-4-2 PROPOSED SERVICES

Sewage disposal in Khamis Mushayt is currently
disorganized and generally unsatisfactory. Tradi-
tionally, people have reljed on the capacity of
the earty for disposal and purification. When
population concentrations become large, however,
the capacity of the earth is quickly depleted.
Currently when cesspools are unable to process the
amount of sewage which is disposed in them, one
municipal truck and two private trucks with a to-
tal daily capacity of 45 tons are used to clean
them. This sewage is carried to a disposal site
and dumped without treatment. A newly planned
disposal project will aid greatly in solving this
problem; however, becuase of the limited service
area, it is expected that almost immediate expan-
sion will be required [4]. In general, the sooner
the implementation of the planned sewerage system,
the cheaper and less difficult it will be to in-
stall.

The volume of sewage estimated is a little lower
than the water supply. The proposed sewerage net-
work serves only the central part of the city in-
side the small ring road bound by the two wadis.
Consequently, an extension of the network is pro-
posed in the Master Plan.

There is presently no planned drainage system.

Since thmis Mushayt is in an area with fairly
heavy rainfall, serious consideration should be
given to a comprehensive drainage system, both to

prevent flooding of streets and as a water conser- 5

vation measure. Establishing a stormwater drain-
age system would be quite easy, since excess water
could be drained off into the wadis surrounding
the city. The system should be constructed along
any of the asphalted roads, running into tributary
wadis and finally into the two main wadis. The
details of such a system while not complicated

are nonetheless beyond the scope of this report
and require detailed engineering study.

8-5 SOLID REFUSE COL-
LECTION AND DISPOSAL

8-5-1 EXISTING AND
PLANNED SERVICES

8-5-2 PROPOSED SERVICES

The municipality of Khamis Mushayt is responsible
for the collection and disposal of solid refuse;
however, the results are unsatisfactory. The city
has 13 collecting stations, and 7 trucks, only 4
of which are automatic. The trucks collect gar-
bage from the stations and carry it to be dumped
on the open ground in an area near the sewage dis-
posal site. The city also has approximately 500
dustbins on the street, and 100 handcarts to col-
lect their contents, but throwing garbage in a
convenient place outside one's house is still a
common practice [5].

Statistically it is known that the amount of solid
refuse in an area rises in proportion to income;
the higher the income, the greater the refuse.
Given the development anticipated in Saudi Arabia,
it is estimated that the amount of solid refuse in
20 years time will be equivalent to that of cities
in the developed countries.

The volume of solid refuse is expected to amount
to a total of 800 g per day per person by 1995,
which equals 69.75 tons per day for the city as a
whole. Of this, 500 g per day per person (5/8 of
the total volume) is expected to be domestic re-
fuse with the total amounting to 44 .25 tons per day
and the balance of 25.5 tons per day coming from
industrial and other land uses. The breakdown of
solid refuse volume into neighborhoods is given in
Table 8-2-1

Given the anticipated volume of refuse expected
by 1995, collection and disposal are serious prob-
Tems which must be given immediate attention. The
problem of collection could be met in two ways--
either with a two-ton collection truck assigned to
each neighborhood every day or with a four-ton
truck per neighborhood collecting every other day.
The authorities concerned will have to do a more
detailed and continuous study of the collection
system.

Considering the large amount of refuse of 68 tons
per day which will be collected, Khamis Mushayt
will definitely need an incinerator by 1995. The
recormended site of the incinerator is near the
proposed sewage treatment plant, where garbage is

presently dumped. This is close to the major road
to Bishah, where other public utility facilities
will also be concentrated.
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8-5-3 DISPOSAL LAND AND It has been reliable estimated that in order to
PROTECTIVE MEASURES provide adequate land for incinerators and dump-
AGAINST CONTAMINA- ing, as well as all ancillary facilities, about
TION 2 or 3 ha will be required. It should be stressed

that the equipment used here should be of the
most modern design which strictly 1imits the nox-
ious emmissions sometimes associated with such
operations. Nonetheless, a protective buffer
area of artificial lanscaped hills or earth
should be constructed around this facility to
provide visual relief.

CHAPTER 8  NOTES: . Kenzo Tange & URTEC, Southern Region Project
Study, Khamis Mushayt, Alternative Strategies,
p. 104. A1l numerical references to existing
conditions in this section came from Alterna-
tive Strategies.

Khamis Mushayt, Initial Appraisal of Existing
Conditions, p. 52.
Figures derived from Khamis Mushayt, Alterna-
tive Strategies, p. 106, and Abha, Alternative
Strategies, p. 101. Projections are based on
an estimated 150 litres per day per person con-
sumption.
. Khamis Mushayt, Alternative Strategies, p. 106.
. Khamis Mushayt, Alternative Strategies, p. 106,
and Existing Conditions, p. 119.
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9-1 EXISTING AND PROJECTED

LAND USE

9-1-1 EXISTING CONDITIONS Existing land use was already discussed in sub-

section 2-4-1. Within the old T.P.0. master plan
road network (e.g. the outer ring road), the land
area of Khamis Mushayt is about 800 ha, over half
of which is developed.

Khamis Mushayt is growing but still sparsely built
up. With the exception of the zinc housing settle-
ment east of Wadi Bishah, the rest of the develop-
ed area is concentrated between the two wadis.

Most of the city's built up land is residential,
accounting for 151.3 ha, or 20% of the city's
area. The densest sections fall to the north be-
tween the two wadis.

Following residential build up, other land use is
almost equally divided between the social mainten-
ance,commercial, and administrative sectors:

Table 9-1-1
EXISTING BUILT-UP LAND

Sector Land Area (ha) Percentage of Total (800 ha)
Residential 151.3 20.0
Social Maintenance 12.1 15
Administrative il 28] =5
Commercial 11.9 Jie5
Manufacturing 7.4 0.9

This distribution might seem somewhat peculiar
since Khamis Mushayt is known as the commercial
center of the Southern Region, unless one adds that
most of the land in the administrative sector
(10.8 ha) is occupied by two hospitals with only
1.3 ha. devoted to government facilities. Further-
more the above figure for the commercial sector
does not include the 3ha. occupied by the Sug,
which added to built-up land devoted to manufac-
turing amounts to 22.1 ha or 2.7% of the total.
Aside from the built up areas, cultivated land
along the two wadis accounts for 73.9 ha and the

wadi beds within the outer ring road (excluding . -

Wadi Atwood) for 22 ha, leaving 383 ha of vacant ®
land within the planned outer ring road. Therefore,
in almost every direction outside the central part
of the city between the two wadis, there is still

a large amount of open space which, due to favor-
able topographic conditions can be developed [1].
Presently plans approved by the Ministry exist to
develop the areas to the northwest of Wadi Atwood
south of the industrial area, in the northeast cor-
ner of the city along Wadi Bishah, and to the
south of the zinc hut settlement in the southwest
of the city.

9-1-2 PROJECTED LAND USE
AREA REQUIREMENTS

The additional land area requirements over the
next twenty years can be seen from Table 9-1-2

and 10-2-1. The industrial sector will exper-
ience a greater percentage increase than any

other sector in the period between 1975 and

1995. The industrial sector is followed by rec-
reation and open space conservation and residen-
tial sectors which will also require large amou-
nts of new land. These major increases reflect
certain priorities in the projected plan; to in-
dustrialize the city, to increase the well being
of the people and to provide them with greater
amenities as well as to keep the commercial sector
growing. The land area increases needed by sector
between 1975-1995 are arranged hierarchically be-
Tow.

Table 9-1-2

APPROXIMATE SECTORAL LAND USE INCREASE

Projected ha Increase

Sector

Approximate Percentage Increase

From 1975-1995 From 1975 Existing Conditions

Industry 112.6 2000
Recreation/Canservation 183.4 700
Residential 794.7 500
Public/Institutional T 300

Commercial 05 200

Roads 235.1 200
9-2  SUMMARY OF LAND USE The 1995 Land Use Policies were developed from a

POLICIES

set of alternatives [2]. The alternative picked
was chosen over others because it seemed that it
had the greatest potential to adapt to changing
economic conditions.

In terms of land use policies, the plan develops
the city without totally reorganizing or disrupting
the existing structure. The high and medium density
between the wadis in the developed northern core
of the city is maintained with some modification.
Some industries are relocated to the new industrial
park in the northwest part of the city, while the
portion of the Abha Road between the wadis is
redeveloped as a commercial center bisected by a
new community shopping center along a north-south
arterial. These areas also continue as the high
and medium density sections of the city, buffered
from the new "surburban communities, by existing
open space within the boundaries of the wadis,

some of which will be turned into parks and play-
fields, and some of which will remain as agricul-
tural land.




While maintaining the integrity of the existing
central core, the plan takes advantage of Khamis
Mushayt's natural features to create a balance
between agricultural and industrial development in
the areas around the city. Hew residential neigh-
borhoods are developed along both wadis around the
semi-ring road. In many cases these neighbor-
hoods Tink up with existing traditional agricul-
tural settlements, thereby reinforcing rather than
destroying the traditional evolutionary develop-
ment of the city. These new low density communi-
ties will be buffered by land which is either used
for agricultural cultivation or kept open. Addi-
tional residential neighborhoods will be developed
in these areas to accommodate a projected growth
in population. The residential development plans
proposed and approved by the Deputy Ministry for
Town Planning Affairs are considered as extensions
of the existing conditions and incorporated in the
Preliminary Master Plan.

As explained in previous sections, various neigh-
borhoods and communities will be provided with
facilities that are designed to enhance the well-
being of their residents and maintain the integ-
rity of the particular unit. To meet this end,
regional and city service facilities along the ma-
jor east-west arterial will extend across to Com-
munity 3 to the east of Wadi Bishah.

Land use policy also seeks to concentrate city-
wide facilities in different parts of Khamis Mu-
shayt. With the exception of the civic center,
which is naturally located in the downtown area,
other facilities are often placed on the outskirts
of the city, to avoid congestion, to maintain the
environment, and to see that the residential fla-
vor of the city is not destroyed or even over-
whelmed. The northeast corner in the open space
along Wadi Bishah is reserved for higher

and technical educational facilities (e.g. the
college, technical schools, and teacher training
schools). Industrial facilities to the northwest
of the city and the public utility plants (sewage
road. Industrial facilities to the northwest of
the city and the public utility plants (sewage
treatment, power, incinerator) to the north of the
city will all be connected along a newly proposed
arterial. Even the cemetery at the eastern edge
of the city is designed to be within an open park
area.
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FIGURE 9-2-1(a) elementary school and playground for boys EB

1995 PROPOSED elementary school and playground for girls EG

MASTER PLAN intermediate school and playfield-level 1 for boys 1B
intermediate school and playfield-level 1 for girls 1G

scale 1:20,000 secondary school and playfield-level 2 for boys SB
secondary school and playfield-level 2 for girls SG
teachers' school for boys TB
teachers' school for girls TG
technical schoo? for boys VB
technical school for girls VG
colleges U
special college SU
neighborhood park .7 NP i
community park or small city park cP
city park p
mosque SM
jami'a mosque IM .
edi mosque M g
neighborhood center NC e
community center cc £
civic center C 4
pharmacy PH ‘
sub-community diagnosis and treatment center DT g
community/general hospital H
special hospitals and nursing home SH 5 g
neighborhood shopping center NS
community shopping center cs i
sub-regional shopping center S :
fire station FS
post offices PO @
police station PS
government offices G %

NOTES :

*] Existing facilities.

%7 Facilities proposed and approves by the Military of
Municipal and Rural Affairs as of April 1978.

*3 Facilities newly proposed by the Master Plan in
addition to these identified in *1 and *2.

Facilities are distributed according to the community

structure established in accordance with Planning Standards.

Facilities for neighborhoods, sub-communities, communities,
and the city have been shown, but these for residential
unit groups have been included as part of the general
service requirements of the residential neighborhoods,
hence are not shown in this plan. For further details
conccerning the service population, function, area, and
other requirements for various facilities, see Appendix,
Planning Standards.

old town redevelopment
government and civic center
commercial center

college

sports stadium

power plant expansion
sewage treatment plant
industrial park

*1 |:|
*20
*3@
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permittd uses [

uses requiring
spectal permit

prohibited D

cultivated land

farm and home gccupation quarters
storage shade

animal barns, stables and pounds

family dwellings - detached
family dwellings - attached
family dwellings - grouped
apartement houseés

hotels

rogming and boarding houses
nursing hores

caretakers and watchmenquarters

business and professional offices
merchandise stores

business and service establishments
banks and others

banks and money echangers

other financial offices

retail and service shops

food markets

restaurants,cafes. and others
gas shops

petroleum stations

small workshop

contractor shaps and yards
warenousing and storage services
construction materials yards
hardware and equipment services
freight and shipping services
machinery sales, rental and services
automotive repairs

NOTES TO SUMMARY OF PERMITTED USES

NOTES:

garbage dump yards

electricity power plant yards
water supply yards

sewege treatment plant yards
manufacturing of finished products |
bottling and canning plants

printing houses

food products factory
confectionary products
ice manufacturing

rolling mills

brick oven yard
agricul tural processing plants

fat and fertilizer manufacturing

slaughterhouse and stack yards

governmental offices

police and fire stations

post, telephone and telegraph cffi
mosque E
other religious offices e
civic and community center l:__ SRS
general hospital B |
special hospitals and nursing homes

diagnosis and treatment center :
first aid and ambulance

nursery and kindergartens

elementary schools

intermediate schools

secondary schools

teacher's tranning schools [
other special schools

colleges and universities ':
other educational institutions
religious schools and institutions |~ |
museuns

libraries

prisans

park and recreational areas
athletic fields

club houses

playfields and playarounds
playlots and totlots

bus and taxicab service yards
bus and taxicab garages
public parking or garages
private parking or garages
of f-street parking

cemetery

e

The Summary of Permitted Uses indicates the detailed land uses which are
permitted as a matter of right, permitted after obtaining special permits,
or prohibited for each zoning classification and special district.

For example, business and professional offices are permitted as a matter
of right in zone B, permitted after review and obtaining special permit
for zone P, and prohibited in others,

For a detailed discussion of zoning classification and requirements, see
Southern Region, Final Physical Plan, Sec 13-3, Legislation and Require-
ments.

|
i

_Certain open space uses perm

i

itted with special

permits =
Military of Defence

diction of the

Land exclusively under the juris

~Special permit required for all future developments
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NOTES:

1

For a detailed discussion of zoming classification and
requirements, see Southern Region, Final Physical Plan,
Sec. 13-3, Legislation and Regulations.

Principal land use is the predominant land use activity
associated with each zoning classification. See
Summary of Permitted used for classes of detialed land
uses permitted for each zoning classification.

Non-ggricu]tura‘l conservation includes recreation,
scenic, and, in Jizan, coastal conservation area.

Restricted development area is land unsuitable for de-
velopment due to unfavorable topographic or geologi cal
conditions, land reserved for traffic and industrial

buffer areas or land specially reserved for future use.

Zoning
Classification

R
R2

P

Special District
Classification

S1
S2
S3
Sa

Principal Land Use

Agricultural

Low dénsi ty residential

Medium density residential
High density residential
Business and cmnerr:'-ia1
Industrial and warehousing
Government and civic
Institutional

Principal Land Use
Recreational
Non-agricultural conservation
Military

Restricted Development
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9-3' DEVELOPMENT PLAN

9-3-1 DEVELOPMENT
STRATEGY

The Development Plan reguires three phases of im-
plementation over a twenty year period: Phase iy
1975-80; Phase II, 1980-85; and Phase III,
1985-95. Certain areas will be designated for
immediate attention; however, community, sub-com-
munity, and neighborhood facilities will be phased
to population growth. The hinge pin of each hier-
archical unit is the schoel around which other o
facilities will in turn be built. In other words, 5
when the population reaches a certain point, an

existing neighborhood may be sub-divided or a new
neighborhood created and an appropriate school

built. It is only when a school has been con-

structed that other facilities such as a small or

Jami'a mosque and a local pharmacy or diagnostic

clinic would be phased in. This is not to suggest
however, that neighborhoods will emerge haphazard-

1y as a function of population. The plan desig-

nates growth areas and the location of new neigh-
borhoods specifically to avert disorganized growth

and urban sprawl. The Ministry has already pro-

posed to this end. The plan should be implemented
during Phase I and II (1975-85) in these approved

areas, with additional areas yet unauthorized, de-
veloped in Phase 111 (1985-95) .

In general, there should be a concerted effort to
meet the deadline for each phase of the plan, in
sofar as that is possible.

Broadly speaking, the overall development during
the three phases should be as follows. During the
first phase, there should be an initial stocktak-
ing of what needs to be done indicating where em-
phasis should be placed over time. Certain areas
;hQuld also be designated for immediate pction

T3]. Although Phase I is rapidly coming to a close.
priority items should include a) attacking some of
the problems in the dense downtown section of the
city specified in the Immediate Action Studies [4].
(This will be explored further in Sections 9-4 and
9-5 below). b) Identifying future land requirements
on the basis of the projected 1995 map, making
plans for acguisition, and carrying them out when
possible. c) Working on infrastructure development
(e.g. sewer and water lines) in the densest parts
of the city to avoid more serious disruption
later, and d) Conserving the areas along the two
wadis to check urban sprawl.

During the next five years in Phase II (1980-85) ,
the strategy to be followed is one of establishing
an overall framework for broad issue areas such as
housing, transportation, etc., constructing what

is necessary at this stage - especially new resi-
dential housing to avert burgeoning congestion,
and giving additional attention to other action
areas. The Third Phase of the plan (1985-95)
should use the next ten years to implement this
framework, making adjustments to any new or pre-
viously unforeseen factors that might be neces-

sary by this time.
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9-3-2 PHASE I 1975-1980 In Phase 1, between 1975 and 1980, the areas ap-
proved by the T. P. 0. will be developed with va-
rious community, sub-community, and neighborhood
boundaries being established. Some of the new
neighborhoods will be linked with existing agri-
cultural settlements along Wadi Bishah and to the
northwest along Wadi Atwood.

With minor exceptions, most of the 1975 densities
will be maintained during this phase of the plan.
Beside the old city core, where high and medium
density is the norm, the rest of the city will be
sparsely settled with no significant increases in
density anticipated. Only about 3,500 of the
projected houses needed in the next twenty years
will have to be built from 1975-80.

Three sub-community centers should be phased in
during this period, and the smaller community
centers should also be built as well as the tea-
chers' colleges and the sewerage plant. The in-
crease in power lines and minor roads should fol-
Jow the overall pattern of community development
at each stage, but the small ring road should be
built at this time.

Whatever zoning or acquisition is necessary for
the city and community parks, should be done dur-
ing this phase, with additional facilities provi-
ded as is feasible.
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9-3-3  PHASE II 1980-1985 There are really no major new areas planned for
development in this phase. Generally, high and
low density sections from Phase I will be main-
tained. The major shift belongs to Community 3,
which will change from a low to a medium density
community. Over 4,500 new houses will be needed
during this phase.

Care should be taken that overall facilities - in-
cluding schools - are adequate for both Community
1, where the population almost doubles and Commu-
nity 2, where it increases by 50% in this five
year period. A new community center in the south=
west part of the city will be constructed at this
time as well as the technical schools for girls
and boys.

Significant infrastructure development will occur
during this phase with the building of several
new roads. By the end of this phase construction
of all major arterials should be substantially
completed along with associated utilities.
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9-3-4

PHASE III

1985-95

Phase III will be the final phase of the proposed
twenty year plan. Between 1985 and 1995, some
sub-communities which had not yet been sub-divided
will have grown to the point of becoming indepen-
dant neighborhoods.

Between 1985-95, the densities of neighborhoods
will have matured in the following fashion. The
old settled area of Communty 3 between the 2

wadis will show an increase in density, but will
remain a medium and high density area as is has
been. Neighborhood 3.1.3 continues to be a medium
density area, while the new communities built in
1980 and 1990, north of the city, east of Wadi
Bishah and northwest of Wadi Atwood, remain low
density sections of the city.

With these expected changes in density, schools
and other facilities should be phased in appropri-
atelv and increased when necessary. The college
will be built at this time. Of the more than
19,000 new houses which will have to be built in
the twenty year development cycle, 11,404 will be
needed between 1985 and 1995.

The construction of new roads during this period
includes minor arterials east and west of the two
wadis, an extension of the central minor arterials
north of Wadi Bishah, an east-west minor aretrial
going from the Stadium to the industrial area, and
2n additional bridge across the Wadi Atwood to the
new residential areas.

* Implementation in residential area is mainly
mmsm major road completed by 1985 specified according to the population ratio
: : sy to 1995 populatio 11lows:

mmmm major road implementation in Phase III population as follows
utilities and roads implementation

%L%i population ratio* in 1385 ;;ESECQED SR facilities implementation
: population ratio in 1935 3 OF POPULATION demolition and renewal

] 0-05 a
Bl os-1.0
B - 1.0

(population ratio in 1985)

m specified development initiated in Phase III . 0.5
[ﬂﬂﬂﬂ specified development continued from Phase 11
[D]Iﬂ specified development completed in Phase 11
71 plaming area boundary
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9-4 CITY CENTER The redevelopment of the city center is a critical 9-5 PROPOSED ACTION The report suggests throughout that certain prob-
part of the Master Plan. An effort should be made AREAS lems receive priority in the process of developing
to relieve congestion, to integrate city-wide fa- Khamis Mushayt. These are:

cilities, to make the commercial sector accessible
to surrounding residential areas, and to provide
adequate housing for a growing population. !

14 Zon;gg and immediate land acquisition (6-1, 6-3,
10-1).
. The adoption of legislation to put the Master
Plan into effect.
The deflection of traffic from the city center is 3. %nfrastrgcture ?eve1cpment in the city center !
9-2, 9-3, 10-4). |

a major problem which will be alleviated greatly :
by the construction of the two major bypass art- 4. The collection and disposal of solid refuse !

eries and the development of distribution centers (9-5), !
for loading and unloading of trucks at the major 5. Relieving congestion in the downtown area !
arterials leading out of town. (10-4). {
6. Ihe es?ablishment of a distribution center i
5-4-3 I
: - 3 7. The conservation of open areas (6-1, 6-3) |
A second service problem is how to reorganize the 7 i ) e |
government and municipal offices in the city cen- i I;Et;mp}gTﬁ?tat1°” of a stormwater drainage I
Eer (e.g;» minicipalicy bU1]d1n$Si e Uttt 9. The establishment of a new site for the power
ransportation terminal, the Emir's office, The aonk (0 ’
Civic Center, Library, Museum, Central Post Office, 10 ?idugz T (024, 4-4)
Mosque, Fire and Police Stations) into a coherent " Govern;ent subgidiesnfor fu%ur; i .
unit. Here it is suggested that all new govern- : (3-2) g needs

ment offices be located along the Najran Road,

creating a new cluster of functions.
Some of these items have already been discussed a-

A third problem is how to make the city's com- bove and others demand a few additional comments.
mercial activities more widely accessible. It is

felt that this can be handled by moving the com- Zoning and immediate land acquisition are perhaps
mercial facilities directed to community versus the most pressing issues, as they radically affect
city and regional affairs to a new location on a the future development of the city. Where specific
north—south minor arterial bisecting the city but land is actually needed for the creation of new
slightly removed from the densest downtown area. neighborhoods (such as in Phase III), it should be
If necessary, incentives and zoning should be acquired soon to avoid future complications that
used to insure these partial transfers. Zoning might hinder the implementation of the Plan later.
should also be applied, if it becomes difficult Also, early purchase is recommended because land
to get manufacturing and industrial enterprizes prices tend to rise once it is know that the go-
along the Abha within the wadis to relocate to the vernment is planning a comprehensive development

scheme and that it will be the purchaser. Conse-

industrial park to the northwest of the city.
quently, the timing of acquisition could radical-

A final major problem which needs to be attacked 1y affect the overall costs of developing Khamis
is hoy to house the_rap1d1y growing population in Mushayt. Therefore, decisions on location and
the city center. This must be undertaken by private : possible acquisition needed for public facilities
y initiative, but could be aided with government cuch as the distribution center, parks, new
subsidies or loans. bridges, and the Suq should be made as soon as
e possible. Zoning is critically important as well.
£ Zoning is an indirect means of counteracting urban

sprawl and insisting on planned versus spontaneous
growth. It would thus force certain industrial and
commercial facilities to relocate away from the
city center. Zoning is also necessary to control
development in the areas outside of the city cen-
ter such as the wadi beds, to keep land open for
future parks, and to ensure that every hierarchical
unit within the city has adequate space for recrea-
tion and facilities such as playgrounds.
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CHAPTER 9:

NOTES

Infrastructure development (e.g., sewage and water
systems) in the city center and the implementation
of a stormwater drainage system area both being
handled by a separate consustant. They should, how-
ever, be implemented as soon as possible. In par-
ticular, the installation of a sewage and water
system in the city center is a pressing need. Both
are vital to a modern city and with the expected
growth in population, the lack of either could
create serious hygenic problems in the future as
well as unnecessary disruption if the government
waits too long to take action. For the same reasons
there must be an immediate overhaul of the existing
system to collect and dispose of solid refuse.

There are many problems that must be attacked in
the city center to insure its proper development.
The relief of congestion is one. However, govern=
ment loans or subsidies for housing are important
here as elsewhere to insure that the architecture
of new structures as well as the redevelopment of
existing ones is suitable to the kind of environ-
ment desired in a modern city.

1. Kenzo Tange and URTEC, Southern Region Study,
Alternative Strategies, Khamis Mushayt, Section
5-1.

Alternative Strategies, Sections 10 and 11.

See Khamis Mushayt, Immediate Action Studies,
especially Section 1-2.

. Khamis Mushayt, Immediate Action, Sections
1-252, 2-1, 2=2,;02-3-11

. See Table 3-1-1.

. See Section 3-2.

oy e w M







10. administration and management




TOWN PLANNING
LEGISLATION AND
ADMINISTRATION

10-1-1 EXISTING LEGISLAT-
ION AND ADMINISTRA-

The main responsibility for urban and regional
planning lies with the Deputy Ministry for Town
Planning Affairs. The office for the Southern
Region is the Department of Town Planning in Abha,
which coordinates regional planning activities.
However, the responsibility of the Abha office is
somewhat attenuated and it cannot plan new facili-
ties without the approval of the Deputy Ministry

a zoning map for each city. The question as to
how and in what way this will work will be discus-
sed in Section 10-3.

Finally, the Deputy Ministry for Town Planning
should have an annual budget, with only very gen-
eral guidelines given as to the allocation of
funds and the specifics left to the municipal of-
fice in question. Presently, there must be an
item by item approval from Riyadh to the point
where if a new fence is built in Khamis Mushayt,
it cannot be done without first getting an O.K.
from the Deputy Ministry. Clearly the Deputy
Ministry must still continue to have some control

in Riyadh. It is believed that the responsibili- over the trade-off of funds from sector to sector.
ties and decision makings of the department of

town planning in Abha should be increased, that

is to enable the department to avoid delays and

to meet the local needs and requirements of the 10-2  DEVELOPMENT AND

Southern Region. éE;hEMENTATION PRO-

10-2-1 PRIORITIES AND Development priorities can be indicated by the
PHASING phasing of investment and the share of public in-
vestment in the total investment requirements.

10-1-2 PROPOSED MANAGEMENT 1In order to deal with management problems, three The following general rule is assumed in preparing

FRAMEWORK alternatives were suggested in the Alternatives a public investment schedule: that the standards
Strategy Report. Number 2 was chosen because it of facilities in all sectors will be raised by
seemed more realistic and offered greater promise 1985. Furthermore, public investment will by that
of realization than the other two. It‘pFODO§e§ to time be attempting to achieve two objectives sim-

"Establish uniform codes of regulations 1imi ted ultaneously: raising the standards of existing
in scope to general statements of objectives facilities and providing additional facilities to
to provision of planning and development pro- an increased population. Therefore, public inves-

cedures. Establish a network of planning of- tment seeks to give a growing population adequate
fices in each region and province, equipped facilities, while replacing old stock.

with broad powers to interpret, elaborate, and g

administer the nationally formulated regula- The extent of public investmeqt within the total

tions. These regional planning offices would required capital investments is assumed as follows:

be branch offices of the central planning auth-

ority." [2 1. Housin

iy a. Sitg Development 100%

To elaborate, it is suggested first that the Master b. Housing Comstruction 30%
Plan be read into existing law to eliminate some of S
the problems discussed in the previous section. : . Educational Facilities 100%
Second, it is proposed that the planning process
be decentralized by making the Deputy Ministry in. . Recreational Facilities 100%
Ryadn responsible only for long range planning. = - g LAY
Local, regional and municipality offices whould ° . Social and Religious Facilities 100%
then be allowed to interpret and execute the Plan i,
without further consulting Riyadh. The delegation . Health and Welfare Facilities 100%
of authority should make the process more effi-
cient, more responsive to local needs, and less
cumbersome.

g
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. Commercial Facilities 10%

. Public Facilities 100%
Third, a comprehensive management framework re-
quires enacting a general zoning act, tailoring . Public Utilities
each city's Master Plan to it and thereby creating a. Power Facilities 100%




Table 10-2-1
IMPLEMENTATION PROGRAM, KHAMIS MUSHAYT®

1975 - 1980 1980 - 1985 1985 - 1995

PHASE I PHASE II PHASE III

NUMBER
TOTAL FLOOR
AREA (m2)
TOTAL LAND
AREA (ha)
TOTAL FLOOR
AREA (m2)
TOTAL LAND

o | AREA (ha)
TOTAL FLOOR
AREA (m2)
TOTAL LAND
NUMBER
TOTAL FLOOR
AREA (m2)
TOTAL LAND
AREA (ha)
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11,010
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NEIGHBORHOOD CENTER 5 400 . 600 : 14 1,800
COMMUNITY CENTER . 80 120 : 1 360
CIVIC CULTURAL CENTER : 810 5 950 : 0 2,450

PHARMACY 4 400 g 600 . 14 1,800
DIAGNOSIS/TREATMENT s 400 5 600 . 3 1,800
COMMUNITY/GENERAL HSOPITAL . ,400 1. 3.200 : 200 8,000

N—e | poo

.
oo

SPECIAL HOSPITAL 800 . 8,500 c 10,500 s 480 25,200

ADMINISTRATION 1 20,000 . 0, 10,000 0.5 0 10,000 0.5 0 20,000

POPULATION/HOUSEHOLDS 31,930/5,458 7,570/1,995 12,100/3,297 36,700/9,318




10-2-2 CAPITAL INVESTMENT

10-3

PROGRAMME

ZONING REGULATIONS
AND ADMINISTRATIVE
MEASURES

b. Other Facilities 100%
9. Industrial Facilities 20%

10. Transportation Facilities 100%

In Khamis Mushayt, public investment should follow

two criteria: a) the recommendations that have
been suggested in the development strategy and in-
dicated for each phase of the plan; b) the proiri-
ties which have been established in the Sections
on Proposed Action Areas ( 9-5) and the City Cen-
ter (9-4).

New parts of the city will be developed over time
as indicated in the various phases. ‘Investment
should obviously follow the overall phasing, going
first to the city center, then to the areas direct-
1y to the south, then to the newly developed areas
across Wadi Bishah, etc. Simultaneously, however,
certain problems will need immediate attention.
Some of them--especially land acquisition and
roads--will demand heavy public investment.

Public investment will be greatest in the first
two phases, dropping off slightly in the Tast.

In all phases the heaviest public investment exp-
enditure will be in housing, although it is expec-
ted to decrease by almost half in the third phase
of the Plan. The next heaviest sector across all

years is in education. However, Phase 1 of the

Plan (1975-80) is an exception to this latter
trend with public investment in transportation,
health and welfare activities comsuming more

than eduation. Smaller but relatively equal exp-
enditures can be expected in social and religious
facilities, public utilities, and recreation, with
only half as much devoted to commerce, public fac-
ilities, and industries during all phases from
1975-95. After 1980, there should be a leveling
off of investment in recreation, commerce, indus-
try, and health.

The purpose of zoning regulations is to safequard
the health, safety and welfare of the community as
well as to insure that land is available for the
purposes designated in the Plan. With growth and
development, legal issues will arise as to land
use. If this is decided in a case by case basis,
development will be slow and regulatory measures
may be undermined.

Zoning is essentially a legal instrument for the
implementation of land use aspects of the Master
Plan. A zoning ordinance divides the land area
within the municipal boundaries into zones; desig-
nates the classes of industry, trade, commerce,
business, residence, and other purposes for which
structures are to be used in each district; and im-
poses varying standards of development such as set-
backs, height, bulk, and other requirements for
buildings and other structures to be constructed,
reconstructed, altered, or repaired.

Zoning regulations should be ratified as a legal
document and administered by the Building Depart-
ments in various municipalities. Applicants for
building permits would have to submit the neces-
sary documentation, including plans and speci-
fications to the Building Deparment and no permit
would be granted for work not in conformity to
its standards.

Districts should be zoned as Agricultural, Residen-
tial (high, medium and low density), Business &
Commercial, Light and Heavy Industry, Public Land,
and Special Districts such as areas to be con-
seryed.

The way in which Khamis Mushayt should be zoned can
be seen from the land use map prepared for 1995 and
from the attached zoning map. The commercial dis-
trict is generally concentrated near the center

of the city along the Abha Road, in the new com-
munity shopping center on both sides of the minor
north-south arterial, and in the sug in the north-
east corner between the two wadis. All of the
neighborhoods between the wadis (except 2-2-6)

will be medium or high density areas.

High density areas will allow high density resi-
dential as well as commercial areas, which will
permit attached, detached and group family dwel-
1ings, as well as high rise apartment buildings,
hotels, and rooming houses (maximum height 30 m).
Medium density areas will allow no hotels or
boarding houses without a special permit. The
normal family dwelling expected would be of the
detached, semi-detached or group type with a
maximum height of 15 m. Al1 neighborhoods outs-
ide of the two wadis are low density residential
settlements which would permit detached, and
semi-detached, but no group housing.




Table 10-2-1 NOTES:
a.

This table represents the facilities implementation programme for each
phase of the master plan based on the application of the Planning Stand-
ards (detailed in the Appendix) to the projected populations.

For 1975 this means that the figures shown represent the proposals of this
master plan rather than the existing conditions. TPO planners may compare:
these figures with the existing conditions to determine shortfalls in exis-
ting facilities. This method was chosen for 1975 because the very rapid
pace of development implementation would have made the presentation of a
comparison of existing facilities to facilities currently required by the
planning standards immediately obsolete.

The figures for Phases I, II and III represent the increments of facilities
to be added to those of the previous phases in order to meet the reguire-
ments of the planning standards.

To use boys elementary schools as an example, in 1975 there should be 8
schools with a total floor area of 12,600 mZ and a total land area of 9.0
ha. By the end of Phase I there should be an additional 2 schools with
4,050 m2 of floor area and 2.8 ha of land. Therefore by 1980 there should
be 10 elementary schools (8+2) with a total land area of 16,650 m2

(12,600 + 4,050) and a total land area of 11.8 ha (9.0 + 2.8). This method
is carried out for each phase, with only the increments being shown and not
the totals, and is intended to facilitate implementation and cost planning
for each phase.

It was decided in discussions with the TPO and its U.N. advisors that it
would be undesirable to give monetary figures for this implementation pro-
ram because the instability of construction costs and rapid and uncertain
inflation would soon render such figures meaningless. It is felt to be a
much better policy to give only numbers and areas of proposed facilities
and have the expert financial planners of the Ministry prepare financial
analyses as they become needed. In this way the implementation program of
this master plan can be kept contantly up-to-date and meaningful.

- Land area for boys and girls elementary, intermediate and secondary schools
includes appropriate associated recreation areas. See Chap. 5, Sec. 5-1
for details.

. Higher education facilities for boys and girls includes teachers and tech-

nical schools, but not colleges and universities. See Table 5-1-1.

- CHAPTER 10; NOTES

The industrial area, the power station, and the
sewage plant must all be zoned as special areas

and appropriately screened from surrounding proper-
ties. The wadi beds, open areas surrounding them,
park space within the city, and land to be conser-
ved, should also be zoned to ensure that develop-
ment does not encroach upon them and destroy the
environment. To further foster the conservation of
open spaces, existing agricultural land should be
zoned "Agricultural" and any other development pro-
hibited without an additional permit.

1. For further information see Khamis Mushayt,
Existing Conditions, Volume 2, November 1976,
Section 8. Alternative Strategies, Sections 9-1
and 9-2.

2, Alternative Strategies, Section 9-3.
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The cities of Abha and Khamis Mushayt are located
only about 30 km apart and are linked by both func-
tional and physical interdependence which is likely
to increase over the 20-year period of this plan.
Because of the increasing importance of this inter-
dependence it is felt that a discussion of the na-
ture of the physical links between the two cities
and an outline for policy concerning future devel-
opment in this area is warranted even though it is,
strictly speaking, outside the scope of this report
to do so.

The functional natures of the two cities are
strikingly different and complementary. On the

one hand, Khamis Mushayt is a major regional com-
mercial center, a major military location, and an
important minor center of small-scale industrial
operations. Abha, on the other hand, is the re-
gional administration center, a center for tourist
activity, and a present and future center of higher
education. These functional divisions are almost
ideally apportioned between the two cities so that
an adverse competitive situation is avoided. As
has been discussed previously, this functional spe-
cialization should be encouraged in the future
growth and development of the two cities in such a
way that their future characters and economies are
strengthened.

Both because of the regional locations and the
functional interdependence of Abha and Khamis
Mushayt the physical connection between the two
cities assumes a greatly increased importance. In
essence, the road between Abha and Khamis Mushayt
serves as the vital transportation link between

the western corridor of the Southern Region--Jizan,
Tihama, Abha, the Hijaz village and connections to
Taif and Jeddah--with the eastern corridor--Najran,
Khamis Mushayt, Bishah and connections to Riyadh.
As such it is perhaps the most important ground-
transportation route within the Southern Region,
and it is expected that in the future it will serve
a great deal of regicnal traffic.

Because of the functional interdependence of Khamis
Mushayt and Abha, there is currently and will con-
tinue to be fairly large volumes of local traffic-

seen as certain types of commercial establishments
such as automobile dealerships have begun to pro-
liferate just outside each of the cities along the
road connecting them. In recent years small-scale
commercial, industrial and even residential devel-
opments have begun to appear in the more sparsely
populated areas between the two cities.

In the future the incentives for development in
this area between the cities will be even greater.
The new Abha airport which is nearing ccmpletion
is located about halfway between the two cities
just a few kilometers south of the Abha-Khamis
Mushayt road. The intersection of this road with
the airport approach road will become a major in-
tersection and the development pressure on sur-
rounding land will increase tremendously. Already
there has been a slight increase in settlement
build-up in this area and once the airport is com-
pleted, additional build-up will occur rapidly.

Another spot along the Abha-Khamis Mushayt road
which is likely to experience increased develop-
ment in the near future is the intersection with
the road to Mohalah. As planned improvements in
the recreation potential of Mohalah are carried

out its popularity will increase greatly, thereby
increasing development pressures along its approach
road and at the intersection of this road with the
Abha-Khamis Mushayt road.

In addition there will undoubtedly be isolated
spots of private development between Khamis Mushayt
and Abha of all kinds which cannot be predicted at
this time.

Such development as it occurs naturally is not in
itself an undesirable phenomenon since it may be
viewed as a market response to public demand. Haow-
ever the danger exists--and this danger is borne
out by many examples in developed Western countries
--that an uncontrolled proliferation of such de-
velopment will lead to aesthetic, functional, and
even legal chaos. For this reason, methods must be
established to strictly control all future develop-
ment along the Abha-Khamis Mushayt road.

between the two cities. It is often the case that
a person will live in one of the cities and work in 11-3  POLICY FOR The term conurbation as it is used here is essen-
the other, thereby necessitating at least one round CONURBATION tially neutral in intent--that is, by itself it is
trip a day. neither necessarily a good nor a bad concept or
phenomenon. The linkage of growth of two nearly
urban areas may have either beneficial or detri-
11-2  DEVELOPMENT BETWEEN  The factors already mentioned--proximity, function- - mental results sepending on how such linked growth
ABHA AND al interdependence and the importance of the con- is controlled.
KHAMIS MUSHAYT ngcpﬁng transportation link--are by themselves suf-
ficient to encourage some kinds of development be-
tween Khamis Mushayt and Abha. This can already be

As this discussion has shown, the cities of Abha
and Khamis Mushayt are already becoming linked to




some extent by areas of scattered development. For .
a variety of reasons this tendency will naturally

increase in the future. It must be realized, how-

ever, that any development of this nature must

evolve slowly, and it is therefore impractical to i
assume that any significant physical connection to taif. jeddah jj\
{other than transportation connections) will de-
velop rapidly. The conurbation of Abha and Khamis
Mushayt within the existing context is a concept
that should involve the complementary synthesis of
the functions and infrastructure of the two cities
more than their actual physical connection. It is
the infrastructure connections and the common ele-
ments which occur along those connections, whether
they be agricultural, recreational, industrial, or
transportation-related which must be emphasized in
planning the area between the cities.

1o bishah

@ In spite of the fact that such conurbation must be
allowed to evolve slowly rather than imposed as a

planning policy, guidelines and controls for this 3 : el

evolution must be established immediately to avoid - / o f 2

the chaos which might otherwise result. To this

end the following guidelines are suggested.

1. Prior to 1995 most conurbation development o \ i A i
should take place at the "terminal® ends--that A\ R :
is at the edges of Abha and Khamis Musha;t. In o L1
Khamis Mushayt the current plan proposes an in- :
dustrial area as well as new residential areas . = 2RI @
adjacent to or nearby the road to Abha. In Abha : § O cmes -
the current plan proposes new residential areas, . \ ﬂ Sl i tleaat;schen 3 @
a new industrial park and an institution of J \ SoTmiEan s i
higher education along the road to Khamis e 1 ( S8 e e T
@ Mushayt. - \L ; B heusing devalogmant ik : E
2. The only designated exception to the policy ex- (S jzan /M B il ¥
pressed in (1) above is the area around the in- r i i f
tersection of the Abha-Khamis Mushayt road with a

the new airport road. Here extensive additional
development may be allowed to take place subject

to careful planning and design review and analy- E
sis. Such development could include commercial L

and service facilities for airport users and em-
p1ct>yeeis),1restaurants. small transit hotels, and 300m wide development control zone 5
automobile service and gasoline stations. New . E
residential developmentg may be planned in this m]]]m girpori toad development area
area subject to careful impact studies both to - city terminal development area
avoid detrimental environmental effects to the

B inhabitants caused by the proximity of the air- =

El | port and to avoid adverse effects to the planned : g

growth and development of either Abha or Khamis k.

i Mushayt.
EI FIGURE 11-3-1
3. In addition to the road right-of-way suggested ABHA-
KHAMIS MUSHAYT

in chapter 7 for the Abha-Khamis Mushayt road, g
there should be a development control strip at CONURBATION

least 300 meters wide which extends the entire
scale 1:200,000




length of this road. The land within this de-
velopment control strip should be purchased or
otherwise strictly controlled by the government.

. Within the 300-meter development control strip
public uses would include any necessary infra-
structure including utility pipes and lines as
well as public transportation systems such as
buses, trains or railbuses which may be planned
in the future. Permitted private uses would in-
clude currently existing residences (except
where they would interfere with planned infra-
structure systems), agriculture, automobile ser-
vice and gasoline stations, commercial rest
stops (including restaurants, etc.). Such per-
mitted uses should be required to obtain plan-
ning and design approval based upon the profes-
sional judgment of the Abha TPO. This judgment
will be based upon such factors as environmental
impact, impact on the growth and development of
the two cities, adequate planning and good
design.

s i i

By implementing these guidelines the government can
maintain sufficient control to assure a pleasant
and attractive roadside environment and avoid the
unsightly and characterless strip development which
is too common in many similar situations.
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appendix: community planning standards
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Planning standards and community facility de-
sign criteria are studied and summarized in

this chapter. They are given here as a set of
quidelines for facility planning and community
grouping strategy. Obviously planning stan-
dards should vary from one locality to another
reflecting different local needs and conditions.
Standards should alse vary from one state to
the next in the development process reflecting
the different constraints of each stage of de-
velopment. [Meanwhile standards applicable to
relatively wide ranges of situations are also
needed before a locally specific set of stan-
dards is created. The general standards are
neaded to determine or reflect policies for the
region or areas covering more than one city.

The study here was intended to create a set of
standards with ranges wide enough to reflect all
of the five cities' situations yet narrow enough
to function as a guideline for the relatively
detailed community planning. The standards pro-
vide recommended rigid target figures as well as
their acceptable ranges providing strong guide-
lines whenever needed, as well as flexibility to
adapt to local conditions. The standards are
based on our understanding of the planning area
and our general knowledge and philosophy gained
through experience in other projects.

The standards for most items (such as service
radius, population served and required land) de-
pend on residential density and overall popula-
tion size. In the first section of this appen-
dix, the characteristics of population and its
density are summarized for the five cities for
both existing and future situations, providing
the basic background reasons for the range of
standards and the population grouping described
in the later sections. In the second section,
planning standards are described for each type
of facility. They contain, as mentioned above,
the recommended target numbers and their accept-
able ranges. The third section presents a hypo-
thetical example of a city of 60,000 and the
distribution of land uses reguired.

should reflect this fact. The standard is to be
applied not to the large city of population over
100,000 nor is te be applied to the small rural
village of population less than 10,000. The
standard here, therefore, should cover mainly
the population group scale of normally called
“Nsighbnrhood" scale (population of order of
10°) and normally called "Community" scale
(population of order of 107). The population
group scale nogmal]y called "Region" (population
of arder of 10°) should also be discussed but
the former two scales should be given more em-
phasis.

It should also be noted that the expected popu-
lation increase for each city is over 100% in
average and some city 1ike Bishah is expected to
grow over 200%. In this kind of rapid growth
usually the protection of group privacy becomes
seriously difficult due to the fact that, for
example, the once quiet residential neighborhood
is bisected by the traffic which should belong
to much higher level of grouping order than
neighborhood or it is exposed to the regional
traffic with unacceptable proximity without any
buffer. The standard should cover the problem
related to this matter i.e. standards for buffer
zone, street heirarchy and group privacy dealing
with the rapid growth of the cities.

Table A-1-1
SURVEY POPULATION®1975 and 1995

19750 1995 ¢ Increase

Abha 21,900 66,000
Khamis Mushayt 29,300 85,000
Najran 27,200

Jizan ' 22,200 41,000
Bishah 7,900 23,000

A-1  DEMOGRAPHIC AND DEN-

SITY FRAME FOR STAN- Nimas Village Cluster 7,100 11,640
DARDS

Notes: a. Population for KTU survey area only (not necessarily represent
city population")
A-1-1 OVERALL POPULATION Table A-1-1 shows population of five cities in : b. Southern Region Project Study, Existing Conditions
SIZE 1975 and 1995. In 1995 each of five cities has mary Master Plans.
population of somewhere between 30,000 to c. Southern Region Project Study, KTU estimate, in the area inside of
70,000. The planning standards to be described KTU socio economic survey area.




A-1-2 POPULATION DENSITY

A-1-3 SCHOOL AGE GROUP DIS-
TRIBUTION

Table A-1-2 (a) summarizes the 1975 and 1995 pop-
The Table

ulation densities for the five cities.
indicates that density is low in overall city

area in 1975 and therefore, in the next twenty
years "in-fill" type of development is possible
and recommended rather than "sprawl" type of

development. The planning standards should re-
flect this fact.

ed or prohibited through these standards.

From Table A-1-2(a), following approximations

are made:

1. Each city as a whole has a density of 10 pph
(person per hectare) to 40 pph in 1975, and
estimated density in 1995 is somewhere be-
tween 20 and 120 pph. ;

2. Each city's central district (approximately
100 to 200 ha area) has a density of 50 to
150 pph.

3. Each city's highest density zone (approxi-
mately 10 to 40 ha area) has a density of
100 to 200 pph.

It is also assumed that the central district
density will increase from 50 to 75% and the
density of a city's highest density zone may in-
crease up to 200 pph due to the limited avail-
ability of land and of the peripheral area. If
no renewal is done, no density increase is ex-
pected in the central zone. The standards
should be written with a wide enough range to
enable planning within the density ranges list-
ed.

Table A-1-2(b) summarizes the density range used
for the determination of planning standards.

Table A-1-3(a) shows the per cent share per age
of children in the total population. The num-
bers are based on the results of the 1975 5%
Sample Survey. From this table it is apparent
that there are 3 to 4 (3.01 to 4.20, to be
exact) children per age per 100 population for
the age group 0 to 9, and there are 2 to 2.5
(1.95 to 2.69, to be exact) children per age
per 100 population for the age group 10 to 19.
An analysis of the existing conditions indicates
that the population pyramids in the cities of
the Southern Region do not have normal, stabi-
lized characteristics due to a lack of working
age population. In a normal and growing popu-
lation, approximately 3% and 2.5% of the total
population are estimated for the age group of

0 to 9 and 10 to 19, respectively.

Presently larger numbers of children exist in

Unnecessarily low density deve-
lopments in the central area should be discourag-

CITY AVERAGE

1975

Table A-1-2(a)
POPULATION DENSITY 1975 and 1935 (pph)?@

CENTRAL DISTR

ICT  HIGHEST DENSITY ZONE

1995 1975 1995 1975 1995

Abha 20 60 50 150 150 200+
(1100 HA) (150 HA) (10 HA)

} 40 120 100 150 200 200+
Kham1s Mushayt (720 HA) (230 HA) (10 HA)

: ; 10 20 100 150 100 200+
Najran (3400 HA) (70 HA) (40 HA)

y 40 80 150 150 200 200+
Jizan (500 HA) (100 HA) (10 HA)

: 20 60 50 150 100 200+
Bishah (470 HA) (100 HA) (20 HA)

Note: a. Ffom Southern Region Study, Existing Conditions. The nearest mul-
t1p1? of 10 and 50 in "City Average" column and other columns res-
pectively. City areas are defined as the 5% sample Survey areas.

Table A-1-2(b) E-
APPLICABLE DENSITY RANGE FOR PLANNING STANDARDS R:

DENSITY RANGE EXAMPLE 9
(pph) i
Low Density Up to 50 1975 City Average
Low-Medium Density 50 to 100 1975 Central District
1995 City Average
Medium Density 100 to 200 1975 Highest Density Zone
1995 Central District
High Density 200 and up 1995 Highest Density Zone
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these five cities than in normal cities. In the
future, this deviation may be reduced by regain-
ing working age populations back to these
cities. Table A-1-3(b) indicates the range of
children population taken into consideration in
the determination of the standards.

Analysis of the existing distribution of the
numbers of boys and girls indicates that boys
and girls number basically the same for each

age group, and the standards do not need to dif-
ferenciate between the two, although ratio of
school enrollment may differ between the sexes.

Table A-1-3(a)

POPULATION OF AGE GROUP 0 TO 19 IN THE FIVE CITIES?
NUMBER OF CHILDREN PER AGE OUT OF 100 POPULA TION

AGE GROUP  ABHA  BISHAH

EXISTING CONDITIONS IN THE FIVE CITIES

JIZAN  KHAMIS MUSHAYT  NAJRAN AVERAGE CASE

07109 355
10 TO 19 29

3.0 3.9 4.0 3.7 3.0
e 2.0 25l 2:h 250

NOTE: a. Southern Region Project Study, Existing Conditions

Table A-1-3(b)

APPLICABLE RANGE OF CHILDREN POPULATION FOR PLANNING STANDARDS

AGE GROUP

NUMBER OF CHILDREN OUT OF 100 POPULATION

0709
10 TO 19

3 TO 4 Children/age
2 TO 3 Children/age

Based on the Table A-1-3(b), Nursery-Kindergarten
enroliment is desired as following:
If Nursery-Kindergarten (ages 3 to 5) enrollment

is 25 or 50% of the total population of that age

group, the enrollment may be calculated to be =’
between 2.25% and 6.0% of the total population as
shown below:

25% ENROLLMENT 50% ENROLLMENT

3% per age x 3 ages

4% per age x 3 ages

9% x 25% = 2.25% 9% x 50% = 4.5%

12% x 25% = 3.0% 12% x 50% = 6.0%

llllllllllllllnulllullllllllllllllllllnllllIllllullllm|1|I| iy

Also based on the Table A-1-3(b), Elementary
Schoel enrollment is derived as following:
Elementary School age group is 6 through 11 and
the enrollment rate should be very close to

100% for both boys and girls. Therefore 16% to
22% of the total population may be estimated for
elementary school enrollment (total of boys and
girls) as shown in the following calculatien:

3%/Age x 4 ages (6,7,8 and 9) + 2%/Age x 2 ages (10,11) = 16%

4%/Age x 4 ages (6,7,8 and 9) + 3%/Age x 2 ages (10,11) = 22%

Intermediate School age group is 12 through 14,
and close to 100% of the age group population
should be enrolled. Intermediate Schoel enroll-
ment thus is estimated to be somewhere between
6% and 9% (total of boys and girls) of the total
population (See below):

2%/Age x 3 ages (12,13 and 14) = 6%

3%/Age x 3 ages (12,13 and 14) = 9%

For secondary schools, enrollment in 1995 is
assumed to be somehwere around 37.5% of the age
group population (15,16 and 17). Secondary
school enrollment is expected to be somewhere be-
tween 2.25% and 3.38% of the total population.

2%/Age x 3 ages (15,16 and 17) x 37.5% = 2.25%

3%/Age x 3 ages (15.16 and 17) x 37.5% = 3.38 %

A-1-4 SUMMARY OF DEMOGRAPHIC
AND DENSITY FRAMEWORKS

The key elements to be taken into consideratian
of planning standards which have been discussed
individually, are analyzed in a combined way.
Table A-1-4 shows potential population grouping
on the left hand side, density and enrollment
ranges across the top, and the combined implica-
tions on the contents of the table. The com-
bined implications are in terms of land area re-
quirements for each population group, service
radii, and school enrollments.




Table A-1-4

SUMMARY OF POPULATION GROUP, DENSITY, AND ENROLLMENT

POPULATION DENSITY
GROUP RANGE
RANGE

RANGE OF ENROLLMENT
NURSERY ELEMENTARY INTERMEDIATE SECONDARY

KINDERGARTEN  SCHOOL SCHOOL SCHOOL

50pph 100pph 200pph 2.25% 6.0% 16.0% 22.0% 6.0% 9.0% 2.25% 3.38%

1oab 5 2.5 .
500 (178)P (126) (89) 12° 30 S0 R 11 ORGSR 1 S T

3 20 10
10°=1000 (252) (178)
100 50

5000 (564) (399)

4 200 100
10 =10000 (798)  (564)
1000 500
50000 (1784) (1261)
2000 1000

23 60 160 220 60 90 23 34

115 300 800 1100 300 450 112 169

230 600 1600 2200 600 900 225 338

(892) 1150 3000 8000 11000 3000 4500 1125 1690

10°=100000 (2523)(1784) (1261) 2300 6000 16000 22000 6000 9000 2250 3380

Notes: a. Land Area for Group Population in Hectares.

b. Service Radius in m.
c. School Enrollment

The table indicates that a population of Tg3a
(i.e. an a-multiple of population group 10°)
provides a normally acceptable range of elemen-
tary school enrollment per school when the value
of a is between 2.5 and 5, and the resulting
elementary school enrollment (160a to 220a) is
400 to 1100. In this case the service area (20a
to 5a) is 100 ha to 12.5 ha, and its radius from
the center to the edge is 600m to 200m (for den-
sities between 50 pph and 200 pph) which is
equivalent to 10 to 3 minute walking distance.
1f one elementary school (if boys' and girls'
;chools are counted separately, then two schools)
is located in this territory then both the num-
ber of enrollment per school and the walking
distance to the school are acceptable to the
standards recommended.

Thﬁ table also indicates that a population of
104b (i.e. a b-multiple of population group

]0 ) provides a normally acceptable range of
intermediate school students per school when the

value of b is between 1 and 2, and the resul-
ting intermediate school enrollment (600b to
900b) is 600 to 1800. In this case the ser-
vice area (200b to 50b) is 400 ha to 50 ha, and
its service radius is 1200m to 400m (for the
densities between 50 pph and 200 pph) which is
equivalent to 20 minute to 6 minute walking dis-
tance. If one set of boys' and girls' intermed-
iate schools is located in this territory then
both the number of enrollment per school and the
walking distance to the school are within the
acceptable range of the standards recommended.

The table also shows that a population of 104b
(i.e. ac-multiple of population group 10 ) pro-
vides a normally acceptable range of secondary
school enrollment per school when the value of ¢
is between 2 to 4, and the resulting enrollment
(225¢ to 338c) is 450 to 1352. In this case, the
service area (200c to 50c) is 800 ha to 100 ha
and the service radius is 1600m to 560m (for
the densities between 50 pph to 200 pph) which
is equivalent to 25 to 8 minute walking distance
tance. If one set of boys' and girls' secon-
dary school is located in this territory then
both the number of enrollment per school and the
distance to the school are acceptable to the
standards recommended.

From these findings, the following observations

may be made for the densities and population

characteristics of the cities in the region:

1. Elementary School oriented territory includes
a population of 2,500 to 5,000 (3,750 repre-
sents the range as typical).

2. Intermediate School oriented territory in-
cludes a population of 10,000 to 20,000
(15,000 represents the range as typical).

3. Secondary School oriented territory includes
a population of 20,000 to 40,000 (30,000 rep-
resents the range as typical).

Obviously the standards recommended are not so
restrictive as to exclude possibilities other
than those listed above. However, the range de-
finition is justifiable not only because of the
acceptability of the key standard elements nor-
mally used by the consultant but also because of
the convenience in establishing a hierarchical
order of population grouping. As mentioned in
A-1-1 of this section, the grouping of popula-
tion with order of 103 is conventionally called
"' Neighborhood" and the grouping of population
with order of 10% is called "Community". The
elementary school oriented territory defined
above corresponds to a "Neighborhood" and the
intermediate and secondary school oriented ter-
ritories correspond to a "community". Taking
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these traditional names and the hierarchical, A-2  PLANNING STANDARDS FOR
structural character of the grouping into con- EACH FACILITY
sideration, the following pattern and names are

used:

A-2-1 PLANNING STANDARDS FOR
EDUCATIONAL FACILITIES

A-2-1-1 NURSERY-KINDERGARTEN

Age of Children: 3 through 5

Table A-1-5

SUMMARY TABLE OF POPULATION GROUPING . r
25% to 50% of age group population is enrolled.

TYPICAL POPU N 9% to 12% of the total population is in this age
LT group. Therefore, 2.25% to 6% of the total pop-
250 ulation is enrolled.

Enrolliment:

GROUPING LEVEL NAME OF GROUPING

Gy (

Gl (Level 1)

Level 0) Residential Unit Group

Approximately 1000 with an acceptable range of
500 to 1,500.

Population Served:

Sub-Neighborhood 937 (Say 1000)

G, (Level 2) Neighborhood 3,750 (2,500 to 5,000)

40 pupils/school with an acceptable range of 20

to 80. ﬂ@ﬁ

Size of Facility:

Sub-Community 15,000 (10,000 to 20,000)

63 (Level 3)
64 (Level 4)

Community

30,000 (20,000 to 40,000)

GO and Gl represent sub-areas of a neighborhood

to function as the smallest units of territories’

for intimate social activities.

A "Residential Unit Group", as the smallest
grouping, provides at its center a tot-lot and
seating areas for the approximately 250 resi-
dents who live in the vicinity. The service
radius and scale are so small and intimate that
these shared outdoor spaces are conceived almost
as extensions of living room activities.

A "Sub-Neighborhood" provides nursery-kindergar-
Len

sibility from the residential area and whose
sense of spatial intimacy is crucial. Using
Table A-1-4, it is estimated that each Gy group
has a territory of 5 ha to 1.25 ha with a radius

of 120m to 60m (2 to 1 minute walking distance)} -

each Gy group has a territory of 20 ha to 5 ha®
with a radius of 250m to 125m (i.e. 4 to 2 min-
ute walking distance), and 23 to 60 nursery-kin-
dergarten enrollment.

The following sections assume these basic group-
ing ideas as guidelines. The ideas in this sec-
tion, in turn, were influenced by a study of
each set of standards summarized in the next
section.

Radius of Area
Served:

Sub-Unit:

Land Area Require-
ment :

Floor Area:

Location:

Other Requirement:

ELEMENTARY SCHOOL
FOR BOYS

Age of Children:

Maximum 200m (3 minute walking distance) is rec-
ommended, 600m (10 minute walking distance) is
also acceptable if density is less than 50 pph

20 pupils/class (3 year old); 25 pupils/class
(4 year old); 30 pupils/class (5 year old)i ]
nurse and 1 assistant for each class are recom-
mended.

5m2/pup11 is recommended (31112 to ?mzlpupi1 is
acceptable) for building area and service area.
For play area (see next section, "Nursery-Kin=-
dergarten Playlot".)

3m2/pupil is recommended (2m? to 4me/pupil is
accepted).

It shall be closely located to the center of
gravity of residential sub-neighborhood and away
from major traffic. Play lot is either a part
of or closely located to it.

3 and 4 year old children could be separated
from the 5 year old children if there is room:1
(Although ages are close, there is a substantid!/
difference of activity between the two groups.
Mixed for boys and girls.

6 through 11 ( 8% or 11% of total pnquatioﬂ)
Boys only




Enrollment:

Population Served:

Size of Facility:

Radius of Area
Served:

Sub-Unit:

Land Area Require-
ment:

Floor Area:

Location:

Close to 100% of age group population is enrol-
led. 8% to 11% of the total population is en-
rolled (boys' school). Ministry of Education
Standards (M. E. Standards) indicates that 10%
of the total population is equal to the expect-
ed enrollment for boys' elementary school.

3,750, say 4,000, is recommended. 2,500 to
5,000 is acceptable. (Even a further deviation
may be acceptable with good planning reasons.)

375 enrollment (boys only) is recommended. 200
to 550 is acceptable. (M. E. Standards indi-
cate 450 pupils/school = 30 pupils/classroom X
15 classrooms. )

Maximum of 300m (i.e. 5 minute walking distance.)
600m (10 minute) is also acceptable. If den-
sity is less than 50 pph, and a school bus sys-
tem is developed, then further expansion of the
radius is also acceptable.

30 pupils/class is recommended. 20 - 40 pupil/
class is also acceptable. (M. E. Standards in-
dicate 30 pupils/class and 15 classes/school.)

12m2/student is recommended for building and
cite area.* (12m2/student x 375 student =

0.5 ha) plus 400m2 for play area for lower
grades exterior activity is recommended. Play-
ground for upper grade athletic program is lo-
cated either in, or close to, the school site.
Playground standard is given later. Mimimum
width of site is 80m. But less than 80m is al-
so acceptable if accompanied by an acceptable
layout plan. (M. E. Standards recormend 100m x
100m site; 80m x 95m as minimum. )

4.5me/student, i.e. 1700n%/375 student is rec-
ommended. 3mé to 6m¢/student is also accept-
able depending on the degree of programs for
non-classroom facilities such as library, SPe-
cial purpose rooms and indoor athletic play fa-
cilities.

It should be situated in the center of grouping
Level 2, i.e. "Neighborhood). It should be ac-
cessible by footpath from residential areas not
interrupted by major auto traffic, even by the

distributer roads. It should be separated from
the girls' school.

NOTE: * School "building and site" area is the area within which school build-

ings, access drive-way, drop-off, parking areas, court and gardens,
landscaped areas and other ancillary facilities are located. Athletic
play ground (or play field) and formal paved paly area are excluded
from the "building and site" area.

Other Requirement:

A-2-1-3 ELEMENTARY SCHOOL

A-2-1-4

FOR GIRLS

INTERMEDIATE SCHOOL
FOR BOYS

Age of Student:

Enrollment:

Population Served:

Size of Facility:

Radius of Area
Served:

Sub-Unit:

Land Area Require-
ment:

Playground should be a part of or close to the
school. Elementary schools should be integrat-
ed with neighborhood shopping and neighborhood
cultural facilities to create a multi-activity
“Neighborhood center". Play area of the school
should be fenced from the street.

Age of population, population served, radius of
area served and sub-units are the same as boys'
schools. Locational requirements are similar
to those of boys' elementary school. Site area
for girls' elementary school is slightly small
at present (M. E. Standards indicate a minimum
site of 80m x 70m) and the rate of enrollment
is also smaller than the rate for boys. The
consultant, however, hesitates to recommend any
smaller or lesser standards to girls' schools
than boys' schools because of the urgent and
strong necessity for girls' education in the
kingdom.

12 through 14 (3.0 to 4.5% of total population;
boys only)

Close to 100% of age group population is enrol-
led, therefore 3.0% to 4.5% of the total popu-
lation is enrolled (boys). Although M. E. Stan-
dards indicate that 5% of the total population
is to be enrolled for boys intermediate schools.

15,000 is recommended. 10,000 to 20,000 is al-
so accepted. (Even wider range is accepted if
good planning reasons exist.)

600 enrollment per school (boys) is recommended.
300 to 900 enrollment per school is also ac-
ceptable. (M. E. Standards indicate 30 stu-
dents/class x 15 classes/school = 450 student/
school.)

Maximum 1200m (20 minute walking distance) is
recommended. Larger radius is also accepted if
density is less than 50 pph. In this case the
acceptability standard should be provided on a
case by case basis.

25 to 30 students/class or homeroom (M. E.
Standards recommend 30 students/classroom and
15 classrooms/school. )

Eﬂmzlstudent is recommended for the building
and ground area. (20m2/student x 600 students
= 1.2 ha) plus playfield which is either inside




Floor Area Require-

Other Requirements:

A-2-1-5 INTERMEDIATE SCHOOL
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A-2-1-6 SECONDARY SCHOOL

Age of Student:

Enrollment Assump-

Population Served:

of the school site or closely Tocated to it.
(See "Standards for Playfield" - Level 1.)
Minimum width of site is 80m with an acceptable
building layout plan. (M. E. Standards recom-
mend 100m x 100m but not less than 80m X 95m. )

E.SmZ/student, i,e. 3900m2/600 students, is
recommended.  5mé/student to 8m¢/student is al-
so acceptable depending on the degree of non-
classroom facility (library, indoor sports) pro-
grams.

It should be situated in the center of grouping
Level 3, i.e., "Sub-Community". It should be

accessible either by footpath, lanes, alleys (V7),
Tocal access street (Vg) or distributer road (vs)

with sidewalks (See definition of V7 through Vs
in the "Road Standard" section) It should be
separated from girls' school.

playfield - Level 1 should be a part of or close
to the school; it shall be used for intermediate
school curriculum and also by the neighboring
population for weekend and off-working-hour
sports activities.

Age of population, population served, radius of
area served, and sub-unit standards are the
same as intermediate school for boys. Although
the standards for girls' school are inferior at
the moment, it is recommended that 100% enroll-
ment up to intermediate school be mandatory not
only for boys but also for girls. From this
view point the standards for girls' school
should be basically identical.

15 through 17 (3 to 4.5% of total population;
boys only).

37.5% of the age group served is assumed to be..
enrolled (boys enrollment is assumed 50%, girfs'
enrollment is assumed 30%). Therefore, 1.50 to
2.25% of total population is assumed to be en-
rolled for boys' secondary schools. M. E. Stan-
dards estimate that 2.5% of total population is
enrolled for boys' secondary schools.

30,000 is recommended. 20,000 to 40,000 is al-

s0 acceptable. (Even wider range is acceptable
if good reasons exist.)

Size of Facility:

Radius of Area
Served:

Sub-Unit:

Land Area Require-
ment:

Floor Area Regquire-
ment:

Location:

Other Requirements:

SECONDARY SCHOOL
FOR GIRLS

o
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600 enrollment per school (300 to 900) is rec-
ommended within the enrollment assumptions des-
cribed above. (M. E. Standards indicate 30
students/classroom x 18 classrooms/school = 480
students/school. )

Maximum 1600m (25 minute walking distance) is
recommended. Larger radius is also acceptable
if density is less than 50 pph. In this case
the acceptability standard should be provided
on a case by case basis.

25 to 30 student/class (M. E. Standards recom=-
mend 30 students/class and 18 classes/school.)

25m2/3tudent is Eeconmended for building and
ground area (25m¢/student x 600 student =

1.5 ha). In addition to the building, the play-
field should be provided next to or close to the
school. (See "Standards for Playfield" - Level
2.) Minimum width of site is 95m, but it could
be less than that if acceptable building layout
plans are provided. (M. E. Standards recommend
100m x 100m but not less than 95m x 110m.)

7m2/student i.e. 4200m2/6 0 students is recom-

mended. Emélstudent to 8m&/student is also ac-

ceptable depending on the degree of provision of
non-classroom facility (such as indoor athletic

facilities) programs.

It should be situated in the center of grouping
Level 4, i.e. "Community". It should be acces-
sible by eitner footpath, lanes, alleys (V7), local
access street (Vg), distributer road {Vs) or minor
collector road (V,). It should not be directly
accessible from tge residential area through arte-
rial road (V2 or V7).

(See section on "Road Standard" for the definition
of V7 through Vj) It should be separated from
secondary schoo*s for girls.

evel 2 should be a part of or close
to the school. It shall be used by secondary
school curriculum by the neighboring population
of "Community" for weekend and of f-working hour
sports activities.

Age of population, population served, radius of
area served and sub-unit standards are the same
as those of secondary school for boys. Enroll-
ment assumptions should be lower than the case
for boys. The enrollment of girl students
should in the future go higher and eventually as
high as the boys. For the present planning pur-
poses, it is assumed that 30% of the girls' will

i
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TEACHERS' SCHOOL
Age of Student:

Enrollment and Size
of Faculty:

Population Served/
Radius of Area
Served:

Sub-Unit:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

Other Requirement:

TECHNICAL SCHOOL
Age of Student:

Enrollment and Size
of Facility:

Population Served/
Radius of Area
Served:

Sub-Units:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

be enrolled in the secondary school (instead of
50% for boys). 30% of age group means 0.9% to
3.16% of the total population is enrolled in a
girls' secondary school.

Varies

M. E. Standards recommend 30 students/class x
24 classrooms/school = 720 students/school.

One Teachers' School for each city with popula-
tion over 20,000.
25 to 30 students/class.

30me/student (2.1ha/720 students) (M.E. Standards
require 100m x 100m for building and site area)

Bmz/student

Directly accessible from the town center or from
an arterial road leading to the town center.

When college is established, the Teachers'
School can be absorbed into it. Athletic field
should be easily accessible.

Varies but over 15.

M. E. Standards recommend 30 students/class x
24 classes/school = 720 students/school.

One technical school for each city with popula-
tion of 20,000 or more.

25 to 30 students/class.

30m2/student (2.1ha/720 students.)

8mé/student. (M. E. Standards require 100m X
110m for building and site area

Directly accessible to the town center or ac-
cessible from an arterial road leading to the
town center.

A-2-1-10 TECHNICAL SCHOOL

FOR GIRLS INCLUDING
SEWING LEARNING PRO-
GRAM

Age of Student:
Population Served/
Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

A-2-1-11 COLLEGES

Age of Student:

Population Served:

Size of Facility:

Land Area Reguire-
ment:

Floor Area Require-
ment:

Location:

A-2-1-12 SPECIAL COLLEGE

Age of Student:

Population Served:

Size of Facility:

Varies but over 15.

One female technical school for each city with
population of 20,000 or more.

1 ha recommended. Mimimum 80m x 70m.

7m2/student.

Accessible from the city center or from an arte-
rial road leading to the center.

18 to 21 or 18 to 19.

The first college at Abha by 1980. By 1995,
Jizan, Khamis Mushayt and Najran will also have
one college each.

Average size of 1,000 students.

TOszfstudent to 50m2/student.

15me/student excluding dormitory facilities.
(1f dormitory is needed then 25m2/dormitory
resident is additionally needed.)

Accessible from the city center through arterial
road. Locate as closely as possible to the
city’s central cuiturai area so that cuiturai-
educational facility of the college is shared by
the community.

18 to 21 or 18 to 19.

The first special college (for medicine, agri-
culture and engineering) at Abha by 1995 serving
the regional population.

Average size of 600.
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Land Area Require-
ment:

Location:

A-2-2 PLANNING STANDARDS FOR

RECREATIONAL AND ATH-
LETIC FACILITIES

A-2-2-1 TOT-LOT

Main Population:

Main Function:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Location:

Other Requirement:

A-2-2-2 NURSERY-KINDERGARTEN

PLAYLOT

Main Population
Served:

100m2/student excluding dormitory facilities.

Located on regional arterial road or major arte-
rial road connecting to and situated close to
the city center.

Pre-school children 2 years old to 5 years old
and their supervising adults (mothers).

Infants' exterior play, supervising adults’
seating, conversation, and evening stroll.

Approximately 250. 12 to 16% of the total pop-
ulation, i.e. 30 to 40 is in ages 2 through 5.

Maximum 120m (2 minute walking distance) is
racommended. If density is less than 50 pph,
300m (5 minute walking distance) is acceptable.

SDunz/iot is recommended. 300m2 to 1000me/Tot
is also acceptable.

Situated in the center of each residential
group unit (or grouping level of GU as defined
in A-1-4) directly accessible from-each unit
without crossing any street or preferably even
group parking spaces or access lane. It should
be bordered by residential units or pedestrian
activities but not by parking or streets.

Infant play area and seating area should be ar-
ranged in such a way as to enable adult sur-
the infants at play. Enoctgh
planting and shaded area should be provided.
Play area should be visible from as many dwell-
ing units as possible for the adults in house

to survey their children at play in the tot-lot.

Connected to the nearest nursery-kindergarten
playlot by footpath through narrow but well
controlled exit point.

3 to 5 year old children enrolled in nursery-
kindergarten. It also serves surrounding in-
fants, accompanied by adults, and lower grade

Main Function:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment :

Location:

Other Requirement:

NEIGHBORHOOD PARK

Population Served:

Main Function:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment :

Location:

elementary school children during off-school
hours.

For nursery-kindergarten outdoor play or for or-
ganized group play for pre-school children.

Approximately 1,000 inhabitants. 2.25% to 6% of
the total population is enrolled in the nursery-
kindergarten (See "Standards for Nursery-Kinder-
garten" in the previous section).

Maximum 200m (3 minute walking distance) is rec-
ommended. 600m (10 minute walking distance) is
also acceptable if density is less than 50 pph.

2000m2 is recommended. 1000m% to 3000m2 is also
acceptable.

Situated in the center of "Sub-Neighborhood"
(See "Nursery-Kindergarten Standards".)

Integral part of kindergarten design. Footpath
connection to surrounding small scale tot-lots
should be provided. Should not be bordered by
major traffic. If bordered by any auto traffic,
fences should be provided. Play pool for child-
ren may be included.

A1l inhabitants in the "Neighborhood", all age
groups.

General recreation. Preservation of natural en-
vironment in the neighborhood. Common garden
for neighborhood residents.

3,750, say 4,000, is recommended. 2,500 to
5,000 is accepted.

Maximum 300m (i.e. 5 minute walking distance) is
recommended. 600m (10 minute) is also accept-
able. If density is less than 50 pph and access
path to the park is designed over a long dis-
tance and properly separated from auto traffic,
then radius may be extended.

5m2/inhab1tant is recommended; 2m2 to lOmzlin-
habitant is also acceptable.

Situated in the center of "Neighborhood" (group-
ing Level Gz). Should not be surrounded or bor-
dered by major traffic (street classification of
"collector road" or higher).




Other Requirement:

A-2-2-4 PLAYGROUND
Main Population
Served:

Main Function:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Location:

Other Requirement:

Connected to major neighborhood level facilities
(such as elementary school, neighborhood shop-
ping, small mosque, etc.) by footpath without
crossing major traffic. Park itself could be
stretched along such a path to create a linear
park along which neighborhood facilities can be
clustered. Trees, green areas, seating areas
with benches and paved paths should be provided.
Recreational adult swimming pool with ancillary
facilities may be provided.

Primarily elementary school children at school
time. Secondarily other inhabitants at off-
school-hours and weekends.

Active play and game for elementary school ath-
letic programs.

3,750, say 4,000, is recommended. 2,500 to
5,000 is acceptable. 750 children (400 to
1,100 in range) per playground are expected, of
which half are boys. Boys' and girls' play-
ground are separated and each should be located
in or close to the school.

Maximum of 300m (i.e. 5 minute walking distance)
is recommended. 600m (10 minute walking dis-
tance) is also acceptable. When density is

less than 50 pph, longer service radius is ac-
ceptable if safe and pleasant access to the
playground is provided.

20m2/e1ementary school student is recommended.
10m to 30mZ/elem. school student is acceptable.

Situated at the center of the "Neighborhood"
(See "Elementary School Standards"). Situated
in convenient proximity to both boys' and girls'
elementary schools.

Designed as an integral part of an elementary
school. Connected to the elementary school and
residential zone on footpath crossing no major
traffic. Off-school time usage by the adult
population is recommended and elementary school
utilities such as water-drinking and toilet
should be available for those adults. Enough
pavement space should be provided for medium
size sports activities such as basketball, ten-
nis, etc. Childrens' pool, fenced and equipped
with locker room and shower can be provided as
a part of the playground program or a part of
school program.

A-2-2-5 COMMUNITY PARK OR

SMALL CITY PARK

Population Served:

Main Function:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Location:

Other Requirement:

PLAYFIELD - LEVEL 1

Main Population
Served:

Main Function:

A1l residents of the "Community" whose popula-
tio? range is 20,000 to 40.000 (30.000 as aver-
age).

Passive recreation on a weekly to monthly parti-
cipation basis (not daily use) to be integrated
with cultural, religious facilities. It also
functions as a linear connector of "Community"
level facilities.

30,000 is recommended. 20,000 to 40,000 is ac-
ceptable.

Maximum 1000m (15 minute walking distance) is
recommended. 1600m (20 minute) is also accept-
able. When density is less than 50 pph, longer
service radius may be acceptable if the park
penetrates into the residential zones as a lin-
ear park to provide safe and pleasant footpath
to the center of the park.

4m2/inhabitant is recommended. 2mZ to 6me/in-
habitant is acceptable.

Situated in the center of a "Community" whose
population range is 20,000 to 40,000. It should
be located between two sub-community centers in
order to connect them and to create a park-open
space spine in the middle of which the "Commu-
nity" center is located.

Fruit trees or agriculatural land use could be
used as a part of community park function since
a part of the function is as visual relief or
visual buffer between two adjacent subcommuni-
ties. Where community park comes in contact
with community commercial (or shopping) area,
the park design should reflect an "urban park"
where extensive pavement and landscaping are
concentrated in a limited area.
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Primarily for intermediate school students at
school hour; secondarily, for other inhabitants
in the "Sub-Community" at off-school-hours or
weekends.

For athletic curriculum activities of intermedi-
ate schools (boys and girls). Practice field
for "Sub-Community" sports club or sports team
activity.




Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Location:

Other Requirement:

PLAYFIELD - LEVEL 2

Main Population
Served:

Main Function:
Size of Population

Served:

Radius of Area
Served:

15,000 is recommended. 10,000 to 20,000 is ac-
ceptable. 600 to 1800 intermediate school en-
rollment (boys plus girls) is assumed in the
service area.

Maximum 1200m (20 minute walking distance) is
recommended. When density is less than 50 pph,
longer radius is acceptable if bus service is
provided the areas beyond the recommended walk-
ing distance.

30mé/intermediate school student is recommended.
20m2 to 40mZ/student is accepted.

Situated at the center of a "Sub-Community",
whose population range is 10,000 to 20,000, and
in close proximity to or in integrated part of
both boys' and girls' intermediate schools.

Parking space should be provided for the adult
field users (10 to 20 spaces). Official pave-
ment sizes for game courts should be provided
for sports requiring smaller spaces, such as
tennis and basketball, but not necessarily full
size official dimensions for the field and
track. Boys' and girls' fields should be sepa-
rated with enough distance. Swimming pool(s)
can be provided with shouwer rooms and locker
rooms.

Primarily for secondary school students at
school hour; secondarily for the other residents
in the "Community" off-school-hours or weekends.
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For athietic curriculum activity of sec
schools (boys and girls separately). P
and competition or game for the communi

teams and clubs.
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30,000 is recommended. 20,000 to 40,000 is ac- :
ceptable. 900 (450 to 1350) students per play-<"
field are expected, 70% of whom are boys.

Maximum 1000m (15 minute walking distance) is
recommended; 1600m (20 minute) is also accept-
able. When density is less than 50 pph, longer
service radius may be acceptable if bus system
and pleasant pedestrian path are provided to
cover the "Community" and if ample parking space
is provided.

Land Area Require-
ment:

Location:

Other Requirement:

CITY PARK

Population Served:

Main Function:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Location:

Other Requirement:

50m2/secondary school student. 40me to 60me/
student is also acceptable. Minimum land area
is 4ha/playfield.

Situated at the center of a "Community" whose
population range is 20,000 to 40,000 and in
close proximity to both boys' and girls' secon-
dary schools.

Parking space should be provided for the adult
field users and game spectators. Full size of-
ficial dimensions for courts, track and fields.
Simplified spectator seating area, either by
stands or by banking should be provided. Boys'
and girls'playfileds should be separated with
enough distance. Swimming pool with full offi-
cialsize can be provided with full ancillary
activities (indoor and outdoor).

A11 residents and non-resident workers of a city
with a population of 60,000 or more.

Weekend family recreation for residents. Lunch
time recreation for downtown workers. Park as
an integral part of city's cultural and recrea-
tional center.

40,000 or more. In 1995 all five cities with
the exception of Bishah and Najran should have
a "city park". Bishah and Najran will have a
“Community Park" functioning as a "small scale
city park".

Entire city. Radius varies.

e e
dm/inhabitant is recommended. 2me

habitant is acceptable.

Situated at the center of city with main cultu-
tural, community, and educational functions
clustered around it.

Historical district and architecture are to be
integrated into the network of a city park. The
park is conceived as a combination of a central
park and its extended network to which the Tower
hierarchical park network is connected. Arena
(enabling indoor sports, exhibition, theater,
musical festival and other multi-purpose uses)
should be integrated in the city park site.




A-2-3 PLANNING STANDARDS FOR
RELIGIOUS FACILITIES

A-2-3-1

A-2-3-2

SMALL MOSQUE

Population Served:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Floor, Area Require-
ment:

Location:

Other Requirement:

JAMI'A MOSQUE
Population Served:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

75% to 100% of the adult male in the age group
15 and above (i.e. approximately 20% to 25% of
the total population potentially attends one of
the mosques in the city.

One neighborhood mosque (small mosque) for every
3,750 inhabitants (potential attendance 800 to
1000 persons) is recommended, 2500 to 5000 in-
habitants (500 to 1250 prayers) is acceptable.

Maximum 200m (i.e. 3 minute walking distance) is
recommended. 600m (10 minute walking distance
is also acceptable.

0.2 to 0.3 ha/mosque.

1.2m2/person, i.e. 600m2 to 1500m’.

Situated at the center of a "Neighborhood" with
population of approximately 2500 to 5000.

Elementary school and neighborhood cultural fa-
cilities should be closely linked to the mosque
to foster an integration of religious and educa-
tional functions.

10% of the inhabitants of the service area.

One Jami'a Mosque for each 15,000 inhabitants
(i.e. approximately 1500 prayers) is recommend-
ed. 10,000 to 20,000 inhabitant range is also
accepted (i.e. 1000 to 2000 prayers).

Maximum 1200m (20 minute walking distance) is
recommended. Larger radius may be acceptable if
density is less than 50 pph. In this case stan-
dards should be provided on a case by case
basis.

0.6 to 0.8ha/mosque.

1.2m2/prayer (i.e. 1200 to 2400m2/mosque) is
recommended.

Location:

Other Requirement:

A-2-3-3 EID MOSQUE

Population Served:

Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment:

Other Requirement:

A-2-4 PLANNING STANDARDS FOR

SOCIAL AND CULTURAL
ACTIVITIES

A-2-4-1 NEIGHBORHOOD CENTER

Size of Population
Served:

Main Function:

Radius of Area
Served:

Situated at the center of a "Sub-Community"
with a population of 10,000 to 20,000.

Intermediate schools should be close to the
mosque in order to foster an integration of re-
1igious and educational functions.

1 to 2% of the population in the served area;
20 to 25% of the total population should be in-
cluded for the determination of land area.

One for every 100,000 to 300,000 population.
Therefore none of the cities in the southern
region can justify an Eid Mosque due to a lack
of population. Abha and Khamis Mushayt's com-
bined population in 1995 is estimated to be
151,000 and will together require one Eid Mos-
que.

Not specified.

0.6m2/prayer, i.e. 1.2 ha to 3.6ha/unit is
recommended.

The mosque is a fenced open area; it is provid-
ed with a guard room and a storage.

is recommended. 2,500 to

General social interactions (meetings,
elementary school PTA, games). Offices for a
neighborhood association to program activities,
maintenance, and utilization of parks and faci-
lities. Supervision and coordination of sub-
neighborhood activity and facilities. Adult ed-
ucation associated with elementary school faci-
lities and small mosque activities (including a
neighborhood library).

Maximum 300m (i.e. 5 minute walking distance) is
recommended. 600m (10 minute) is also accept-
able.




Land Area:

Floor Area Require-

ment:

Location:

Other Requirement:

A-2-4-2 COMMUNITY CENTER
Size of Population
Served:

Main Function:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

If density is less than 50 pph, maximum radigs
may be increased depending on the local condi-
tion.

0.1 to 0.5ha/center. If the center abutts a
neighborhood park and the park is directly ac-
cessible from the center, less than 0.1 ha is
acceptable.

0.05m2/inhabitant (i.e. 125m2 to 250m2) is rec-
ommended. 0.03 to 0.1m%/inhabitant is also ac-
ceptable.

Situated at the center of a "Neighborhood" whose
population is in the range of 2,500 to 5,000.
Close to the neighborhood park, playground,
small mosque, and neighborhood shopping area.

Courtyards and other small scale exterior spaces
for seating and visual relief should be pro-
vided. Footpath access from surrounding resi-
dential area without crossing any major traffic.

30,000 is recommended. 20,000 to 40,000 is ac-
ceptable; even wider range is acceptable if good
reasons exist.

General social interactions for residents in the
"Community" (meetings, adult education, social
ceremonies, entertainment, cultural activity
programs, PTA for intermediate and secondary
schools). Offices for a community association

to program activities for maintenance and utili-
zation of community parks, community facilities,
intermediate and high school facilities and
playfields.

Maximum 1600m (25 minute walking distance) is
recommended. Even larger radius is accepted if
density is less than 50 pph, depending on the
situation.

0.2 to 1.0ha/center is recommended. If the cen-

ter abuts a community park and direct access to . -

-

it is available, less than 0.2 ha is also ac-
ceptable. In any case 0.1 ha is the minimum.

0.01mé/inhabitant (i.e. 200m? to 400m2) is rec-
ommended. 0.005m2 to 0.02m2/inhabitant is also
acceptable.

Situated at the center of a "Community" whose
population range is 20,000 to 40,000. Close to

Other Requirement:

A-2-4-3 CIVIC CENTER

Size of Population
Served:

Main Function:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

Other Requirement:
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the community park, community shopping center,

Jami'a Mosque, secondary school community muse-
um, library, youth center (these could be a part
of the coumunity center) and playfield, Level 2.

Additional standards for potential components of
community center:

a. Community library: One for each 30,000 in-
habitants (20,000 to 40,000). Land area 0.1m2/
inhabitant if library is in an independent
building and not a part of community building.
If the library is located in the community cen-
ter, the land area is increased by 0.05m¢/inhab-
itant from the community center Eui1ding land
requirment. Floor area is 0.0Im%/inhabitant.

b. Community museum: Standard is identical to
that of community library with the exception of
museums located in a renovated old structure.

In such a case, standards should be created on

a case by case basis.

60,000 and over. One center for every city.

Cultural and social center for the city. Art
gallery, exhibition hall, small arena, museum
and auditorium are included.

Entire city and its vicinity. Radius varies.

0.5m2/inhabitant (i.e. 3ha/60,000 inhabitants)

or more. If the Civic Center is designed as an
integral part of other downtown activities such
as commerical areas, ths land area requirement

can be reduced to 0.25m¢/inhabitant.

0.05m2/inhabitant (i.e. 300m%/60,000 inhabitants)
is recommended, including art gallery, exhibi-
tion hall, arena-auditorium (these facilities
can be put in one structure or in separate
buildings) and other general and multi-purpose
rooms .

Situated at the center of city with a population
of 60,000 or over. Closely located to the ad-
ministration-commercial center of the city and
city park system.

Pedestrian zone should be clearly defined, eli-
minating auto traffic and providing in the city
a pedestrian island of which the Civic Center is
a core. Downtown historical artifacts should be
preserved and maintained as a part of a Civic

‘. e
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A-2-5 PLANNING STANDARDS FOR

HEALTH FACILITIES

A-2-5-1

A-2-5-2

PHARMACY
Size of Population
Served:

Main Function:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

SUB-COMMUNITY DIAG-
NOSIS AND TREATMENT
CENTER (INCLUDING

RED CRESENT BUILDING)

Size of Population

Main Function:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

Center-city park complex.

One general practitioner and/or pharmacy for
every neighborhood of population size 2,500 to
5,000.

Qutdoor treatment, diagnosis, and general
treatment. Providing hospital information to
the residents. Providing patient information to
the community clinic and higher Tevel hospitals.

Maximum 300m (i.e. 5 minutes walking distance)
is recommended. 600m (10 minute) is also ac-
ceptable.

0.1ha/unit approximately.
0.05m2/1nhabitant or more.

Situated at the center of a "Neighborhood"
Access by footpath without crossing major traf-
fac,

One for 15,000 (10,000 to 20,000 more or less)

inhabitants.

Public health centers for general treatment and
diagnosis and for red cresent program.

Maximum 1200m (20 minute walking distance) is
recommended. Larger radius may be acceptable.
when density is less than 50 pph.

0.3m2/inhabitant (i.e. 0.3ha to 0.6ha/center) is
recommended.

0.05m2/inhabitant (i.e. 500m2 to 1000m2/center)
or more is recommended.

Situated at the center of a "Sub'Community" with
a population of 10,000 to 20,000.
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A-2-5-3

A-2-5-4

COMMUNITY/GENERAL
HOSPITAL

Size of Population
Served:

Main Function:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

SPECIAL HOSPITALS
AND NURSING HOME

Size of Population
Served:

Land Area Require-
ments:

Floor Area Require-
ment:

One for each city with a population over 30,000
more or less.

General hospital for normal treatment clinics,
diagnosis and treatment, long term care, public
health, nursing units, and emergency and firstaid.

Varies. The hospital serves not only the city
population but also the surrounding suburban
population.

0.5m2 to 1.0me/inhabitant is recommended (i.e.
2.5 ha to 5ha/hospital for a city with 50,000
inhabitants).

3 to 4 begs/1,000 inhabitants is recommended.
20 to_40m/bed is recommended. (i.e. 3000m? to
8000m*/hospital for a city with 50,000 inhabi-
tants.) 200 to 500 beds/hospital is generally
recommended.

Close to the center of the city yet easily ac-
cessible from the main arterial and regional
road for easy emergency access and easy access
for the suburban population. Psychological,
visual, and accoustical relief should be secured
by not locating in the middle of the built-up
areas.

One mental hospital for each 50,000 inhabitants
or more. One special long term hospital for
each 50,000 inhabitants or more. One nursing
home for each 50,000 inhabitants or more.

0.1ha/1000 inhabitants for mental hospital or
long term hospital. 0.02ha/1000 inhabitants for
nursing home.

5 beds/1000 inhabitants, and 20m2 to 45m2/bed
(mental hosgita1). 3beds/1000 inhabitants, and
20me to 45mé/bed (special long term hospital).
1 to 2beds/1000 inhabitants, and 20m2 to 45m</
bed (nursing home).




Table A-2-1 A-2-6 PLANNING STANDARDS FOR

SPECIAL HOSPITAL REQUIREMENT IN SOUTHERN REGION COMMERCIAL FACILITIES
(PRESENTLY IDENTIFIED BY THE MINISTRY OF HEALTH)

A-2-6-1 NEIGHBORHOOD SHOP-

PING CENTER
ASIR JIZAN  BISHAH NAJRAN TIHAMA

Size of Population 4,000 inhabitants more or less. (2,500 to 5,000.)
Served:

CHEST DESEASE

OBSTERICS AND GYNECOLOGY
OPHTHALMOLOGY & OTOLARYGOLOGY
HOSPITAL FOR ACCIDENT

FEVER (COMMUNICALE)
PSYCHIATRY

LEPROSY

Main Functions: Food market, drugstore, bakery, barber shop,
laundry and dry cleaning, hardware, stationery,
restaurant, etc.

ococo—omMNnOo

Radius of Area Maximum of 300m (i.e. 5 minute walking distance)’
Served: is recommended. 600m (10 minute) is also ac-
ceptable. If density is less than 50 pph, a
larger radius may be acceptable depending on the
* Existing Al-Asan Hospital is for both chest desease and other situation.
communicable (fever) diseases. In future, the fever hospital
will be separated to the new location. Land Area Require- 2 to 4m¢/inhabitant, i.e. 0.8 ha to 1.6ha/4000
ment: inhabitants.
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Floor Area Require- 0.25 to O.sziinhabitant (i.e. IDGsz to 2000m/
Table A-2-2 ment (Sales Area): 4000 inhabitants) is recommended.

DOCTOR REQUIRMENT
Location: Situated at the center of neighborhood with pop-
1 General doctor for 40-50 patients ulation size of 2,500 to 5,000 or along the
1 Special doctor for 10-15 patients local distributor road connecting the center of
1 nurse for 4-6 patients the neighborhood to the "Sub-Community" with a
population of 10,000 to 20,000. Closely located
to or integrated with neighborhood center,
neighborhood park and other neighborhood facili-
ties.

Other Requirement: If a shopping center for a higher hierarchical
group order exists in the vicinity, the neigh-
borhood shopping center is incorporated into the
larger shopping center. A portion of neighbor-
hood shopping center could be substituted by the
corner stores in the neighborhood. 1:1 parking
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(i.e. parking area : sales area = 1:1) is rec-
ommended. Less than 1:1 is acceptable if den-

sity is more than 100 pph.

COMMUNITY SHOPPING
CENTER

Size of Population 30,000 inhabitants more or less.
Served:

Main Function: Basic retail service to the "Community" popula-
tion. Shops whose financial viability requires
larger population than neighborhood population
are located in the community shopping center
(such as florist, shoe shops, giftshops, candy,
lingerie, book stores, toys, childrens' wear,




A-2-9 PLANNING STANDARDS FOR Table A-2-9(a) shows the classification and
ROAD AND STREET NET- standards for roads and streets. Clear rec-
WORK ognition of the hierarchical order of the

street network system is crucial to achieve
group privacy in an automobile oriented society.
The street network hierarchy should be integra-
ted into the hierarchical order of facility
distribution and territorial sequence to maxi-
mize the access convenience yet to minimize the
potential hazard and nuisance caused by auto
traffic in the residential area.

Diagram A-2-9(b) indicates typical sections for
each type of road classified in Table A-2-9(a).

Diagrams A-2-9(c) and A-2-9(d) indicate general
outlines for road intersections.

APPLICATION OF PLAN-
NING STANDARDS

A-3-1 A HYPOTHETICAL
EXAMPLE

Table A-3-1(a) shows an example of land area dis-
tribution based on the standards developed in the
previous sections. In order to reflect the sit-
uation in the Southern Region in 1995, a hypothe-
tical city of 60,000 inhabitants is analyzed. It
is found that such a city will require approxi-
mately 1,140 ha, 750 ha or 550 ha with net
residential densities of 100 pph, 200 pph, or

400 pph, respectively. (These densities corres-
pond to net densities of "villa"; mixture of
"villa" and "one family semi-detached"; and
low-rise "multi-family", respectively, see
Table A-2-8 column C).

Table A-3-1 (b)is based on the result of computa-
tion on Table A-3-1 (a). It shows the land dis-
tribution for each use in the hypothetical resi-
dential city of 60,000 inhabitants. It is as-
sumed that such a city will have two "Communities"
of 30,000 residents, each of which will have two
"Sub-Communities of 15,000 residents, each of

A-3-2 HIERARCHICAL ORDER OF
GROUPING

which, in turn, will have four "Neighborhoods"
of 3,750 residents. Since this model does not
take into consideration non-used or reserved
area of the city, the percentages for the list-
ed use per total "actual" city area should be
less than those listed. The table, therefore,
is a preliminary guide to the allocation of
"used-land" to different uses.

Figure A-3-1 shows an example layout of proto-
typical city in which the recommended standards
are expressed as a diagram. This is merely one
of many acceptable interpretations of the stan-
dards. It is not the consultants' intent to
impose a fixed solution to the planning.
Rather, this is just a demonstration of one ex-
ample against which the planning concepts for
each city may be evolved.
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A-2-6-3

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment (Sales Area):

Location:

Other Requirement:

SUB-REGIONAL SHOP-
PING CENTER

Size of Population
Served:

Main Function:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment (Sales Area):

radio and TV repairs, etc). "Second Floor Of-
fice" could be included.

Maximum 1200m (20 minute walking distance) is

recommended. Larger radius is also acceptable
if density is less than 50 pph and ample park-
ing space is provided.

0.5m2 to 1.Um2/inhabitant is recommended. (i.e.
1.5 ha to 3ha/30,000 inhabitants.)

0.1m to 0.2m2/inhabitant (i.e. 3000m to 6000m2 -

/30,000 inhabitants) is recommended.

Situated at the center of community with popu-
lation size of 20,000 to 40,000 or along the ar-
terial road connecting community center to city
center. Close to or integrated with community
center, park and other community facilities.

When a regional shopping center or a downtown
shopping center is in the vicinity, the commu-
nity shopping center may be incorporated into
the larger shopping center. 2:1 parking (i.e.
parking area : sales area = 2:1). Less than
2:1 is acceptable if density is more than

100 pph.

100,000 inhabitants or more.

Downtown shopping center to serve the regional
population. This could also be located along

a major arterial extending from the city center.
It will provide, in addition to the stores nor-
mally found in the neighborhood and community
shopping centers, fashion goods, furniture,
household equipment, women's apparel, etc.

City and its neighboring communities. Regional
population beyond city and its surroundings al-
so uses on a less frequent basis.

0.5m2 to 1.0m%/inhabitant (i.e. 5 ha to 10ha/
100,000 inhabitants) is recommended.

0.1m2 to 0.2m2/inhabitant (i.e. 10,000me to
20,000m2/100,000 inhabitants) is recommended.

The following table indicates per capita sales
areas for different sizes of the city popula-

tion (including neighborhood, community and
regional shopping centers):

Table A-2-6-1
SALES AREA PER CAPITA

PDglIJ[;TION COMPONENTS (M2/inh. ) TOTAL(M2/inh. )
7,000 0.25 to 0.5 0.25 to 0.5
30,000 0.25 to 0.5 0.35 to 0.7
plus 0.1 to 0.2
100,000 0.25 to 0.5 0.45 to 0.9

plus 0.1 to 0.2
plus 0.1 to 0.2

Location:

Other Requirement:

Building area is about 1.5 times the floor area.

Situated in the downtown area of major cities or
along the regional arterials leading to the
major city centers.

4:1 parking is recommended. 2:1 is also accept-
able if located in the middle of downtown.

A-2-7 PLANNING STANDARDS FOR

A-2-7-
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PUBLIC BUILDINGS
1 FIRE STATION

Population Served:

Radius of Area

Savvad:
Served.

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

One for each community of population of 20,000
to 40,000 inhabitants.

In a high value district:

a. Maximum 1.5 km for engine companies.
b. Maximum 2.0 km for ladder companies.
In a normal residential district:

a. Maximum 3.0 km for engine companies.
b. Maximum 5.0 km for ladder companies.
In a high density residential district:
a. Maximum 2.5 km for engine companies.
b. Maximum 3.5 km for ladder companies.

Approximately 10m2/1000 inhabitants is recom-
mended.

3m2/100CG inhabitants is recommended.

In residential district, station should be lo-
cated to the center. Additional stations

T T L
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Other Requirement:

POST OFFICES

Population Served:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment:

POLICE STATION

Population Served:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-

Location:

should be near extensive industrial or business A-2-7-4 GOVERNMENT OFFICES
districts and near districts where there is a
high 1life hazard. An intersection of roads is

a preferred station location.

Population Served:

Water supply system with adequate pressure
should be developed. Reserve capacity: 5-day
reserve wtih maximum daily rate.

Floor Area Require-
ment:

One post office for each city. One branch post
office for each neighborhood with a population
of 2,500 to 5,000.

Maximum 300m (5 minute walking distance) is rec-
ommended for branch office. 600m (10 minute) is
also acceptable if density is less than 50 pph.
A larger radius is acceptable depending on the
situation.

Location:

A-2-8 PLANNING STANDARDS
FOR HOUSING AND
DENSITY

0.2 ha to 0.4ha/city post office.

m2/1000 (i.e. 100m/50,000 city). City post
office should be located at city center. Branch
post office should be Tocated at the center of
center of neighborhood with population range of
2,500 to 5,000 . It can be located inside of
the neighborhood center.

One for each city with population over 50,000,
j.e. at minimum a city of 50,000 inhabitants
should have one police district with approxi-
mately 10 police. (1.5 to 2.0 police/1000 in-
habitants.)

1000ha/district (1.8 km radius) or more at a
density of 50 pph or less. At lower densities,
service radius may be extended. Mobile unit is
needed in any case.

0.2 to 0.4ha/district station.

2m2/1000 inhabitants (i.e. 100m2/50,000 inhabi-
tants).

Situated in the center of town with comparable
distances to different parts of its service
population. Corner site is preferred for the
convenience of the mobile unit.

One for each city. The percentage of govern-
ment employment to total population is in a
range from 6% to 14% (at present the 5 city
average is approximately 10%) of which it is
assumed 3% to 7% (half) are in administrative
sectors (excluding teachers, police, firemen,
etc., who have normal place of work rather than
offices), i.e. 2,500 to 3,750 are located in
the administrative offices (for the case of a
50,000 city).

Assuming 80% gross efficiency and proper use of
net areas, there should be 10mé to 20m2/emp1oyee
(i.e., 25,000m2 to 75,000m2 for city of 50,000).
1f FAR = 2, then land area is approximately

2.5 ha.

Situated and concentrated in the center of taown.

Table A-2-8 shows the approximate ideas on the
relationship between residential building types
and residential densities. "Net residential
density" defined as the ratio of the number of
inhabitants to the total area inside the prop-
erty boundary Tines excluding street areas in
the residential district. "Net neighborhood
density" is ratio of the number of inhabitants
to the net neighborhood area including ameni-
ties, schools, residential streets, and neigh-
borhood services but excluding non-used reserve
areas or areas devoted to facilities which serve
community structure at a higher level than neigh-
borhood. As shown in the right hand side of the
Table, gross density for a neighborhood area
varies from 15 pers./ha (for single family villa)
to 252 pers./ha (for average equivalent of 10
story apartments). In reality, there is Tittle
possibility of having only single family villas
or 10 story apartments in one neighborhood, ex-
clusive of other types. It is estimated that
actual, net neighborhood density in many cases
is somewhere between 50 pers./ha to 200 pers./
ha depending on the mixture of unit types.

As far as net residential density is concerned,
it is estimated that the most probable case is
in the vecinity of 150 ot 200 pers./ha. For
example, the combination of 10% standard villa
(say 750 m¢ site/unit, 5 persons/unit) 60%
smaller villa (say 250 m site/unit, 5 persons/
unit) and 30% multi-family units (say 100 m2
site/unit, 5 persons/unit{ results in approxi-
mately 150 to 200 pers./ha of net density.




FIGURE A-2-8

RELATIONSHIP BETWEEN NET
RESIDENTIAL DENSITY AND
NET NEIGHBORHOOD DENSITY

AND
RELATIONSHIP BETWEEN NET
NETHNERGHEOREHE DENSITY AND BUILDING TYPE
DENSITY
(pers./ha)

b

A

/ NET

__ RESIDENTIAL
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050  DENSITY

. . . . . . . . .
large stan- standard small 2 story 3 story 4 story 5 sotry 6 sotry
villa dard to small wvilla and
« _ villa villa Sl famidy. o — \r AN o A s
semi multi family multi family multi family BUILDING
villa detached Tow rise mid rise high rise TYPE

. The relation between net neighborhood density and net residential density shown here is based on the discussion
developed in the Section A-2-8 and Table A-2-8.
It shows one "example case" and not necessarily always true. Actual relationship is depending on detail planning
and desian of the neighborhood. The figure is shown here for the purpose of providing "approximate example
idea" of the relationship between the two densities.

. Actual relation betwen net residential density and building type is depending upon the dwelling unit size, family
size and many other conditions.




Table A-2-8 5 Pers./Fam. is assumed for building types (1) t 3
RESIDENTIAL TYPES OF HOUSES AND DENSITIES 4 Pers./Fam. is assumed for bui]dﬁng tfges 5% a:QOTE?_(d)'

-Net residential area:
D E ﬁet agea is th; area ¥ithin resﬁdgntia] property lines. The area
or streets and area for neighborhood faciliti
NET NET RATIO OF NET NET APPROX - the net residential area. Tﬁe popu?ation1E;:1§img;$ g?clﬁi?geﬁigg1
DWELLING DENSITY* NET NEIGH-  NEIGH- IMATE units) divided by this area is called "net residential population
DENSITY Pers./ha RESIDENT- BORHOOD BORHOOD AVARAGE (or dwelling ) density."
Fam./ha ITIAL DWELLING DENSITY  NET
DENSITY DENSITY Pers./ha NEIGH- -Net neighborhood area:
TO NET Fam. /ha BORHOOD Net residential area defined above plus the area for streets
NEIGH- DENSITY (stregts at the neighborhood scale) and area for neighborhood facili-
BORHOOD Pers/ha ties is called net neighborhood area. The area for neighborhood
DENSITY** iUfEEF zonﬁ, ?reahfor facilities to serve higher levels of communi-
y hierarc such as, community shopping center and intermedi
(1)LARGE 4,000 7 80.9% 15 high schaolg) and the areas forynon—ggiggborhood scale sirgzi;afiuiad
VILLA 2,000 78.6% . %a regio?al hig?ways) are excluded from this "net neighborhood area".
e population (or the number of dwelling units) divided by the "net
(2)STANDARD 1,000 : 74.4% . neighborhood area" is called "net nei i i
TN o ; Ui - : uni%] Pl net neighborhood population (or dwelling

(3)1 FAMILY

?E!aégE- ~Computation of column "D" is based on the following formula:

0R p

SMALLER . ) ; Jaat e

VILLA : - (Pax)-(1+c)

where:

(4}§gh¥ﬁv y = ratio of net_neighborhood density to net residential density

i % net'res1dent1a1 density

RISE(2 p = typical population of neighborhood.

STORY) ; : P = 3750 is assumed. ;

k a = neighborhood facility area excluding circulation space (8.1 ha

(5)MULTI- in table A-3-1 (a) as a total of (1% through (7); plus

EAMILY contingency of 10%, i.e., 8.1 x 1.1 £ 9 ha).

MID- a=9hais assumed. ! :

RISE ratio of circulation space to net neighborhood area minus

neighborhood circulation space.

3-5
éTQRy) : c = 0.2 is assumed.

i

b e

- TmmLsana
AR

(6)MULTI- This formula is calicuiated in tne
FAMILY )
HIGH = (where, R = net Residential Area)

RISE

6-1 } 8. : s

gTORg) ¥ %%5_2 ] 2h28 = = y =—g%%‘= —%— (where, N = net Neighborhood Area)
N =(R + a):(1+c)

from above,

R P/x p
¥ = TRea).(17c) - (P/x%a).(1+c] = (P+ax). T+c




Table 10-2-1
IMPLEMENTATION PROGRAM, KHAMIS MUSHAYT®

1975 - 1980 1980 - 1985 1985 - 1995

PHASE I PHASE II PHASE III

TOTAL LAND
TOTAL FLOOR
AREA (m2)

TOTAL FLOOR
NUMBER

NUMBER
TOTAL FLOOR
AREA (m2)
TOTAL LAND
e R | RARERS(ha)
NUMBER
TOTAL FLOOR
AREA (m?2)
TOTAL LAND
AREA (ha)
S8 | Aren (m2)
o0 o

—

,4
=
C—Wwh——wP

MW~ RN

BOYS ELEMENTARYD

BOYS INTERMEDIATED

BOYS SECONDARYP

BOYS HIGHER EDUCATION®
GIRLS ELEMENTARYP
GIRLS INTERMEDIATED
GIRLS SECONDARYP

GIRLS HIGHER EDUCATION®

— L

o O

~_Lthnom—wwum | AREA (ha)
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1

TOT-LOT

PLAY-LOT (KINDERGARTEN)
NEIGHBORHOOD PARK
COMMUNITY PARK

CITY PARK

L
7y
=
w B
—— oo
Db
oo™
W W s
—
o—=0

—
e

11,010
4,410

bl | oo

3,630
1,450

SMALL MOSQUE
JAMI'A MOSQUE
EID MOSQUE

oo | cooaom
(#%)

oo B M
s
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o~
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oo
!
s

1
1
1

|
41
;4
i
B
i <

NEIGHBORHOOD CENTER . . 600 - 14 1,800
COMMUNITY CENTER . 120 2 1 360
CIVIC CULTURAL CENTER - : 950 . 0 2,450

PHARMACY . - 600 5 14 1,800
DIAGNOSIS/TREATMENT 5 5 600 . 3 1,800
COMMUNITY/GENERAL HSOPITAL : 3 . 3,200 3 200 8,000

SPECIAL HOSPITAL 800 . c 10,500 . 480 25,200

ADMINISTRATION 1 s 0.5 0 10,000 0.5 0 20,000

POPULATION/HOUSEHOLDS 31,930/5,458 7,570/1,995 12,100/3,297 36,700/9,318
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NOTE: ( ) Dimensions can vary depending on the 1ocal condition and detail
design, sometimes median strip and green zone can even be
eliminated where elimenation is justified by the detail planning.

EMERGENCY LANE

TRAFFIC
LANE (2 LANE)

GREEN
MEDIAN AND
FUTURE LANE

]
]
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0

il e

} A T o —

e (25.0

[ ) FIGURE A-2-9 (b)

SLese (50.0) ROAD SECTIONS BY
CLASSIFICATION
(EXAMPLE)




Table A-2-9(a)
CHARACTERISTICS AND HIERARCHY OF ROADS AND STREETS (RECOMMENDATION ONLY)

SYSTEM CLASSIFICATION

PRIMARY ROAD SYSTEM !

SECONDARY ROAD SYSTEM

LOCAL ROAD SYSTEM

-

V. REGIONAL

FUNCT IONAL HIGHWAY

CLASSIFICATION

V, MAJOR ARTE-

V3 ARTERIAL
RIAL

V4 COLLECTOR

Vg DISTRIBUTOR Vg LOCAL ACCESS

ROAD

V; SERVICE ROAD

LONG TRIPS:
NATIONAL AND
REGIONAL TRIP

MEDIUM TRIPS:
INTER TO INTRA-SET-
TLEMENT TRAVEL

MEDIUM TRIPS:
INTER-SETTLE-
MENT TRAVEL

MEDIUM TO SHORT

TRIPS: INTRA-SETTLE- SETTLEMENT TRAVEL

MENT TRAVEL

SHORT TRIPS: INTRA-
INTRA-SETTLEMENT

ONLY TRAVEL ONLY

VERY SHORT TRIPS:

SERVICE ACCESS
TO PROPERTIES

FULL CONTROL
120

ACCESS CONTROL
DESIGN SPEED (km/h)
OPERATING SPEED (km/h)

MAXIMUM GRADE: UP (%)
DOWN (%)

MINIMUM HORIZONTAL RAD-
IUS OF CURVATURE (m) 500
HOURLY CAPACITY/LAND
(VEHICLE/HOUR) 1500-800
RIGHT OF WAY (m) 70

LANE WIDTH (m) 3.75 MINIMUM

DIVIDED FLOW ALWAYS

PARKING PROHIBITED

RELATED ELEMENTS EMERGENCY
LANES (SHOUL-
DER), NO SIDE-
WALKS, NO
SMALL MOTOR-
CYCLES
INTERSECTION TYPE GRADE SEPAR-
ATED ALWAYS

DISTANCE BETWEEN INTER-
SECTIONS (m) 1,000 MINIMUM

NORMAL NUMBER OF LANES | 6-4 USUALLY

CONTROL PARTIAL

100 -80 90 -80
80-70 70-60
7 7
8 8

300 250

1000-800 900-700

50 30
3.75 3.5
USUALLY FREQUENTLY
PROHIBITED PROHIBITED
EMERGENCY LANES,

NO SIDEWALK, NO
BICYCLE

EMERGENCY LANES NO
SIDEWALK USUALLY,
SEPARATED SIDEWALK
MAY BE ALLOWED, NO
BICYCLE

GRADE SEPARATION -~
OPTIONAL

GRADE SEPARATED
IN GENERAL

400 MINIMUM 250 MINIMUM

4 MINIMUM 4-2

PARTIAL
80-70
60-50
7
8
200

900-600

25

355

SOMETIMES
INTERIM ONLY
SIDEWALKS SEPAR-

ATED FROM PAVE-
MENT USUALLY

SIGNALIZED

200 MINIMUM
4-2

NONE NONE
60 -50 50
50-30

8

150 75

600-300 400-200
20 15

3.0 2irh
NOT USUALLY NEVER
PERMITTED OR INTERIM

SIDEWALKS

PERMITTED
SIDEWALKS

SIGNALIZED OR
STOP SIGNS

STOP SIGN OR
UNCONTROLLED

200 MINIMUM WHEN
POSSIBLE
2

NONE
30

30

5

2D
PROHIBITED
OPTIONAL

STOP SIGN OR UN-
CONTROLLED




Cloverleaf Diamond Channelized Common

median

Four leg SErips

Cross intersection

@il gl

ik

Optional

left turn
Approximate lane

scale: —t +—t —t —t et
200-400 N 100-200 M 50-100 M 50 M
More or less

Three leg

"Tee" intersection _/m_

Ricc

Basic Vertical separation Vertical separation Flow control Flow control Sign control
characteristics Flow separation Flow control Traffic channels Traffic channels or
of intersection Ramps Ramps Signal control Signal/sign control Uncontrolled
Speed control Speed control
Signal/sign control

Types of roads V1 /Y (Vi intersecting Vy)| Vo / Vp Va / V3 Vg /Yy
intersecting

Vy / Vg Vo / V3 Vg / Vg Vg / Vg
Vo /[ Vo V3 / V3 Vg / Vg Vg / Vs
Vo / V3 V3 / Vg Vg / Vg Vg / Vg

Note: * Median strips-may be eliminated, then
Intersections shown above are "examples" only. roadway width can be decreased accordingly
Actual design should be based on detailed analysis

of each case in each location. ** | oft turn lane may be provided

for safer turn (optional) FIGURE A-2-9(d)

INTERSECTION
EXAMPLES
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0|0
0|0

Vi Vap Vg Vy Vg

FIGURE A-2-9 (c)
ALLOWABLE ROAD
INTERCHANGES

= [ X[x[x[x|>lo]o]

-
o

When two roads (with clasification Vm and Vn) intersect, then inter-
change (Vm/Vn) is:

or 1

Allowed when %C)) [m-n|

Not allowed when (& ) Im-n|
Allowed but not recommended when ( X ) Im-n|

wonon




Table A-3-1(a)
LAND AREA DISTRIBUTION FOR A PROTOTYPICAL CITY.OF 60,000 INHABITANTS (in ha)

NEIGHBORHOOD SUB-COMM.
(3750 Inh)

COMMUNITY
(15,000 Inh) (30,000 Inh)

CITY TOTAL

NEIGHBORHOOD SUB-COMM. COMMUNITY CITY TOTAL
(60,000 Inh)

(3750 Inh) (15,000 Inh) (30,000 Inh) (60,000 Inh)

(1)EDUCATIONAL NURSERY-

FACILITIES

KINDERGARTEN 0.02x4=0.1 x4=
ELEMENTARY

SCHOOL (BOYS) 0.5 x4=
ELEMENTARY

SCHOOL (GIRLS) 0.5 x4=
INTERMEDIATE

SCHOOL(BOYS)

INTERMEDIATE
SCHOOL (GIRLS)

SECONDARY
SCHOOL(BOYS)
SECONDARY
SCHOOL (GIRLS)
TEACHERS
SCHOOL
TECHNICAL
SCHOOL(BOYS)
TECHNICAL
SCHOOL (GIRLS)
COLLEGE WITH

ATHLETIC FA-
CILITIES

0.4

2.0

x2= 0.8

x2= 4.0

x2= 4.0

xe= 2.4

x2= 2.4

1.5

0.9

x2= 1.6

x2= 8.0

x2= 8.0

x2= 4.8

x2= 4.8

x2= 3.0

RECREATIONAL/
ATHLETIC

< FACILITIES
(CONT. )

COMMUNITY
PARK

PLAYFIELD
LEVEL 2

CITY PARK

12.0

3.0

kK

x2=24.0

x2= 6.0

24.0

TOTAL (2)

150.0

(3)CULTURAL
COMMUNITY
FACILITIES-
RELIGIOUS,
SOCIAL AND
CULTURAL
FACILITIES

SMALL MOSQUE
NEIGHBORHOOD
CENTER

JAMI'A
MOSQUE

COMMUNITY
CENTER

CIVIC CENTER

4.0
4.8

2.8

52

3.0

TOTAL (3)

TOTAL (1)

1.1

(2)RECREAT-
IONAL/
ATHLETIC
FACILITIES
(to be
cont.)

TOT-LOT 0.5x16=0.8
NURSERY -KIN-
DERGARTEN
PLAY LOT 0.2x4=0.8
NEIGHBORHOOD

PARK

PLAYGROUND

PLAYFIELD
LEVEL 1

(4)HEALTH
FACILITIES

PHARMACY

DIAGNOSIS/
TREATMENT

TOTAL (4)

(5)COMMERCIAL
FACILITIES

NEIGHBORHOOD
SHOPPING CEN-
TER

COMMUNITY
SHOPPING CEN-
TER

DOWNTOWN SHOP-
PING

NOTE : * 0.75 ha for boy; 0.74 ha for girl
** 1.8 ha for boys; 1.8 ha for girls
*** 2.0 ha for boy; 1.0 ha for girl




Recommended Size
Minimum capacity
Maximum capacity
Maximum No. of Levels
(for garage)

Unit Parking Dimensions
45° one-way
60° one-way
90° two-way

Entrance and Exit
Number

Width of lanes
Radius of Curb (inside)

Ramps and Driveways
Slope
Width
Straight
Curved, inside lane
Curved, outside lane
Curvature

Parking Stalls
Length
Width

FIGURE A-2-9 (e)
STRUCTURE PARKING
(EXAMPLES)

1. Straight Ramp

2. Helical Ramp

3. Ramped Floor

4. Double Ramped Floor
5.5plit-level Floor

200 cars
500 cars
6

At Teast one with muitipie
lanes, minimum 15 m from
street intersection.

3.5 m for one-way

Minimum 3.5 m.

15 per cent maximum.

Minimum 3.0 m,
Minimum 3.5 m.
Minimum 3.0 m.
4 m. diameter to inside.

Unit Parking Dimension

Unit Parking Dimension

16.0m

Aisle
7.0m

a0°

Unit Parking Dimensian

19.0m

18.5m

FIGURE A-2-9-(f)
NIT PARKING
DIMENSION(EXAMPLES)




Table A-3-1(b) 3
GENERAL STANDARDS FOR URBAN LAND DISTRIBUTION
(% OF TOTAL AREA WITHOUT RESERVE

' LAND, NON USED OR BUFFER AREAS)
1 NEIGHBORHOOD  SUB-COMMUNITY  COMMUNITY  CITY
) (3750 INH.) (15,000 INH.) (30,000 INH.) (60,000 INH:)

t Case Case Case Case Case Case Case Case Case Case Case Case
1 % 3 1 2 3 1 2 3 1 2 3

(1)Educational* 2.0 3.4 5.2 2.6 d.2006.0 2000 4.5 6.3 4.1 6.2 8B 48
(2)Recreational/ 9,3 15.9 24.3 9.2 14.8 21.1 11.7 18.3 25.4 13.2 20.0 27.0
Athletic
(3)Cultural/ 1.1 129 2008 R 886 N L2 N B0 26 T 4R 2 a2 1]
Religion and
Social
@ (4)Health 0.2 0.3 D6 03RO 0 8 (T30 b0, T 0TS 5
(5)Commercial* 22083 KI5 TN DRES IS4 S0 PR () NS A Ao 3l R AT
(6)Public Facility - - =2 3R 3T R 2 o R ST 6 2, S
s (7) Industrial - - =386 2 8 8807 NG i8R R ] N 3 T h G 3 T2
)
, p (8)Residential 68.6 58.8 44.8 57.7 46.3 33.0 55.5 43.5 30.2 52.6 40.0 27.0

(9)Transportation 16.6 16.6 16.7 21.8 21.0 20.3 21.3 20.3 19.3 20.7 19.4 18.2

Note: a. Parking is included in each use category.
b. Case 1: 100 pph, NET RESIDENTIAL DENSITY
c. Case 2: 200 pph, NET RESIDENTIAL DENSITY
@ d. Case 3: 400 pph, NET RESIDENTIAL DENSITY
* School athletic ie. palyground/playfield is excluded from this
category in this computation.

A29




Table A-3-1 (a) continued

NEIGHBORHOOD SUB-COMM. COMMUNITY CITY TOTAL NEIGHBORHOOD SUB-COMM. COMMUNITY CITY TOTAL
(3750 Inh) (15,000 Inh) (30,000 Inh) (60,000 Inh) (0 AR o R o0, o0 UMD, 00 TN

59‘-";:?1".':‘\" ! 26 TOTAL of (1) CASE 1 45.6 203.1 425.2 904.5
OFFicE THROUGH (8)

CASE 2 26.7 128.1 275.2 604.5

x2= 0.2
CASE 3 12.5 90.6 200.2 454.5

%2= 0.2 (9)TRANSPOR-  STREET/SIDE-
TATION  WALK* CASE 1 9.1 x4=36.4 x2=72.8  x2=145.6

x2= 0.2
CASE 2 5.3 x4=21.2 X2=42.4 x2= 84.8

x2= 2.0 CASE 3 355 x4=14.0 x2=28.0 x2= 56.0

ARTERIES**
x2= 4.0 CASE 1 20.3 42.5 90.4

S CASE 2 12.8 60.4

CASE 3 g2 45.4

2= 4,
R TOTAL (9)  CASE 1 ] 56.7 236.0

MUNICT
LIBRAZY g : ' x2= 0.8 CASE 2 ; 34.0 145.2

CASE 3 o 23:1 101.4

18.0
GRAND TOTAL

of (1)
THROUGH (9) CASE 1 54,7 259.8 540.5 1140.5

CASE 2 32.0 162.1 345.1 749.7

TOTAL (7) A CASE 3 21.0 113.7 248.2 555.9

TOT 1
tgrﬁtgﬁ vfj“f' 5 ; NOTES: * Assumption: 20% of total of (1) thruogh (8) for small streets re-
(a\q..s,-,'\..” - lated "inside" of neighborhood
JRESIDENTIAL **  Assumption: 10% of total of (1) through (8) for arteries outside
of neighborhood

x4=150.0  x2= 300.

x4= 75.0 x2=150.0 x2=300.0

X4=HaT x2= 75.0  x2=150.0
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