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PREFACE

It is our great honor and pleasure to have the opportunity to participate 1in
the studies of the regional master plan for the Southern Region and master
plans for the main cities of the Southern Region in the Kingdom of Saudi
Arabia.

Our participation in the project was initiated in May, 1974, Since that time
under the guidance of the Ministry and with close 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 Plan reports, all of which have been prev-
iously 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.
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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
ANALYSIS

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 major
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

been 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
meeting long range planning objectives. The Pre-
liminary Master Plan drew on all four previous
reports and presented a program for the develop-
ment of the city over the twenty- zar planning
period. These Final Master plans were prepared
based upon comments and guidance given by the
Ministry and their advisersand represent a set of
workable plans which respond to all the comments
received by the consultant.

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 indepen-
dence of other elements. Taken together, however,
the elements encompass an exhaustive 1ist 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

Strategies reports, and through the establishment
of a "community structure," indicated by Planning
Standards in the Preliminary Physical Master Plan

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

of tha villaae cluster, the recommended directions
for the change 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

Housing 3
Industries 4
General Education

Public and Institutional Facilities

Cultural Facilities

Commercial Facilities

Recreation and Conservation

Transportation

Public Utilities

1-2-4 FLOW OF INFORMATION For each Planning Element, first, the existing
conditions are briefly reviewed. Next, the pro-
Jections of populations developed in Chapter 3
and economic projections developed in Chapter 4
are applied to in the context of the Planning
Standards. As a result, future requirements or
projections for a particular Planning Element may
be obtained. Third, a policy which will deter-
mine land use for the element is developed by con-
sidering the schematic master plan, the community
structure, and the Planning Standards. The appli-
cation of policy principles results in the element
land use plan. Site considerations and local is-
sues are discussed at this stage. The recommended
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 devel-
oped from the Master Plan.
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1-2-5 FEEDBACK Throughout this entire process, constant feedback
assures comprehensive 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 NN
studies leading from the existing conditions, to T T e \
projections of reguirements, to the Master Plan, 20 YEAR MASTER PLAN H
and to phasing, legal, and financial considera- S e ,’
tions and back to projection of requirements. '"\

The process was repeated until all the require-
ments and policy principles could be satisfied in
a consistenet and comprehensive Master Plan.

1-2-6 FUTURE FEEDBACK It must be very strongly emphasezed that this
master plan (as should be the case with any master
plan) must be implemented in a way which allows a
substantial amount of modification in the future, :
should conditions change in unforseen ways or 20 YEAR MASTER PLAN x
should future planners feel that compelling rea- T T R T e ety 2 )
sons exist to alter certain aspects of the plan. ¢ Lt
Such adaptability 7s especially important when 2 ToxA
very rapid development is expected as is the case : e it el (ORI \\
with every major area of Saudi Arabia. 20 YEAR MASTER PLAY ,)

———— A

S Tl

-~

20 YEAR MASTER PLAN
P e )

. Lt

s

sseese

Project horizon for each master planning term

FIGURE 1-2-2
DIAGRAM OF
MASTER PLAN
OVER TIME




FIGURE 1-2-3
REGIONAL
LOCATION

scale 1:2,000,000

NOTE : ;
For definition of sub-regions and
wadi basins, see Southern Kegion,
Physical Plan, Chap.3

===— sub-region

wadi basin







2. summary of existing conditions
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2-1

REGIONAL POLICIES
AND THE CITY

While Bishah shares many characteristics with Ab-
ha, Khamis Mushayt, and other cities of the
Southern Region, it is located relatively close to
the regional boundary. The Western Region of the
Kingdom begins only about 30 km to the west of
Bishah, and thus there are many social and commer-
cial relations that exist. Al Mukharam, for ex-
ample, is in the Western Region, but is within the
Bishah commercial sphere of influence.

Similarly, among the cities of the Southern Re-
gion, Bishah is the closest to such national cen-
ters as Jeddah and Riyadh. These have been the
recipients of many of the dates grown in and a-
round Bishah. Recently, however, the construction
of Route 54 along the Jeddah-Abha axis, and the
proposed construction of a new highway along the
Riyadh-Tathlith-Khamis Mushayt axis have deprived
Bishah of its strategic location along traditional
cross-country routes. It may be desirable to con-
struct a modern highway linking Bishah with one of
these routes if the city's position of prominence
is to be maintained.

National economic activity has had an effect on
Bishah and its environment. In recent years, the
high volume of oil-related development in other
parts of the Kingdom has caused a substantial out-
migration from the Southern Region. The migrants,
for the most part, have been young men aged 15-35
who make up some of the most energetic and produc-
tive sectors of the labor force. Consequently
this Toss is even more severe than if the out-mi-
grants were randomly selected. Yet the Southern
Region has the greatest capacity for agricultural
development of any area in the Kingdom. Nearly
four-fifths of the cultivated land in the nation
are located in this region. If the objective of
national self-sufficiency in food production is
ever to be reached, it will be in large part as a
consequence of the Southern Region's maximization
of its agricultural output.

Part of the problem is purely economic. A worker
may well obtain four or five times the salary by
working in the oil fields of the Eastern Region as
is possible by working as a farmer in the Southern
Region. But there are other less tangible advan-
tages in the way of opportunities for advancement,
for education of oneself and one's family, health
care, for entertainment, and for many other urban
amenities.

Thus it is clear that if the out-migration flow is
to be halted, the Southern Region must be able to
provide some of the attractions and advantages
that are presently drawing its people away. And
Bishah is to be one place where these things can

2-2 MAIN FUNCTION OF
THE CITY

2-2-1 GENERAL

2-2-2 ADMINISTRATION

2-2-3 AGRICULTURE

be offered.

The main function of the city of Bishah is the

administration of the Bishah Province. Unlike

the twin cities of Abha and Khamis-Mushayt , how-

ever, Bishah plays a variety of other roles as

the only major city in the surrounding area:

1. A commercial center serving a wide area within
both the Southern and Western Regions.

2. A point of distribution for goaods sent from
the northern parts of the Kingdom into the

ing.
4. A center for nomads. @
5. A center for the provision of educational

health and other social services.

Southern Region.
3. A center of agriculture, primarily date grow-

Within the administrative structure of the
Southern Region, Bishah Province is formally
under the jurisdiction of Abha. Yet due,among
others, to the historical importance of the city
of Bishah, it possesses all the administrative
offices which are found in the other provincial
capitals of the Southern Region. The offices of
the Emir of Bishah, the branch office of the
Ministry of Municipal and Rural Affairs, and
branch offices of other Ministries are located in
Bishah.

O0f particular importance is the vast hinterland @Q@
of semi-arid land extending east and north of the
city, where a large number of nomadic population

are found. The national government is pursuing

a policy of settling the nomadic population both

in the country side and the city. Due to its
location, Bishah already plays a vital role as

the regional 1ink and service center for these
nomads. i

The Southern Region has nearly four-fifth of the

Kingdom's land and, in light of the goal

of national self-sufficiency in food, it is essen-

tial that the Southern Region's potential be de-

veloped as much as possibie. g

For the present report, the Southern Region has
been divided into four sub-regions. Bishah
Province and portions of the Abha and Najran admin
istrative areas have been combined into the Wadi
Quadrangle Sub-Region.[1].




FIGURE 2-1-1
SURROUNDING
AREA

scale 1:50,000

*For further details, refer
to Table 3-4-1, Air Craft
Noise and Land Use Compati-
bility in Bishah, Alternative
Strategies Report.
SOURCE :
Initial Apprisal of Existing
Conditions, Fig. 2-1 environ-
mental Situation.
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The agriculture and water avaiiabi]itg character-
istics of the Wadi Quadrangle Sub-region have been
summarized in Table 2-2-1.

Agricultural lands under the direct influence of
Bishah are roughly Tlocated in three corridors
extending outward from the city to (1) A1 Hajim,
(2) A1 MuKharam, and (3) Ad Dahw and beyond, all
within 50 km of the city. Remaining agricultural
areas are distributed in small clusters near
Ya'ara, Al Amwah, Tathlith, and Yadama.

It should be emphasized that the Wadi Quadrangle
is an extremely large area, and two-thirds of the
population are nomadic [2]. The only areas which
are under the direct influence of Bishah, agri-
culturally, commercially, as well as administra-
tively, are the three corridors of settlements
mentioned above, containing a total population

of approximately 68,900 persons.

Within the Wadi Quadrangle and the Southern Region
as a whole, however, Bishah plays an important
role as a center for trading and distribution of
agricultural products.

The Preliminary Physical Plan (Chap. 5) and the
Final Physical Plan outline potential means of
improving agricultural production throughout the
Southern Region. Some of the methods applicable
to Bishah and the agricultural lands surrounding
the city are:
1. Improving the system and methods of irrigation
2. Adopting a more productive mix of crops for
cultivation.

3. Joint use of the same land by different crops
or vegetation.

These methods, along with the relative economic

returns of various crops, are presented in more

detail in the Preliminary and Final Physical Plans.

Agricultural policy for Bishah and the Wadi
Quadrangle sub-region should place primary empha-
sis on improving the productivity of lands now
under cultivation, rather than on developing new
agricultural lands. Improving existing lands and
practices is more cost effective than developing
new lands. Also, there is not sufficient supply
of water in areas around Bishah to enable new,
large-scale agricultural development as well as
improvement of present irrigation methods. For
comparison of water requirements of improved irri-
gation with the estimated supply of water availa-
ble in the Wadi Quadrangle sub-region, see South-

ern Region, Preliminary Physical Plan, Tables
4-3-1 and 4-4-1

2-2-4 LIVESTOCK PRODUCTION

Currently the Wadi Quadrangle Sub-Region realizes
some 20,000 tons of livestock production per year,

of which there are 8,000 tons per year of mutton
and 6,000 tons per year of poultry [3]. It has
been estimated by an earlier study [4] that the
average holdings of a nomadic family are two to
two-and-a-half times the average holdings of a
settled farmer. Since there are twice as many
nomads as settled population, it is readily seen
that most of the livestock production is carried

out by the nomads, relying heavily on open grazing.

As a result, the nomads are vulnerable to changes

in weather, and the grazing areas are subject to
over-use and erosion.

In order to avoid future difficulties connected
with open grazing, greater effort should be made
to substitute agricultural feeds (such as stalks
and alfalfa) for open forajing and to closely
manage the use of rangelands. These activities
should be coordinated by appropriate authorities
in Bishah and Tathlith.

Table 2-2-1

AGRICULTURAL LAND AND AVAILABILITY
OF WATER IN WADI-QUADRANGLE SUB-REGION

Total Agricultural Land (ha)
Irrigated Land

Dry Farming Land

With Moderate Improvement

With Extensive Improvement

Available Water Resources (Million m3)

59,100
6,100
3,000
50,000
24.4
40.1
169.3

Note: For methods of estimating these data see Sout
Conditions, Vol. I, Sec. 4-1-2

hern Region, Existing
» and Preliminary Physical Plan, Sec.4-3
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2-3° HISTORICAL GROWTH
AND NATURAL FEA-
TURES

2-3-1 GENERAL

2-3-2 HISTORICAL GROWTH,
VISUAL AND ARCHI-
TECTURAL CHARACTERIS-
TICS

St
¥

The main geographical determinant for the Tocation
of Bishah is Wadi Bishah, a large basin which for
brief periods during the year carries very large
volumes of water. It becomes a river which may be
sevaral hundred meters across. There are a few
wells in the area although generally the land is
hot and dry with a mean annual temperature of a-
bout 25° C and rainfall of 108 mm. The elevation
is 1040 meters above mean sea level.

Historically the settlement was a collection of
villages that produced dates along the wadi, and
which served as a trading point for nomadic people
who roamed the area. The settlement grew slowly
during the early decades of the Kingdom; and in
1963 AD (1383 AH), several villages were incorpor-
ated into the municipality of Bishah.

The basic physical form of Bishah has been estab-

lished largely by the following features:

1. The Wadi Bishah, which determines the availa-
bility of most of the water which is a promin-
ant geological feature on its own, although it
is possible to cross it during dry weather.

2. The agricultural lands, largely occupied by
date palms, which have been developed gradually
over a long period of time and which still com-
prise the main product of Bishah.

3. A pattern of development of streets, housing,
and other features which have also developed
gradually. These have been heavily impacted by
the rapid growth during the past decade but
still establish the basic outline of man-made
features.

The future pattern of growth can be discussed with
regard to five elements:

Direction

Speed (or "Schedule")

Character

Volume

. Regulatory and Control Mechanisms

g W N -

Direction is a major concern since many internal
features, such as housing, must be planned in ac-
cord with projections of physical growth; and many
external features, such as agricultural production
centers, may be affected as well. The wadi is of
significance in directing growth because most of
the water sources are necessary for aariculture
also follow that line. Thusmusch of the future de-

e T L e
e e NV o

2-3-3 NATURAL FEATURES

mands for both urban uses (housing, commercial ac-
tivities) and rural uses (agriculture) are likely
to be in essentially the same area. While there
is a great amount of unused land farther away, it
has been utilized very little except for nomads
and occasional small farms or settlements. Volume
is of interest, since the rate of population growth
has gone from slow to rapid, and is likely to slow
again somewhat. Regulatory and control mechanisms
will be discussed in Chapter 10, "Administration
and Management."

The traditional houses of Bishah have sun-dried,
mud brick walls and mud floors on wood joists.
They are typically two to three stories high,
forming complexes around a courtyard. The houses
of Nimran and Nughaylar are good examples of tra-
ditional architecture in the city. Although

these houses do not meet the standards of a
healthy environment, they are visually and archi-
tecturally an important legacy of Bishah's past.
Form and materials stand in harmony with the sur-
rounding environment defined by the wadi, the
vegetation, and the local landscape. On the other
hand, the recently constructed houses of concrete
block often conflict with this environment. It is
therefore necessary for the government to set
examples and standards of design which satisfy the
modern 1iving requirements, but which also com-
plement the traditional visual qualities of the
city.

1. Climate
The Climate of Bishah is arid, with hot summers
and mild winters. The mean monthly temperatures
range from 189C in January and December to 30.80C
in August. The annual average relative humidity
is 39%. There is very little rain, 108mm per
year, mostly in the spring [5]. Thus agriculture
in Bishah and its surrounding area are heavily
dependent on irrigation.
2. Geology and Soil Condition.
a. Regional Geology
The geological structure of the area sur-
rounding Bishah consists of igneous and
metamorphosed rock formations. Alluvial
deposits are found at surface, with occa-
sional outcroppings of granite. The depth
of the deposits range from 1 to 15 meters
with depths of 20 to 30 meters recorded in
some areas.
b. Soil
Tbe flood plain deposits consist mainly of
silt and muddy sand. Chanell alluvium oc-
curs in the Wadi and consists of course
sand and gravel.

®
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c. Ground Water
Previous investigation [6] indicates that
the depth of water table averages approxi-
mately 2 meters in the Wadi and over 17
meters at a distance of 3 km from the Wadi.
(See Figure 2-3-2). However, the depth
varies according to season by 1 to 2 meters
due presumably to extensive extraction for
irrigation.

There is no indication that the level of
ground water will interfere with building
construction in areas outside the flood
plain of the seasonal river.

Thus the soil condition in and around Bishah, with
the exception of the wadi flood plain, is general-
1y acceptable for construction of ordinary struc-
tures. Buildings with unusually Tlarge ground
coverage or those with elevators require separate
geological studies prior to construction.

3. Wind
The principal wind direction in Bishah is east
by northeast. The mean windspeed is approxi-
mately 7 km/hr, with maximum of 44 km/hr.
Higher wind speeds are observed shortly after
noon each day. Data from the Ministry of
Defense and Aviation indicates that between 7
to 15 days of sandstorms occur in this area.

In terms of implications for planning, activities
with potentially negative environmental effects
should be located either on the wadi side of the
city or in areas south of the city. The proposed
location of the sewage treatment plant satisfies
this condition. In order to protect the quality
of the ground water, however, it is strongly
recommended that the treatment plant be equipped
with secondary and tertiary purification proces-
ses. A triangular area bounded by the airport
and the road to Khamis Mushayt is also suitable
for industrial use.

It is necessary to preserve as much wooded area

as possible (1) to offer protection from the per-
jodic occurrence of sandstorms and (2) to moderate
the hot and arid micro climate of the city. Al-
though pressures for conversion of agricultural
land to urban uses will be strong, absence of

date palms and other wooded areas in the urban
center will lead to poor environmental conditions.

It is recommended that within the triangular in-
dustrial area, a buffer zone of vegetation be
created along the Khamis Mushayt road for visual
and environmental benefit.

2-4  STRUCTURE OF THE
CITY

2-4-1 GENERAL

*

With the exception of some of the development
which has occurred as a consequence of government-
al expansion and population growth, Bishah gener-
ally maintains the structure which has been in ex-
istence for decades or even centuries. One of its
striking features is the lack of public buildings
aside from mosques. This should not come as a
surprise since most public functions were carried
out during the weekly market day. The market pro-
vided the most important means for the exchange of
goods and services between producers and consumers
in the Region as well as between local residents
and merchants catering to the interregional trade
with Yemen, the Hijaz, Najd and Africa. Only the
larger agglomerations enjoyed the privilege of
having storercoms for permanent trading. Even so,
this did not affect the importance of the market.
Indeed, the assembly of the area's inhabitants at
the market location provided the best opportunity
for carrying out public functions such as the ad-
ministration of justice, the collection of taxes,
the announcement of Government decrees and public
notices, and the contracting of official business.

In addition, many social functions such as mar-
riage engagements and the arbitration of disputes
took place on market days. It is therafore nat-
ural to find that each tribe jealously guarded its
market prerogatives in terms of day and location
and took great pride in establishing its reputa-
tion. Its chiefs were responsible for the safety
of all participants and the maintenance of law and
order in all activities.

Because Bishah is an agglomeration of districts
that have been put together by administrative de-
cision, it is somewhat difficult to establish a
clear delineation of the city and its sub-sec-
tions. The manner which has been chosen to accom-
plish this is through definition of a “central
district" and an"outer district." The former con-
tains about 7900 persons and is expected to main-
tain the most rapid rate of growth, nearly dou-
bling by 1995. The latter has about 3100 and
will increase by over fifty percent in the same
period.

The direction of growth in the immediate future is
proposed to be toward and within the "Hizami De-
velopment District" to the northeast of the pres-
ent central area. After 1985, it is expected to
be to the northeast.
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2-4-2 EXISTING STRUCTURE

Heights of buildings in Bishah are generally Tow,
varying from 1 to a maximum of 4 stories. Within
the old housing districts (survey districts I-1
and 1-2, Fig. 3-1-0), buildings are composed of
one to three story tower houses and one to two
story collective houses. In survey district I-5,
one to two story public buildings and two story
building complexes with shops and apartments may
be found. Buildings in other parts of the city
are mainly one to two stories.

Various building types, uses, and services have
been described in detail in a previous report [7].
Some of the important observations are summarized
[N ey

Ve U .

1. Manufacturing establishments fall into two
general categories:

a. Small scale production mainly of building
products in ground floors of buildings and
houses.

b. Large, open-air establishments for the manu-
facture of cement blocks and for repair of
automobiles; one establishment of the latter
ty?$ possesses a large enclosed structure as
well.

2. Commercial activities are housed in structures
similar to these in other cities of the Southern
Region:

a. In independent, one-story structures

b. On ground-floors of buildings and houses

c. In case of "gahwah," on second floor or on
roof of buildings.

3. Educational institutions are generally housed
in structures built accarding to the specifi-
cations of the Ministry of Education (for boys
schools) and of the General Administration of
Girls' Schools (for girls schools). Some ex-
ceptions are:

a. Schools located in converted, older houses
or buildings.

b. Special activities, such as athletics,
youth center, etc.

4. There is one hospital in Bishah, located in
survey district II-9.

5. Administrative buildings are located generally
in survey district I-5. It should be noted
that not all administrative functions are lo-
cated on government land. It is expected that
these agencies will try to relocate in the fut-
ure into government owned properties.

6. Some characteristics of houses in the central
district have already mentioned. Existing
housing is discussed in detail in Sec. 3-4.

Existing land use is presented in Fig. 2-4-2.

Historically, most housing and urban facilities
(such as administrative, commercial, and manufac-
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2-5  PRINCIPAL ISSUES
AND PLANNING OBJEC-
TIVES

2-5-1 GENERAL

T e = T ppm—

turing activities) have been concentrated in the
Village of Rawshan, and use in this area has been
closely analyzed in a previous report [8]. and
summarized in Chapter 9 of the present report.
Until recently, major urban activities have been
concentrated along the principal road leading to
the Bishah airport. The most intensive land uses
are found on either side of this road, with less
intensive uses located away from it. However,
since the airport is located less than 2 km from
the northwestern edge of the city, there is little
room for location of future facilities. One of
the principal tasks facing Bishah is to develop
a new direction for the growth of the city.

There are two central issues that will affect the

growth and development of Bishah within the coming

twenty years. These are:

1. Rate of population growth

2. Development objectives established by the Gov-
ernment.

Bishah has undergone a very rapid burst of popula-
tion growth in the past ten to fifteen years since
it was incorporated. Part of this may be thought
of as being in the general frame of development of
the Kingdom during this period, with urbanization
increasing almost universally. But part of it is
due to specific conditions affecting Bishah. One
of these has been the policy of increasing govern-
mental functions there, with the result that about
90% of the employment is associated with the Gov-
ernment. This increase is likely to diminish in
the future and thus the population increase will
be smaller, depending more upon natural increase
and less upon large scale in-migration. Popula-
tion projections are discussed at length in Chap-
ter 3, "Population and Housing."

I S

Development objectives are to be carried out in
three phases:

1. Phase I 1975-1980
2. Phase II 1980-1985
3. Phase III  1985-1990

The majority of development that is to occur in
Phases I and II will take place in the Hizami De-
velopment District, a section of approximately
five square kilometers located to the northeast of
the central area of the city. This development
will include residential, commercial, and agricul-
tural uses.

B T A U AT R = e
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2-5-2 PLANNING OBJECTIVES
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It is expected that development of this section
will be in large part complete by 1985, after
which growth will be re-directed to the southwest,
in Phase IIIL.

The immediate problems faced by the city of Bishah

are:

1. To provide housing and services for a rapidly
growing population.

2. To protect suitable agricultural lands from
unnecessary conversion to urban uses.

The previous reports, existing conditions and

alternative strategies, have identified the causes

leading to these problems and the means to allevi-

ate them.

In addition, as the only major city in the Wadi

Quadrangle sub-region, Bishah must address itself

to the other concerns of the sub-region, including:

1. Pravision of technical, marketing, and financial
services to farmers.

2. Provision of social and financial services to
nomads.

3. Management of rangelands and livestock produc-
tion.

At the national level, development goals have

been established for the Second Five-Year Develop-
ment Plan prepared by the Ministry of Planning.
These goals have been examined in Tight of the
resources of the Southern Region and its various
sub-regions, resulting in regional development
objectives[9].

Based on foregoing considerations, planning object-
ives for the city of Bishah have been adopted in
consultation with the Department of Town Planning.
A. Economic Development

1. Develop the full agricultural potential of
the region through government initiated pro-
grams for water management and improvement
of agricultural productivity.

2. Diversify the economic base of the sub-
region and the city of Bishah through the
formation of process industries based on
agricultural products.

3. Promote organized, commercial Tivestock pro-
duction based on cultivated fodder and pre-
vent further deterioration of the interior
land caused by over-grazing.

B. Human Resources Development

1. Increase the productivity and earning capa-
city of individual workers.

2. Provide adequate education and training for
the agricultural population in anticipation
of social and economic changes.

2-6

2-6-1

PLANNING AREA

GENERAL

3. Establish a program for the education settle-

ment, and assimilation of nomads.
C. Social Development

1. Improve the quality and extent of social wel-
fare services to the residents of the sub-
region.

2. Provide adequate and suitable housing and
public utilities.

3. Protect the existing, traditional social fab-
ric from the negative effects of regional
economic development.

The project area for the master planning of Bishah

has been defined to include:

1. The Village of Rawshan (URTEC 5% Survey)

The Hizarim development area

The Village of Nughaylah

. The Village of Rawshan al Mahdi

. The Village of Nimran

. A rectangualr area for urban expansion south
of Rawshan

. A triangular area for industrial use adjacent
to the airport.

oYU WM

~

Traditionally, urban activities of Bishah have
been concentrated in the Village of Rawshan. The
offices of the Emir, the branch offices of the
various Ministries, and the major sug were all
located in Rawshan [10]. In the absence of a
clear legal boundary for the city, Rawshan came
to be identified as the city of Bishah [Tl

The socio=economic survey (URTEC 5% survey area
was chosen on the basis of this traditional iden-
tification of Rawshan Village as the City of
Bishah [12]. It became apparent during the

course of the study, however, that the rapid growth
of the city's population is creating pressures for
residential construction and urbanization beyond
the original survey area. The area of urban in-
fluence of the city of Bishah includes the vil-
lages of Nimran, Rawshan al Mahdi, Hizarim, and
Nughaylah, as well as Rawshan. In addition, the
recent acquisition of the Hizarim development

area by the Ministry of Municipal and Rural
Affairs has extended the area of concern to in-
clude the hitherto vacant land lying immediately
northeast of Rawshan.
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7-6-2 POPULATION, AREA
AND LAND USE

Population of the URTEC 5% Sam51e Survey area has
been estimated to be 7.900 [13]. Population of
the planning area outside the survey area.has
been estimated on the basis of a combination of
(1) population density of a comparable district
in the survey area and (2) previously known data,
such as the Feeder Roads Study [14].

The planning area is bordered by agricultural
lands on the northeast and the southwest, by the
wadi on the northwest, and by the airport on the
southeast. The area encompasses approximately
2,000 ha of land, exclusive of the airport.

Land uses in the survey area have been identified
and tabulated in Bishah, Existing Conditions,
Vol. I, Table 4-2-1. Existing land uses in the
planning area outside the survey area generally
fall into the following categories:

1. Private agricultural land.

2. Private residential land

3. Private vacant land

4. Public land

0f these, the private agricultural and residen-
tial lands are identified in Fig. 2-4-2, and the
public lands (in particular, the Hizami develop-
ment area) are identified in Fig. 2-4-1.

It should be noted that the planning area can

and should change over time in response to
changes in urbanization and the growth of the
city. In particular, if the master planning
process is repeated, as recommended in Chap. 1,
the planning area should be redefined in light of
the available information.

CHAPTER 2:

NOTES

92
10

.

11.

12.
112)
14.

. For definition of the Sub-regions- See

. Based on 1974 National Census, See Southern

. Southern Region, Preliminary Physical Plan,

. For more detailed discussion of climatic fac-

- Ministry of Municipal and Rural Affairs,

. Bishah, Existing Conditions, Vol. I, Sec.5-2.

Southern Region, Preliminary Physical Plan,
Chap. 3.

Region Preliminary Physical Plan, Table 9-1-8.

Table 6-2-5.
ILACO, Socio-Economic Development Plan for the
South-west region of Saudi Arabia, 1973

tors, see Bishah, Existing Conditions, Vol.I,
Sec. 2-2.

Citg of Bis@ah Water Management Preliminary
Design Studies, Allott and Lormax Consulting

Engineers, 1976.

Bishah, Existing Conditions, Vol. I, Chap. 4.
Southern Region, Preliminary Physical Plan,
Sec. 3-2-2.

See Existing Conditions, Bishah, Vol. II
Figs. 1-1 and 5-1.

See for example, Ministry of Communication,
Feeder Roads Study. ITALCONSULT, 1970.

Existing Conditions, Bishah, Vol. I, Fig.3-1-3.
Existing Conditions, Bishah, Vol. I, Sec. 3-1.
Ministry of Communication, Feeder Roads Study,
ITALCONSULT, 1970
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3-1-2 RELATIONSHIP TO THE
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ure used for planning purposes is 28,000, approx-
imately the mean of the other two.)

According to the 1974 census conducted by the
Central Department of Statistics, the population
of Bishah and surrounding villages is 41,540, of
which 29,267 are urban and rural settled popula-
tion and 12,273 are nomadic population [19
However, there are more than 40 so-called "sur-
rounding villages" included in this estimate.
The Census also does not report separate figures
for Al Mukharam and Ad Dahw, although one is re-
ported for Al Hajim. It is apparent, therefore,
that the figure of 41,540 refers to an extended
area of influence of Bishah, namely the three
corridors of settlement and cultivation which
extend from Bishah to northeast, northwest and
southwest. Thus the combined population of
58,857 for "Bishah and surrounding villages" and
Al Hajim can be regarded as the sphere of influ-
ence of the city of Bishah. Major regional
activities, such as hospitals and regional com-
merce, should be planned on the basis of this
target population.

3-1 POPULATION PROJEC- A more detailed discussion follows:
TIONS AND HOUSING 1. The fertility rate, defined as the annual num-
ber of births per female population aged 15-49,
is 20.7%, a high figure in comparison with
3-1-1 EXISTING POPULATION The 1975 population of Bishah is 11,000, 7,900 in more developed nations. This is in large part
the central district and 3,100 in the outer dis- an element of traditional life in Saudi Arabia,
trict. It is projected that in the period 1975- as well as a response to a perceived need for
1995, the population will increase to at least more people.
20,300 and possibly as much as 36,600. (The fig- 2. Traditionally, 1ife expectancy has been only

W

POPULATION PROJECTIONS

about two-thirds of that in more developed coun-
tries. However, the increase in the health
care standards now underway will produce an in-
crease in mean life expectancy. If the fertil-
ity rate remains the same, the population will
increase.
A variety of conditions have affected this
trend, such as:
a. A relatively large percentage of the total
national population (about 30%) has moved.
b. An increasing tendency by nomadic peaples
to settle.
c. A relative lack of services and amenities
in the Southern Region.
d. A heavy demand for workers in the hydro-

Table 3-1-1

1975 1980 1985 1995

3.1-3 POPULATION PROJECTIONS The maximum represents an extension of the growth City of

rate of the past few years, which is about seven Bishah

percent annually. This is an extraordinarily high High - 14,700 19,800 36,600

rate and it is not expected to be maintained. The Low - 12,800 14,900 20,300

Tow figure represents an annual increase of about Planning 11,000 13,500 17,000 28,000

three and one-half percent, which is based simply

upon natural increase (births-deaths) with a net Central (Survey)

migration rate of zero. Even this lower figure is District

greater than the projected growth for all of the High - 11,100 15,700 31,000

Wadi Quadrangle sub-region, which is only about Low - 9,300 11,000 15,400

eighteen percent over the twenty year period. Planning 7,9002 10,000 13,000 23,000

From this information, the following specific :

trends may be qerived: gg:li}g%s

1. High fertility. ] High = 3,600 4,100 5,500

25 Relat1v§ly low mean 1ife expectancy. Low £ 3,500 3,900 4,900

3. Increasing out-migration, primarily to other Planning 3‘100b- 3,500 4,000 5,000

regions of the Kingdom.
4. A somewhat lower increase in the rate of in-mi- Notes :

gration, primarily from Arabic countries to the
south.
5. Rapid urbanization within the region.

a. URTEC 5% Survey, 1975

b. URTEC Field Survey and ITALCONSULT Feeder Road Map (VILLAGE INDEX)
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3-2  HOUSING NEEDS
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carbon industry in other parts of the King-
dom.

e. Relatively depressed salaries. The average
salary in the five cities of the Southern
Region is about half that of urban industri-
al areas of the Eastern Region, and that ru-
ral salaries in the Southern Region are half
those of urban areas.

f. Out-migration is most predominant among
males aged 15-35; the out-migration rate of
the population aged 15-25 is estimated at
75%. Further, the volume of out-migration
has been doubling once every five to six
years. This will have a severe impact on
the regional labor force (which is only
about 20% of the total population), which
may be alleviated somewhat by in-migration.

4. In-migrants are of three basic types:
1. Civil servants such as teachers or Govern-
ment workers assigned to the Region.
2. Migrants from other Arabic countries, mostly
Yemenis and mostly unskilled.
3. Migrants from rural areas of the Southern
Region. L

Bishah presently has one of the highest mean
household sizes of any area in the Southern Region
with nearly seven persons per household. This
means that the present housing stock contains a-
bout 1600 units. The household size is expected
to diminish, however, so that the projected in-
crease in housing units is actually greater than
the rate of population increase. The household
size will decrease to 4.5 by 1995. This will re-
quire 6222 housing units, an increase of more than
three and one-half the present number.

For the central district alone, there are now
about 1140 housing units for a population of 7900.
In 1995, the need will exist for 5100 units of
housing, more than a four-fold increase.

The land area exists for accommodating these in-
creases, but must be allocated properly. There
will be a tendency to make use of good agricultur-
al land for housing purposes if it is not halted
by policy and regulation. Since agriculture is
the main function of the Southern Region, and a
very important activity in Bishah itself, agricul-
tural land must be protected from the encroachment
of housing and other urban uses.




Table 3-1-2
PROJECTED POPULATION AND HOUSIMG NEEDS BY DISTRICT

1975 1980 1985 1995

Planning Popula- House- Popula- House- Popula- House- Popula- House-
District tiond holds tion holds tion holds tion holds

il 3,240 470 5,100 910 4,500 900 5,000 1,100
.2 500 70 500 90 2,500 500 3,000 660
-3 500 70 400 70 500 100 4,000 890
4 - = - 400 80 3,500 780

4,240 610 6,000 1,070 7,900 1,580 15,500 3,440

1,580 230 3,000 540 3,500 700 3,500 780

- = = 2,300 460 3,000 670
= = = - - 3,500 780
2,100 300 2,100 370 2,200 440 2,500 550

3,680 530 5,100 910 8,000 1,600 12,500 2,780

80 L0 7o R iio o 3
3,080 2,400 430 1,100 220

Total 11,000 13,500 2,410 17,000 3,400 28,000

Household
Size 6.86P 5.6 5.0 4.5

NOTES :

a. From URTEC 5% Sample Survey and Italconsult.

b. From URTEC 5% Sample Survey. The mean household size is assumed to reduce
at a decreasing rate.
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HOUSING POLICY

e S e ——)

It is clear that the increasing population and

decreasing household size will combine to produce

a tremendous need for new housing in the coming
twenty years. Careful attention must be paid to
the planning and implementation in order to meet
the objectives of producing good quality housing
for all persons, maximizing the efficiency and
convenience of land use patterns, and protecting
agricultural land and preventing urban sprawl.

There are two general points to this policy.

1. The provision of better housing for all citi-
zens of the Kingdom and all residents of Bi-
shah. The following are among the specific
steps which should be taken:

a. housing construction by the Government for
sale and rent,

b. provision of bank loans for housing con-
struction,

c. provision of a subsidy for specific improve-
ments within housing units such as sanitary

facilities and structural reinforcement,

d. improvement of the environment outside of
houses by the Government such as provision
of sewer and street pavement.

2. Preservation of existing housing stock (as well

as other buildings) through the following:

a. implementation of zoning and other regula-
tory processes as discussed in Chapter 9,
"Land Use" and Chapter 10, "Administration
and Management,"

b. designation of specific neighborhoods or

houses for preservation and rehabilitation,
with the latter to be heavily subsidized by

the Government,

c. provision of a subsidy for complying with
specific conditions in regard to building
design set by the Government.

Due to a relatively small population size of this

city, most of residential areas should have low

density development with low-rise buildings. The

residential areas can be classified into three
with the maximum density as follows:

1. Low density less than 100 pph
2. Medium density 100 pph to 200 pph
3. High density over 200 pph

Due to the economic value of the central area,
only high density development should be allowed
in the central area. Low density development

should be restricted in the peripheries, with me-

dium density development filling in inbetween.
The residential area as a whole should aim at a
net density of about 30 housing units per hec-
tare.

Table 3-3-1
0BSOLESCENT HOUSING
Central District Outlying District
Collapsing Houses 105 units 50 units
Aged Houses 245 340
Simple Shelters 790 50
Insanitary Houses 390 440

Note:

These classifications of obsolensce are not mutually exclusive. Most of
aged houses and simple shelters suffer from insanitary conditions, and most
collapsing houses are also aged houses. For spatial distribution of obsoles-
cent housing, see Bishah, Initial Appraisal of Existing Conditions, Fig. 6-3-3.
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3-4 HOUSING LAND USE

3-4-1 CRITICAL ISSUES
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Bishah's housing needs will expand by as much as
three and four times over the coming twenty years,
which illustrates how the orderly and planned use
of the land for residential and other purposes is
of critical importance. Up to the present time,
the form of housing development has been largely
in accord with traditional agricultural patterns.
But as the administrative and commercial functions
increase their roles and as additional growth oc-
curs, it will be necessary to plan more comprehen-
sively. The issues that must be taken into ac-
count in estabiishing an orderly system of housing
land use are size, density, use, and location.

1. Size. The Eean size of rural housing units is
about 100 m¢, which seems large. However, this
includes much space used for animals and stor-
age of food and implements. Further, more than
one family unit often lives in the same housing
unit. In light of this, it would be possible
to reduce the average size of a single family
dwelling unit in the urban area in comparison
with those in the rural areas, without reducing
the per person space available or creating an
uncomfortable 1iving environment.

2. Density. Conservation and efficient use of
land in the central parts of Bishah are impor-
tant to maximize use of infrastructure and pro-
vide the most convenient manner of living and
working. It is therefore the policy to in-
crease density to a level of 1 unit/200-250 m?
by zoning controls and to ensure that future
development is in accord with this standard.

3. Use. Residences have traditionally been used

for a variety of purposes in addition to hous-

ing, such as small shops or the keeping of ani-
mals, but it may be necessary to restrict uses
in the future. If higher densities are devel-
oped, for example, it would be unsanitary for
animals to be kept. Section 9, "Land Use"
deals with this issue in detail.

Location. The location of housing is deter-

mined by a variety of factors such as existing

housing locations or proximity to markets or
fields. Because of the high priority which

has been given to agricultural production, it

is the policy to protect farmland from being

changed into residential land.

=

3-4-2 RESIDENTIAL DENSITY
AND BUILDING TYPE

The projected 1995 housing requirements of 6,220
dwelling units (Table 3-1-2) have been distri-
buted according to a residential land use plan
(Fig.3-4-1). Following the existing pattern of
use, it is recommended that areas immediately
adjacent to the principal road in Rawshan be

set aside for high density residential. Land
adjacent to this area should be preserved for
medjum density, and the remaining residential
lands should be maintained for low density use.

Planning Standards, appendix to Southern Region
Final Master Plan indicate the relationship be-
tween net neighborhood density and net residen-
tial density. In the present case, the following
relationships among gross density, net neighbor-
hood density, net residential density, and
net rgsidentia] density may be expected (Table
3-4-1).

Table 3-4-1

PROPOSED RESIDENTIAL DENSITY AND BUILDING TYPE

Gross Net Net
Density Density Neighborhood Residential Building
Classification Range Density Density® Typed
(pph)? (pph) (pph)
Low 100 75 125 Standard to Small
Villa

Medium 100 - 200 175 400 Two to three Story
Multi Family

High 200 200 550 Four Story Multi-
Family

Notes:

a. Units in persons per hectare (pph).

b. See Planning Standards, appendix to Final Physical Plan, for definitions
of net neighborhood and net residential density.

c. Obtained from Planning Standards, Fig. A-2-8.

d. See Ibid, Table A-2-8.

CHAPTER 3: NOTES
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1. See Southern Region, Preliminary Physical
Plan, Sec. 9-1 and Table 9-1-8.
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FIGURE 3-4-2
GROWTH OF
RESIDENTIAL
AREA 1975 - 1995

residential area scale 1:40,000
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4-1 SECTORAL COMPOSI-
TION AND PROJEC-
TIONS

4-1-1 GENERAL

4-1-2 SECTORAL DISTRIBUTION

The dominant statistic about the present labor
market is that nearly sixty percent of the jobs,
and nearly ninety percent of the salaries paid are
associated with the Government. This includes
both jobs directly paid for or sponsored by a Gov-
ernmental agency, and construction projects for
Government facilities; the remainder are in some
form of agricultural work.

The present situation, and that of the immediate
future, is established by the following condi-
tions:

1. A low unemployment rate. This means that there
are still opportunities for jobs for those who
wish to migrate to Bishah.

2. The likelihood that certain types of activi-
ties, particularly construction (which is la-
bor-intensive) will continue, although probab-
1y at a lower rate than before.

3. A lack of any likelihood that agricultural em-
ployment will increase. This is due to the
fact that date growing, which makes up most of
the agricultural activity in Bishah, has a rel-
atively low intensiveness of labor; and that
any increase in the volume of date growing is
likely to be accompanied by increased mechan-
ization, thus offsetting any need for addition-
al labor.

4. A larger indigenous labor force.

The sectoral distribution of employment within the
survey area (Fig. 3-1-0) has been estimated and
analyzed in a previous report [1]. Since the
planning area has been extended in this report
(see Sec. 2-6 aboye), it is necessary to re-
estimate the distribution of employment within

the new project area.[2] Based on field obser-
vations and interviews conducted subsequent to

the URTEC 5% Sample Survey, the following assump-
tions have been adopted:

1. The labor force participation rate of the pop-
ulation in the planning area outside the survey
area is egual to the participation rate inside
the survey area.

4-1-3 EMPLOYMENT PROJECTION

2. Approximately one-half of the employment out-
side the survey area are engaged in agricultur-
al and livestock production.

3. The remaining one-half of the employment out-
side the survey area are distributed among the
various non-agricultural sectors in roughly
the same proportion as the employment inside
the survey area.

Thus, of the 3,100 people lining in the planning

area outside the survey area, 17.7%, or 550

workers, are assumed to be employed [3]. One-

half, or 275 workers, are assumed to be engaged
in agriculture and the remaining workers distrib-
uted among the other sectors. The results are

summarized in Table 4-1-0.

The following assumptions have been made in the

projections of employment in Bishah:

1. Labor Force Participation Rate
The existing labor force participation rate
has been estimated on the basis of the URTEC
5% Sample Survey [4]. In the future, as more
women enter the labor force and as life expec-
tancy increases, the participation rate is
expected to increase gradually over time.
Increase of 2 percentage points every five
years is assumed.

2. Primary Sector
It is assumed that the agricultural employment
in the city of Bishah will grow at the same
expected rate as the demand for agricultural
workers in the Wadi Quadrangle Sub-region as
a whole. Thus the number of workers demand
for irrigated farming, dry farming, and live-
stock production for the Wadi Quadrangle Sub-
region have been aggregate to yield total
growth rates of 17%, 35%, and 56% over the
existing 1975 number of workers in the years
1980,1985, and 1995, respectively [5]. At the
same time, however, it is expected that mech-
anization will relieve approximately 5% of the
farmers in 1985 and about 15% in 1995, result-
ing in adjusted total growth rates of 17%,
27%, and 35% in the years 1980, 1985, and
1995. [6]

3. Secondary Sector.
It is expected that, if the full potential for
agricultural process industries is realized,
the present share of the workers in the second-
ary sector may be approximately doubled in
1995 to 15%.

4. Tertiary Sector.

It is recommended that the government pursue

a deliberate policy to encourage the growth

of the tertiary sector, exclusive of govern-

ment employment, in order to provide increased

@
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Table 4-1-0

ESTIMATED 1975 SECTORAL DISTRIBUTION OF
EMPLOYMENT IN THE ADJUSTED PLANNING AREA

Inside
URTEC
Survey Area

No. of
Workers

%

Outside
URTEC Adjusted
Survey Area Planning Area

Total Sub-Total
No. of No. of By Sector
Workers Workers % %

in services to a growing population and to reduce
jrent out- direct dependence on government employment at
G the same time.
5. Government Sector.
nent out- The recent growth of the city appears to be
among the due in large part to recent changes in the
roggh]y domestic policies of the Central Government
t inside placing greater emphasis on the provision of
: social welfare services. These policies have
planning relied on direct employment and transfers.
%- 20 In order to stabilize the local economy,how- Sector
One—d ever, it is recommended that the government
%’ Engades encourage the growth of the tertiary sector Primary
N glisthils and discourage the direct dependence of the Agriculture
152 are workers on government employment. Thus, as Livestock
i a policy target, it is recommended that, al- Mining
' though the absolute number of government em-
% . ployees will rise, the share of the government Secondary
e 1nggme sector be slightly decreased to 45% overall by Construction
@ 1995. Manufacturing
B on rat 6. The percentage shares of the various sectors :
B R in the intervening years between 1975 and 1995 Tertiary
b e i have be?n interpolated from the existing and 1;11_'2:: -
: i target figures. [
@' -ﬁ’e SERECT ; . Insurance
' 2?;;5 For comparison, if may be noted that the sectoral Real Estate
% five . shares of employment in the United States are Transportation
i1y i 3.8%, 22.8%, 35.8%, 22.6%, and 15% in the primary Communication
[ ! secondary, tertiary (exclusive of government), Utility
' employment i government and miscellaneous sectors, respective- Service
B . came ly. [7] Thus the target rates recommended for
@'icu]tum] Bishah are reasonable in light of the special Government
reai requirements of the city. Government
% gion as Other
saﬁﬁm de- i It should be emphasized, however, that the target Other
angle Sub- rates are not predictions, in the sense that they
1 total presuppose a series of governmental actions, for Total
ver the i example, to improve the present systems of irriga-
%the years ! tion, to encourage the growth of the tertiary sec-
5]. “At the | tor, and to encourage the establishment of second-
%that mech- | ary sector activities. Without the parallel under
y 5% of the l taking of these policies, actual employment may
95, result- greatly differ from the projected figures.
jof 17%,
5, and
tential for
realized,
the second-
ubled in

'{- govern-
e increased
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Table 4-1-Ta
PROJECTIONS QF EMPLOYMENT

1975 1980 1985 . 1985
[abor Force
Participation Rate (%) 17.7 19.7 2 25.7
planning Population B
in the Central District 7,900 10,500 13,000 23,000
Employment in the Central
District 1,400 2,070 2,820 5,900
Population in Planning
Area 11,000 13,500 17,000 28,000
Employment in the Plan-
ning Area 1,950 2,660 3,690 7,200
Notes:
a. Assumed to increase 2 percentage points every five years. See Text
b. From Table 3-1-1.
c. Project population in the planning area times the labor force participation

a. From Table 4-1-0
b. For qssumptions behind target shares, see text.
are interpolated from existing and target shares.

ii—nm o A S s e A A

The intervening years

c. A1l commercial and service sectors exclusive of government employment

rate.
Table 4-1-1(b)
PROJECTED SECTORAL COMPOSITION OF EMPLOYMENT
IN THE PLANNING AREA
1975
Existing 1980 1985 1995

sector oot MLS0 e LT T e
Total Employment 1,950 100.0 2,660 100.0 3,690 100.0 7,200 100.0
Primary Sector 275 14.1 320 12.0 350 9.5 360 5.0
Secondary Sector 168 8.6 270 10.3 440 11.9 1,080 15.0
Tertiary Sector® 527 20060 780 29.3 1,150 31.2 2,520 35.0
Government 956 49.0 1,290 48.4 1,750 47.4 3,240  45.0
Other 24 152 - - - = = e
Notes:

10,000+
i
9,000+ ! g
i
8,000 \
7,000 7,200 i
Total Employg
o
6,000 '
5,000—
4,000 !
3,690
3,240 t
3,000 Government |
,520 A5
2,000 Tertiary %@
g___
1,000 —"1,080 E
507 i%?)ondary .
- %gg 570 350 Primary
[ I I I | §
1975 1980 1985 1990 1995 g
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FIGURE 4-1-1
PROJECTED
GROWTH OF

EMPLOYMENT BY SECTOR
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4-2

4-3

DISTRIBUTION OF EM-
PLOYMENT CENTERS

INCOME DISTRIBUTION

Employment in Bishah is concentrated in the fol-

lowing five fields:

1. Direct Government employment.

2. Indirect Government employment, e.g. construc-

tion of Government buildings, roads, public

works facilities, etc.

Agriculture, largely date growing.

Agro-industry, largely processing and packing

of dates.

5. Commercial employment, ranging from informal
sale of items in the Sug to distribution of
commercial goods shipped into Bishah from else-
where in the Kingdom.

=W

Government employment takes place for the most
part in the central area, with some scattered
alsewhere as in schools. This is likely to re-
main essentially the same. Indirect Government
employment takes place wherever construction and
development activities are under way; for the im-
mediate present, this is also likely to be concen-
trated in the central area. The possible excep-
tions may occur if large-scale construction takes
place elsewhere, as in the building of the connec-
tor road previously discussed. Agricultural em-
ployment will continue to be Tocated along the
wadi, since it is determined by the availability
of water.

Thus of the five, agro-industry and commercial em-
ployment are the sectors most capable of being in-
fluenced by Governmental policy.

The per capita wage in Bishah is high, relative to
other areas of the Southern Region, at nearly

SR 1000/mo. This is a function of the relatively
high salaries paid in connection with Government
work, whose rate of increase is not expected to
continue. Further, there is a high differential
between urban and rural workers as well as one a-
mong the regions of the Kingdom. As a rule, urban
workers in the Southern Region make about twice
what rural or agricultural workers earn, and urban
workers in other parts of the Kingdom (particular-
1y the oil fields of the Eastern Regiong make a-
bout twice the wages of their counterparts in the
Southern Region. The income distribution policy
thus needs to address a wage differential that
varies internally within the Southern Region by
two hundred or more percent, and nationally by
four hundred or more percent.

It appears that the need is for a policy that will
address two areas:

38

4-4  INDUSTRIAL LOCATION

4-4-1 LOCATION POLICY

o

1. Promotion of industrial and commercial develop-
ment in Bishah and the Southern Region. This
is desirable because the wages available in
such activities are generally higher than those
found in agriculture and because of the 1ikeli-
hood of secondary economic activities developing
from initial investment. It is also desirable
as a balance to the high proportion of public
employment in Bishah.

2. Support to agriculture. In all Tikelihood it
will be necessary to provide sizeable financial
support to agriculture. This will serve sever-
al objectives:

a. Stabilization of population and discourage-
ment of large-scale movement.

b. Promotion of nomad setiiing.

c. Increase in agricultural output and promo-
tion of national food self-sufficiency.

d. Promotion of the type of development which
is likely to produce the greatest long-term
benefits for the Kingdom.

The only actual industrial use that is expected to
occur in Bishah in the near future is processing
of dates.

Industrial location policy should take the follow-

ing objectives into account:

1. Maximization of efficiency of location with re-
gard to transportation of raw and finished
products, communication, association with sim-
ilar functions, convenience of workers and pa-
trons, and so on.

2 Maximization of the use of infrastructure, such
as water supply, electric lines, and waste dis-
posal facilities.

3. Minimizing the impact upon other uses, partic-
ularly residential and farming areas.

4. Compatibility and support to related commercial
activities in order to provide the greatest
support to the local and national econcmic and
commercial needs.

5. Adherence to the land use policies with regard
to location, size of plot, and intensity of
use, as expressed in the plan. (

6. Minimizing negative environmental impacts
through proper consideration of wind direc-
tion.
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4-4-7 INDUSTRIAL LAND USE

Based on the forgoing policy objective, two gen-
eral areas have been set aside for industrial
use in the city of Bishah (Fig. 4-4-1):

1. A triangular zone of approximately 1.00 ha
bordered by the Bishah airport on the east
and by the extension of the road to Khamis
Mushayt on the northwest. It is proposed
that this zone be planned in a manner simi-
lar to the new industrial zone immediately
west of Khamis Mushayt. It is recommended,
however, that any industry with potentially
excessive smoke or noise be located further
away from the city along the road to Khamis
Mushayt. The triangular zone should be re-
served for relatively "clean" industries
which require large amounts of space, such as
concrete block manufacturing, automobile re-
pair, and a sub-regional trucking and distri-
bution center- It is also recommended that
a buffer zone of 50m or more be reserved along
the Khamis Mushayt road for planting in order
to provide visual and environmental relief.

2. The miscellaneous agricultural lands at the
Southwest corner of the Hizami Development
Area and along the newly paved road from the
center of the city to Ad Dahw. Recently, the
Department of Town Planning, Southern Region
has approved construction of a date packing
factory in this area. Because this area en-
joys great accessibility both to the existing
agricultural lands and to regional highways,
it is recommended that a selective establish-
ment of light agro-industries with minimum en-
vironmental empacts be permitted. Unlike the
industrial area near the airport, however, ap-
plications for industrial uses between the
city and the Wadi must be considered on a case-
by-case basis. All large scale activities
should be directed toward the new industrial
areg or points south along the Khamis Mushayt
road.

Recently,Allott and Lomax Consulting Engineers
have conducted water management studies [8] and
made a recommendation for the location of a sew-
age treatment plant northwest of Nughaylah, at
the edge of Wadi Bishah. Although the proposed
site is generally acceptable, the following con-
siderations should be met:

1. The proposal site is located downwind of the
Hizami development area for the most frequent
wind direction in Bishah, which is east by
northeast. However, the second most frequent
wind direction is northwest, and the southern
portion of the Hizami development area lies
directly downwind of the proposed site.
Therefore, adeguate consideration must be

40
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given to possible negative effects of the
seasonal northwest wind.

. The proposed site is located at the eastern

3%

G PR —

bank of Wadi Bishah. Since a large number
of agricultural communities downstream of
Bishah must continue to rely on underground
water below and near the wadi for domestic
and agricultural water supply, there must be
absolutely no contamination of the water in
or below the wadi. In order to insure that
contamination will not occur,
a. The treatment plant must be constructed
with particular care for possible leak-

age, and
b. Secondary and tertiary treatments, as well
as the primary treatment, should be made

before the effluent is discharged.
The proposed site is subject to potential
flooding by the seasonal wadi. The treatment
plant must be sufficiently protected from
such flooding.

. Bishah, Existing Conditions, Vol. I, Sec.3-2.
. See Bishah, Alternative Strategies, Sec.4-1-1.

See Table 3-1-1 above and Table 4-1-1la.

. Bishah, Existing Conditions Vol. I, Sec.3-2.
. From Southern Region, Preliminary Physical

Plan, Tables 5-2-16, 5-2-17, and 5-2-18.

. For a discussion of mechanization, See

Southern Region, Preliminary Physical Plan,
Sec. 7-2.

Bureau of Labor Statistics, U.S. Department of
Commerce, 1977.

Ministry of Municipal and Rural Affairs, City
of Bishah, Water Management Preliminary Design
Studies, Allott & Lomax Consulting Engineers.
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5-1  GENERAL EDUCATION

5-1-1 EXISTING CONDITIONS

5-1-2 PROJECTED ENROLLMENT
AND FACILITIES

A Directorate of Education existed in this

area for a long time, and in 1954 it was
upgraded to ministerial level. The budget of the
ministry has been enlarged considerably in recent
years, although reaching nomads and those in re-
mote areas has been difficult. At present the
adult literacy rate is fairly low, but over ninety
per cent of the children attend elementary school
so that a dramatic increase in the educational
Tevel will come with the rising generation.

At present there are two boys elementary schools
and two for girls in the central district of
Bishah. In the outlying areas there are typically
a boys school and girls school for every three to
five hundred school-age children. The more remote
villages depend upon Bishah for higher education,
since it has the only intermediate and teacher
training schools in the area.

The adult male literacy rate is in excess of fifty
per cent, which is twice that of some areas in the
Southern Kingdom; it is likely that this high rate
is at least partly a consequence of well-educated
persons who have migrated into Bishah recently,and
not necessarily an indication of a high school at-
tendance rate by the indigenous population in the
past. The female literacy rate is much lower,
about twenty-five per cent. However, the present
attendance rates are in excess of ninety-five per
cent for boys and ninety per cent for girls, so
that literacy rates should increase rapidly in the
coming years.

There are three components to the educational

planning methodology of the present study:

1. Population projections (Chap.4) as the princi-
pal basis for educational planning.

2. Grouping of projected populations into a hier-
archical order of communities, called the
Community Structure.

3. Recommended Standards for enrollment and phy-
sical facilities.

Specific, numerical guidelines are available in

the Planning Standards Appendix. Following are

some general comments on methodology.

From a study of the population structure of the
five cities in the Southern Region, the expected
number of children per hundred population has
been computed for each age group. By applying
the appropritate coefficients, the total numbers
of school age population eligible to enroll in
the primary, intermediate, and secondary schools

may be determined. Recommended target enrollment
rates produce the total projected enrollment at
each educational level, and the size of the resi-
dent population and that of the expected enroll-
ment determine a grouping of population into
appropriate school districts for elementary,
intermediate, and secondary schools. Finally the
number of school districts forming the Community
Structure determines the number of schools.

The total number of schools required in the fut-
ure is compared with the existing number and dis-
tribution of schools. Any inadequacy in the num-
ber of schools must be corrected by conversion of
existing schools or construction of new schools.

As far as possible, the boundaries of school dis-
tricts have been drawn in a manner which makes
maximum use of existing schools. It is recom-
mended, however, that these boundaries be recon-
sidered periodically in order to better reflect
the underlying structure of communities in the
city.

The target rates of school enrollment for 1980
and beyond are 100% for elementary boys and girls
schools, 100% for intermediate boys and girls
schools, 50% for secondary boys school, and 30%
for secondary girls school. Although there may
be some difficulty in achieving these rates by
1980, assumption of these rates is justified by
the following, temporary characteristics of
existing general education in the Southern Region:
1. Currently, there are some discrepancies between
the ages of some students and their grade
levels in school. This is due to irregular
entry ages in the past and to some instances
of uneven advancement.

2. Because there are few schools outside the city,
many children from the surrounding rural areas
also attend the schools in the city. As
schools are built in rural areas, it is ex-
pected that the children will be able to attend
schools in their own neighborhoods.

Thus, each neighborhood in the planning area will
have one boys elementary school and one girls
elementary school. Each sub-community will have
one boys and one girls intermediate school, and
Bishah as a whole will be equivalent to a commun-
ity with one boys and one girls secondary school.

Numerical projections have been made on the basis
of standards contained in Planning Standards,
appendix to Southern Region, Preliminary and Final
Physical Plans. The projections are summarized in
Tables 5-1-la, 5-1-1b, and 5-1-1c.

®
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Table 5-1-1a
PROJECTED GENERAL EDUCATION AREA REQUIREMENTS

19752 1980 1985 1995
pﬁnm‘ng population 11,000 13,500 17,000 28,000
Boys Tt
. of School Age Population 1,050 1,300 1,600 2,700
No. of e ndents 1,050 1,300 1.600 2,700
No. of Schools 4 6 9
Total Floor Area (m?)C g 7 5,850 7,200 12,200
Land Area for Building(ha) 1.3 1.6 1.9 3.2
Playground Area(ha)® 2.1 2.8 3.2 5.4
Total Land Area(ha) 3.4 4.2 5.1 8.6
Girls
No. of School-Age PopulationP 1,050 1,300 1,600 2,700
No. of Students 1,050 1,300 1,600 2,700
No. of Schools 2 3 4 6 9
Total Floor Area (m“)© g A7 5,850 7,200 12,200
Land Area for Building(ha) 1.3 1.6 1.9 3.2
Playground Area(ha)® 2.1 2.6 3.2 5.4
Total Land Area (ha) 3.4 4.2 5.1 8.6
Total
No. of Schools 6 8 12 18
Total Floor Area (m?) 9,900 12,160 15,300 25,200
Total Land Area(ha) 6.8 8.4 10.2 1742
Notes:

a. Figures for 1975 indicate the requires
reconmended standards are to be satisfied

b. Assume 19% of the total population will be in age

c. Based on 4.5 m¢/student. See Planning Standards, Sec.

d. Land area for building includes building area
and pedestrian circulation (including parking
landscaping. 20m2/student is recommended.

(bui

groups 6 to

d number and size of schools, if the

il
A-2-1-2 and A-2-1-3.

1ding coverage), vehicular
), and minimum setbacks and

e. Playground area at 20m2/student. See Planning Standards, Sec. A-2-2-4.
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Table 5-1-1b
PROJECTED GENERAL EDUCATION AREA REQUIREMENTS
INTERMEDIATE
19752 1980 1985 1995

Planning Population 11,000 13,500 17,000 28,000
Boys

No. of School Age Population® 410 510 640 1,050

No. of Students 410 510 640 1,050

No. of Schools 1 1 2 2

Total Floor Area (m?)C 2,700 3,300 4,200 6,800

Land Area for Buﬂdinﬁ (ha)d 0.8 1.0 1.3 2.1

Playfield (1) Area(ha)€ 1.2 1.5 1.9 3.2

Total Land Area(ha) 2.0 2.5 e 5.3
Girls -

No. of School Age Populationb 410 510 640 1,050

No. of Students 410 510 640 1,050

No. of Schools 1 1 2 2

Total Floor Area (m2)C . 2,700 3,300 4,200 6,800

Land Area for Buildin ha) 0.8 1.0 1.3 25

Playfield (I) Area{ha? oz 1.5 1.9 3.2

Total Land Area (ha) 2.0 2.5 3.2 5.3
Total

No. of Schools 2 2 4 4

Total Floor Area (m?) 5,400 6,600 8,400 13,600

Total Land Area (ha) 4.0 5.0 6.4 10.6
Notes:

a. Figures for 1975 indicate the required number and size of schools, if the
recommended standards are to be satisfied.
b. Assume 7.5% of the total population will be in age groups 12-14.

c. Based on 6.5 mZ/student. See Planning Standards, Sec. A-2-1-4 and A-2-1-5.
d. Land Area for building includes building area (building coverage), vehicular
and pedestrian gircu1at10n (including parking), and minimum setbacks and

landscaping 20m</student is recommended.
e. Playfield, Level I, at 30mé/student. See Planning Standards, Sec. A-2-2-6.
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Table 5-1-Tc
PROJECTED GENERAL EDUCATION AREA REQUIREMENTS

SECONDARY

19752 1980 1985

planning Population

11,000 13,500 17,000

Boys

Girls

_ of School Age PopulationP 410 510
ﬁg. of Studentsg & 205 255
No. of Schools 1
Total Floor Area (m2)d 1,40 1,800
Land Area for Building(ha)® 0
Playfieid (i1) Area{ha)f 1
Total Land Area (ha) 1

No. of School Age Popu1ationb

No. of Students®

No. of Schools

Total Floor Area (m2)d
Land Area for Building (h
Playfield (II) Area (ha)f
Total Land Area (ha)

ANE

Total

No. of Schools
Total Floor Area (m?)
Total Land Area (ha)

Notes:

d.

b.

fi2

Figures for 1975 indicate the reguired number and size of schools, if the
recommended standards are to be satisfied.

Assume 7.5% of the total population will be in age groups 15 to 17, evenly
divided between boys and girls.

c. Enrollment rate is assumed to be 50% for boys and 30% for girls.
d.
e.

Based on 7m2/student, See Planning Standards, Sec. A-2-1-6 and A-2-1-7.

Land area for building includes building area (building coverage),

vehicular and pedestrian circulation (including parking), and minimum set-
backs and landscaping. 25mZ/student is recommended.

Playfield, Level II, at 50m2/student. See Planning Standards, Sec. A-2-2-7.

5-1-3 PROPOSED LAND USE

5-2  PUBLIC AND INSTI-
TUTIONAL FACILITIES

5-2-1 HIGHER AND SPECIAL
EDUCATION

In general, schoéls should be located near the cen-
ters of the particular community units which they
serve. In a small city such as Bishah, however,

it is possible to depart from this recommendation.

Recently, the Department of Town Planning-
Southern Region, has approved the location of

a boys educational center northeast of Rawshan.
Due to its centrality, this is an appropriate
site for intermediate and secondary schools.

The only institution of higher learning now in
operation in Bishah is the teachers training
school, whose nine teachers and twenty-six stu-
dents hold classes in a facility shared with
another school. Future development should be
based on the following:

1. It is likely that there will be a dramatic
increase in the number of persons attending
school, particularly the higher Tevels.

. It is necessary that an adequate teacher-pupil
ratio be maintained; thus more teachers will be
needed.

. Improvements should be made in the quality of
the school as well as the size. An independent
facility suitable for higher education should
be obtained.

Bishah and the surrounding area have a large
nomadic population whose children will attend
schools both in the city and in the rural areas.
Of the 1,900 school age boys from nomadic
families, it is assumed that up to 20%, or
400 boys, will be attending elementary, inter-
mediate, and secondary schools in Bishah. Al-
though this number is expected to decrease
significantly as the settlement of nomadic
population proceeds, there is a need to con-
struct a special dormitory for children at-
tending schools in Bishah. Suggested site and
standards are presented in Table 5-2-1b.

Because of the strong, traditional considerations
which influence the education of girls, it is ex-
pected that there will not be a demand for girls
dormitory. However, should such a demand mater-
ialize, a girls dormitory may be constructed with
the same space standards as the boys dormitory.
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Table 5-2-1a
PROJECTED HIGHER AND SPECIAL EDUCATION AREA REQUIREMENTS

19758 1980 1985 1995

Boys Teacher Traiping School
ﬁo. of Studenté 4 60 80 10? 15?
No. of Schools = =
Total Floor Area (m2)4 500 600 800 1,300
Total Land Area (ha)® 0.2 0.2 0.3 0.5
Girls Teacher Training School
No. of Students 40 50 60 100
No. of Schoaols - - 1 1
Total Floor Area(m?) 300 400 500 800
Total Land Area (ha) 0.1 0.2 0.2 0.3
Boys Technical School
No. of Students 60 80 100 160
No. of Schools - - - -
Total Floor Area (m?) 500 600 800 1,200
Total Land Area (ha) 0.2 0.2 0.3 0.5
Girls Tachnical School
No. of Students 40 50 60 100
No. of Schools - = o =
Tatal Floor Area (m?) 300 400 500 800
Total Land Area (ha) 0.1 0.2 0.2 0.3
Total
No. of Schools® = - 22 2
Total Floor Area (mz) 1,600 2,000 2,600 4,200
Total Land Area (ha) 0.6 0.8 1.0 1.6

Notes:

a. Figures for 1975 indicate the required number and size of schools, if the
recommended standards are to be satisfied.

b. Number of students enrolled in teacher training schools is assumed to be
equivalent to 15% of boys aged 15 to 17 and 10% of girls aged 14 to 17.
Same standards are used for technical schools. Unlike the students in
secondary schools, who are assumed to be residents of Bishah, students in
teacher training and technical schools will come from a wider area within
the Wadi Quadrangle sub-region.

¢. Due to the small size of the schools during the first several years of the
20-year period, it is recommended that the teacher training and technical
programs be housed along with the secondary school. After 1985, a separate
gg;]g;;g i22ﬁ1q b? constructed gor jognt use by the boys teacher training

nical programs, and another building fo i
training and technical schools. B/ fon es uagird S heaclieg

d. Based on 8 mé/student. See Planning Standards, Sec.A-2-1-8 and A-2-1-9.

e. Based on 30m2/student. These areas do not include grounds for athletic ac-
tivities. The playfields of secondary schools should be shared with the
students of teacher training and technical schools.

Table 5-2-1b
BOYS DORMITORY FOR CHILDREN OF NOMADIC POPULATION

19752 1980 1985 1995

Planning Projection
of Nomadic Population
in Bishah and Surround-

ing Area 12,300 9,600 7,500 4,500
No. of School Age Bays® 1,900 1,500 1,100 700
No. of Boys Requiring

Accommodation 400 300 200 150
No. of Dormitories i 1 1 1
Total Floor Area (m?)e 6,000 4,500 3,000 2,200
Total Land Area (ha) 1.0 1.0 1.0 1.0

Notes:

a. Figures for 1975 indicate the number and size of dormitories, if the
recommended standards are to be satisfied.

b. It is assumed that the numadic population to be served by this facility
is limited to those 1iving in Bishah and surrounding areas as listed in
the 1974 National Census (See Southern Region, Preliminary Physical Plan,
Table 9-1-8). The planning projections are based on the average of the
high and low projections for the nomadic population in the Wadi Quadrangle
Sub-region.

¢. The number of boys expected to be in the appropriate age categories for ele-
mentary, intermediate, and secondary schools. 15.1% of the total population
are assumed to be in this age category. See Planning Standards, Sec. A-1-3.

d. It is assumed that some 20% of the boys in the school age categories will
attend schools in Bishah. The remaining boys are assumed to attend schools
in the rural areas outside the city. It should be noted that these boys are
in addition to the expected number of students residing in the city, but
they are included in the total expected enrollment as defined in Tables
5-1-1a, 5-1-1b, and 5-1-1c, due to the high enrollment rates assumed in the
first years of the project period.

e. 15m2/student is recommended, of which one-half is reserved for the exclusive
use by the student. It should be noted that the demand for dormitory accom-
modation by nomadic children is assumed to decrease along with the decrease
in nomadic population. It may be assumed, however, that excess capacity will
be used by other students seeking accommodation in the city.

f. 1.0 ha/facility is assumed.

B [
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§-2-2 MOSQUES

5-2-3 HEALTH CARE

Mosques are required and arranged hierarchical-

1y according to community structure. By 1995

each neighborhood should have mosque and each
sub-community a Jami'a mosque. The mosques

should be located near the centers of the community
units which they serve. Educational and cultural
facilities should be closely linked to the mosques
in order to foster an integration of religious and
educational functions.

Unlike some of the other areas in the Southern
Region, there are no serious epidemic diseases

in Bishah [1]. Health and medical needs of the
city and its surrounding area are generally rou-
tine or preventive, and there are almost no cases
of malaria or Bilharzia which are serious threats
to health in the Tihama Sub-region

Health problems in Bishah are primarily related to
general hygiene. In particular, contamination of
publicly supplied water is a serious health haz-
ard. Samples of water have been examined by Allott
and Lenox [2] and found to be unsuitable for

human consumption. Garbage disposal is also
inadequately controlled. As the population of the
city increases, present practice of open-air
dumping should be discontinued.

Thus, the objectives of health care policy in

Bishah should therefore follow the national objec-

tives of the Kingdom to provide a comprehensive

system of preventive health services. In particu-

lar, health care policy in Bishah should strive:

1. To increase the number of modern hospital beds
so that by 1980 the standard of 2.5 beds per
100 population will be met.

2. To increase the number of clinics, dispensar-
ies, and other subordinate facilities so that
such services are convenient to all sectors of
the population.

3. To increase the number of supportive facilities
so that it is not necessary for patients to be
hospitalized unless there is a real need.

4. To strengthen the system of on-going primary
health care and preventive services.

6. To establish a program of nutritional education,
with governmental provision of supplements as
necessary.

7. To improve public health supportive systems,
such as sanitation, innoculation, and other
means of disease control.

8. To increase the number of physicians to a ratio
of 1 per 2,000 population by 1980.

9. To establish health education programs.

10. To establish a health administration system
with primary responsibility at the local level.

Medical services in Bishah in 1975 were concentrat-
ed in one general hospital with 62 beds. There
were at that time six general practioners, two
specialists, and one dentist, and the hospital
treated nearly 46,000 patients.

Currently, the Ministry of Health is planning a
new general hospital in Bishah, one hospital for
obstetrics and gynecology, and one hospital for
accidents [3]. Of the three, a site for the new
general hospital has already been recommended by
the Department of Town Planning, Southern Region.

The following are some of the issues to be con-
sidered in the siting and distribution of new
health facilities:

1. Bishah provides medical services to a wide area
of the Wadi Quadrangle Sub-region. Hence a new
facility should be located in an area easily
accessible from the surrounding communities as
well as the central urban area. In this regard,
the northwestern portion of the new Hizami
development area has several desirable charac-
;e;i?ﬁics for health care facilities [See Fig.
a. The land is already owned by the government.
b. The land is located away from residential

areas which have been planned for most of
the development area.

c. The Tand is accessible from the regional
thoroughfare which connects Rawshan with the
new bridge across Wadi Bishah.

d. The land is bordered by quiet, agricultural
lands.

e. There are some 67 ha of land in this area,
sufficient to support a complex of several
large hospitals which can share personnel
and facilities for an efficient use of re-
sources. Thus, the site recommended by the
Department of Town Planning is highly appro-
priate for the new general hospital.

2. According to the Director General of the Minis-
try of Health, Southern Region, six accident
hospitals are planned for the region, one of
which is to be located in Bishah. For reasons
already given, a site in the northwestern por-
tion of the Hizami development area should be
considered.

3. The Ministry of Health is also planning to con-
struct an obstetrics and gynecology hospital.

When the new general hospital is completed, it
is recommended that the existing general hospi-
tal west of Rawshan be converted for use by an
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5-2-4 PUBLIC ADMINISTRATION

obstetrics and gynecology program, until such
time as a new, expanded facility is required.
The new facility should also be located in the
northwestern portion of the Hizami development
area.

. There are many advantages to be gained by sit-

ing the various hospitals into one complex.
personnel and facilities may be shared; unnec-
essary duplication of facilities and grounds
can be eliminated; and the available resources
can be utilized most efficiently. 1In order to
realize these advantages, however, it is neces-
sary to have a phased program for an orderly
construction of the facilities. Studies

should be undertaken to establish a master plan
for the health services complex.

. The existing hospital should be maintained as

an out-patient clinic, even after a new general

hospital and other medical facilities have been

constructed. The present site is appropriate

for out-patient services, since

a. It is located close to Al Rawshan and acces-
sible to a large segment of Bishah's popula-
tion.

b. It is located near agricultural lands bor-
dering the wadi, but away from the commer-
cial district of Al Rawshan.

The public administration functions carried out in

Bishah are as follows:

Office of the Emir

2. Local offices of the national government,
mostly the Ministry of Municipal and Rural
Affairs

3. General offices of the municipality

4. Public service office (postal office, telegraph
office, driver's license bureau, etc.)

5. Civil Defense Department (fire and police ser-
vices, etc.)

6. National defense facility

7. Courthouse

8. Prison

Together these occupy about 4.5 ha. This re-
quirement is expected nearly to more than double
by 1995.

48

Table 5-2-2a
PROJECTED HEALTH FACILITIES AREA REQUIREMENTS
NE IGHBORHOOD AND SUB-COMMUNITY FACILITIES

19752 1980 1985 1995
Planning Population 11,000 13,500 17,000 28,000
Neighborhood Pharmacy
No. of Facilities 3 4 6 9
Total Floor Area (m2)P 550 700 850 1,400
Total Land Area (ha)¢ 0.4 0.4 0.6 0.9
Sub-Community Diagnosis and
Treatment Center
No. of Facilities d 1 1 2 2
Total Floor Area (m¢) 100 100 200 200
Total Land Area (ha)® 0.3 0.4 0.5 0.8
Total Neighborhood and
Sub-Community Faci1it£es
Total Floor Area (m¢) 650 800 1,050 1,600
Total Land Area (ha) 0.7 0.8 ] 157,

Notes:

a. Figures for 1975 indicate the number an
mended standards are to be satisfied.

treat?ent center in Bishah.

b. 0.05m

/inhabitant.

recommended standards.

c. 0.1 hafunit.

e. 0.3 m
community.

There should be one pharmacy for each neighborhood.
d. 0.01 g /inhabitant.
/inhabitant.

d size of facility, if the recom-
There is no existing pharmacy or

See Planning Standards, Sec. A-2-5 for this and other

There should be one treatment center for each sub-
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Table 5-2-2b
PROJECTED HEALTH FACILITIES AREA REQUIREMENTS
COMMUNITY AND SUB-REGIONAL FACILITIES

1975 1980 1985 1995
Extended Service Area
Planning Population® 41,500 44,300 48,700 61,700
Recommended Size1o; e
Community General Hospita
(No. of Jéeds)b 150 160 170 220
Recommended Size of
Special Hospital
(Eo. of Beds)® 100 130 150 190
Existing General Hospital
(No. of Beds) 62 62 g2d -8
Land Area (ha) 4.2 4.2 4.2 4.2
Proposed NewsGeneral
Hospital® - - 200-500 200-500
Land Area (ha)f - = 28.0 28.0
Proposed Obstetrics and
Gynecology Hospital® 100-200
Land Area (ha)d - - - 18.0
Proposed Hospital for
Accidents® - - - 100
Land Area(ha)d - - - 10.0
Total Land Area
Existing and Proposed (ha) 4.2 4.2 32.2 60.2

Notes:

a. The population of Bishah and the surrounding area according to the 1974
National Ceqsus. The population is assumed to grow at an average of high
and low projections for the wadi quadrangle sub-region (Southern Region,

Preliminary Physical Plan, Table 9-3-5).
b. Recommended standard is 3.5 beds/1000 inhabitants.
See Planning Standards, Sec.A-2-5-3.

¢. Recommended standard is 3 beds/1000 inhabitants. See Planning Standards,

Sec. A-2-5-4.

d. It.is.assumed'that, at the completion of a new general hospital, the
existing hospital will be temporarily converted to obstetrics and gynecology

hospjta]. When a new obstetrics and gynecology hospital is built, the old
hospital should be converted into a community out-patient clinic without

cacilities for hospitalization.

e. Information on proposed hospital obtained from Ministry of Health, Southern

Region, and health Office, Abha.

Table 5-2-3

PROJECTED PUBLIC ADMINISTRATION AREA REQUIREMENTS

1975
Existing 1980 1985 1995

Employment in Government

Sector? 956 1,290 1,750 3,240
Employment in Public
AdministrationP 480 650 880 1,620
Tatal Floor Area (m?-)C 13,800d 16,200 22,000 32,400
Total Land Area (ha)® 4.54 4.8 6.6 9.7
Notes:
a. From Table 4-1-1b. %9
b. Assumed to be one half of total government employment. The remaining

employees are teachers, policemen, and other non-administrative workers.
c. Gross floor area per eman§ee is assumed to decline from nearly 30m</

employee at present to 20m¢/employee in 1995.
standard in Planning Standards, Sec. A-2-7-4.

If recommended space

d. Date on existing facilities obtained from field observation and 1974
aerial photographs and map. See Bishah, Existing Conditions, Vol. I,
Table 4-2-1, and Vol. II, Fig. 5-1. Buildings are assumed to be one and a

half stories high on the average.

e. Gross site area is presently some three times the gross floor area. ‘This

ratio is assumed to remain constant in the future, although a ratio of 2
is acceptable. See Planning Standards, Sec. A-2-7-4.

Notes, Table 5-2-2b, Continued:

f. Site of approximately this size is under consideration
of Town Planning, Southern Region.
g. Computed at land area per bed approximately equivalent to the proposed new
general hospital.

by the Department
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5-3 CULTURAL FACILITIES

5-4  COMMERCIAL
FACILITIES

5-4-1 GENERAL

There are many buildings in Bisha which have been

constructed from indigenous materials. It is

desirable to maintain them for the following

reasons: X

1. They represent a significant aspect of tradi-
tional 1ife in the Southern Region.

2. They have been well developed over a period
of time and needs according to climate and use.

3. Rehabilitation and upgrading of old buildings
is less expensive than tearing them down and
building new ones.

4. They can be built of Tocally available materi-
als with local labor.

Among the actions that can be taken to protect
and conserve this architectural heritage are:
1. Establishing a system of incentives through

taxes and subsidies to encourage maintenance
and upgrading of existing buildings.

2. Establishing a policy by the government to re-
habilitate existing buildings and re-use them
whenever possible, rather than construct new
buildings.

3. Establishing a system of zoning and land use
regulations which will protect and preserve
such buildings.

Bhishah has traditionally served as commercial

center to the area around it and to nomads. How-

ever, it has not yet developed a comprehensive

and well-designed commercial area within the city

itself. There are several objectives associated

with such a center, including:

1. Maximizing the efficiency of commercial
exchanges

2. Maximizing the efficiency of transportation of
goods into and from the sug, and the conven-
ience of the consumer

3. Protecting adjacent neighborhoods from intru-

sion of commercial activities

Establishing a hierarchical system of commer-

cial facilities for convenience and efficiency.

~

Commercial facilities in Bishah include 189 perma-
nent shops and 100 temporary shops or stalls in
the suq, for a total of 289. This provides the

highest ratio of shops to population of any city
in the Southern Region, which demonstrates Bishah's
commercial importance

5-4-2 PROPOSED DISTRIBUTION

5-5

OF COMMERCIAL ACTIVI-
TIES

NEIGHBORHOOD AND
COMMUNITY
CENTRAL AREAS

Because there has not yet developed a truly uni-
fied and comprehensive commercial district, it
is necessary to take special steps inBishah to en-

courage such a development. This is discussed in

section 5-5, "Neighborhood and Community Central f
Areas." s
Future commercial development in Bishah will §

occur in response to two types of retail needs
of the city. First, in addition to the existing
commercial facilities in Al Rawshan, two neigh-
borhood retail centers must be established to
serve the immediate, daily needs of new popula- i
tion expected in the Hizami development area and
in the extension area south of A1 Rawshan (see
Fig. 5-4-1). Establishments such as bakeries,

dry goods stores, drugstores, laundry, and barber
shop will Tocate in these neighborhood retail cen-
ters. Second, the community and sub-regional com-
mercial facilities of Al Rawshan must expand in
response to increased population in Bishah's ex-
tended areas of influence along the three corri-
dors to Al Mukharam, Ad Dahw, and Al Hazim. Flor-
ists, bookstores, toy stores, radio repair shops,
among others, will locate in Bishah to serve this &)
Targer population. In order to estimate this

second type of facilities, the population of

Bishah aqd surrounding areas, as defined in the .
1974 National Census, is used as a base for future ?
projection. i

In the "Planning Standard" section, reference is
made to the process of grouping neighborhoods in
a hierarchical fashion to establish various func-
tions and activities at the most appropriate and
effective level. Five levels have been estab-
lished as follows:

1. Residential Unit Group. This consists of about
250 persons, many of whom may be related and
practically all of whom will know each other.
Most of the activities carried on at this level
are essentially private or family oriented;
only a few facilities, such as tot lots and
open space, are provided. It is important to
maintain the integrity of such a unit and not
split it up by construction of major roads or
streets.

2. Sub-neighborhood. This consists of about 1,000
and is closely related in its function to the
residential unit group. Basically recreational
areas are provided at this level.
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Table 5-4-1

PROJECTED COMMERCIAL AREA REQUIREMENTS

Al Rawshan

1975
Existing® 1980 1985 1995
Commercial Diztaict :
Neighborhood Retai
Sergice Population o 11,000 13,500d 11,300d 11,088
Total Floor Area (m?) 1,810 2,800 2,800 z,g
Total Land Area (ha)® 3.0 3 3.3 =3
i tail
COgggz;g: ggpﬁ%ation' 41,500 44,300 48,700 61,700
Total Floor Area (mzag 2,710 4,400 4,900 6,200
Total Land Area (ha) 3.5 4.1 5.3 7.6
Al Rawshan Sub-Total
Total Floor Area (m?) 4,520 7,200 7,700 9,000
Total Land Area (ha) b 7.4 8.6 10.9
Hizami Neighborhood
Retail Center
Service Population - - 3,400 10,500
Total Floor Area (m?)¢ - s 900 2,600
Total Land Area (ha)® - - 1.0 3.2
South Rawshan
Neighborhood Retail Cenier
Service Population ém ol - - 2,300 6,500
Total Floor Area (me)¢ - - 600 1,600
Total Land Area (ha)® - - 0.7 2.0
Total Commercial Area
Total Floor Area (mZ) 4,520 7,200 9,200 13,200
Total Land Area (ha) 6.5 7.4 10.3 16.1

Table 5-5-1
PROJECTED SOCIO-CULTURAL FACILITIES AREA REQUIREMENTS
NEIGHBORHOOD AND COMMUNITY CENTERS

19758 1980 1985 1985

Notes:

a. There are currently 4,520 mé of commercial space on 6.5 ha of land. See
Bishah, Initial Appraisal of Existing Conditions, Fig. 6-2, and Existing

Conditions, Vol. I, Table 4-2-1.

Taking into consideration the greater

demand per service population for neighborhood over community facilities,

it is assumed that approximately 40% of the commercial space is devoted to

neighborhood retail needs and 60% to community retail.
b. The service population for Al Rawshan neighborhood retail is the entire

planning area of Bishah from 1975 to 1980.

After 1980, it is proposed that

new retail centers be opened north and south of the existing central area,

and the service population neighborhood retail in A1 Rawshan will be Timited
ning districts 1.1 and 2.1.

to pla

Can 1575 ma/inhabitant. See Planning Standards, Sec. A-2-6-1.

d. Since the current_demand for commercial floor area per service population is
1ow§r_than10.25 mz/inhabitant, these figures are transitional.
/inhabitant. See Planning Standards, Sec. A-2-6-1.

e. 3m

f. Population of Bishah and the surrounding area, from 1974 National Census.
The population is assumed to grow at an average rate expected for the Wadi
Quadrangle sub-region.
Table 9-3-5.

See Southern Region, Preliminary Physical Plan,

Planning Population 11,000 13,000 17,000 28,000

Neighborhood Center

No. of Centers @ 3 4 6 9
Total Floor Area (ng 5,500 6,300 8,500 14,000
Total Land Area (ha) 0.3 0.4 0.6 0.9
Community Center®
Total Floor Area (m2)f - = 90 140
Total Land Area (ha)9d - - 0.2 0.2
Total Neighborhood and
Community Centers
Total Floor Area (mz) 5,500 6,800 8,590 14,140
Total Land Area (ha) 0.3 0.4 0.8 1

Notes:

a. Figures for 1975 are the proposed size of facilities of the recommended
standards are to be satiffied.

b. Correiponds to the number of neighborhoods.

c. 0.5 m/inhabitant. See Planning Standards, Sec. A-2-4-1

d. 0.1 ha/center, assuming that the center is located adjacent to a neighbor-
hood park.

e. Due to the small size of the city, no community center is proposed until
1905, at which time one center should be built.

£. 0.01 mé/inhabitant. See Planning Standards, Sec. A-2-4-2.

g. 0.2 ha/center, assuming that the center is Tocated adjacent to a community
park. See Ibid.

Notes, Table 5-4-1, Continued:

g. 0.1 m2/inhabitant. See Planning Standards, Sec. A-2-6-2.

h. 0.75 m¢/inhabitant. Ibid. -

i. Population in the Hizami development area, planning districts 1.2, 1.3,
and 1.4. Retail center is assumed established by 1985.

j. Population in the south Rawshan extension area, planning districts 2.2
and 2.3. Retail center is assumed established by 1985.
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3. Neighborhood. This consists of 2,500-5,000 per-
sons and is the lowest level at which a large
number of functions, such as parks, small
stores, and elementary schools are provided.

. Sub-community. Since this consists of 10,000-
20,000 persons, it may be the level at which
city functions take place.

. Community. Consisting of 20,000-40,000, this
level provides essential services not only to
its own residents, but those in the surrounding
countryside.

In general, this element of the standard applies
to Bishah Schools, recreation facilities, and
health care are proposed in accordance with it.
However, because of the need to establish a
better-planned, more comprehensive commerciai cen-
ter, certain changes are made in the manner of

the spatial distribution of stores and shops.
Primarily this means that many smaller shops and
stores that would ordinarily be located within
residential unit groups or sub-neighbarhoods in

a scattered pattern are now proposed to be con-
centrated together. Three commercial centers,
located along major streets and spaced parallel to
each other two to two and one-half km apart.

In addition, a neighborhood center should be built
for each neighborhood, The center can provide
space for general social interactions of the res-
idents in the neighborhood as well as offices for
a neighborhood association responsible for super-
vision and coordination of various activities at
the neighborhood and the residential unit group
levels. After 1985, when the city reaches a suf-
ficient size, a community center should also be
provided. This center can provide some of the
services available from civic centers in the
other, larger cities. The resulting area require-
ments are summarized in Table 5-5-1 and diagram-
matically represented in Fig. 5-5-1.

CHAPTER NOTES 5:

. From interviews with Dr. Bashir Hagi, Director

General, Ministry of Health, Southern Region,
and Dr. Al Sayed Hilali, Director of Health
Office, Abha.

Ministry of Municipal and Rural Affairs, City
of Bishah Water Management Preliminary Design
Studies, Allott and Lomax, Consulting Engin-
eers, 1976.

The Ministry of Health had previously planned
for Bishah a hospital for treatment of tuber-
culosis, a mental hospital, and other facili-
ties in addition to a new general hospital.
See Southern Region, Existing Conditions,
Vol. 0, Sec. 8-2-2, and Bishah, Existing Con-
ditions, Vol. I, Sec. 4-7. Since the propo-
sed program of hospitals has been revised, it
may be inferred that the treatment of tubercu-
losis and mental illness is not required at a
scale which necessitates the construction of
separate institutions.
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6. recreation and conservation




6-1-1 EXISTING RECREATION
AREAS

6-1-2 POLICY AND REQUIRE-
MENTS FOR RECREATION-
AL DEVELOPMENT

With the exception of a single field of approxi-
mately 1.3 ha located southeast of the hospital
and used for soccer and other team sports, there
are no organized sports or recreation facilities.
Such activities are important for many reasons, in-
cluding:

1. Provision of outdoor physical activities for
children and adults, particularly those whose
work does not allow sufficient exercise for
good health and for children in school.

2. Provision of an amenity to make the Southern
Region a more attractive place to live and to
stem the flow of out-migration.

3. Making the urbanized area more aesthetically
pleasant.

Reference is made in the Planning Standardsto land
area requirements for recreational purposes.

These range from specifying a .05 ha "tot lot" for
roughly every 250 residents, to a 12+ ha community
park for a city of 30,000 population. These are
arranged in a hierarchical fashion of increasing
size and number of people served. Again, the tot
1ot is the lowest, followed by the playground, two
types of sports fields, and the neighborhood and
city parks which allow for many types of activi-
ties. A sub-community of 11,000 (approximately
the present size of Bishah should have recrea-
tional areas totaling 18.9 ha; so that there is
now a shortfall of 17.3 ha. The projected in-
crease to a population of about 30,000 calls for
63 ha of recreational land. The standard speci-
fies the distribution of this land via type of
facility. In addition, the plan calls for a small
stadium to be located adjacent to the central com-
mercial area to serve Bisha and the surrounding
areas.

It might seem that recreation would be a Tow pri-
ority development need in comparison with commer-
cial or industrial development; but it is an im-
portant sector of the overall growth pracess. It
can improve living conditions significantly if
properly handled. Thus implementation of the
recreation elements of the plan should take

place concurrently with the others.

6-1-3 RECREATIONAL LAND USE Recreational land use requirements have been com-

puted on the basis of projected population of the
Bishah planning area and recreational planning
standards contained in the appendix to the Pre-
1iminary and Final Physical Plan of the Southern
Region. The resulting land areas are tabulated
in Table 6-1-1.

Three general types of recreational land use

are proposed:

1. Neighborhood recreation, consisting of a range
of open space activities from tot lots to
neighborhood park.

With the exception of playgrounds for elemen-

tary schools, discussed below, it is recommend

ed that the various neighborhood level recrea-
tional spaces be planned in such a way as to
form a linear network of pedestrian paths 1ink-
ing the various social and commercial facili-
ties which serve the neighborhood. The ele-
mentary school, the mosque, the neigh-

borhood commercial center should all be acces-

sible by such a pedestrian way. Thus, the

neighborhood park is not a single, large area
but an elongated, linear park. See Fig.6-1-1.
for suggested plan of this neighborhood recrea-
tion space.

2. Community City Park

It is proposed that the land area programmed

for this purpose be divided into two sections:

a. A new park and recreation area along the
Southwestern edge of the Al Rawshan re-
development plan (see Fig. 6-1-1), proposed
by the Department of Town Planning,Southern
Region.

b. A community park embedded in a complex of
recreational and educational activities at
the southwestern edge of the Hizami develop-
ment area. The Department of Town Planning,
Southern Region, has proposed a boys educa-
tional complex, consisting of one inter-
mediate and one secondary school, and a
small stadium in this area. It is therefore
suggested, that a site immediately northwest
of the stadium site be also designated a com-
munity park. This will enable the formation
of a unified recreational area consisting of
a community park, the community stadium, and
the playfields levels I and II associated
with the boys schools. Since this combined
site is located between the existing Al
Rawshan,area,the residential sections of the
new Hizami development area, the site is
favorably located to act as the central rec-
reational facility for the entire city.
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Table 6-1-1
PROJECTED RECREATIONAL AREA REQUIREMENTS

1975
Existing 1980 1985 1995
Planning Population 11,000 13,500 17,000 28,000
Neighborhood Recreation
No. of Tot Lots? - 54 68 112
Total Land Area (ha)b - 2.7 3.4 5.6

No. of Nursery/Kinder

garten Play Lots® - 14 17 28

Total Land Area (ha)d - 2.8 3.4 5.6

No. of Neighborhood Parks® E 4 6 9

Total Land Area (ha) - 6.8 8.5 14.0

No. of Playgrsundsd.h - 8 12 18

Total Land Area (ha)! - 5.2 6.4 10.8

Total Neighborhood

Recreational Area (ha) - 17.5 2057, 36.0
Sub-Community Recreatign

No. of Playfields I Jsh 1 2 4 4

Total Land Area 123 3.0 3.8 6.4
Community Recreation

No. of Playfields II1:N 4 2 2 2

Total Land Area M - 2.1 2.6 4.2

Community/City Park "
Total Land Area - 5.4 6.8 11.2

Total Community
Recreational Area (ha) - b 9.4 15.4

Total Recreational Land

Use Area (ha) 123 28.0 34.9 57.8
Total Recreational Area

Less School Associated Grounds

and Fields (ha)P - 17.7 22.1 36.4

Notes:

a. Estimated on the basis of service population of 250 per tot lot.
Standgrds, Sec. A-2-2-1.

. 500 m“/tot lot.

. Service population of 1, 00 per play lot. Planning Standards, Sec. A-2-2-2.

. 2,000 m2/play lot.

. One_park per neighborhood. Planning Standards, Sec. A-2-2-3.

. 5 m2/inhabitant.

. One playground per elementary school.
playgrounds to boys and girls schools.

- In terms of acquisition, service, and maintenance, playgrounds and playfields

Planning

It is necessary to allocate separate

T W -hDoooT

Arrme ol a s o o

3. Playgrounds and Playfields associated with
elementary, intermediate, and secondary schools.
Some areas are acquired and maintained by the
Ministry of Education or by the Directorate of
Girls Schools. As such,these sites cannot be
included in the city's parks and recreation
program. From a more general point of view,
however, the playgrounds and playfields are
recreational uses of the land. Furthermore, it
is recommended that, during non-school hours,
the grounds be made available to members of
the community at large.

In addition to these facilities, a fourth zone is
suggested for inclusion in "recreational" land
use planning. This is the linear zone of public
and commercial activities along the main road in
Al Rawshan leading to the Bishah airport. This
zone will not accommodate any active recreational
use, such as sports, but it can provide high vis-
ual and environmental relief through extnesive
planting. The main road should become a tree-
lined avenue. At the same time, it is proposed
that, behind the rear of buildings facing the
main road, there be islands of parking spaces
intermixed with small planted areas, acting as
the receiving end of the neighborhood pedestrian
network and as a buffer between the commercial
zone and the residential district adjacent to it.

Notes, Table 6-1-1, Continued

I and II, should be included in the area requirements for elementary, inter-
mediate, and secondary schools, respectively, since the major user of these
grounds is the school athletic program. They are included here solely to
illustrate the overall recreational land use of the city.

. 20 mé/elementary school student. See Table 5-1-1la.

. One playfield I per intermediate school. It is necessary to allocate
separate playfields to boys and girls schools.

. 30 m2/intermediate school student. See Table 5-1-1b.

. One playfield II per secondary school. It is necessary to allocate separ-
ate playfields to boys and girls schools. Students from teacher training
and technical schools should also have access to these fields.

m. 50 mZ/secondary school student, See Table 5-1-lc.

n. Due to the relatively small size of the city, the community and the city
parks are combined. 4 m2/inhabitant is recommended. Planning Standards,
Sec. A-2-2-5.

0. Total recreational area excluding playgrounds and playfields I and II.

This area is the proper component of the city's parks and recreation pro-
gram.
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6-2

TOURISM

The Bishah area offers little in the way of oppor-
tunities for tourism, due to its rather hot and
arid climate. It would thus be a better use of
funds to develop such areas as the escarpment
around Nimas, or the coast near Jizan.

Due to the high rate of commercial activity in
Bishah,including its relations with areas outside
the Southern Region, it would be desirable to im-
prove hotel facilities. The central area and the
area around the airport lend themselves to this

purpose.

Except for some agricultural products, Bishah de-
pendes on the major cities like ‘Riyadh, Jeddah and
Abha-Khamis Mushayt for supply of goods and ser-
vices. Long-distance, surface traffic is essen-
tial for the city's development. Currently,
there are no facilities for rest and refueling

on the roads to the major cities. It is there-
fore recommended that such facilities be estab-
Jished to enable motorists to obtain food and
gasoline while traveling between the cities.

6-3

OPEN SPACE
CONSERVATION

There are many opzortunities for the application
of the principles of conservation, including the
following:
1. Natural features:
a. wilderness and undeveloped land
b. land which is particularly sensitive or
fragile
c. land for recreation
d. land reserved for special future uses
e. land to be kept undeveloped within urban
areas such as parks and open space.
2. Man-made features:
a. sites of historical or archeological
interest
b. sites which demonstrate distinctive fea-
tures of culture or living style
c. land which is left undeveloped or under-
developed to act as a buffer or protection
to adjacent land
d. land which serves a special function, such
as being allowed to 1ie fallow to "rest"
from growing crops, prevent erosion, or in-
crease run-off.

More specifically, for Bishah conservation policy

should address the following issues:

1. Protection of environmentally sensitive land
to avoid destruction or damage.

2. Maintenance of a balance in rural areas between
lands under cultivation and those allowed to
lie fallow.

3. Maintenance of a balance in urban areas to pro-
vide a minimal amount of park land and open
space.

4. Awareness of the impact on the environment.

5. Preservation and appropriate re-use of housing
and other man-made facilities built in a tra-
ditional style.

Thus the Wadi basin and the area around it, the
date-growing lands, and the old-style buildings in
Bisha are in need of conservation protection. The
means for implementing this are discussed in chap-
ter 10, "Administrztion and Management."
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7-1  GENERAL

7-1-1 CITY LOCATION

7-1-2 URBAN DEVELOPMENT

Located on an inland plateau along the Wadi Bishah,
Bishah is some 650 kilometers southwest of Riyadh;
about 390 kilometers southeast of Jeddah and ap-
proximately 260 kilometers north of Abha., Tradi-
tionally an agricultural center, it is particularly
noted as one of the largest date producing centers
of the region, exporting dates to Jeddah and
Riyadh. Situated near the border of the Western
and Southern Regions in the northernmost section of
the Southern Region, Bishah also serves as a very
important trading center involved in many commer-
cial activities with large neighboring areas.
Strategically, the city serves as an intermediate
stopping point for commodities enroute from Jeddah
to Abha and vicinity. As most of the other cities
of the region, administrative dependence is on Ab-
ha and Riyadh. Commercial dependence however is

on Jeddah from which foods such as flour, rice,
sugar, fish, etc. are received. Relatively speak-
ing, Bishah is more closely linked to Jeddah than
it is to Abha and Khamis Mushayt. Therefore, the
growth of the city will depend not only on the de-
velopment of the Southern Region but also on that
of the Western Region, a position not shared by

the rest of the region.

Until recently, development of Bishah during the
past decade has been gradual but steady. A major
change in the development of Bishah has been the
extension of the city center to the south. Addi-
tional construction and improvements to the al-
ready well established grid pattern of streets has
facilitated urban expansion outside the city cen-
tert

From analysis of planning data available, develop-
ment of Bishah can be expected to continue at a
more rapid rate but still in a more balanced man-
ner. That is, development of urban and rural areas
will progress together without trade, commerce or
agriculture dominating the city's function.

The planning of a safe and efficient transportation
system for Bishah then is essential to insure the
success of the city's continued overall develop-
ment, as well as that of both the Southern and
Western Regions.

7-2  LAND USE/TRANSPOR-
TATION STUDY

7-2-1 0BJECTIVES

7-2-2 TRANSPORTATION PRO-
CEDURE

7-2-3 TRAFFIC PLANNING
METHODOLOGY

The principal objectives of this study are:

1. To satisfy the long term travel demands of
Bishah through the establishment of an effect-
ive transportation system, and

. To provide a practical basis for the phasing of
construction relative to the expanding needs of
the City of Bishah.

The transportation planning procedure is based on

the extensicn of present travel habits relative o

known trends in national prosperity and vehicle
ownership to project and predict future travel de-
mands. Existing travel characteristics for Bishah
were derived from the analysis of data obtained
from home interviews and roadside traffic surveys
carried out in 1975 and 1977 and basic information
on land use, population and employment obtained
from planning surveys. Based on the available data
described above, the predicted total number of
trips generated and attracted to each traffic zone
of the city is distributed and assigned to the road
network. Thus, future highway requirements are de-
termined and future demands for parking and ter-
minal facilities are derived.

Although a very detailed account of the traffic

survey methodology would take far too much space

to be presented here, a detailed and comprehen-

sive survey was conducted which is outlined

belaw.

1. Information gathering - the following classes
of data were collected:

A. Socio Economic Survey. This information
was gathered as a comprehensive 5% sample
survey, as called for in the agreement
and provided valuable background material
applicable to both qualitative and gquanti-
tive interfacing with actual traffic data
gathered in specific traffic surveys. In
the course of the URTEC 5% survey conducted
by this consultant certain numbers of the
population of the city were interviewed in
their homes, and were asked questions such
as how many and what type of vehicles were
owned or used by them, and for what pur-
poses. Based on the 5% survey, the number
and type of vehicles in the city at the
time of the survey has been estimated as
follows:
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Sedans 0
Station Wagons 20
Pick-up Trucks 260
Jeeps 140
Large Trucks 40

Total 460
(The lack of sedans is due to the limitat-
ions of a 5% survey for a small population
- this does not actually mean that there
are no sedans in the city.)

. Manual Traffic Volume Counts. These data
are of various types. Straightforward
volume counts conducted at lccations iden-
tified in the Existing Conditions report
(Volume II), and subseguent additional
counts done to account for traffic patterns
established by the recent completion of new
roadways (see Tables 7-2-1 (a) and 7-2-1
(b) as well as accompanying figure). Such
counts were conducted at strategic locat-
ions within the city to determine both

basic volume and turning movements of intra-

city traffic, and were conducted at all ar-
terial highways leading from the city to
determine inter-city traffic movements. On
the basis of these manual counts an accur-
ate idea of straight 1ine volume turning
movements, intra- and inter-city volumes
for the existing situation was determined.

. Manual Mode Counts. These counts were done
independently of the 5% survey, to estab-
lish an accurate idea of actual mode use

on the roads and to act as a general check
of proportional information gathered in the
household survey. Table 7-2-2 indicates
traffic volume by type or mode as counted
at six points ( TO 1, TO 2, TO 3, TO 4,

TO 5, TO 6, as identified in the Existing
Conditions report, Vol II, Fig. 7-1).

. Commodity Flow Survey. During field traf-
fic counts, interviews were conducted with
drivers to determine commodity flow. This
was done primarily to determine such flow
between cities since intra-city commodity
flow is not considered as important at
this level of planning, and to some extent
can be indirectly inferred from intra-city
origin - destination analysis. Refer to
the Southern Region Existing Conditions,
Fig. 7-1-3 for a graphic representation

of commodity flow between cities of the
Southern Region.

. Origin Destination Survey. Comprehensive
origin-distination surveys were conducted

by traffic engineering consultants to det-
ermine both locational and purpose para-
meters for trips. To show a complete set
of locational origin-destination elements
here would be overly complicated for the
general level of this report. However, in
Bishah the city was divided into 25 dist-
ricts for planning purposes - 19 within the
planning area and 6 outside the planning
area. Population, traffic generators and
traffic routes were determined within and
between these districts so that desire
lines for 1995 traffic could be established.
A percentage breakdown of trip purpose ele-
ments is shown in Fig. 7-2-3.

The trips were distributed using the gravity
method and transportation planning technigues.
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:

(Sx/Dx

Where S = "attraction" factor at j
Sy = "attraction" factor at any zone x.

Tij

Dij distance or travel time from i to j.

Diy = 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
minimum 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 Figure 7-2-1). For Bishah ?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-
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pancy and composition were assumed]based on Table 7-2-1 (a)

established trends and conventioanl guidelines.

From these data and assumptions, a modal split UPDATED HOURLY TRAFFIC COUNTS FOR BISHANS
was established (for conservative planning due

to the extreme uncertainty of the rapidly devel- g : :
oping situation, the pedestrian mode was purpose- dire CotntingiroTits
1y exluded here), trips per person and trips per Period 1 2 3

zone were established and consequently persons
per vehicle. Once the programatic development 97 440 625 647
of a satisfactory figure for trips per person Was - 136 389 512 665
achieved, this number was held constant and 151 415 600 662
applied to all future years ( a standard proced- 167 396 544 581
ure). From this information and the planned 111 319 463 458
road network, a modal split assignment was made, - 66 199 254 314
road capacities determined and road widths were 62 195 213 212
established. For further information regarding - 91 199 271 203
existing traffic and the initial traffic surveys, - 101 228 290 357
refer to the Bishah Existing Conditions report, - 122 294 391 484

a4

Chap. 7. Much additional information on exist-
ing conditions of traffic is included in Chap. 5 Notes:
of the Initial Appraisal report, including: a. From a count taken on June 26, 27, 28, and 29, 1977
. Road Hierarchy
. Road Width
. Road Section
. Implementation of Road Pavement
. Traffic Volume and Capacity
. Traffic Generation
. Daily Traffic Flow Variation Table 7-2-1 (b)
. Parking Space CALCULATED MAXIMUM 24 HOUR VOLUME IN BISHAH3
. Sidewalk Network
. Distance From the Center
. Time From the Center Counting
. Land and Road System Points Number

. Land and Road Width
. Land and Traffic Capacity 1,336
3,520

5,000
5,320
7,600
1,184

Notes:

a. Commonly accepted assumptions used in calculating these figures are:
1. The maximum hourly volume equlas 25% of the average daily traffic
2. The maximum daily volume equlas 200% of the average daily traffic 1.
So, the equation for calculating the maximum 24 hour volume at any given
point becomes:

(2)(a)(2) = 8(a) = Maximum 24 hour volume, where (a) is the

maximum hourly volume at a given point.
For example, at counting point number 1, the maximum hourly volume occured
between 11 AM and 12 Noon and was 167 vehicles, so the maximum 24 hour
volume becomes:
4(167)(2) = 1,336 as shown in the Table above.
b. The counting points are the same as those in Table 7-2-1 (a), as shown in
the accompanying figure.




Table 7-2-2 7-2-4 LAND USE/TRANSPOR- A primary objective is to ensure high standards in ]
TRAFFIC VOLUME BY TYPE (MODE) TATION STUDY--SUMMARY the developing areas throughout Bishah in the i
(VEHICLE/WEEK) OF CHANGING DEMAND course of creating an efficient transportation sys- ﬁl

tem. A policy therefore is founded on three im-
portant considerations:
1. To establish an integrated land/use transporta-

T tion plan. 3 2
Motor ceqan Wagon Taxi dJeep Bus Pick up Truck Mili- 1ota1 2. To establish an attractive public transportation i
cycle tary system.
3. To establish an efficient commodity distributi
f3 T01  from 195 7 400 - o5 4 7ab gda 2,002 e loas 9 S 2toibiitlon
%. 3 to 171 6 .38 < 10Dt 16 25 0 7de 12 1,90
n23 The urban area of Bishah is centered about one ma-
" 66 TO 2 from 414 21 3/ - 331 2 739 635 20 25170 jor traffic generator, namely the high density
ﬁi 77 to 543 18 3940 465 6 825 663 2 2,558 residential, civic and gomerc:?'l center located
1 62 in the city's center. Two smaller yet signifi
oS 703  from 761 121 394 8 603 3 876 1,012 31 3,809 R ocTa T EntapsTiank this majo,.yge,,ergggr‘fg:; :
1106 to 431 97 500 2 560 5 gl6: 871 b S, 349 Jocated in the southwestern sector of the city g
i serving the low density residences in that 3
ﬁ T0 4 from 353 14 3235 274 16 1,437 448 8 2,594 the sg(g:ond located in the northeast sector g;e:he 7
@? & to 294 11 38 29 259 16 1,431 438 0 2,52 city adjace[;t to th: zgne1gesigggrt"§d :or public and i
i recreational use. Agriculture inates the land i
! T05  from 484 50 47 66 418 84 1,476 329 48 3,002 i e L e :
%j to 655 30 10 13 606 39 1,468 303 27 3,151 il ong the b
T0 6 from bl 175 - 609 26 1,849 1,372 83 4,922
@ to 546 46 257 7 462 49 1,409 942 114 3,832
%j Total  from 2,928 300 724 85 2,340 145 7,172 4,540 174 18,408 i
to 2,640 208 877005122052 8 31 6,774 3,959 224 17,316 Table 7-2-4 "'
SUMMARY OF TRANSPORTATION DATA %
G. Total 5,568 508 1,601 136 4,792 276 13,946 8,499 398 35,724 3
Planning 1975 1995
Parameters Survey Projected s
Planning Population 11,000 27,000 i
Jobs 2,580 7,000
Table 7-2-3
ORIGIN DESTINATION COMPOSITION BY PURPOSE (PROPORTIONAL) Households 1,564 5,910 d
Vehicle Ownership
- e (per thousand persons) 58.1 204.1
0ing AL " Receiv- Delivery v
to B“? Shop-  Recre- oo g and and un- Others Total
Hork IR IES = SRR d Lol Loading Toading
Origin 0.466 0.059 0.016 0.038 0.071 0.033 0.086 0.242 1.000
Desti-
nation 1.240 0.058 0.507 0.016 0.020 0.060 - 0.100 1.000
Total 0.320 0.059 0.325 0.024 0.039 0.050 0.032 0.152 1.000

4 Source: URTEC 0.D. Survey, 1974 - 1975.
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7-2-5 LOCATION AND DES-
CRIPTION OF GENERA-
TORS

Of primary importance as a node of attractivity

is the administrative and commercial center To-
cated in the heart of the city. This center will
contain approximately 40,000 square meters of open
market with 500 square meters of commercial floor
area. With over one third of the city's population
residing in this central area, some local conges-
tion problems may occur.

The southwest sector of Bishah will be composed
mainly of medium and low density residences served
by a commercial area of some 4,500 meters. Imme-
diately to the south of this area, bordering the
highway from Khamis Mushayt, lies a proposed in-
dustrial area of 37 hectares with several hundred
employees.

Dominating the northeastern sector of the city,
surrounded by agricultural, public and recreational
land and serving the highest populated residential
area, lies the third major traffic generator. This
center contains a commercial area of nearly 4,000
square meters, a proposed sports stadium of 9 hec-
tares and, finally, an abundance (in excess of 25
hectares) of land reserved for public use. To the
extreme northeast corner of the city, a Regional
General Hospital, to contain several hundred beds,
is proposed.

The final major generator for the City of Bishah is
the airport located just a few kilometers to the
east of the city. An estimated 208,000 passengers
can be expected to enplane and deplane annually by
1995. Vehicular transfer between the city and the
airport is made along the city's main north/south
artery. This route originates in the heart of the
cgn§r§l activity center and runs southeasterly,
d1v1dTng the central area in half and finally ter-
minating at the airport.

Becguse of the linear expansion of Bishah along the
Wadi, the proposed grid road network in high den-
slty_urban centers provides an excellent means of
I1nk1ng the main traffic generators, as well as a
simple means of phasing highway construction.

7-3  PRINCIPAL ROAD NET-
WORKS

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

7-3-2 PRIMARY ROAD
SYSTEM (V1,V2)

7-3-3 SECONDARY ROAD
SYSTEM (Vv2, V3)

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

The urban roadway network for Bishah will maintain
the principle classification categories already
described in the Regional Master Plan, namely pri-
mary, secondary and local roadways. However, the
functional classifications of the urban system fqr

als, collector roads and local or access roads.

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 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 ver-
tical alignments should correspond to these design
speeds. The roadway section will be of two or
four lanes, with a minimum 3.65 meter lane width.
Unlike the primary system described in the Re-
gional Plan, the urban primary system will consist
mainly of signalized or unsignalized intersections
depending on traffic conditions. Grade separations
are preferred wherever the physical and economical
conditions will allow it.

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-
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 lanes, 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. The roadway section will
have two or four lanes with a minimum width of
3.50 meters per lane. Intersections will be sig-
nalized or unsignalized depending on traffic con-
ditions.
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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

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

As opposed to the other major urban areas in the
Southern Region, the trend toward acceptance of
public transportation in Bishah has not yet been
established. Presently, taxis and buses are not as
prevalent as pick-ups used as omnibuses. The rel-
atively small physical scale of the city could be a
possible reason for this characteristic. However,
as development continues and congestion builds from
increased traffic demands in the central urbanized
areas, the establishment of an efficient urban bus
transit system will undoubtedly be warranted. Suc-
cess of attracting potential users will depend on

a combination of several important factors; the
size of bus, riding comfort, operating schedules,
station locations and transfer points and terminal
locations.

Because of the simple layout and nature of activ-
ities occurring in Bishah, it seems only natural

to place the main hub of the public transit system
near the central city area. From this hub the sys-
tem can serve the commercial and other major activ-
ity centers in the north area of the city, the air-
port located several kilometers directly east of
the site and, finally, the heavily populated activ-
ity center located in the southeast sector of the
city. Integration of this urban system, with the
regional public transit system or the long haul bus
system, can be easily accomplished by placing one
terminal point along the highway to Khamis Mushayt
in the south and another at the north end of the
city along the road to Jeddah, both having direct
Tinks to the central hub. Flexible interchanges

at these main terminals, allowing the efficient
transfer between all modes, is essential. Adequate
parking facilities at all terminal locations is
another important factor in the planning of a pub-
lic transit system.

Because of the close proximity of the residential
areas to"the main city activities, a more local-
ized or "courtesy bus" type transit system should

7-4-3 OTHER MODES

7-5  TRAFFIC CONTROL POL-
Gl

7-5-1 ROADWAY HIERARCHY

7-5-2 PRIMARY AND SECON-
DARY SYSTEM

be considered. This system, serving specific res-
idential areas on a regularly scheduled basis,
would reduce the number of vehicular shopping trips
made to the shopping center and, consequently, also
reduces demand for parking.

Due to the size and configuration of the city,

and the relatively small population growth pre-
dictions, when compared to the rest of the reg-
ion, a more sophisticated mode of public transit
(i.e. at grade or above grade rapid transit sys-
tems) would not be warranted until well beyond our
20-year planning period. However, the realization
that it will eventually be necessary should be a
major consideration in the planning of the overall
transportation system. ' Therefore, provision for a
"Public transit corridor" within the right-of-way
should be made along all of the principle inter
and intra-regional highway arteries. This reali-
zation should also be considered for the location
of terminals to achieve "flexible mode Inter-
change".

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 impor-
tant design parameters and the establishment of a
well planned training program directed to extend-
ing and maintaining the transportation systems.
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 primary arterial for Bishah is the highway
from Khamis Mushayt approaching the city from the
south., This route proceeds westerly through the
central activity center, then takes a northerly
direction on to Jeddah. Truck traffic aleng this
arterial can be expected to be heavy. Intercon-
nected with this primary arterial are four major
secondary arterials. These arterials, shown in

the accompanying Figure, link up all of the major
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7-5-3 COLLECTORS

7-5-4 LOCAL AND ACCESS
ROADS

activity centers in a nearly perfect grid pattern.
By distributing traffic flow and avoiding concen-
tration toward any particular point, this basic
network configuration should provide adequate ve-
hicular circulation around the activity centers,
provided the environmental, parking and pedestrian
policies are enforced. Access to frontage prop-
erties and parking on or along these arterials
should be restricted or prohibited respectively.

Interchange spacings should be held to a minimum
of 500 meters where possible and the laying of u-
tility services beneath the roadway should be pro-
hibited. Various types of interchanges are pos-
sible in each particular situation, however, cer-
tain types are recommended in the Appendix, Plan-
ning Standards, Figs. A-2-9 (c) and A-2-9 (d).
The two most critical interchanges are those at
the north at Hiyami and the south at South Raw-
shan where city arteries meet the major regional
arteries to Jeddah and Khamis Mushayt. In
general a right-of-way reservation of 70 meters
is recommended.

The function of the collector roads is to provide

a link between the primary roads and the local res-
idential, 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
warranted.

The basic grid pattern composed mostly of major
collectors lends itself to the easy implementation
of a one-way circulatory system, if need be.

Secondary and minor collectors connect the resi-
dential areas with the secondary arterials and ul-
timately 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 possible. The
junctions should be controlled by the traffic sig-
nals or signs depending on traffic conditions and
utilities should not be placed beneath 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. Appropri-
ate restrictions should be set with regard to ac-
cess and street parking to meet particular needs.

7-5-5 SAFTY CONSIDERATIONS

7-5-6 PEDESTRIAN MOVEMENT

7-6  CAR PARKING POLICY

7-6-1 GENERAL

Utility services shold be located in easements
adjacent to the travel way.

To ensure the safe and efficient use of the pro-
posed road system, careful consideration must be
given to specific design parameters such as tum-
ing movements, visibility requirements and pedes-
trian conflicts. Where junctions exist, the use
of traffic and pedestrian signals is an effective
method of traffic control and is strongly recom-
mended.

Mandatory speed 1limits, strictly enforced by traf-
fic police, is by far the most effective 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 systems.

The use of pedestrian crossings, both signalized
and unsignalized, or grade separation crossings
are essential in the segragation of pedestrian and
vehicular activities. Restriction of vehicle ped-
etration within the cental area, or "pedestrian-
ization" of main shopping streets, not only in-
creases safety but improves the envircnment as
well.

It would be quite impractical to recommend the
precise locations of pedestrian crossing 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
strudies of short term developments which mitht
make altemative crossing points more attractive.
Pedestrian routes which cross primary roads must
be given careful attention, and the construction
of pedestrican bridges or subways must be given
detailed consderation.

Increased prosperity will increase vehicle owner-
ship quite substantially by 1995, resulting in in-
creased preseures to control the use of road space
and increased conflicts between moveing and
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7-6-2 PARKING DEMANDS

stationary vehicles. Concentration of commercial
and business activities in the city centers will,
consequently, be of major concern. Therefore, the
main car parking policy for Bishah must attempt to
provide a reasonable balance between the capacities
of the car parks and the coad 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 reasonable
access to the work center with walking distances
Jess than 400 or 500 meters. Shart term parking
attributed to shopping and business trips com-
prises the major portion of the parking space de-
mands. This trend can be expected to continue in-
dicating that priority should be given to accommo-
dating these demands conveniently within or close
to the central business district. General loca-
tional policies, however, for both types of facil-
ity demands must consider specific proposals for
access from the primary feeder road system and,
most importantly, the competing demands for land
in the central business area, which may highlight
the advantages of multi-story car parks.

Explicit parking data for Bishah indicates that
the parking problem in and around the central area
is most serious. Figures show a high percentage
of parking for shopping purposes (44.2%) and a Tow
number of cars parking continuously for greater
than two hours. This highlights the need to sat-
isfy short term parking demands.

The planned central area activity center, composed
of commercial and administrative functions, can be
expected to generate nearly 65,000 personal trips
or approximately 32,000 to 34,000 private vehicles.
The secondary generator located in the northern
sector will probably attract nearly 11,000 personal
trips or 5,000 to 6,000 vehicular trips. These
two examples of traffic and parking demands should
highlight the fact that provisions must be made to
meet these 1995 requirements through a policy of
progressive development from surface to multi-
story car parks.

Additional general policies for parking planning,

design and location are as follows:

1. Off street parking should be encouraged where-
ever possible, especially at busy inter-
sections.

- Al parking facilities, whether on-grade or
multi-story, should have painted parking stall

7-6-3 VEHICULAR PENETRA-
TION

lines. See Fig. A-2-9 (f) for appropriate
dimensioning for such stalls.

. On-grade parking facilities should utilize
landscaped islands to subdivide large paved
areas.

. Whenever large scale development of any kind
is planned (such as a civic center, central
suq, etc.) parking should be included as an
integral part.

. Public parking areas should be created at all
main commercial centers. These should be off-
street facilities, planned in such a way as to
avoid congestion at street intersections.
Parking in the central commercial district (A1
Rawshan) should be provided behind the row of
buildings facing the main road leading to the
Bishah airport.

. Where possible and enomically feasible, multi-
level parking structures should be used. Ap-
pendix, Planning Standards, Fig. A-2-9 (e) for
examples of multi-level parking structures.

. Although each parking facility, whether inde-
pendent or associated with a major develop-
ment, should be individually examined and
planned according to the specific needs of
each development, the following guidelines may
be used for an initial determination of number
of parking spaces.

A. Housing - 1 space per household
B. Office - 1 space per 30 m2 floor area
C. Commercial - 1-4 spaces per 40 m2 sales
area (see the planning stan-
dards section A-2-6 for more
detail).
. Industrial - 1 space per employee
. Hotel - 1 space per guest
. Entertainment - 1 space per 10 seats
. Hospital - 1 space per bed

Another consideration in the establishment of a
good car parking policy is vehicular penetration
within the Commercial Center. A policy restrict-
ing vehicular traffic to commercial vehicles de-
Tivering goods and private vehicles associated
with families residing in the center would pro-
vide a safe environment for shopping and business
activities.

Where major commercial areas exist such as at Al
Rawshan, South Rawshan and Hizami vehicular pene-
tration and access should be established to red-
uce possible congestion. Parking should be prov-
ided at the rear of such commercial areas, and
community access should be from this side as well.
Frontage parking should be Timited and strictly
controlled. Loading and unloading should not
occur directly from the street, but at Toading




7-7  ENVIRONMENTAL MAN-
AGEMENT POLICY

7-7-1 THE FACTORS AND IM-
PACTS

7-7-2 METHODS AND CONTROL

areas at the sides or back of commercial estab-
lishments. Such frontage control is especially
important at major intersections where undesir-
able congestion would otherwise certainly occur.

Design of any transportation links or terminals
<hould be done concurrently with environmental im-
pact assessments to minimize adverse Conseguences
to surrounding areas. In addition to the usual
factors taken into consideration such as right-of-
way acquisition, type of construction and traffic
volumes it is necessary to evaluate the impact on
air quality, noise levels and aesthetics of the
facility.

Since noise and air quality are the most critical
items in an environmental assessment, an effective
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 par-
ameters such as number of lanes, median widths,
choulder widths, maximum grades and roadway cur-
vatures and design speed 1imits should be reviewed
and modified if necessary. Governmental and zdmin-
jstrative policies can be set as to the allomzble
automobile pollutant emissions to be acceptec.

Land use or urban activity must be controllec in
the vicinity of any transportation facility.

Bishah and the surrounding vicinity is prezer:ly
fortunate to have a clear, clean and quiet er/iron-

ment. It will be the responsibility of the Lamin-
istrators and Planners not to permit conditizrs to
deteriorate, but to improve them instead.

In populated areas located along the primary sys-
tem, vegetative, earth or man-made barrier: —zn pe
used aesthetically to control objectionable rcises
produced by traffic. Many materials and te<--iques
are available for the construction of thesz -cise
barriers and at a relatively low cost. Tre -~ gnt-
of-way at intersections where congestion %= to
build up should be ample in size and accez: :-guld
be partially or fully controlled to provice z sep-
aration bezween traffic flow and surrounc’-; zevel-
opments wh<ch could result in reduction of <o se
and air pc”lution.

7-7-3 POLICY SUMMARY

PHASING AND COST OF
RECOMMENDED IMPROVE-
MENT--INVESTMENT
NEEDS FOR 5, 10

AND 20 YEARS

Grade separated interchanges not only increases
capacity and safety, but reduces congestion,
shortens travel time and efficiently transfers
traffic from one roadway to another. However, the
use of grade separations in or around Bishah will
probably not be warranted until well beyond our
20 year design period.

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

The environmental management policy must extend to
the design of various interacting facilities other
than just the road types and their junction. Care-
ful consideration must also go into the Tocation
and design of car parking areas, pedestrian routes,
general traffic control devices and most important-
1y 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
Bishah. In order to ensure adequate widths of
right-of-ways for the future transportation cor-
ridors, it recommended that right-of-ways be es-
tablished and purchased as soon as possible. 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 15 km of a four-
lane roadway and 10 km of a two-lane roadway have
to be built by the year 1995 to establish a basic
road network. The total construction cost of the
proposed improvements is estimated to be 27.0 mil-
lions S.R. Since the bulk of this construction
should be completed in the first 10 years, 15 TS
recommended that 33% or 9.0 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.
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Type of Vehicle

Table 7-7-1
UNITED STATES FEDERAL EXHAUST EMISSION
STANDARDS AND CONTROL LEVELS
Emissions Expressed in Grams per Kilometer

HC co NOy

Light-duty Gasoline
Passenger Car

Light-duty Diesel
Passenger Car

Light-duty Gasoline
Truck

Light-duty Diesel
Truck

0.94 9.4 1.25

1.25

1.9

et

CHAPTER 7 NOTES:

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




8. public utilities
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8-1

8-2

ELECTRICITY

WATER

A 900 kw electrical generating plant and associa-
ted transmission equipment was completed in 1976.
This plant now provides power for an area extend-
ing from Nimran to Nughaylah. By existing re-
quirements, this is a satisfactory supply,

but it does not take into account any com-
mercial or industrial usage. The general rule is
that each fully developed commercial use requires
10 kw and each industrial use 25 kw.

By 1995, it is projected that 3500 kw.w111‘be
available; this is inadequate for residential use,
based upon the expected size of the population.

Attention should be paid to the possibility of
interconnecting the Bisha generating station with
others, allowing mutual assistance and equaiiza-
tion of load. Also, consideration should be given
to alternative sources for electrical power gene-
ration. Due to the climate, solar energy should
be explored.

The present water supply comes from a well loca-

ted in the vicinity of the village of Nimran. The

pumping station operates eighteen hours per day,

three days per week. Both the gross water supply

and the distribution system are considered inade-

quate. Immediate improvements include:

1. The addition of two new wells outside the cen-
tral area.

2. Replacement of the distribution and plumbing
system with modern facilities of greater capa-
city.

The estimated current demand for water is 0.95
tons per person per month. For a population of
11,000, the annual demand is 0.125 million cubic
meters (MC) per year. The existing supply from
wells is estimated to be 1,000 tons per day, or
0.365 MCM/yr. It is estimated that the domestic
water consumption in 1995 will average 150 liters
per person per day. In order to account for
other non-industrial, urban areas, the target
user population should be multiplied by a correc-
tion factor of 1.25. For projected planning popu-
lation of 28,000 in 1995, it is estimated that
the demand for water will be

28,000 x 1.25 x 150 = 5,250,000 11 ters/day

which is approximately 1.9 MCM/yr. or 5.2 times
the existing supply.

It is the national policy that industrial and com-
mercial facilities which use large vaolumes of wa-
ter be located near the coast, where extensive

80

Table 8-1-1
1995 PROJECTED DEMAND FOR PUBLIC UTILITIES SERVICES

A. DOMESTIC DEMAND BY DISTRICT

Neigh- Popu Electri Gas Fuel Water Refuse

bor lation city 0.5 kg/day/ 2.3 1/day/ 150 1/day/ 0.5 kg/day

hood 1995 0.3 kw/ person person person Person
person

1.1 5,000 1500kw 2.50 ton/day 11.50k1/day 750m2/day 2.50 ton/day

{57 3,000 300 1.50 6.90 450 1.50

1hi5) 4,000 1200 2.00 9.20 600 2.00

1.4 3,500 1050 1.78 8.05 525 275

Us 15,500 4650 7-75 36.65 2,325 Tl

2] 3,500 1050 1.75 8.05 525 1.75

2.2 3,000 900 1.50 6.90 450 1.50

253 3,500 1050 175 8.05 525 1575

2.4 2,500 750 1525 5.75 375 1525

2 12,500 3750 6.25 28.75 1,875 6.25

Total 28,000 8400 14.00 64.40 4,200 14.00

B. NON-DOMESTIC DEMAND
(Hospitals, Schools, Stadium, Power Station, Utility Facilities,Industry,
Business and Commercial, Public Facilities

5,600 8.40 44.80 1,064 8.40
City 14,000 22.40 109.20 5,264 22.40
Gravel (0.5kw/  (0.8kw/ (139 1/ (188 1/ (0.8 kg/
Total person) day/person) day/person day/person day/person
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8-3

8-4

SEWERAGE

STORMWATER DRAINAGE

desalination projects are proposed. Accordingly,
the demand for water for such purposes in Bishah
is not expected to increase substantially.

There are no unified sanitary sewage facilities in
Bishahat present, with the population depending
largely upon cesspools, privies, and septic tanks.
As the more intense urban form of land use conti-
nues, however, such facilities will no longer
sarve. Insufficient or unsatisfactory treatment
of sanitary sewage can produce severe health prob-
lems. At present there is a new system in the

planning stage.

The volume of sanitary sewage produced in a com-
munity is essentially a function of the volume
of water used. Since domestic water consumption
is estimated to increase more than four times by
1995, sanitary sewage generation will increase
accordingly.

The sewage system consists of two functions: remo-
val and disposal. Removal is a fairly simple pro-
cess whereby sewage is transported by gravity flow
through pipes to the disposal area. Disposal in
the new facility will consist, first, of treating
the effluent so that it is not dangerous or offen-
sive and then allowing it to be degraded by the
elements. It is possible to recover a portion of
the effluent to use as fertilizer if it is treated
so that dangerous microorganisms are destroyed.
The new facility will utilize both primary and
secondary treatment.

Although a comprehensive system is in the design
stage, Bishah currently does not have a complete
system for orderly disposal of stormwater. There
is a potential for danger, since the entire annual
rainfall of 108 mm may be delivered in one or two
heavy rainstorms. Flooding, destruction of prop-
perty, and even danger to humans and animals may
result. This problem can be severe even in rela-
tively undeveloped areas, but is particularly haz-
ardous in urban areas since the runoff is increas-
ed by prepared surfaces. In areas of dry rocky or
sandy soil of high permeability, runoff may be

as 1ittle as one percent of that which falls as
rain, but when the ground is paved and there are
roofs, terraces, and other impermeable surfaces,
runoff may be as much as ninety percent.

The palicy for future development must include
provisions for handling large volumes of storm-

8-5

SOLID REFUSE COLLEC-
TION AND DISPOSAL

water. Among others, this policy should include

requirements for the following.

1. Construction of roads, paved surfaces, and o-
other land use projects in such a way that
stormwater is quickly and effectively channeled
away. Such floodways need not be sophisticated
and may simply be curbs, or drainage ditches;
but they must be of sufficient strength and
capacity.

2. Location of important buildings and structures,
such as residences, warehouses, public facili-
ties, and power plants, away from the wadis and
natural paths which floodwaters follow.

3. Ensuring of potential sources of pollutants,
such as petroleum storage areas, are away from
likely paths of drainage. It is desirabie that
storm and sanitary sewage systems be kept
separate.

The new system will have two distinctive features:
1. Use of streets, rooftops, and other surfaces to
assist in collecting rainwater. It should be
noted, however, that water which flows along

streets and roads must be purified if it is to
be used for human or animal consumption.

2. Protection of certain areas now subject to
flooding, so that they may be put to produc-
tive use.

The present system of garbage collection is by
means of a series of central collection sites
which are distributed around the city. Five one-
ton trucks operated by the municipality haul it
to one of three disposal sites, selected on the
basis of wind direction. The garbage is burned
in the open air. The trucks make a maximum of
four trips a day, and up to twenty tons of gar-
bage may be collected. The estimated quantity of
solid refuse in the city is between six and eight
tons per day.

There are several problems associated with this

system:

1. The capacity is insufficient

2. The laws and customs are such that some people
do not bring their garbage to the collection
points, but simply throw it onto the street or
vacant lots. This results in insects and
rodents.

3. The system of burning garbage is inefficient
with regard both to complete disposal of the
waste and to re-use of the land.

Future development policy must take into account
the 1ikelihood of the following:
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. An annual increase in the population of approx-

imately 5%, resulting in at least a propor-
tional increase in garbage production.

. An increase in the degree of urban development,

resulting in a lowered capacity to dispose of
one's garbage by such means as feeding it to
animals or using it as fertilizer.

. An increase in the per capita income, which

typically produces an increase in the per capi-
ta production of garbage.

. An increase in commercial and jndustrial acti-

vity, with a commensurate increase in genera-
tion of waste materials.

=
ase

tput of solid refuse appears likely to in-
by a factor of three or four and possibiy

Among the steps which should be taken are the
following:
1. More efficient and affective collection, such

2.

as the use of "dumpsters" and other technigues.
Increased collection activities, and at a lower
level of community organization. Direct pick-

up from large generators may prove feasible.

. Recovery and recycling of certain waste pro-

ducts such as scrap metal, glass, and fibers
(paper, cloth, etc.)

. Proper disposal techniques so that landfills

may be covered over and put to productive uses
in the future.

Enactment and enforcement of laws against 1it-
tering the streets and dumping garbage in {il=
legal places.
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9. land use







9-2

SUMMARY OF LAND USE
POLICIES

Since Bishah has thus far developed in a some-
what random and uncontrolled fashion, and conse-
quently has a Tow degree of intensity of use,
even in its central area, it is important that
policies be framed to counter these trends. Two
fundamental principles are involved;

1. Development of the urban center with as high
an intensity of land use as feasible, for the
purpose of maximizing the efficiency and
effectiveness of the commercial, industrial,
civic, and administrative functions carried
on there, and minimizing sprawl and disorder.
In particular, these objectives are:

a. Maximizing the efficiency of commercial and
other exchanges.

b. Maximizing the efficiency of transportation
of goods into and from the smq, and the
convenience of the consumer.

Protecting adjacent neighborhoods from in-

trusion of commercial activities.

d. Establishing a hierarchical system of com-
mercial facilities for convenience and
efficiency.

2. Protection of adjacent agricultural areas with
regard to the following:

a. Prevention of the extension or intrusion of
urban uses into productive farm land.

b. Prevention of the construction of potenti-
ally hazardous uses in the vicinity of
farmlands; for example, not allowing an
industrial use with high volumes of traffic
that might disturb animals.

c. Construction of new urban or high-intensity
uses only on land that does not have a high
potential for agricultural development.

d. In general, remembering that some of the
most productive and valuable farmlands are
in close proximity to the urbanized areas,
and making certain that they do not become
affected in an undesirable way.

[g]
.
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9-1 EXISTING AND PROJEC- The central district of Bishah has about 400 ha TABLE 9-1-1
TED LAND USE of land. About 78 ha of this forms the intensely

developed central area, and about three-guarters EXISTING LAND USE AREAS, CENTRAL DISTRICT
of that or 57 ha is used for housing. The re-
mainder of the central district is less inten-
sively developed, with Tittle or no permanently Activity Area
constructed facilities on it. It is used for (ha)
cultivation, cemetery, a temporary sug, or is
simply vacant.

Residential 57.6
On the whole, therefore, Bishah is not a concen-
trated city. With few exceptions, there are no Commercial 6.5
types of land use which restrict development;
these exceptions include the Wadi Basin, the Industrial
date plantations which are located along the
wadi, and a large 15 ha cemetery northwest of the
central district which has blocked further expan-
sion in that direction. Otherwise there has been
nothing to cause the development of a concentra-
ted and unified urbanized area or to halt sprawl. Social
Conversely, there continue to be Targe areas of
cultivated land within the interior part of the Military
city.

Agricultural
The government has been successful to some extent
in controlling the land by sub-dividing and the Recreational
construction of infra-structure. A grid-pattern
of streets has developed. Even so, the more re- Cemetery
cent urban development has been less concentrated
and intense than that in the older sections. Vacant

It is projected that the demand for urban land Major Road Network
uses will increase by two to two and one-half
times by 1995. The biggest increase will be in
educational facilities. The smallest increase Total
is 1ikely to occur in commercial land use, due to

the policy of increasing the intensity and con-

centration of its use, rather than increasing the

*volume of land actually occupied.

§

2 1
1
i

&3
;4
4

Several five-year phases of development have been
proposed, with specific objectives for each.
These are discussed in subsequent sections.




FIGURE 9-2-1 elementary school and playground for boys EB
1995 PROPOSED g]ementary school and p]aygrognd for girls EG
MASTER PLAN intermediate school and playfield-level 1 for boys IB
intermediate school and playfield-level 1 for girls 16
scale 1:20,000 secondary school and p]ayf?e1d-1eve1 2 for bgys SB
secondary school and playfield-level 2 for girls SG
teachers' school for boys T8
teachers' school for girls 16
technical school for boys VB
technical school for girls VG
colleges U
special college Su
neighborhood park NP
community park or small city park cP
city park P
mosque SM
Jjami'a mosque JM
edi mosque M
neighborhood center NC
community center 6
civic center C
pharmacy PH
sub-community diagnosis and treatment center DT
community/general hospital H
special hospitals and nursing home SH
neighborhood shopping center NS
community shopping center CS
sub-regional shopping center S
fire station FS
post offices PO
police station PS
government offices G
15 ]
*2 (:)
*3 @
NOTES:
*1 Existing facilities, Hizami development area 1
=2 Facilities proposed and approves by the Military of Hizami development area reserved 2
Municipal and Rural Affairs as of April 1978. lands for government
*3 Facilities newly proposed by the Master Plan in new general hospital 3
addition to these identified in *1 and *2. sports stadium 4
v ' boys educational center 5
Facilities are distributed according to the community special agriculture developed 6
structure established in accordance with Planning Standards. case by case basis
Fac111t1e; for neighborhoods, sub-communities, communities, city garden 7
and the city have been shown, but these for residential hospital for women and children 8
unit groups have been included as part of the general selective light agricultural 9
service requ1rement5_of the residential neighborhoods, industry
hence are not shown in this plan. For further details date canning factory 10
conccerning the service population, function, area, and sewage treatment plant 11
12

other requirements for various facilities, see Appendix,
Planning Standards.

industry park
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permittd uses [

uses requiring [@]
spacial permit

prohibited (|

cultivated land

farm and home gecupadtion quarters
storage shade

animal barns, stables and pounds

family dwellings - detached
family dwellings - attached
family dwellings - grouped
apartement houses

hotels

rooming and boarding houses
nursing homes

caretakers and watchnenjuarters

business and professional offices
merchandise stares

business and service establishments
banks and others

banks and money exchangers

other financial offices

retail and service shops

food markets

restaurants,cafes, and others

gas shops

petroleum stations

small workshop

contractor shops and yards
warehousing 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:

1. The Summary of *Permitted Uses indicates the detailed 1
permitted as a matter of right, permitted after obtaining special permits,
or prohibited for each zoning classif
For example, business and professiona
of right in zone B, permitted after review an

for zone Py, and prohibited in others.

For a detailed discussion of zoning cl
Southern Region, Final Physical Plan,

ments.

e ———

and uses which are

ication and special district.
1 offices are permitted as a matter
d obtaining special permit

assification and requirements, see
Sec 13-3, Legislation and Require-

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 stock yards

governmental offices
police and fire station

i3
post, telephone and t legraph offices

mosque
other religious officess
civic and community center

general hospital

special hospitals and nursing homes
diagnosis and treatment center
first aid and ambulince

nursery and kindergartens
elementary schools

intermediate schools

secondary schools

teacher’'s tranning schools

other special schools

colleges and universities

other educational institutions
religigus schools and institutions
museums

librariecs

prisans

park and recreational areas
athletic fields

club houses

playfields and playzrounds
playlots and totlots

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

cemetery

ith special permits
developments

tted w

“Certain open space uses permi

Special permit required for all future




NOTES:

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

2. 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.

3. Non-agricultural conservation includes recreation,
scenic, and, in Jizan, coastal conservation area.

4. Restricted development area is land unsuitable for de-
velopment due to unfavorable topographic or geological
conditions, land reserved for traffic and industrial
buffer areas or land specially reserved for future use.

Zoning
Classification

A
Ri

P2

Special District
Classification

S1
S2
Sa

Principal Land Use

Agricultural

Low density residential

Medium density residential

Business and commercial

Industrial and warehousing

Government and civic

Institutional

Principal Land Use

Recreational

Non-agricultural conservatio

Restricted Development
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9-3

DEVELOPMENT PLAN

The development plan outlines the principles and
strategies to guide future public investment in
the city of Bishah. The proposed master plan pre-
sented in Fig. 9-2-1 is a graphic representation
of the recommended, target distribution of activ-
ities, based on projected growth of the city and
on standards for essential urban services for the
projected population. The master plan is a sum-
mary of all the detailed element-by-element analy-
ses and land use proposals presented in Chapters

2 through 8 of this report.

The 20 year development plan is to be implemented
in three phases: Phase I, 1975-1980; Phase II,
1980-1985; and Phase III, 1985-1995. Facilities
associated with the community structure organiza-
tion (i.e., communities, sub-communities, and
neighborhoods) will be phased according to popu-
lation growth. Throughout the three phases,how-
ever, the following issues should receive major
attention by the government:

1. Continued expansion of the administrative sec-
tor and its use of land, although at a some-
what Tower rate than in the past.

2. Maintenance of the agricultural sector, par-
ticularly the date plantations, but with
little large-scale expansion.

3. Continued expansion of the population and the
land used for residential purposes, but at a
Tower rate than in the past decade and with a
greater concentration of housing units per ha.

4. Continued expansion of the number and level
of activity of the commercial sector, but
Tittle or no expansion of the land occupied
by it, producing a significant increase in the
concentration and intensity of commercial uses.

Among the specific steps that are to be taken to
promote and guide the appropriate form of devel-
opment are the following:

1. Establishment of a hierarchical system of
neighborhoods, communities, and so on, to pro-
vide for the most effective use of facilities.
This is described in Section 5-5, "Neighbor-
hood and Community Central Areas", and applies
to all public and private facilities except
those in the commercial sector.

2. Commercial facilities are to be handled some-
what differently, due to the need to produce
a more comprehensive, unified, and coherent
concentration of such units. Most commercial
facilities, including those which in other
cities would be scattered through smail resi-
dential groups, are to be concentrated in
three areas. These are to be located along
major streets parallel to each other and one to
two km apart,

3. Expansion of Bishah has been planned with
regard to particular areas and phases. The
areas are:

1. The Hizami development area, a 400 ha site
to the north of the Central Area (Al Raw-
shan).

2. A second site to the south of the Central

Area.
The form that this development will take is dis-
cussed in Section 9-5, "Action Areas".
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CITY CENTER

PROPOSED
ACTION AREAS

The central part of Bishah has -2t yet developed

into a sifficiently unified an: -oncentrated

area to fulfill all the functizrs that are expec-

ted of it. In the future, howsezr, policies

should promote a better form of Zevelopment.

Among the particular uses that «i11 be construc-

ted, enlarged, or intensified ir the city center

are:

1. Practically all commercial activities.

2. Community or civic center, ard most other cul-
tural and social facilities.

3. The general hospital (but not the tuberculosis
or mental hospital).

4. Mosques

5. Governmental functions, at both national and
municipal Tevels.

6. Most residential uses

Those agricultural uses already in existence
in the Central Area.

Action areas consist of two types:

1. Those involving specific functions such as
the stadium or the hospitals.

2. Those involving more general development,
such as the Hizami Development Area.

The following general concepts have been estab-

Tished:

1. The principal directions for the growth of the
city should be, first, northward from A1 Raw-
shan parallel to the wadi and, second, south-
ward from A1 Rawshan parallel to the wadi (the
former contains the Hizami development dis-
trict and is to be accomplished during Phases
I and II, 1975-1985)

2. Major urban developments should be contained
between the road from Al Rawshan to the bridge
and points north and the road along the edge
of the airport, extending toward Khamis
Mushayt.

3. The existing agricultural areas should be pre-
served as much as possible.

4. Residential neighborhoods should have a degree
of community cohesion and territorial inte-
grity. In particular, regional traffic should
be minimized in residential neighborhoods.

5. Residential density should be the highest near
the central district of Al Rawshan and should
decrease toward the development fringes.

These objectives have been translated into a land
use plan. For the Hizami develoorent area, three
general zones of land use have teen established:
1. Residential area

2. Neighborhood commercial area

3. Public and miscellaneous actisities area.

98

* Implementation in residential area is maiq]y
specified according to the population ratio
to 1995 population as follows:

utilities and roads implementation
TYPES OF facilities implementation

PROJECTED GROWTH
OF POPULATION

0.5

A
(=]
TRERRNT ] — -

1975 1995

demolition and renewal
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The planning population for the Hizami develop-
ment area has been derived within the context of
the general master plan for the city of Bishah.
The consultant has projected that there will be
some 28,000 people in Bishah in 1995, of whom
approximately 10,000 will live in the Hizami
development area.

This population is distributed in two neighbor-
hoods which comprise the residential area. The
neighborhood will generally be centered around
boys and girls elementary schools, and a

mosque, Other small-scale amenities, such as
nurseries, tot lots, neighborhood center and park
should be distributed within the residential

area.

Commercial activities and other facilities for
the service of the entire Hizami development area
should be located close to one another in the
"Neighborhood Commercial Area". It is expected
that most of the day-to-day consumer needs of the
residents in the development area will be satis-
fied here.

Finally, a zone has been set aside along the
major road extending northward from Al Rawshan to :
the bridge across Wadi Bishah. This zone serves v 3R
:wo principal purposes:
1. It incorporates the many private lands which =
could not be acquired by the Municipality for
the Hizami development project. faves
2. High degree of vehicular accessibility is bl
suitable for those public and institutional | }
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facilities which would serve the population
of the greater Bishah area from Al Hifah to
Ad Dahw and, in some instances, the Bishah

sub-region as well. ' ﬁ@

9-6 RELATIONSHIP OF THE The master Plan directly affects several detailed * Implementation in residential area is mainly

MASTER PLAN TO THE Jocal plans under consideration for Bishah by the specified according to the population ratio B, e

DETAILED LOCAL PLANS Deputy Ministry for Town Planning Affairs. to 1995 population as follows: ‘ FE 5
utilities and roads implementation .

First, a General Plan for the redevelopment of .
A1 Rawshan has been approved by the Ministry, and TYPES OF facilities implementation . o QY
roads and facilities have been constructed accord- PROJECTED GROWTH i

ing to this plan[1]. The present Master Plan fully QESROEUERTION denclikion Andiesutel fd“?ﬂ“
incorporates the existing general plan. It is 1 o
glear, however, that the Rawshan district alone ! o
is not capable of housing all the expected in- L-/
crease in population after 1985. The Master Plan 1.0 @
provides planning guides for the development of =
| the city beyond 1985. = =
0.5 g o
= —_—
i = —= A,
-;. = = i

100

t
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! 1975 1995 . {
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Second, the Ministry of Municipal and Rural Af -
fairs has commissioned Allott and Tomax Consult-
ing Engineers, to make a study of wsier manage-
ment in Bishah. The Master Plan has been coor-
dinated with the various findings and recommen-
dations of the preliminary report submitted by
Allott and Lomax [2]. However, it is essential
that the following issues be incorporated in

all future consideration of Bishah's water
management:

1. The water and sewage plan proposed in the Pre-
liminary Design Studies covers only the Rawshan
and the southern portion of the Hizami develop-
ment area. The water management studies shouid
incorperate the entire Hizami development area
and the proposed extension area south of Al
Rawshan.

2. The proposed sewage treatment plant should be
equipped with secondary and tertiary treat-
ments before the effluent is discharged into
the wadi.

3. Sufficient consideration should be given to all
potential sources of leakage Teading to contam-
ination of the ground water as well as the wadi
(See also Sec. 2-3-3 above)

Third, as indicated in Sec. 9-5, the government
has recently acquired the Hizami development area
for planning of residential services and govern-
ment facilities. At the request of the Department
of Town Planning, Southern Region, a separate re-
port, outlining a development strategy for this
area, has been submitted. The Master Plan fully
incorporates the recommendations of that report,
as modified in consultations with the Department.

Fourth, the Master Plan incorporates several spe-
cific planning projects and development permits
approved by the Department of Town Planning,
Southern Region. Among these are:

1. Boys educational complex and a small stadium to
be Tocated in the southwestern portion of the
Hizami development area.

2. A community/city park in Al Rawshan district.

3. A date packing factory to be located northeast
of Al Rawshan, along the road to Ad Dahw.

4. A new general hospital to be located northeast
of Al Rawshan.

A1l of the above projects have been discussed in

the present report.

Chapter 9 Notes:

The Master Plan presented in this report summar-
izes the long-range policy guidelines related to
(1) density. (2) land use, (3) general location-
al policy, and (4) structural organization of the
city. Detailed implementation plans should be
developed subsequent to this report. The Plan-
ning Standards appended to this report form the
linkage between the Master Plan and the detailed
Tocal plans which follow.

1. See Bishah Existing Conditions, Vol. I, Fig.
8-2-1.

Ministry of Municipal and Rural Affair§,.
City of Bishah, Water Management, Preliminary
Design Studies, Allott and Lomax Consulting
Engineers, 1976.

"~

* Implementation in residential area is maiq]y
specified according to the population ratio
to 1995 population as follows:

utilities and roads implementation

TYPES OF facilities implementation
PROJECTED GROWTH

OF POPULATION demolition and renewal
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10-1 TOWN PLANNING LEGIS-
LATION AND ADMINIS-
TRATION
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10-2 DEVELOPMENT AND
IMPLEMENTATION

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
in Riyadh. It is believed that the responsibilities
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 Southern
Region.

Four fundamental actions are reguired:

. After it is finally approved, the Master Plan
for Bisha should be made into law, rather than
being considered a guide without authority.

The planning and implementation process should

be revised, with a division of power as follows:

a. The Deputy Ministry in Riyadh should have po-
Ticy and decision making authority for long
range planning.

. Regional and municipal authorities should
have the power to interpret, administer, and
implement the plan without the necessity of
further consultation with the central office.

- A zoning map, tailored to the needs of each
city and its development goals, should be pre-
pared in accordance with the Master Plan. This
is discussed in Section 10-3.

- Most of the power for budegeting should be at
the local level, with general supervision at the
Tevel of the Deputy Minister.

There will be a large volume of public investment
in the near future. This should be done in accord-
ance with the following guides:

. The phasing should be done so that maximum speed
and efficiency are accomplished, with minimum
disruption.

Construction of new facilities should be done in
a way that favors the broadest level of develop-
ment as possible and does not favor a particular
area except as directed by the plan.

. Public investment should be done in a way that
encourages appropriate private investment.

The amount of public investment that is necessary
to stimulate a given type of private development is
as follows:

. Housing
a. Site Development
b. Housing Construction
Educational Facilities
. Recreational Facilities
. Social and Religious Facilities
. Health and Welfare Facilities
. Commercial Facilities
. Public Facilities
Public Utilities
a. Power Facilities
b. Other Facilities
. Industrial Facilities

. Transportation Facilities

Public investment will be greatest in the first two
phases, dropping off slightly in the last, with SR
260 estimated for 1975-80, SR 200 for 1980-85, and
SR 190 for 1985-95. In all phases, the heaviest
public investment expenditure will be in housing,
although it is expected to decrease by almost half
in the third phase of the Plan. The next heaviest
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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 require-
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 mé¢ and a total land area of 9.0
ha. By the end of Phase 1 there should be an additional 2 schools with
4,050 mé of floor area and 2.8 ha of Tland. Therefore by 1980 there should
be 10 elementary schools (8+2) with a total land area of 16,650 m

(12,600 + 4,050) and a total land area of 11.8 ha (9.0 + 2.8). This method
ic 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.
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10-3 ZONING REGULATIONS
AND ADMINISTRATIVE
MEASURES

10-3-1 LEGISLATIVE AND
ADMINISTRATIVE
MEASURES

sector across all years is in education. However,
Phase I of the Plan (1975-80) is an exception to
this latter trend with public investment in trans-
portation, health and welfare activities consuming
more than education. Smaller but relatively equal
expenditures can be expected in social and religi-
ous facilities, public utilities, and recreation,
with only half as much devoted to commerce, public
facilities 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 safeguard
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 reguirements for
buildings and other structures to be constructed,
reconstructed, altered, or repaired.

Zoning requlations should be ratified as a legal
document and administered by the Building Depart-
ments in various municipalities, assisted as neces-
sary by the police and the courts. Applicants

for building permits would have to submit the
necessary documentation, including plans and
specifications to the Building Department and no
permit would be granted for work not in confor-
mity to its standards.

At a minimum, the following districts should be
established for Bisha:

1. Agricultural
a. High-Intensity
b. General Cultivation
c. Rangeland
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10-3-2 CONTROL OF DEVELOP-
MENT IN OUTSKIRTS

2. Residential

a. High Density (urban)
b. Possibly Medium Density
c. Low Density (rural)

w

Commercial (See Section 5.5)
a. Neighborhood

b. Community

c. Regional

4. Public Use
a. Administrative
b. Religious
c. Health
d. Others, As Necessary

w

Special

a. Conservation Districts
b. Water Harvesting Areas
c. Flood-prone Areas

d. Others, As Necessary

As the population of Bishah increases, there will
be pressures for the landowners near the city to
convert their land to urban uses. The current
general plan of Al Rawshan and the proposed
Hizami development are designed to relieve these
pressures and direct the demand for housing into
planned residential areas. Neverthless, some
farm lands will have a high potential for develop-
ment because they are near the existing center of
activities in Al Rawshan and are relatiively de-
sirable for the existing planting and date palms.
This is particularly true for the agricultural
Tands between A1 Rawshan and the wadi.

Such pressures, however, should be strongly re-

sisted for the following reasons:

1. The existing date farms and other agricultural
lands are the primary economic resources of the
city. These lands have been cultivated because
they are close to the wadi and the ground water
supplied by the seasonal flow of the river.
Converting such lands to urban uses, which do
not require large gquantities of water, will de-
prive the city of some of its most productive
lands.

2. The greenery of date palms and other produce
benefits the city environmentally as well as
visually, by providing moisture and shade.
Without such plants, the city will be hotter
and more arid during the summer.

3. Any sizable development of the agricultural
Tand will deflect demand for housing in the
Hizami development area, jeopardizing the pos-
sibility of the Hizami area to develop into a
viable community.

Pste e, ey o nommbenr vos coed traco




Thus all intensive, urban use of the agricultural
lands along the wadi should be prohibited. Some
of the measures available to the government

to enforce this policy are:

1. Zoning of all such lands for agricultural use.
This will enable the city to legally control
the future use of the agricultural land.
Limiting public utility services, including
water,sewage, and electricity, only for those
uses allowed under agricultural zoning or under
special permit.

. Withholding approval for development of any
intensive, urban activity on agricultural land.

. Outright purchase of the land and conservation
for the common benefit of the city.

The importance of conserving agricultural lands

in Bishah cannot be overemphasized. Management

of future pressures for the development of these
outlying areas is one of the critical tasks fac-
ing the government.
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A-0  INTRODUCTION

A-1  DEMOGRAPHIC AND DEN-
SITY FRAME FOR STAN-
DARDS

A-T1-1 OVERALL POPULATION
SIZE
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Planning standards and community facility de-
sign criteria are studied and surmmarized in

this chapter. They are given here as a set of
guidelines 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 also 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
needed 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 required.

Table A-1-1 shows population of five cities in
1975 and 1995. In 1995 each of five cities has

population of somewhere between 30,000 to
The planning standards to be described

70,000.

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
"Ngighhorhood“ scale (population of order of
10°) and normally called "%ommunity“ scale
(population of order of 107). The population
group scale noEma11y called "pegion" (population
of order 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-
Jation increase for each city is over 100% in
average and some city like 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 belang
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
1975 1995€ Increase

Abha 21,900 66,000 200%
Khamis Mushayt 29,300 85,000 190%
Najran 27,200 59,000 120%
Jizan 22,200 41,000 80%
Bishah 7,900 23,000 190%
Nimas Village Cluster 7,100 11,640 164%

Notes: a. Population for KTU survey area only (not necessarily represent
"city population')
Southern Region Project Study, Existing Conditions

b.

C.

mary Master Plans.

Southern Region Project Study, KTU estimate, in the area inside of

KTU

socio economic survey area.
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A-1-2 POPULATION DENSITY

A-1-3 SCHOOL AGE GROUP DIS-
TRIBUTION

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

ulation densities for the five cities. The Table
indicates that density is low in overall city
area in 1975 and therefore, in the next twenty
years "in-fil1" type of development is possible
and recommended rather than "sprawl" type of
development. The planning standards should re-
flect this fact. Unnecessarily low density deve-
lopments in the central area should be discourag-
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. Fach 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 Tist-
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 O to 9, and there are Z to 2.5
(1.95 to 2.69, to be exact) children per age
per 100 population for the age group 10 to 18.
An analysis of the existing conditions indicates
that the population pyramids in the cities of
the Southern Region do not have normal, stabi-
1ized 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

A3

Table A-1-2(a)
POPULATION DENSITY 1975 and 1995 (Pph)a
CITY AVERAGE

CENTRAL DISTRICT  HIGHEST DENSITY ZONE

1975 1995 1975 1995 1975 1995
Abha 20 60 50 150 150 200+
(1100 HA) (150 HA) (10 HA)
) 40 120 100 150 200 200+
Khamis Mushayt (720 HA) (230 HA) (10 HA)
10 20 100 150 100 200+
Najran (3400 HA) (70 HA) (40 HA)
. 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. From Southern Region Study, Existing Conditions. The nearest mul-

tip]g 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)
APPLICABLE DENSITY RANGE FOR PLANNING STANDARDS

DENSITY RANGE EXAMPLE
(pph)
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




o 4
‘
§
£

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 CI
NUMBER OF CHILDREN PER AGE OUT OF 100 POPULAT
EXISTING CONDITIONS IN THE FIVE CITIES

TIES®
I0N

AGE GROUP  ABHA  BISHAH JIZAN  KHAMIS MUSHAYT  NAJRAN AVERAGE CASE

0TO9 3.5 329 3.0 o) 4.0 3.7 3.0
10 TO 19 250 2.5 2.7 2.0 251 2.5 250

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

0TO9 3 TO 4 Children/age
10 TO 19 2 TO 3 Children/age

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

If Nursery-Kindergarten (ages 3 to 5) enrolIment
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 = 9% x 25% = 2.25% 9% x 50% = 4.5%

4% per age x 3 ages 12% x 25% = 3.0% 12% x 50% = 6.0%

Also based on the Table A-1-3(b), Elementary
School 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
229 of the total population may be estimated for
elementary school enrollment (total of boys and
girls) as shown in the following calculation:

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 School 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 The key elements to be taken into consideration
AND DENSITY FRAMEWORKS 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.




ole A-1-4
SUMMARY OF POPULATION ¢XUUP, DENSITY, AND ENROLLMENT

POPULATION DENSITY RANGE <t ENROLLMENT
GROUP RANGE NURSE ) ELEMENTARY INTERMEDIATE SECONDARY

RANGE KINDEQWARTEN  SCHOOL SCHOOL SCHOOL

50pph 100pph 200pph 2.25% ¢.0% 16.0% 22.0% 6.0% 9.0% 2.25% 3.38%

108 5 2.5
500 (178)b (126) (83) 12¢ 30 SORSTIT QR 30 R ST ] 7

2 20 10 5
10%=1000 (252) (178) (126) 23 60 160 220 60 90 23 34

100 50 25
5000 (564) (399) (282) 115 300 800 1100 112

2 200 100 50
10 =10000 (798)  (564) (399) 230 600 1600 2200

1000 500 250
50000 (1784) (1261) (892) 1150 3000 8000 11000

5 2000 1000 500
10°=100000 (2523)(1784) (1261) 2300 6000 16000 22000

e

Notes: a. Land Area for Group Populativn in Hectares.
b. Service Radius in m.
c. School Enrollment

The table indicates that a population of 103a
(i.e. an a-multiple of population group 103)
provides @ normally acceptable range of elemen-
tary schonl enroliment per school when the value
of a is hetween 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) i& 100 ha to 12.5 ha, and its radius from
the centrr 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 olementary school (if boys' and girls'
schools nr&_counted separately, then two schools)
is located 1n this territory then both the num-
ber of ensGllment per school and the walking
distance '@ the school are acceptable to the
standars. recommended.

Th5 tabls also indicates that a population of
10% (i.~ @ b-multiple of population group

10%) pres 7Aes a normally acceptable range of
intermer |« € 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-
jate 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 10%b
(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¢c 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).

. Intermediate School oriented territory in-
cludes a population of 10,000 to 20,000
(15,000 represents the range as typical).
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 104 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




these traditional names and the hieraychica!, 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

Table A-1-5 Age of Children: 3 through 5
SUMMARY TABLE OF PULATION GROUPING ’ g
: A Enrollment: 25% to 50% of age group population is enrolleq,
9% to 12% of the total population is in this ac
group. Therefore, 2.25% to 6% of the total pop.

ulation is enralled.

GROUPING LEVEL NAME OF GROUPING TYPICAL POPULATION

Gy (Level 0) Residential Unit Group 250

Population Served: Approximately 1000 with an acceptabie range of

sub-Nei
G] (Level 1) ub-Neighborhood 937 (Say 1000) 500 to 1,500.

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

4 Size of Facility: 40 pupils/school with an acceptable range of 2¢
G, (Level 3) Sub-Community 15,000 (10,000 to 20,000) to 80. it
Radius of Area Maximum 200m (3 minute walking distance) is rec.
Served: ommended. 600m (10 minute walking distance) is
also acceptable if density is less than 50 pph

G4 (Level 4) Community 30,000 (20,000 to 40,000)

Sub-Unit: 20 pupils/class (3 year old); 25 pupils/class
(4 year old); 30 pupils/class (5 year old). !

G and Gy represent sub-areas of a neighborhood nurse and 1 assistant for each class are recom-

to function as the smallest units of territories mended.

for intimate social activities. 2

Land Area Require- 5m2/pup11 is recommended (3m© to 7m2/pupi1 is

A "Residential Unit Group", as the smallest ment: acceptable) for building area and service area

grouping, provides at its center a tot-lot and For play area (see next section, "Nursery-Kin-

seating areas for the approximately 250 resi- dergarten Playlot".)

dents who live in the vicinity. The service

radius and scale are so small and intimate that Floor Area: anzfpupil is recommended (2m2 to 4m2/pupi1 is

these shared outdoor spaces are conceived almost accepted).

as extensions of 1iving room activities.

TT

Location: It shall be closely located to the center of
A "Sub-Neighborhood" provides nursery-kindergar- gravity of residential sub-neighborhood and awt
ten and other facilities whose immediate acces- From major traffic. Play lot is either a part
sibility from the residential area and whose of or closely located to it
sense of spatial intimacy is crucial. Using :
Table A-1-4, it is estimated that each Gy group Other Requirement: 3 and 4 year old children could be separated
has a territory of 5 ha to 1.25 ha with a radius From the 5 year old children if there i D
of 120m to 60m (2 to 1 minute walking distance); (Although ages are close, there is a substant’
each 61 group has a territory of 20 ha to 5 ha Jifference of activity between the two groups:
with a radius of 250m to 125m (i.e. 4 to 2 min- Mixed for boys and girls.
ute walking distance), and 23 to 60 nursery-kin-
dergarten enrollment.

The following sections assume these basic group- ELEMENTARY SCHOOL

ing ideas as guidelines. The jdeas in this sec- FOR BOYS

tion, in turn, were influenced by a study of ion)
each set of standards summarized in the next Age of Children: 6 through 11 ( 8% or 11% of total populatio”
section. Boys only




Enrollment:

Population Served:

nrolled Size of Facility:
this age
otal pop-
ange of Q:ilgzlof Area
{
}ge of 20 |

%ﬂ ) is el Sub-Unit:
ﬁ_ ance) is |

i{is room.
jubstantié

| Land Area Require-
1d). 1 pent:

re recom-

upil is
ice area.
ery=-Kin-
£,
i
upil is "
Floor Area:

ter of
d and awa)
r a part

arated R
Location:

groups. )

Close to 100% of age group population 1s_enr01_
led. 8% to 11% of the total population 1s en-

rolled (boys' school). Ministry of Education
Standards (M. E. Standards) indicates that 10%
of the total population is equal to the expect-
od 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. )

12mé/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 recormended. 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 recommend 100m x
100m site; 80m x 95m as minimum.)

4.5m2/student i.e. 1700ﬂ2/3?5 student is rec-
ommended. 3mé to 6m2/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
FOR GIRLS

A-2-1-4 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
cmaller 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.)

ZGHE/StUdEnt 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-
ment:

Location:

Other Requirements:

A-2-1-5 INTERMEDIATE SCHOOL
FOR GIRLS

A-2-1-6 SECONDARY SCHOOL
FOR BOYS

Age of Student:

Enroliment Assump-
tions:

Population Served:

of the school site or closely located to it.
(See "Standards for playfield" - Level 1k
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.)

6.5me/student, i,e. 3900m°/600 students, is
recommended. 5mé/student to 8mé/student is al-
so acceptable depending on the degree of non-
classroom facility (library, indoor sports) pro-
grams.

1t should be situated in the center of grouping
Level 3, i.e., ngyb-Community". It should be
accessible either by footpath, lanes, alleys (V7).
Jocal access street {(Vg) or distributer road (Vg)
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
came 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%, girls'
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-
mant .

Floor Area Reguire-
ment :

Location:

Other Requirements:

A-2-1-7 SECONDARY SCHOOL
FOR GIRLS

600 enrollment per school (300 to 900) is rec-
ommended within the enrcllment 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 studesnts/class and 18 classes/school.)

25m/student 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.})

7me/student, i.e. 4200m2/6Q0 students is recom-

mended. Gméfstudent to 8mZ/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 either footpath, lanes, alleys (V7), Tocal
access street (Vg), distributer road (Vs) or minor
collector road (V,). It should not be directly
accessible from t%e residential area through arte-
rial road (V2 or V7).

(See section on "Road Standard" for the definition
of V7 through Vi) It should be separated from
secondary schoo1s for girls.

Playfield - Level 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 off-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. Far the present planning pur-
poses, it is assumed that 30% of the girls' will




A-2-1-8 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 Reguire-
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.

30mé/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.

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

gmé/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 Reguire-

Location:

A-2-1-11 COLLEGES

Age of Student:

Population Served:

Size of Facility:

Land Area Require-
ment:

Floor Area Require-
ment:

Location:

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 recormended. Mimimum 80m x 70m.

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.

100m2/student to 50mZ/student.

15m2/student excluding dormitory facilities.
(If dormitory is needed then 25m2/dormi tory
resident is additionally needed.)

Accessible from the city center through arterial
road. Locate as closely as possible to the
city's central cultural area so that cultural-
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.




A-2-2 PLANNING STANDARDS FOR
RECREATIONAL AND ATH-

Land Area Require-
ment:

Location:

LETIC FACILITIES

A-2-2-1

A-2-2-2

TOT-LOT

Main Function:
Size of Population
Served:

Radius of Area
Served:

Land Area Require-
ment :

Location:

Other Requirement:

NURSERY-KINDERGARTEN

PLAYLOT

Main Population
Served:

100m/student excluding dormitory facilities.

Located on regional arterial road or major arte-
rial road connecting to and situated close to
the city center.

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
recommended. If density is less than 50 pph,
300m (5 minute walking distance) is acceptable.
500m2/lot is recommended. 300m2 to 1000m2/10t
is also acceptable.

Situated in the center of each residential
group unit (or grouping level of Gﬂ 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-
veillance over the infants at play. Enough
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. 1000m2 to 3000m 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.

5mZ/inhabitant is recommended; 2n? to 10m2/in-
habitant is also acceptable.

Situated in the center of "Neighborhood" (group-
ing Level G,). Should not be surrounded or bor-
dered by major traffic (street classification of
"collector road" or higher).
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Other Reguirement:

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 schooi chiidren at schooi
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.

20n2/elementary 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

A-2-2-6

SMALL CITY PARK

Population Served:

Main Function:

Size of Population
Served:

Radius of Area
Served:

Land Area Reguire-
ment:

Location:

Other Requirement:

PLAYFIELD - LEVEL 1

Main Population
Served:

Main Function:

All residents of the "Community" whose popula-
tioF 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. 2m? 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.

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.
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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.

30m2/intermediate school student is recommended.
20m2 to 40m2/student is accepted.
ed at the center of a "Sub-Community",

h 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.

For athletic curriculum activity of secondary
schools (boys and girls separately). Practice
and competition or game for the community sports
teams and clubs.

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-

Other Requirement:

A-2-2-8 CITY PARK
Population Served:

Main Function:

Size of Population

Radius of Area

Land Area Require-

Other Requirement:

5om2/secondary scheol student. aom - T
student is als~ acceptable. Minimum g

is 4ha/playfie 2-

Situated at tre center of a “Communiz-~ ..,
population rar® is 20,000 to 40,000 ~ 77 L .-
close proximity toO both boys' and gi~" "~

dary schools.

zck e
Parking space >nould be provided for - i*zt e
field users ar~ game spectators. Fu fig =

ficial dimensi~ns for courts, track =" . .,
Simplified spe~tator seating area, e~ - a2
stands or by -#nking should be provffi’izé o
and gir%s'pla;fi1eds should be separ=® "1y -4~ -
enough distanc#. Swimming pool with 7.5~
cialsize can % provided with full am~ -
activities (irdoor and outdoor).

A1l residents 2nd non-resident worke~"
with a populat ion of 60,000 or more.

Weekend famil/ recreation for resider
time recreati~n for downtown workers
an integral pzrt of city's cultural =7
tional center.

ity
40000 o wiaiest, 1 1995 a1l Pivele1=2 €% 7 pum
the exception of Bishah and Najran s77", ;,& %
a "city park”. Bishah and Najran wi 1 267 =
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habitant is acceptable.

g “ o '
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hierarchical gark network is connec=>" [ ez -
(enabling inzw0r Sports, exhibition. .0 ==
musical fest:ral and other multi-pur """ Tlos

should be in=«grated in the city pa~




A-2-3 PLANNING STANDARDS FOR

RELIGIOUS FACILITIES

A-2-3-1 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:

759 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 1500n2.

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 2400n2/mosque) i
recommended.

Location:

Other Requirement:

EID MOSQUE

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
mosgue in order to foster an integration of re-
ligious 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 Tack
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.

D.Bmzlprayer, 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.

3,750 (say 4,000) is recommended. 2,500 to
5,000 is acceptable.

General social interactions (meetings,
elementary school PTA, games). Offices for a
neighborhood association to program activities,
maintenance, and utilization of parks and faci-
]ities. Supervision and coordination of sub-
neighborhood activity and facilities. Adult ed-
ucation associated with elementary school faci-
Jities 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:

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 radius
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.

0.05mé/inhabitant (i.e. 125m2 to 250mé) is rec-
ommended. 0.03 to 0.1mZ/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.

0.01m/inhabitant (i.e. 200m% to 4Q0m2) is rec-
ommended. 0.005m 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 Reguire-
ment:

Floor Area Require-
ment :

Location:

Other Requirement:

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 Euilding Tand
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, th% land area requirement

can be reduced to 0.25m¢/inhabitant.

0.05n2/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

L




Elils o A-2-6 PLANNING STANDARDS FOR

T
e

SPECIA "

TECUL NS IIA M s esio

L R A-2-6-1 NEIGHBORHOOD SHOP

A JIZAN BISHAH NAJRAN TIHAMA

CHEST DESEASE

OBSTERICS AND GYNECOLOGY
OPHTHALMOLOGY & OTOLARYGOLOGY
HOSPITAL FOR ACCIDENT

FEVER (COMMUNICALE)
PSYCHIATRY

LEPROSY

oo —-OoOMNO

=~

* Existing Al-Asan Hospital {g ¢
communicable (fever) diseaseg
will be separated to the new 1qc

or both chest desease and other
In future, the fever hospital
ation,

Tﬂb]e A-2-2
DOCTOR REqQyTRMENT

1 General doctor f
1 Special doctor ¢
1 nurse

or 40-50 patients
or 10-15 patients

for 4-6 patients

PING CENTER

Size of Population
Served:

Main Functions:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment (Sales Area):

Location:

Other Requirement:

COMMUNITY SHOPPING
CENTER

Size of Population
Served:

Main Function:

4,000 inhabitants more or less. (2,500 to 5,000.)

Food market, drugstore, bakery, barber shop,
laundry and dry cleaning, hardware, stationery,
restaurant, etc.

Maximum of 300m (i.e. 5 minute walking distance)
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

situation.

2 to 4m2/inhabitant, i.e. 0.8 ha to 1.6ha/4000
inhabitants.

0.25 to 0.5mé/inhabitant (i.e. 1000n to 2000me/
4000 inhabitants) is recommended.

Situated at the center of neighborhood with pop-
ulation size of 2,500 to 5,000 or along the
local distributor road connecting the center of
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.

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
(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.

30,000 inhabitants more or less.

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,
1ingerie, book stores, toys, childrens' wear,




A-2-5 PLANNING STANDARDS FOR
HEALTH FACILITIES

A-2-5-1 PHARMACY

Size of Population
Served:

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
Served:
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 level 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-
fic.

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 1000mZ/center)
or more is recommended.

Situated at the center of a "Sub'Community" with
a population of 10,000 to 20,000.

A-2-5-3 COMMUNITY/GENERAL

HOSPITAL

Size of Population
Served:

Main Function:

Radius of Area
Served:

Land Area Require-
ment:

Floor Area Reguire-
ment:

Location:

SPECIAL HOSPITALS
AND NURSING HOME

Size of Population
Served:

Land Area Reguire-
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.

E . abitant i
2.5 ha to 5ha/hospital for
inhabitants).

3tod begs/1,000 inhabitants is recommended.
50 to_ 40m/bed is recommended. (i.e. 3000m? to
8000m2/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.

DJhd1m0iMwthtsfMWMMa1hmpﬁu or
long term hospital. 0.02ha/1000 inhabitants for
nursing home.

5 beds/1000 inhabitants, and 20m? to 45m?/bed
(mental hospital). 3beds/1000 inhabitants, and
20me to 45mé/bed (special Tong term hospita]%.

1 to 2beds/1000 inhabitants, and 20mZ to 45mé/

bed (nursing home).




Radius of Area
Served:

Land Area Require-
ment:

Floor Area Require-
ment (Sales Area):

Location:

Other Requirement:

A-2-6-3 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 1.0m2/inhabitant is recommended. (i.e.
1.5 ha to 3ha/30,000 inhabitants.)

0.1m!
/30,

.Im to 0.2m2/inhabitant (i.e. 3000m? to 60002
30,0

00 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 alsc be Tocated 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
pooulation beyond city and its surroundings al-
S0 uses on a less frequent basis.

0.5m to 1.0m%/inhabitant (i.e. 5 ha to 10ha/
100,000 inhabitants) is recommended.

0.1m? to 0.2m2/inhabitant (i.e. 10,000m2 to
20,000m2/100,000 inhabitants) is recommended.

The following table indicates per capita sales
areas for different sizes of the city popula-

S5 S —— om

tion (including neighborhood, community and
regional shopping centers):

Table A-2-6-1
SALES AREA PER CAPITA

CITY
POPULATION CDMPUNENTS(”Z/inh.) TGTAL(mzfinh.)
4,000 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
Building area is about 1.5 times the floor area.
Location: Situated in the downtown area of major cities or

Other Requirement:

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

PUBLIC BUILDINGS
A-2-7-1 FIRE STATION
Population Served:

Radius of Area
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.

3m2/100C inhabitants is recommended.

In residential district, station should be To-
cated to the center. Additional stations




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 QFFICES
districts and near districts where there is a
high 1ife 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 Reguire-
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.

2m2/1000 (i.e. 100m2/50,000 city). City post
office should be located at city center. Branch
post office should be located at the center of
center of neighborhood with population range of
2,500 to 5,000 . It can be Tocated inside of
the neighborhood center.

One for each city with population over 50,000,
i.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 20mé/employee
(i.e., 25,000n to 75,000m2 for city of 50,000).
If FAR = 2, then land area is approximately

o

Situated and concentrated in the center of town.

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 lines 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 1ittle
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%
sma*]er villa (say 250 m2 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.
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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.

A-3  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
"yilla" 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

L
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A-3-2 HIERARCHICAL ORDER OF
GROUPING

A19

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 1ist-
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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mé ———NsiTY  DENSITY
4 NET Fam./ha
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(1)LARGE 4,000 2.5 12,3 =0.9% 2.0
VILLA 2,000 5.0 25 75.6% 3.9
(2)STANDARD 1,000 10.0 50.2 74,4% 7.4
VILLA 500 20.0 180.2 =7.2% 13.4
(3)1 FAMILY
SEMI-DE-
TACHED
OR
SMALLER 300 33,3 1853 3,5% 19.8
VILLA 200 50.0 250_2 22.1% 26.1
(4)MULTI-
FAMILY
LOW-
RISE(2 150 66.7 333.% 45.3% 30.9
STORY) 125 80.0 AQ0. 42.5% 34.0
(5)MULTI-
FAMILY
MID-
RISE
(3-5 100 100.0 490.3 £2.5% 42.5
STORY) 75 133.3 533.2 36.6% 48,8
(6)MULTI-
FAMILY
HIGH
RISE
(6-10 50 200.0 00T 28.5% 57.0
STORY) 25 400.0 16001 17.2% 68.8
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WEIGH-
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170.0
195.1

228.0
275572

G

APPROX-
IMATE
AVARAGE
NET

BORHOOD
DENSITY
Pers/ha
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2

1 115

1 162

1 183

1 252

5 Pers./Fam. is assumed for building types (1) through (4);
4 Pers./Fam. is assumed for building types (5) and (6).

-Net residential area: I
Net area is the area within residential property lines. The area

for streets and area for neighborhood facilities are excluded from

the net residential area. The population (or number of residential I
units) divided by this area is called "net residential populaticn

(or dwelling ) density." H
-Net neighborhood area:

Net residential area defined above plus the area for streets

(streets at the neighborhood scale) and area for neighborhood facili-
ties is called net neighborhood area. The area for neighborhood
buffer zone, area for facilities to serve higher levels of communi-
ty hierarchy (such as, community shopping center and intermediate and
high schools) and the areas for non-neighborhood scale streets (such
as regional highways) are excluded from this "net neighborhood area".
The population (or the number of dwelling units) divided by the "net §
neighborhood area" is called "net neighborhood population (or dwellingj

unit) density". @

-Computation of column "D" is based on the following formula:

% P
! (P+ax)-(1+c)

where:
y = ratio of net neighborhood density to net residential density
x = net residential density
P = typical population of neighborhood.
P = 3750 is assumed.
= neighborhood facility area excluding circulation space (8.1 ha
in table A-3-1 (a) as a total of (1? through (7); plus
contingency of 10%, i.e., 8.1 x 1.1 £ 9 ha)
a = 9 ha is assumed. i :
¢ = ratio of circulation space to net neighborhcod area minus @HB
neighborhood circulation space.
¢ = 0.2 is assumed.

=1}
1]

This formula is caliculated in the following process:
X =-%}-(where, R = net Residential Area)

- PN _ R N = net Neighborhood Area)
YiSsr —R—(where, e g

N =(R +a)(1+c)

from above,

R P/x
Y = TRea).(1+c) - (P/x+a)-(T+c)

P
= (Prax]).(T+c)




FIGURE A-2-8
RELATIONSHIP BETWEEN NET
RESIDENTIAL DENSITY AND
NET NEIGHBORHOOD DENSITY
AND

RELATIONSHIP BETWEEN NET

NET NEIGHBORHOOD DENSITY AND BUILDING TYPE

DENSITY
(pers./ha)

i

P

7

50 700 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050  DENSITY

NET
__RESIDENTIAL

large stan- standard small 2 story 3 story 4 story 5 sotry 6 sotry
villa dard to small villa and
villa villa 1 family - LR — ol Lt e —
) semi multi family multi family multi family BUILDING
villa detached low 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.
1t shows one "example case" and not necessarily always true. Actual relationship is depending on detail planning
and design 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.
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SYSTEM CLASSIFICATION

PRIMARY ROAD SYSTEM

Table A-2-9(a)
CHARACTERISTICS AND HIERARCHY OF ROADS AND STREETS (RECOMMENDATION ONLY)

SECONDARY ROAD SYSTEM

LOCAL ROAD SYSTEM

|

FUNCTIONAL
CLASSIFICATION

V, REGIONAL V, MAJOR ARTE-
HIGHWAY RIAL

V3 ARTERIAL

V4 COLLECTOR

Vg DISTRIBUTOR Vg LOCAL ACCESS

ROAD

V7 SERVICE ROAD

LONG TRIPS: MEDIUM TRIPS:
NATIONAL AND  INTER-SETTLE-
REGIONAL TRIP MENT TRAVEL

MEDIUM TRIPS:
INTER TO INTRA-SET-
TLEMENT TRAVEL

MEDIUM TO SHORT
MENT TRAVEL

SHORT TRIPS: INTRA- VERY SHORT TRIPS:
TRIPS: INTRA-SETTLE- SETTLEMENT TRAVEL

INTRA-SETTLEMENT
TRAVEL ONLY

SERVICE ACCESS
TO PROPERTIES

A A -

N SR 1 it.‘iu-nh‘l’:.‘ :.HN...L.,.

ACCESS CONTROL
DESIGN SPEED (km/h)
OPERATING SPEED (km/h)

MAXIMUM GRADE: UP (%)
DOWN (%)

MINIMUM HORIZONTAL RAD-
IUS OF CURVATURE (m)

HOURLY CAPACITY/LAND
(VEHICLE/HOUR)

RIGHT OF WAY (m)
LANE WIDTH (m)
DIVIDED FLOW
PARKING

RELATED ELEMENTS

INTERSECTION TYPE

DISTANCE BETWEEN INTERA
SECTIONS (m)

NORMAL NUMBER OF LANES

500 300

1500-800 1000-800
70 50

3.75 MINIMUM  3.75
ALWAYS

PROHIBITED

USUALLY
PROHIBITED

EMERGENCY EMERGENCY LANES,
LANES (SHOUL- NO SIDEWALK, NO
DER), NO SIDE- BICYCLE

WALKS, NO

SMALL MOTOR-

CYCLES

GRADE SEPAR-
ATED ALWAYS

GRADE SEPARATED
IN GENERAL
1,000 MINIMUM 400 MINIMUM

6-4 USUALLY 4 MINIMUM

250

900-700

30

3.5

FREQUENTLY
PROHIBITED
EMERGENCY LANES NO
SIDEWALK USUALLY,
SEPARATED SIDEWALK

MAY BE ALLOWED, NO
BICYCLE

GRADE SEPARATION
OPTIONAL

250 MINIMUM
4-2

25

3.5

SOMET IMES
INTERIM ONLY
SIDEWALKS SEPAR-

ATED FROM PAVE-
MENT USUALLY

SIGNALIZED

200 MINIMUM
4-2

50

150 75

600-300
20 15

400-200

3.0 2l
NOT USUALLY NEVER
PERMITTED OR INTERIM PERMITTED

SIDEWALKS STDEWALKS

SIGNALIZED OR
STOP SIGNS

STOP SIGN OR
UNCONTROLLED

200 MINIMUM WHEN
POSSIBLE
2

2.5

PROHIBITED
OPTIONAL

STOP SIGN OR UN-
CONTROLLED




EGIONAL HIGHWAY) (ARTERIAL) (COLLECTOR)

g& EXAMPLE V3 EXAMPLE Va4 EXAMPLE
6 LANE 4 LANE 4 LANE

)

SEPARATED SIDEWALK
EMERGENCY LANE

TRAFFIC
LANE (2 LANE)

EMERGENCY LANE
TRAFFIC LANE
MEDIAN AND
FUTURE LANE
GREEN AND
MEDIAN
GREEN AND
SEPARATED
SIDEWLAK
TRAFFIC LANE
(2 LANE

e —

(13.0) \w) 1.5 {(7.5»

3.0

~
o

(3.0)
=k
5) ]

_:;:;:
5

5.0)

T
(35

(70.0)

Vp EXAMPLE
(MAJOR ARTERTAL)
6 LANE AND 4 LANE

Vg EXAMPLE Vg EXAMPLE
(DISTRIBUTOR) (LOCAL ACCESS ROAD)
2 LANE 2 LANE

LANE (3 LANE)

w
=
=T
—
o
o
—
(1)
{s]
[
ol
=
L

TRAFFIC
MEDIAN AND
FUTURE LANE
GREEN AND
IDEWALK
BUS STOP
PARKING
TRAFFIC LANE
SIDEWALK

S

2
3

0
.5
.0

(4.5)

—
-

—_—
—t
o =
o
—

(2 LANE)

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 detzil planning.

EMERGENCY LANE

TRAFFIC
MEDIAN AND
FUTURE LANE

|

LANE

!
|
(25.0) | FIGURE A-2-9 (b)
ROAD SECTIONS BY
(50.0)
CLASSIFICATION
(EXAMPLE)

7.5 1(e.5)i




FIGURE A-2-9 (c)
ALLOWABLE ROAD
INTERCHANGES

><><I><><DOO

@ a4
0|0 X

When two roads (with clasification Vm and Vn) intersect, then inter-
change (Vm/Vn) is:

or 1

Allowed when EO} |m-n|

u nn

Not allowed when (& ) Im-n|
Allowed but not recommended when ( X ) Im-n|




Cloverleaf

Diamond

Channelized

Four Teg )
Cross intersection

* Optional
median
strips

Three leg
"Tee" intersection

~O

scale: |
200-400 M

100-200 M

by

L

% *

Eme—

e
I

50-100 M

+—t

50 M
More or less

T

£

Basic
characteristics
of intersection

Vertical separation
Flow separation
Ramps

Speed control

Vertical separation
Flow control

Ramps

Speed control
Signal/sign control

Flow contraol
Traffic channels
Signal control

Flow control
Traffic channels
Signal/sign control

Sign control

or
Uncontrolled

Types of roads
intersecting

\.’.L / Vq (Vq intersecting Vq)
vy / vz
VoR/als
Vo / Vg

Note:

Intersections shown above are
Actual design should be based
of each case in each location.

Vo / Vp
Vo / V3
V3 / V3
V3 / Vg

"examples" only.
on detailed analysis

V3 / Y,
Y3/ Xy
Vg 1 Vy
V4/V5

Vg / Vg
Vol Vs
Vs / Vg
Vs / Vg

* Median strips may be eliminated, then

roadway width can be decreased accordingly

*% | oft turn lane may be provided
for safer turn (optional)

FIGURE A-2-9(d)
INTERSECTION
EXAMPLES




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 least one with multiple
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

Unit Parking Dimensian

19.0m

18.5m

FIGURE A-2-9-(f)
UNIT PARKING

DIMENSION(EXAMPLES)




Table A-3-1(a)
LAND AREA DISTRIBUTION FOR A PROTOTYPICAL CITY.OF 60,000 INHABITANTS (in ha)

NEIGHBORHOOD SUB-COMM.  COMMUNITY  CITY TOTAL NEIGHBORHOOD SUB-COMM.  COMMUNITY CITY TOTAL
(3750 Inh) (15,000 Inh) (30,000 Inh) (60,000 Inh) (3750 Inh) (15,000 Inh) (30,000 Inh) (60,000 Inh)
) RECREATIONAL/ COMMUNITY = = 12.0 2=24
(1)EDUCATIONAL NURSERY : x2=24.0
KINDERGARTEN 0.02x4=0.1 4= 0.4 x2= 0.8 x2= 1.6 ATHLETIC PARK
FACILITIES GA x4=0 X FACILITIES
ELEMENTARY (CONT.) PLAYFIELD B - 3.0 x2= 6.0
SCHOOL (BOYS) 0.5 x4= 2.0 x2= 4.0 x2= 8.0 LEVEL 2
ELEMENTARY : CITY PARK - = « 24.0
SCHOOL (GIRLS) 0.5 x4= 2.0 x2= 4.0 x2= 8.0
TOTAL (2) 5.1 24.0 63.0 150.0
INTERMEDIATE
SCHOOL (BOYS) 1.2 x2= 2.4 x2= 4.8 (3)CULTURAL  SMALL MOSQUE
COMMUNITY 0.25 x4= 1.0 x2= 2.0 x2= 4.0
INTERMEDIATE FACILITIES-
SCHOOL ( GIRLS) T x2= 2.4 x2= 4.8 RELIGIOUS, NEIGHBORHOOD 0.3 x4= 1.2 x2= 2.4 x2= 4.8
SECONDARY SSE%SIFEAEND U
SCHOOL(BOYS) 1.5 x2= 3.0 FACILITIES JAMI'A 2 0.7 w2=1.4 = kg
SECONDARY MOSQUE
SCHOOL(GIRLS) 0.9 x2= 1.8
COMMUNITY - = 0.6 x2= 1.2
TEACHERS . :
SCHOOL 2.1 CENTER
TECHNICAL CIVIC CENTER 5 = =
SCHOOL (BOYS) 2. 3.0
TECHNICAL TOTAL (3) 0.6 2.9 6.4 16.1
SCHOOL (GIRLS) 1.0
COLLEGE WITH (4)HEALTH PHARMACY 0.1 x4= 0.4 x2= 0.8 %2="41.6
ATHLETIC FA- AL
CILITIES 10.0 DIAGNOSIS/
TREATMENT = 0.5 x2= 1.0 x2= 2.0
TOTAL (1) 1.1 6.8 15.6 46.7 CENTER
2 )RECREAT- TOT-LOT ; =0.8 4=3, 2= 6.4 x2=12.8 GENERAL = = . 4.5
( JIDNAU 0.5x16=0 x4=3.2 X ot
ATHLETIC NURSERY-KIN-
FACILITIES DERGARTEN TOTAL (4) 0.1 0.9 1.8 8.1
to be PLAY LOT .2x4=0, 4=3, = 6. x2=12.8
o b IS &eE T (5)COMMERCIAL  NEIGHBORHOOD
NE1GHBORHOOD FACILITIES SHOPPING CEN- 12 x4= 4.8 x2= 9.6 x2= 19,2
PARK 2.0 x4=8.0 x2=16.0 x2=32.0 TER
. " ¥ COMMUNITY
PLAYGROUND 1.5% x4=6.0 %2=12.0 x2=24.0 SHOPPING CEN- - . T W i
PLAYFIELD " =R
LEVEL 1 3.6 Xe=7.2 x2=14.4 DOWNTOHN SHOP—
N

o g.gshhaffcr boy; 0.74 ha for girl PING - - = 4.5
-8 ha for boys; 1.8 ha for girls
2.0 ha for boy; 1.0 ha for g?r‘] UIRL 1.2 4.8 10.7 25.9




Table A-3-1 (a) continued

NEIGHBORHOOD SUB-COMM.
(3750 Inh)

COMMUNITY CITY TOTAL

(15,000 Inh) (30,000 Inh) (60,000 Inh)

NEIGHBORHOOD SUB-COMM. COMMUNITY CITY TOTAL
(3750 INH) (15,000 INH) (30,000 IHN) (60,000 INH)

(6)PUBLIC
FACILITIES

GOVERNMENT
OFFICE

POST OFFICE

POLICE
STATION

FIRE STATION

WATER SUPPLY
STATION

SEWAGE TREAT-
MENT

POWER STATION

GARBAGE DIS-
POSAL

MUNICIPAL
LIBRARY OR
MUSEUM

2.6 TOTAL of (1)
THROUGH (8)

0.2

CASE 1
CASE 2
CASE 3

45.6 203.1 425.2 904.5

26.7 128.1 275.2 604.5

1235 2 25

(9) TRANSPOR-

TATTNAN
P vy

STREET/SIDE-

LAl Ve CACE
NALD wnoc

CASE 2
CASE 3

i

ARTERIES**

CASE 1
CASE 2
CASE 3

TOTAL (6)

CASE 1
CASE 2
CASE 3

GRAND TOTAL

(7)INDUSTRIAL

FACTORY,
WAREHOUSE
DISTRIBUTION
CENTER

of (1)
THROUGH (9)

TOTAL (7)

CASE 1
CASE 2
CASE 3

540.5
345.1

54.7 259.8 1140.5
749.7

55509

32.0 162.1

21.0 11357 248.2

TOTAL of (1}
through (7)

(8)RESIDENTIAL

CASE 1
100 pph NET
DENSITY

CASE 2
200 pph NET
DENSITY

CASE 3
400 pph NET
DENSITY

150.0

x2= 300.0

75.0  x2=150.0

ST x2= 75.0  x2=150.0

Assumption:

Assumption:

20% of total of (1) thruogh (8) for small streets re-
lated "inside" of neighborhood

10% of total of (1) through (8) for arteries outside
of neighborhood




Table A-3-1(b)
GENERAL STANDARDS FOR URBAN LAND DISTRIBUTION®
(% OF TOTAL AREA WITHOUT RESERVE
LAND, NON USED OR BUFFER AREAS)

NEIGHBORHOOD  SUB-COMMUNITY  COMMUNITY CITY
(3750 INH.) (15,000 INH.) (30,000 INH.) (60,000 INH.)

Case Case Case Case Case Case Case Case Case Case Case Case
1 2 3 1 2 3 1 2 3 1 2 3

(1)Educational* 2.0 3.4 5.2 2.6 4.2 6.0 2.9 4.5 6.3 4.1 6.2 8.4

(2)Recreational/ 9.3715.9 24,3 9.2 1478 21,10 11.7°18.3 2b.4 13.2 20.0 27.0
Athletic

(3)Cultural/ i TEE 20 e 26 12 L8 25 8 B An
Religion and
Social
(4)Health 0.2 0.3 0.5 0.30.6 0.8 0.3 0.5 0.7 1.1 1.5
(5)Commercial* 2.2 73,805 7] ala 0 atol o G 2.3 3.5 4.7
(6)PUbTic Facility == = [Ass Gl Ao e e o il ol
(7)Industrial S g e o ARRiel o G a M s L il

(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.
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