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NOTE ON TABLES

Figures expressed as percentages are rounded
up and need not therefore sum to 100.

The frontispiece (next page) shows a view looking south
from the edge of the escarpment at Abha. The jagged
mountain ridges here and inland together with the pre-
cipitous ascent from below earned Asir its title of "the
difficult region". Now asphalted roads connect it to the
rest of the Kingdom. The main road to Jizan is in the
foreground.
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EXECUTIVE SUMMARY

This summary presents in outline the main features of the
present pattern of development, and the problems that these
raise for the continuing development of the Abha Metro-
politan Area. For more detailed information on any speci-
fic aspect it is necessary to refer to the four volumes

that make up this report.

The Abha Metropolitan Area falls within the Asir Adminis-
tration District, which itself is the fourth most populous
district in the Kingdom after Mecca, Riyadh and the Eastern
District. The Abha Metropolitan Area is defined by the
commuting sphere of influence to the three towns of Abha,
Khamis Mushayt and Ahad Rafidah which all lie quite close
together. The only other major town within the District

is Bisha which lies some 200km to the north.

Undoubtedly that part of the Asir bordering the escarpment,
which includes the Metropolitan Area, has one of the most
equable and pleasant climates of the Kingdom. It is the
one area with any serious potential for rain fed crops,
though this has recently been badly affected by the lack
of rains. The climate and the dramatic scenery both help
to create a potential for tourist development second to
none in the Kingdom. Actual tourist development though
is still in its infancy, and at the moment makes a negli-
gble contribution to economic development. Development in
the past had been held back by the relative isolation of
the Asir, an isolation which would still appear to persist

in the minds of many people who live outside the region.
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l]lflue“ced more and more bY the towns. One third of the

. :
otal population of 150,000, or just under half of all

Saudis, 1i i
S, live in the rural areas. The interésting feature

at the 1
" ?oment 1s the number who farm their family inheri-
ances in the afternoon after they have finished their

daily wi i
Y work in the towns. People display an ardent attach-

.ment i

i tolthe land but the size of the holdings is dimini-
in i .

o ? all the time due to the system of inheritance and
€ lack of any new land to bring under cultivation

and t ili
he military sector, the latter in connection with

the military bases at Khamis Mushayt
of zinc huts to serve the military comp
the east side of Khamis Mushayt

A squatter settlement
lex has grown up on

an immigrant communitv where

Y. Approxima ;
of the urban population ig non=-Saudi e
r

all the rural Population ig Saudi.

male migrants form the majorit:

while Practicallw
The importance of the
from the fact that
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The recent population growth is derived from an afinual
natural increase of 4.2% and 1% net in-migration for the
Saudi population, and a likely 5% net in-migration for
non-Saudis. The growth in the non-Saudi population is
determined largely by labour demand, especially for that
in the construction industry. The prospects for non-Saudi
nationals in the Metropolitan Area is very much dependent
on what the official policy will be as regards the role

of non-Saudi nationals.

The impetus to development has come from government expen-—

diture and the multiplier effects of this on the demand

for provisions, services and housing. The most striking

evidence of this expenditure is the enormous increase in
administrative posts and the creation of the military
complex at Khamis Mushayt. It is estimated that almost
half of all the jobs in the Metropolitan Area are directly
paid by the government being payments to 65% of the resi-
dent rural workforce and 45% of the urban resident work-

force.

Of necessity in the early stages of development priority
has had to be given to the standard of physical infrast-

Accompanying this there has been a significant

ructure.
The role

expansion in the private home building sector.
of the Real Estate Development Fund with its loans has

been of crucial importance in permitting the rapid expan-

sion of housing. Figures for the rate of new housing show

that the capacity of the building industry has been suffi-

cient to keep pace with population growth and help provide

better accommodation for everybody. Two adverse trends

though are noticeable. Housing and land speculation has

been increasing rapidly with a consequent leap-frogging
effect on development and probably an increasing proportion
of construction activity being devoted to an already aff-
luent minority. The second adverse feature is an apparent

fm tha kmrmme Awvallinsge with Fauar rAamnmo
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The Metropolitan Area has at the moment only a weak manu-

facturing and industrial base. Employment in this sector

is i i
heavily dependent on construction, vehicle maintenance
r

repalr and car sales, Clearly it is unsatisfactory for

this sector of the economy to be based so much on car

5 : :

.wnershlp and the changing fortunes of the construction,
i : : -

ndustry. A decline in Private sector construction, for

example, could have widespread effects. The most effec-

g i ivi

‘ve way to raise peoples' living standard without requi-
ri: i

ng a constant drain on government finance is to improve
broductivity in agriculture and industry,

Th
therefore, i

S 1s to decide how best to promote private invest-
en i i d

w fcé will help the development of the economy without
compromising the attractive features of the area In the

future progress ma j
Y well be judged by how
r o
sant the area remains. W B

This report contain

s information r A3 i
o e€garding several issues

nust i
be resolved if the Population is to continue

rowi i
g ing at its current rate and the land be developed in a

The appraisal of these issues
but they are list

sensible and economic way
1ls a matter for Report No.9, d h
e ere because

bac ground lIlfOImathﬂ Iegardlng them can be fOU.Il. n this
k (=} 2 d Ht

report,

The issues are either mainly of a

: ‘ quantitatj
qualitative nature. b ke

. R ;
Those of a quantitative nature include:

{i) Water - gtudles made show that demand is i
tﬁzqiggusly close to the maximum ;E:?éngf
i eitﬁr resources. There ig no margin
signi¢ic:;ta run of‘dry Years or for any
£ population increase, !

(ii)

(iii)

(iv)

(v)

Suburban
development

Labour force
and industrial
development

- Large amounts of land have been
staked for development alongside
the main roads between Abha, Khamis
Mushayt and Ahad Rafidah. It is
almost entirely for industrial pur-
poses and the amount so far claimed
exceeds the existing built=-up area
of Abha. Such development appears
to take place without any formal
planning approval; and the frag-
mented pattern of development makes
it difficult to extend the infrast-
ructure effectively.

- Self-sustaining growth depends on
a diversified economy with the
emphasis on the development of the
manufacturing sector. At the moment
the Metropolitan Area is represented
in only one of the five sectors that
are considered by the Saudi Undust-
rial Development Fund. Several fac-
tors can help to explain this, inc-
luding the small size of the local
market and its relative isolation.
Arguably the greatest need is for
skilled vocational graduates and
the promotion of sould commercial
investments. Many people have left
Asir in the past but could be expec-
ted to return if the job prospects
improve. A new industrial city and
university have been agreed upon in
principle for the Metropolitan Area.

Land conservation - In order to secure the availability

Development
of tourism

of land for future development both
within the planning period and beyond
period, measures shall be taken to
protect government land from unautho-
rised. This applies especially to
the large area south of Abha Airport.

- Measures of a guantitative nature
regarding tourism should be to arra-
nge for accommodation on the history,
natural features and cultural aspects
of the area.
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The Protection
of Sensitive
areas

(vii) Conservation of -~
Cultural heritage
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(viii)

Neighbourhood
design and amenity
protection.

(Xx1)

It is an ancient Islamic precent
that certain zones in and around
urban areas should be kept free
from development in order to main-
tain a healthy and attractive
environment. An attractive envi-
ronment has also been achieved by
the traditional housing design
which helped create a strong sense
of neighbourhood identity with a
clear distinction between public
and semi-private space. In cont-
rast to much of the traditional
development with its considerable
visual interest and variety, con-
temporary development is usually
depressingly uniform in appearance.
The problem is to retain the vigour
and variety of traditional design
in a contemporary idiom, and satis-
fy the modern requirement for car
accessibility at the same time.
Neither the town nor the neigh-
bourhood area should be considered
complete without attention being
given to safeguarding attractive
open areas within the towns, espe-
cially. The wadis have a unicue
potential for open air recreation,
but the problem here as elsewhere
is to find ways of safeguarding
them in the public interest
against unsatisfactory private

development.



CHAPTER 1 INTRODUCTION

This report is the fifth in a series prepared in accord-
206 between the Ministry of

o e B S

ance with Agreement No.
Municipal and Rural Affairs and Scan Plan Coordinator A/S

in joint venture with SWECO and Arch Center.

S ———

The purpose of this report, which comprises four volumes,

Swramm s

is to provide the basic survey information that is

necessary for the studies on the Master Directive Plan,
As such it helps to

s

Execution Plan and Action Area Plans.

fulfill the requirements in the contract for updating

planning data and wherever possible making comparison
with previous studies to indicate current trends.

NP

The objectives for municipal development spelt out in
the Second Development Plan are extremely broad in scope

and involve many agencies besides the Ministry of Muni-
The aim is to make cities,

cipal and Rural Affairs.
towns and villages healthier, more comfortable, more
enjoyable and less costly places in which to live, work

and travel and, at the same time, to improve their (1)

efficiency as locations for trade, industry and services.
the Ministries of Education,

- I This involves, for example,

Health, Industry and Electricity, Youth Welfare
tions who each have their own budgeting programme
The Ministry of Municipal

and

i Communica
: and policy objectives.
i: and Rural Affairs is responsible for coordinating develop-

ment to help bring about these planning objectives of the

Second Development Plan. Its detailed responsibilities

include contracts for sewerage and roads, but its most

n ﬁ’ o § : - - 5
A linn 71 A// i{ng‘jﬁf' (BB (2 75)’, Carde o WEIC) Pgts
: — (1) Second Development Plan, Kingdom of Sagdi Arapig,

S

Z”
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?lans and through town planning offices approving plang
tor subdivision areas. It'is accordingly important to
appreciate what effect the national and reaional policiec
of the various ministries will have in securing the gep :
objectives for municipal development, and to be able tr.

indicate their lang use implications. This the report

attempts to do in its land use and sectoral studies.

An important part of the economic base within the Metrea.
politan Area is the agricultural sector.
made the subject of 4 separate stu
Volume 2,

This has hec
dy which dppears in
though the rural areas are also referred to
dppropriate in the description

FOE of the distribution of
facilities,

This report has been divideq into four volumes:

Volume 1 - Background Information

General information on natural features.
Detaileq description of socio
survey,

~economic

Volum - i
e 2 Demographic and Economic Information

Soclo—ecanomic material ang economic anal

Volume 3 - Land Use ang Physical Development

Land use analysis ang distribution of
community facilitjeg and public utilitie

Volume 4 - TransEortation

Analysis of eXisting Situation

survey which involvea 4 com
in the towns (Abha,

L2

an agricultural survey determining a general coils clagsi-
fication and details of crop production, an industrial sur-
vey and lastly information from discussion with officials.
A survey of wells within Abha and Khamis Mushayt gave scome
background data concerning the water consumption and amount
of water extracted. The majority of this information was
collected in 1397-98h (1977-1978).

Ed. THE METROPOLITAN AREA

The Abha Metropolitan Area lies within the mountainous Asir,
(lLiterally "the difficult region"), and consists of the two
major towns within the Asir Administrative District, Abha
and Khamis Mushayt together with Ahad Rafidah. The three
towns lie quite close together with good road communicaticns
between them. The boundary to the Metropolitan Area has been
drawn to include the rural population dependent on the towns
for local services. It is generally 15-20km away from the
towns except where the escarpment forms a natural boundary.

The Metropolitan Area covers almost 1,900km? of which only
some 17km? are presently urbanised. The total population
was some 153,000 in 1398h (1978) of which some 66% were in
the three towns of Abha (40,000), Khamis Mushayt (55,000)
and Ahad Rafidah (3,000). The remaining rural population
(55,000) is scattered in many small villages distributed
among the terraces or cultivable wadis that help make this
area one of the most picturesque in the Kingdom.

Traditionally agriculture has been the main economic acti-
vity but today less than half of all rural households rely
on it as their main source of income. The small fields and
narrow terraces cannot be made productive enough to ensure
that agricultural incomes can keep pace with rising urban
living standards. The traditional agricultural practices
are therefore likely to disappear in the future and a way

Bt ol L
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of 1life change. 1phe majority already Commute to the towns

for Work, which are now expanding rapidly as Commercial ang
administrative Centres,

The present emphasis on develcpment in two Céntresg helps
reduce congestion ang

develop while stij; allowing 4 reasonab]

the west jg dramatic apng tourism cap be seen ag becoming

Already practically

all the €Sscarpment Within the Metropolitan Area hasg been

Further towards the

r gently Sloping desert
pPlateay becomes dominant, Asir hag traditionaliy been one

of the mogt isolateq Parts pf Saudi Arabia, but witp the

and its increa-

€a in Telation o the

+ the Nationaj] highway
network and the Asir emirate 18 shown in Figure s L The
boundarias Of The Met

Villages and the road network dre

Asir Emirate

b Abha Metropolitan Area

Major roads existing

Major roads under construction
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- L ORGANIZATION OF THIS VOLUME

|

; The purpose of this volume has been to collect toqether
basic background information relevant to the report as a
whole. A summary of the surveys that were mounted alsc
appears in addition to a detailed theoretical and practical

description of the socio-economic survey.

e T FR—

In Chapter 2 the settlement patterns of urban and rural

areas are presented. In Chapter 3 natural features af the

area are presented and Chapter 4 and 5 deal with the socio-

economic survey and other surveys.

B TP

The guestionnaires used in the socio=-economic survey and

transport surveys are shown in Appendices 1 and 2.

|
|
i
{
|
i
|
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CHAPTER 2 SETTLEMENT PATTERN

251 DEVELOPMENT OF THE URBAN AND RURAL SETTLEMENT

Early travellers remarked on the fact that in moving south
through Arabia it was not until the Asir was reached that
settled tribes became the predominant element in the popu-
lation. The reason was simply that here the countryside
could support a settled population, characterised by small
villages with chains of dependent farmsteads along the
valley bottoms. The villages served as nuclei for the
tribes, whose boundaries were usually verv sharply defined,
and on whose fringes unsettled clans would be tolerated as

nomads,

Abha and Khamis Mushayt were always known as important
centres. As long as each tribe tried to be self-contained
and jealous of its land it is unlikely that much trading

could take place when each tribe exacted a toll for the pas-

sage of goods over its land. Because of this it is interes—

ting to note that Abha was one of only four villages within
the whole of Asir where all the neighbouring tribes could
collect for a four month's struce around harvest time to
exchange goods from other regions, and perhaps buy and sell
land!1J As a result such centres started to collect a mixed

population.

(1) Sir Kinahan Cornwallis, "Asir Before World War I"
Reprinted by Oleander-Falcon Press, Cambridge,

Fngland., 1976.
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Writers and travellers have spoken lyrically of. the well
watered valleys, and in particular of Khamis Mushayt with
its cereals and fruits which were produced in abundance
there. The fertility of the wadis was in marked contrast
to the dusty intervals of steppe on the plain, and the
dry mountain ridges which could only offer a lean pastur-
age. The simple defensive towers, or Qasaba in arabic,
which could either be used as lookouts or temporary
refuges, are scattered between the wadis and show how

frequent petty raiding must have been.

The distribution of villages now must be much as it has
been for generations. There are no signs at present of
villages being completely abandoned, though in certain
places large numbers of buildings are lying derelict, as
in Mahala. In certain areas, (Figurel.l) asover muchof the
countryside north of the Abha-Khamis Mushayt road, trad-
itional buildings look well maintained without any modern
cement block additions, but in the majority of cases there
are signsof a rapid transformation as people build cement
block houses and abandon their old farmsteads. But it is
surprising how many people seem to regard the new con-
struction as inferior to the old, saying that is too

cold in winter and too warm in summer. The drawback of

building in traditional materials is that they require
heavy labour input, and in the case of mud, lack durability.
Examples exist elsewhere in the Kingdom of construction
using a mud - gement mix which increases its durability,
and it might be worthwhile to encourage such experiments

in the Metropolitan Area.

e i
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There is a surprising uni
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formity in the size of the
villages over much of the area, with the majority having
from 30-50 houses. In the case of wadi irrigation dne
might expect the farmsteads to be scattered and related
closely to the position of wells, but this is not the case
and villages consist frequently of a cluster of houses on
some level ground close to but not encroaching on the
agricultural land. In the mountains and hills there are
some impressive looking villages where the houses butress
each other to rise like a citadel above the fields. The
villages here are defensive in character, which is in
marked contrast to the pattern of development in other
terraced areas in Asir, such as behind Jizan where the
farmsteads are much more scattered being built into the
hillside at regular intervals along the terraces.

The vernacular architecture in the Metropolitan Area uses
local materials to portray a pleasing and convincing
response to the needs of shelter and a home. 1Its design

is calculated but not ostentatious, harmonious yet not

appearing too contrived. The internal arrangement satis-

fies the cultural requirements of Islamic society, while
the traditional construction of thick walls of either
mud or stone and small windows ensures comfortable con-

and with a charcoal brazier in the

ditions in summer,
Decoration is effective

hearth,warm conditions in winter.

but discrete. Coloured bands on the mud walls or a

pattern of quartz work above the lintel help to accent-

uate the window openings. Doors are often carved and

the walls sometimes have vertical drains of lime plaster
On

with strongly moulded patterns just below the roof.
certain mud houses there are distinctive courses of
slates projecting beyond the wall and acting as a plumage

to deflect the rain and thus help to avoid erosion of the

mud wall.



Looked at individually each house may appear quite

modest yet the pattern in aggregate creates a strong
impression. In the wadis the buildings rise distinctively
from out of the greenery, while among the rugged mountains

they reinforce the bold silhouette of the hilltop..

Although reminiscent of vernacular architecture in
other countries the Asir house should be recognised as

a distinctive contribution to world architecture.

studies are already in progress in other parts of the

Kingdom to record the principles behind the design of
and it is being realised how

vernacular architecture
an appreciation of these principles can help create a
satisfying present day environment, while the utility

e ST

In m i it i
any countries it is being realised that historic

archi i
; il ;Ezgziie 1;ha powerful link between the past and
; Tindaha stréss tgzeclmggs1ng traditional houses in of the houses themselves can be improved by sympathetic
ontinui : iy
ulty of an Islamic tradition. improvements to bring them up to an acceptable standardof

plumbing and hygiene. A description of typical house

plans is provided in Volume 3 of this report.

Although Arabia has exerted a considerable fascination

on visitors, no reliable documentary evidence exists ©n
social practices and agricultural development in this
area. The area would probably have grown an agricultural
surplus to barter with the Bed
for their goods, and it is likely that the local craft
industries have always thrived here: basket making,
pottery and simple leather goods. It is also signif-
jcant that there is nothing approaching a landless class
in this area. Population pressure never seems to have
been so great as to cause this, and the system of equal
share in the inheritance has meant that all families
Tt is noticeable from the socio-economic
e 2) that only thirty per cent of
crops for cash. For most people

ouin tribes in exchange

S

own some land.
survey though (Volum

the households grew
the size of the fragmented holdings does not allow them

e
(1) See for example "Traditional Housing Case Study
mmraidah (0assim)" by Abdul Aziz Aba Al Khial in
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original centre surrounding the arab fort has largely o) & — 5

been razed. As at Khamis Mushayt there is a prominent
open market space which now contains the new Suq and
Emirate buildings, but in large measure it is still
open.

The agricultural areas have been greatly reduced. The
only remaining extensive areas of farmland within the
ringroad, which are now of great significance, are in
the two main wadis and in the south western sector of
the town. BAn especially sensitive area lies to the
west of the original town centre. Here the land is
still largely in its original state and because it is
the largest area of undeveloped land close to the
centre it is of special significance.

In Ahad Rafidah there has been hardly any encroachment

on the agricultural land, (Figure 2.3). A market is still -3:\

held on Sunday but it is only a shadow of its former self
and the town has declined in importance relative to Abha

and Khamis Mushayt. It is significant though for the

range of its educational facilities and has the highest

percentage enrolled in schools of anywhere in the Metro-
politan Area.

It is important as an administrative centre

and new municipal offices have been constructed beside the
main road to Najran.

The main road has left the old
village undisturbed but strip development has been allowed
to spring up alongside it making the traffic conditions

dangercus and resulting in a high number of traffic
accidents.
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CHAPTER 3 NATURAL FEATURES

Sk TOPOGRAPHY AND GEOLOGY

The outstanding topographic feature of the Metroplitan
Area is the escarpment which forms its western boundary
and stretches north-south parallel to the Red Sea reach-
ing heights within the Metropolitan Area of over 2,000m.
The general range of mountains and foothills associated
with the escarpment is called the Hijaz, which in general
is composed of granite and schists.

In the western part of the Metropolitan Area the rocks
are mostly schists derived from sedimentary deposits while
in the east granite and gneiss predominate. Wadi Tindaha
is an exception to this because the bedrock is an amphi-
bolite schist of sedimentary origin among the granite,
The geomorphology of the area is associated with the
intense activity that occurred when the Red Sea rift
valley was formed, and the Arabian plate composed of
very ancient pre-cambrian rocks was tilted upwards with
the western edge being highest. At the same time vol-
canic activity deposited lava flows and caused very
intensive regional metamorphism resulting in partial
magmatisation and granatisation of the original sedi-

mentary formations.

On the steep slope of the escarpment the greenstone lava
flows are deeply dissected by valleys draining to the Red

Major metamorphosis of the sedimentary bedrock has
Around Sawda

Sea.
occurred to the east on the dip slope.

schists derived from the greestone outcrop. They are



easily eroded and weather to produce fine textured soils
useful for agriculture. Further inland the extensive areas
of granite and granodiorite display occasional bold out-
crops of deeply fractured rock with boulders scattered around
their base. The large diurnal temperature changes cause this
spalling of the rock.

The guartenary is represented by pebbly sandy alluvial
deposits and two sets of terraces. The lowermost terrace
would seem to correspond to a period of active erosion in
the wadis and hence a much wetter climate. In places the
present system of wadis is complex suggesting that during
this wet period river capture was pronounced and the drai-
nage pattern was undergoing extensive adjustment. The
alluvium is not very thick, varying from a maximum of five
metres to nothing where there is only a shallow channel

over the granite and granidorite. Figure 3.1 illustrates
the general geology.

3.2 CLIMATE

The Metropolitan Area lies within a great arid zone which

stretches over all the main land ma=s thern
hemisphere & wee
desert cond**’'-. .5 are harsh and uncompromising but the

Metropolitan Area secures welcome reiief from this
because of its altitude and orographic rainfall. The
typical desert characteristics of a high diurnal temper-
ature range and clear skies with the associated glare and
searing sun are reduced in the Metropolitan Area by its
occasional cloud cover and the cooling effect of the
altitude. The nights are cool, sometimes ccld, and the
intensity of moonlight and starlight can make night-time
especially attractive in comparison with the oppressive
heat of daytime in summer.

1200 M above sea level
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Majority of the rainfall is associated with monsoon
conditions and occurs in the spring and early summer when
thunder storms come in from over the Red Sea and mist
envelops the crest of the escarpment. The further east one
travels away from the escarpment the lower the rainfall,
The amount of rainfall is especially significdant for agri-
culture and for the replenishment of the ground water
resources which serve the urban and rural areas,

3 e Rainfall

Most of the Metropolitan Area can be classed as arid, that
is the annual Precipitation by itself is insufficient to
permit crop production. Under such circumstances crop
production is only possible with irrigation, either from
the harnessing of flash floods, Securing an annual inun-
dation of flood water or by tapping a constant underground
water source. A semi arid climate implies tha

t dry farming
is possible, but that

the crop variety and yYield is con-
strained by the low and erratic rainfall,
have indicated that the limit of dry
veniently set at 250mm to 300mm
of summer rainfall. Typical rai

Several studies
farming can be con-
of winter rainfall or 500mm

nfall regimes throughout
the area are shown in Table 351

Three stations have been taken as Tepresentative, Although

the records are not all for the same period they permit
trends to be Observed.
Abha ang Sawdah,
ment while the third, Tindaha,
Khamis Mushayt.

certain clear differencesg and

Two of the stations, are on the escarp-

is located inland beyond

i Y ered g f:
The tun bled boulders of heavil weath ranite orm a
dramatic feature in the landscape.

v . g £ hal B gi.Ol'lS
ide range o speciles compar ed to othe =
Asir has a w

{ i k in
thrives in a crac
; e a desert rose ter that
sl Klnggofméraggzea taking advantage ?.f.rfh?nw?4—= awnllon
an outcrop ot - e g L

O P L S B e



T

S -

a———

36

TABLE 3.1
MEAN MONTHLY RAINFALL 1386-1400h (1966-1980)

Rain gauge
station Mean monthly rainfall (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Abha 26 830 53 60 46 14 46 4& 67 . 20/ =518 B
Sawdah 29 . 38 - SESWTR r094 f 22BN SEav 3k 2h5 (1503l vils
Tindaha 7 51 %29% 31t - 38 0% <19 4 3 713713 5

Source: Hydrology Division, Department of Water Resources Development

The rainfall at the escarpment is more pronounced, as
would be expected, but the pattern of rainfall between

the stations is also different. Inland at Tindaha there

is one pronounced rainy season with over three-quarters

of the total rainfall ocecurring in the four months February
through to May. On the escarpment these four months
account for only half the rainfall with an additianal less
pronounced peak in the summer. It is also apparent how

the higher the annual rainfall the greater the annual var-
iation around the mean. Table 3.2 shows that the 95% con
fidence interval for Abha is + 272.0 mm which is signif-
icantly higher than the similar confidence interval for
Tindaha, + 120 mm. The Y5% confidence interval is the
variation around the mean that can be expected with 95%
certainty and is equal to 1,96 x the standard deviation.

37

TABLE 3.2
ANNUAL RAINFALL VARIATION 1386-1400h (1966-1980)

Annual Number of recorded occurrences
it Abha  Sawdah  Tindaha

-200 X - 9
2 - 300 2 = 5
3 - 400 7 3 1
4 - 500 3 = =
5 - 600 1 4 -
6 - 700 it Y -

700~ - 1 =

Abha Sawdah Tindaha
Rainfall (mm) (1966-80) (1966-80) (1966-80)
Mean annual 370 536 180
rainfall (402)
Max. annual 611 745 325
rainfall
Min. annual 143 254 67
rainfall
95% confidence + 272 + 281 + 120
limits
Expected rainfall 101 265 81
647 828 321

(95% confidence)

t
Source: Department of Water Rescurces Development,
Hygrology Division, Hydrological Publications,
Riyadh, 1966-1975. SPS
Because there is less evaporation in the winter, for a given
annual precipitationa regime of winter rainfall is more

effective than one of summer rainfall. If one makes allow-
- et AR | T el T I DAGEad A o



e rainfall figures would

(May—September) the comparativ
one would

be 300mm for Abha and lZGmeor
for rainfed cereal cultiv-

Tindaha.

therefore expect the limit
ation to be at or near Abha.

3.2.2 Temperature, Humidity and Insulation

An illustration of the mean monthly temperatures and

associated relative humi
gauge the significance of these

dity values is provided in

Table 3.3. In order to
figures it is necessary to be able to compare the com-
bined effect of relative humidity and temperatures,

ative humidity makes high temperatures

Experiments have shown that for the

since a low rel

more bearable.
eople the temperature limits for comfort-

majority of p
°c to 29°C at a relative

able living conditions are 22
humidity of 20% to 50%. In Abha the mean monthly humidity

varies from 42% to 65% and fortunately the frequent

breezes provide welcome relief.

rature
the

The combined effect of relative humidity, tempe
and air movement can be expressed in one index,
effective temperature or ET, which can be used to help
indicate the feeling of warmth or coldness. The most
comfortable living conditions are associated with an
ET of from 20-26°C ET, and an acceptable limit-to
coldness can be set at 16°C ET.

Mean monthly maximum and minimum temperatures have been
plotted for Abha in Figure 3.2, together with the assoc~
jated effective temperature. This shows that the temper-—
ature never becomes unbearably hot and that for only four
months in the year is it decidedly cool. The temperature
effect induced by the relief is very noticeable in
comparison with other towns in Saudi Arabia such as
Riyadh. But whereas the effective temperature in Abha
in winter is some 7°ET cooler than that of the central

e

30+

281

26

annmnnEt,
o .,
*e,

CET LR

244

224
Comfort zone
ET G

Jan Feb Mar Apr an Jun Jul Aug Sep lOct rNov Dec

Recorded mean maximum and
e mipimum air temperature
1386-1395h (1966-1975)

Effective temperature (ET*C)
1370-1398h (1951-1978]

esmsama
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region: the effect is not SO marked in summer pecause of

the higher relative humidity in Abha. In summer the diff-

erence in maximum mean monthly temperature is 14°C, yet

the effective temperature difference is only S5°ET.

The large number of days vwhen clouds are gathering around

the mountain peaks effectively lowers the maximum values

of pan—evaporatian and other radiation in comparison with

other areas of Saudi arabia-
n values for pan»evapcration,

Figure 3.3 illustrates the

yariation in monthly mea

solar radiation (insolation}, and wind speed. The pre-

vailing wind direction ijg from the south-west.

TABLE 3.3

MONTHLY TEMPERATURES AND RELATIVE HUMIDITY, ABHA 1386-95h
(1966-75)

jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
nonth%y 13.1 13.5 14.6 15.5 19.6 21.1 21.1 21.1 20.2 17.2 15.3 13.1
mean
Mean relative 60 65 60 60 50 420 47 53 48 50 56
humidity %

58

Max.mgu_hly 1oVS T 90,0 21.0 24.5 27.8 27.6 26.0 26.8 23.0 20.5 LT
mean C

Max.monthly

mean relative 80 90 85 80 i3 67 7.3 i 15 76 8F =5

humidityZ

Hin.mgnthly 5.5 8.5 9.8 11.7
mean C

Min.monthly

ean relative 37 40 0, Sk oy. 22 2D Ao h B A 38 41

mH

hunddity’
SO
evelopment vop cit".

Source: Department of Water Resources D

1L386-
(1966~

1386
(1966

300~

250

1395h
1975)

=139
=199

1386-1
(1966-1

no red
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3.3 SOILS AND NATURAL VEGETATION

The soils in the Metropolitan Area are extremely varied.
Usually they are of a coarse gravelly nature mixed with
larger rock fragments, as on the hills and mountain slopes.
Fine textured soils, useful for agriculture, are found in
the wadis and on the plains in the north and east, and in
association with the schist bedrock of the mountain ranges

around Abha.

No detailed soil survey or land classification has been
attempted, although a general survey for the whole of the
Southern Region was carried out by Italconsult in 1969.
This survey included only one trial pit in the metropolitan
area, but the survey suggests that the soils are generally
poor in phosphorus and often also in potassium where the
mineral clay content is 1ow. 1) pue to rapid decomposition
of organic matter the humus content of the soils is low.

The variety and balance of plants present in the natural
vegetation is basically a response to the prevailing
climatic and soil conditions, although there can be no
doubt that human interference can effect substantial
modifications. This is true in the Metropolitan Area
where woody plants and dwarf shrubs are cocllected as fire-
wood, and where over-grazing has resulted in the decline
of certain species.

Recent studies'?) on the distribution of species have shown
how limited the variety of species is in Saudi Arabia
compared to more temperate climates. The relatively great
topographical and climatic variations found within the
Southern Region thcugh, means that it has an znusually
wide variety of species compared to the country as a
whole.

(1) "Water and Agricultural Development Survey for

uéreas II and II1 Final Report, Summary® Italconsult 1969-

The Metropolitan Area displays three distinctive plant
zones. On the upper slopes of the escarpment there are the
exceptionally significant natural stands of Juniperus
procera forest. This extends from an elevation of 2,500-
3,000 m and is the only substantial area of forest in

the Kingdom. Along a narrow band following the crest

of the escarpment the forest undergrowth flora is very
rich. The Juniperus tree is used for firewood. In the
mountain wadis which are not used for crop cultivation

Acacia and Tamarix are common.

The mountain flora is charcterised by low bushy vegetation
of Senecio odorus, Rumex SP., Echinops spinosus and
Lavendular dentata. The herbaceous vegetation is comp-

aratively rich and includes some perennial grasses of
such as Cenchrus ciliaris, Themeda

high grazing value,
triandra and Cynodon dactylon. These, together with the
tis barrelieri

low productive Eragrastis papposa and Eragras

and the tough and unpalatable Pennisetum setaceum,
sites. On dry and

are

the most common grasses Ol the better
rocky ground Hyparrhenia hirta, a grass of medium grazing
value, is the predominant species. No herbaceous

leguminous plants have been found in the sward.

The further one descends towards the east the more notice-

£ the plants to dry arid conditions.

able is the adaptation ©
is the Acacia.

In the hilly plateau zone the dominant tree 1

T+ dominates the plant community in the wadis and depressions

where there are fine soil deposits capable of trapping the

unning off the slopes of the surrounding

surface water I
In this zone Cenchrus ciliaris and

hills and mountains.
ylon have sometimes developed dense stands.

Cynodon dact

om the wadis and depressions in the hilly plateau

Away fr
d with a rocky surface.

he soils are coarse texture

zone t
are the predominating grasses on dry

vVarious Aristida Sp-
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CHAPTER 4 THE SCCIO-ECONOMIC SURVEY

4.1 OBJECTIVES

It is specified in the contract that a socio-economic
survey should be carried out to help obtain information
that would be relevant to the preparation of a Master
Directive Plan and the evaluation of the existing Master
Plan. A minimum of 5% of the households in each of the
"social and administrative" divisions proposed for the
area in the Master Directive Plan were to be interviewed,
and information was to be obtained on demographic
characteristics, housing provision, educational attain-
ment, the availability of facilities, income and expend-
iture and occupation. A survey to cover these require-
ments was undertaken during Shaban 1398h(1978). It
covered the whole of the Metropolitan Area, subdivided

into rural zones and towns.

A number of other surveys were carried out besides
the socio-economic survey because of the general

lack of up to date information in many fields.

The other surveys are described in Chapter 5 as

well as when their information is made use of in

+he other volumes of this Report. The socio-economic
survey, though, was by far the most extensive and
elaborate of the surveys, and an explanation of its
scope and design is therefore given separately here.

A detailed presentation of the results appears in
Volume 2 (demographic characteristics, occupation

and household income and expenditure), and Volume 3
(housing provision and provision for public facilities

and utilities)

Z
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4.2 SCOPE OF THE SURVEY

The purpose of using a sample survey rather than a full Lie
census was to obtain satisfactory information at reason-
able cost. In conseguence it must be remembered that
information is not available for areas smaller than the
subdivisions or strata used in preparing the sample,

and that the findings are only an approximation of the =
true values which would be obtained from a census. As

long as the sample is known to be representative of the ' -

whole population an estimate can be prepared of how close
the approximation is to the real value. For the calcu- 5
lation of the total population in the Metropolitan Area

the value given by the survey has been estimated to be

within + 11% of the true value with 95% confidence. For

the smaller areas though, where only a few households were

interviewed, the margin of sampling error is much larger,

ranging from + 20% to + 57%. The accuracy in these

cases could have been improved by subdividing villages

according to their size and taking a more complete

sample of the larger villages, but this would have

increased the number of interviews required. The

accuracy of the sample increases in direct proportion

to the square root of the number of interviews in the

sample. Therefore, to - -duce the sampling error by half
Abha m

v

requires the sampl: to increase in size by a factor of
four. It is probable that the number of intertiew

the rural subdivisions would have had to be increased Manata
by a factor of five to arrive at the same order of
accuracy as the estimate for Abha and Khamis Mushayt, e

and this additional effort could not be justified in
terms of the possible value of the results.

Main 1t

S T 7 I -

The rural strata used were agreed with the Ministry
of Municipal and Rural Affairs prior to the commencement FIGT

of the survey, and are shown in Figure 4.1. Some of REP(
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these were later amalgamated, (Table 4.1) to form more
convenient planning zones. It was not possible to
determine the boundaries used in the 1394h(1974) census
of Abha and Khamis Mushayt, and it was not possible,
therefore, to compare the growth of these same areas
between 1394h(1974) and 1398h(1978). The boundaries of
Abha and Khamis Mushayt that were agreed on for the
present survey are shown in Figures4.2 and 4.3 and
include the built-up areas of each town.

4.3 SAMPLE SELECTION

The method of obtaining the sample was discussed in detail
with representatives from the Ministry of Municipal and
Rural Affairs and agreed with them prior to the survey

being undertaken.

In order to ensure that the sample was representative of
the whole population, each household interviewed had to

be selected at random from the population, thus ensuring
that every household had an equal chance of being chosen.
The usual method used to achieve this is to select house-
holds at fixed intervals from an alphabetical register of
households. 1In this case, however, no register existed
and to have to interview a random selection of respondents
scattered over the whoiz of the Metropolitan Area would
have been a lengthy and expensive procedure.

The survey was designed as a two stage stratified sample.
This is a type of random sample in which the overall
population is first classified into sub-groups or strata
according to a certain principle, and then a random
sample is taken from within each stratum. In the present
case the random sampling within each stratum has been
simplified by first selecting population clusters within
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the total population and restricting the selection of
the random sample to these population clusters. This
greatly simplifies the labour involved in obtaining a

representative sample.

The purpose of stratification was to obtain an idea of
the population distribution and to improve the represent-
ativeness and hence accuracy of the final sample.
Unadjusted clustering reduces the accuracy in comparison

with a simple random sample.

In the rural areas the population clusters were the
villages, and a final sample of households was drawn
from among a selection of these villages. In the urban
areas the population clusters were regular subdivisions
of the urban area, and the final household sample was
drawn from among a selection of these population clusters.
depended onan accurate
e of all the villages,

The validity of the rural sampling
and up to date record being availabl
otherwise the sample would be biased and sub
unknown error. A list of wvillages was obtaine
Italconsult "Feeder Road Master Plan" with maps at a

scale of 1:100,000. It was possible to verify the
over that part of the Metro-
In some cases

ject to
d from the

location of the villages

politan Area covered by a photo—mosaic.
ocated adjacent to each

single village if they
ve a 5% sample, 20%
of the villages were selected at random and every fourth
An exception was made
e sampled, and
+ Abha) where,

there were clusters of wvillages 1
other and these were treated as a

had a common name. In order to achie

household within them interviewed.
at Tindaha where 8% of the households Wwer
in the Abha Rural area (north and north wes
because of the number of villages involved, it was agreed
to sample 10% of the villages and every second household

within each selected village. A list of the number of
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villages selected and households interviewed ‘appears in
Table 4.1. Because the frame for organising the sample
only consisted of villages the survey excluded work camps.

In the urban areas the frame used to select the sample
consisted of a grid of blocks of constant size. In Abha
the grid was drawn on 1:1,000 scale maps prepared from
an aerial survey of 1396h(1976). In Khamis Mushayt a 1396h
(1976) photo-mosaic was used. To obtain a 5% sample the
blocks were numbered consecutively and 20% of the blocks
were selected at random, and every fourth household in
the selected blocks interviewed. This method did not
require every existing building to be shown on the map
or photo-mosaic, only that the selected blocks should be
identifiable on the ground and that the frame include
the whole of the built-up and semi built-up area.

In the same way that the rural area was stratified, so
were the urban areas, except for Ahad Rafidah, subdivided
into central, inner and outer areas. In the case of
Khamis Mushayt a separate subdivision was made for Zinc
City. Because of the smaller size of the central and
inner areas, the size of the block was reduced to obtain
a representative sample. ﬁ block size of 100m x 100m
was adopted in the central area, 100m x 200m in the
inner arga and 200m x 200m in the outer area. In the
case of Zinc City only 10% of the blocks were selected
because of the problems involved in defining the blocks

on the ground. Once the blocks had been selected every

other household was interviewed, Table 4.2

TABLE
RURAL

4.1

SAMPLE 1398h(1978)

25

e

A B a D E F
‘gural Stratum  Total Number of Number of Estimated Number of 57
number of villages households number of Households E”
villages selected in C households selected
in B B for interview
EEEXD

1 Abha north 177 17 259 2,697 140 5.2%

+4north west
2 Mahala area 15 3 25 125 7 5.6%
3 Escarpment

south of Abha 46 9 172 879 42 4,8%
4 Khamis-Abha

main road 8 2 54 216 14 6.5%
5 Khamis—Ahad 3

Rafidah road il 2 192 1,056 47 4.57%
6 Tindaha 17 6 338 958 80 8.47%
7 Ahad Rafidah

Rural 17 2 92 782 21 2.7%
8 Ahad Rafidah

South(Wadi Ayn) 19 4 127 603 31 5.1%
Total 310 45 1,259 7,316 382 5.2%

Note: For planning purposes strata 1 and 2 were combined to form Abha rural:
strata 4 and 5 were combined to form Khamis rural; and strata 7 and 8
were combined to form Ahad Rafidah rural.

Source: SPS



TABLE 4.2

URBAN SAMPLE 139Bh(1978)

A R

A

B v D E F
Urban Area Total Number of Number of Estimated Number of i
number of blocks Households number of households £
blocks selected in C households interviewed
in B
Abha central 54 4 58 783 15
inner 178 39 897 4,094 226 5454
outer 213 34 281 1,760 71 4201
Abha town 49
Khamis central 25 5 188 940 42 4.5
inner inner 120 24 480 2,400 112 4
outer 85 19 323 1,445 93 6.4
Zinc City 260 26 421 4,210 203 4.8
Ahad Rafidah 63 7 65 585 17 2.9
Total 998
X 158 2,713 16,217 779 4.87

Note: For ?lanning purposes the inner and outer areas were
combined into one zone and known as the outer zone

Source: SPS

The boundaries for the different areas are shown in
Figures 4.2 and 4.3. This sample frame was also used

to conduct a transportation survey which is described

in more detail in Volume 4 and Chapter 5 of this volume.

4.4 FORMAT OF QUESTIONNAIRE

The questionnaire, which is set out in Appendix 1,
consisted of a general section applicable to all house-
holds, and a supplementary rural section used only in
rural areas. The questionnaife was agreed in detail

in its Arabic version with the Ministry of Municipal

and Rural Affairs prior to the survey.
4.5 FIELD PROCEDURES

Twenty five Saudi interviewers were selected for the
survey, mainly teachers, with some students and municipal
employees. These interviewers received a four day
training including practice under supervision in private

homes.

A pilot survey was undertaken covering about 35 inter-
views to test the structure and clarity of the gquestions.
The full survey was then carried out in Shaban 1398

(June 1978) .

In undertaking the survey, interviewers were accompanied
in the field by supervisors who were also responsible
for the selection of the respondents' homes. All guest-
ionnaires were checked on a day to day basis so that
repeat interviews could be undertaken where necessary.
In additiom a 5% sample of completed guestionnaires was
randomly selected from each interviewer's work and
checked by repeating all or part of the intexrview.
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Replacement procedures were carried out as agreed prior
to launching the survey, using the technique of replace~-
ment sampling following successive call back attempts.

A minimum of three call backs were made before proceeding
to substitution. Non-response was calculated at approx-
imately 2% for urban areas and 1% for rural areas, which
signifies that the survey achieved a very high response
rate.

4.6 STATISTICAL ANALYSIS

Assuming that the sample is chosen in a way that makes
it representative of the population from which the
sample is being taken one can relate:
(a) the variance in the sample to the
variance in the estimate for the
total population.

(b) the probability of the degree to which
the mean of the sample distribution
differs from the mean of the population
to the variance in the population,
assuming a large sample,

It can be shown that within each sStraty
in the estimated total population is re

variance in the household size Within

m the variance
lated to the

cluster, and the variance in the estima
of all the sampled clusters.
true for the variance in the a
within the stratum.

ted population
A similar brinciple holds
vVerage householg Size

S5

In combining the results for all strata it can be shown
that the variance in the estimated household size for
the sum of all strata can be related to the variance in
the estimated household size of all the sampled clusters
and the variance in the estimated average household size
for each stratum. The variance in the total population
for the sum of all strata is equal to the sum of the
estimated population variance for each stratum.

It can be shown that if samples are repeatedly taken from
a population then the distribution of the mean of the
samples will approximate very closely to a normal distri-
bution having the same mean and variance as the sampling
distribution of the mean of the samples. The quality of
the approximation improves as the size of the sample
increases. Specifying the mean and variance completely
determines a particular normal distribution. Using this
one can express the probability that the sample mean lies
within a certain number of units of "standard deviation"
away from the theoretical mean of a large number of
samples. This theoretical mean is the actual mean of
the total population. The standard deviation is defined
as the square root of the variance. Making use of this
property the standard deviation of the survey results
has been used to calculate the range within which the
true population can be expected to lie with a known
certainty. For example, with 95% certainty the true
population mean is known to lie within + 1.96 standard
deviation units away from the sample mean.
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4.6.1 Variance of Population and Household Size
Within a Stratum

Within each sampled cluster the following definitions

apply:
= : : .th
9; is the average household size for the i
cluster
s? is the variance in household size for the

ith cluster

Bij is the size of household j in cluster i
m. is the number of housholds interviewed in
cluster i

M., is the total number of households in cluster i

s
T 23‘11
M

2 L
and Si is defined as
m

2 iz
s{ =% ¥i3-Y5)?
mi—l

Within each stratum the following definitions apply:
ad : : 3
g7 1s the variance in household size for the

2 sample of n clusters

J/btr is the average household size for the stratum
taken from the sample of n clusters

n is the number of clusters in the sample

T is the total number of clusters in the stratum
M is the average number of households per cluster
t2 is the total population within the stratum

Sb is the variance in the population amam~ i

and si is defined as

= ﬁdz

= M. ( i
n-1

R

and Sg is defined as

= MiYi-mhn®

n-1

it can be shown that

n

A 74 M. _m At
(a) V(/u.) = |=n) 1 57|+ 1 Z( i-M) sy
N nM° nNM M;  omy

o oA

where v?ﬁp is the variance ln/“r
2 2 2 M. _m: 2
(B E) L =a N =) N S ek N Mo (7L 1JEl
N n n My m;

where V(t) is the variance in t

and by definition the standard deviation of

o Ty = VIR 5

and a“t = ‘/ V(t)
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Variance of Population and Household Size
for all Strata Combined

For the set of all strata the following definitions apply:

T

then

V(T)

is the estimated population of all strata
combined

is the total number of strata

is the estimate of the total number of
households within the set of L strata

is the estimated population of stratum h

is the total number of clusters within stratum h
is the estimate of the number of households
within stratum h

is the average household size for clusteri
within stratum h

is the number of selected clusters in stratum h
is the total number of households in cluster i
within stratum h

is the average number of households within
each cluster in stratum h

is the total number of selected households

in cluster i within stratum h

is the average household size for stratum h

is the estimated average household size for
all L strata together

A : A
(/.R) 1s the relative variance for /AR

L
— D50
L
= ththa
- Mh
T Mh'
n ol

=

A 2 A
Vi = /U\L Vrer M)
and o"ﬁg= m)
It can be shown that

L

N
vm( V;Q = zi =N (N -n ) 52 + 2
T2 ny hieH hl Z

2
where Sh

=

i
]
=]
; =t
.
=
-
[
-]
{o i
5
]
Tt
T
e

4.6.3 Summary of Results

Using the expressions for the variance in
and household by individual strata and in
results can be obtained for the variation
around the mean that can be expected with

the population
combination,
in value

95% confidence.

These limits correspond to + 1.96 standard deviations.

The results for individual strata are shown in Table 4.3.
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CHAPTER 5 OTHER SURVEYS

B GENERAL

The socio-economic survey was supplemented by three other
surveys designed to find out more about the existing built
environment and land use. They were a land use survey, a
survey on vacancy rates in housing and a survey of selected
industrial establishments.

In addition four traffic surveys were carried out, and a
special survey was made of water abstraction from all wells
in and around the towns during one month. This has proved
to be the only method of obtaining information on likely
per capita water consumption.

Reliable information was also lacking on the position of
new buildings constructed since the last aerial survey in
1397h (1977). To remedy this has required a team of two
surveyors and two assistants being permanently assigned to
the task of updating base maps since Safar 1399h (January
1979). This work is now substantially complete except for
the extensive area of informal zinc housing at Khamis Mushayt
which has never had a proper base map to begin with. Figure
5.1 shows the extent of the original air survey in 1397h
(1977) and the available map sheets at a scale of 1:10,000
and 1:1,000.

5.2 SURVEYS Dhual Qidah 1398h (October 1978)

haZal Land Use Survey

The survey plotted the land use of each building in the
towns of Abha, Khamis Mushayt and Ahad Rafidah. The
classification of land uses was based on that prepared by
the United Nationas Physical Planning Project for the



b
3
|
:
i
X

Kingdom. The classification was extended to include
details of building quality, judged subjectively, and
the number of households occupying a dwelling.

The land use categories used in mapping were:

Residential
Commercial
Manufacturing
Administrative buildings:
Government
Local
Formal open space for recreation
Public facilities: school, hospital, mosque
Cemetery

Agricultural land.

In plotting the land use the data was assembled in coded
form on field sheets with each building represented by a
unique reference number. It would be possible to relate
these index numbers to the mapping grid co-ordinates and
in this way store all the information in a data bank for
easy retrieval and manipulation.

The information has been made use of in Volume 3, Land
Use and Physical Development and is also used in preparing
base maps of existing conditions for each Action Area

B Housing Vacancy Survey, Moharram 1398h (December

1978)

In order to realise how much of the housing stock was

vacant a special sample survey was made of the housing

in Abha and Khamis Mushayt to determine the proportion

of dwellings that were unoccupied. The sample varied

from 25% of all apartment houses to 11% of a1l HModern

houses. Using the results of the survey and a knowledge
of the overall distribution of buildings an average vac-
ancy rate could be determined (Volume 3).

5.2.3 Industrial Establishment Survey, Shawal 1398h
(August 1978)

This survey did not attempt a comprehensive coverage of
the whole area since its purpose was only to gain an imp-
ression of the industrial output and whether there were
any marketing problems associated with manufacturing in
the Metropolitan Area. A selection of the larger firms
within the urban areas were interviewed, and because the
scale of development seemed so rapid along the main roads
all the establishments along those main roads as well.

The survey along the main roads was repeated a year later
to obtain an idea of current growth. Results were pre-
pared showing current growth in employment and number of
establishments. The distribution of development by type

of activity has also been recorded.

D2t Traffic Surveys

Four sets of traffic surveys were carried out as follows:
Household Survey, Shaban 1398h(June 1978)
Cordon and Origin and Destination
Regular and spot traffic counts
Parking surveys in Abha and Khamis Mushayt

The Household Survey was organized in conjunction with

the Socio-economic Survey but sampled 10% rather than 5%
of the population in order to obtain a better idea of trip
behaviour in each urban area. The survey provided essen-
+ial information on vehicle ownership and pattern of trip
making. A copy of the questionnaire is included in

. ) -
Armondiv 2. The aurvev and its results are presented {9 et g Sy

N



The cordon origin and destination survey was designed to
provide information on trip purpose for all vehicles
passing the cordon with destination or origin inside the
cordon. This information, together with the results of
the traffic model for traffic generated entirely within
the cordon, could be used to provide a picture of total

present and likely future traffic on the roads.

Regular hourly traffic counts were made over a year at
two locations. They were supplemented by spot weekly
counts on all the major roads. Information on all these
weekly counts and their position appears in Volume 4.

The parking surveys were designed to provide information
on parking demand in relation to trip purpose and thus
derive an existing parking norm for various land uses.
The survey was also useful in showing the accumulation
of parking over the day and the peak demand by different
zones in the centres of Abha and Khamis Mushayt.

5.2.5 Well Inventory, Dhual Hijjah 1398h (November 1978)

With the assistance of the Umda or local Spokesman it was

possible to locate and survey every well in and around Abha

and Khamis Mushayt. Information on the amount of water abs-

tracted and its distribution enabled an estimate to be made

of present day per capita consumption. A survey was also

made of a restricted area in the countryside in order to

form an idea of the order of magnitude of agricultural

abstraction and hence to be able to form an idea of the

total present water demand within the Metropolitan Area

Industrial demand is at the moment negligible and no
special survey was required for this.

: The survey is
presented in Report 5:3, Chapter 9.

5.2:6 Updating of Base Maps, Safar 1399h (January 1979)

This is a continuous task involving three surveyors and
their assistants full time. An up to date base map is
essential for the preparation of Action Area Plans, and
since the total housing stock is growing at the rate of

15% a year an enormous amount of development has occurred
since the last aerial survey in 1397h(1977) . The task is
not made any easier by the fact that no satisfactory method
exists for the plotting of new buildings once building

permission is granted and development commences.

Updating is required even when no fresh development has
taken place because the published maps fail to distinguish
between open yards and buildings; in both cases only
external walls are indicated and there is no shading to

indicate covered areas.

The accuracy of the work has to be sacrificed to a certain
extent in the interests of speed, and for example an
uncorrected aerial survey would make progress much easier.
An uncorrected aerial photograph would be considerably
cheaper to obtain than a full aerial survey. A full
aerial survey would then only be reguired every five to
seven years, Availability of existing maps is shown

in Figure 5.1)

Progress to date is shown in Figures 5.2 and 5.3. AS at
J'Awalld00h (April 1980) 19 sheets had been updated in
Abha, 11 in Khamis Mushayt and 2 in Ahad Rafidah, all at
a scale of 1:1,000. Further revision of the base maps
takes place as part of the preparation of survey inform-

ation for each action area.

As part of the studies for the Master Directive Plan a
rapid survey has already been mounted to determine the

extent of the built-up areas as at J'Awal 1400h (April 1980).
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