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Pumping test at test well JT-3; Excellent quality
of pimped water from deep aquifer of Lower Ajlun
{Al-6), with T.D,5. of 330 wg/!.(Cecember,1988)

i

R
Qutcrop of Amman (B2} formation in A-2 groundwater recharge damsite:
the Hestern Highlands: Alternating basin, where pervious Amman (B2} formation outcrops in and around the damsite. (July.198%)
silicified limestone and chert,
with frequent joints, cracks and
fissures. {Decemher,}988)

Hadi Jurdhan at middle reaches; Fastwards andfor
downstream view from Deasert Highway bridge,
{duly, 1988)

Groundwater irrigation at Al Jafr; Abstracting
from shallow water table aquifer of Rijam {B4), of
which water salinity was Jncreased by excessive
frrigation return flow ard/er deep percolation.
{June, 198%)

Herthwestern pavt of the Western Wighlands im the Jafr

Groundwater recharge area of the Western Highlands, which is

covered with snow in December,?5,1988. {December,1988)

ga' Al Jafr, end of the wadi course
playa, i0 km northeastwards
(0ttober,1988)

at the center of the

from Al

Jafr town.
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I. INTRODUCTION

1.1 Work FProgress

Water Resources Study-of'tbe Jafr Basin (hereinafter referred as "The
Study) has been carried out from July 1988 through March 1990 including

four stages of the investigations 1lst through 4th as shown below;

The First Stape Tasks ; (July 1988 - March 1989)

The lst stage field investigation comprised data collection and field
investigations. . The data .collection and review of existing reports on
topography, geology, hydrology, hydrogeology and water resources
development, which were performed with close cbordihation. with WAJ,

included.following;

- Topograﬁhical maps (1/50,000), aerial pﬁotos (1/5G,000) and Landsat
imagery (1/750,000)

- Geological maps (1/50,000 - 1/1,000,000) and hydrogeological maps

- Land use map and population data

- Meteorology .-.

- Soil moisture

_ Stream flow and suspended solid in the flash flood

- Well inventory

- Test well drillings and pumping test

- Water quality test

After field reconnaissance surveys and examining existing data, the

Inception Report was submitted to the WAJ in August 1988,

Geolbgiéal and "hydrogeological mappingé were performed prior to
'geophysical pfosbecting by VLF (Very Low Frequency) method. The

geological‘mapping was carried out to examine the stratigraphy, micro
-.paleontolbgy and geological structures of the sequences from lower Ajlun

(Al-6) formation to alluvial, which includes the survey for the proposed
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gxoundwater rccharge dams. The VLF survey.was performed to delineate the
salt-accumulated areas in the leam {(B4) aquifer and to examine the
~effects by faults such as "Salwan" and "Karak - Wadi Al Fiha" on the
hydrogeology of the shallow units, Afﬁer geological reconnaisqance a
technical specificatlon was plepared for tendering for test well
drillings following WAJ's tender procedure, ‘The. test well .drillings
included four test wells and three observation holes with a total depth
of 2,940 m. . These were carried out in the area along the “Salwan" fault
‘and "Karak - Wadi Al Fiha" fault where neither geological'ﬁor
hydrogeological data could be availéblé frdm the prévious studies The
drililing work was carried out by local contractor "Equipment and Sales
Co.," under. the. supervision by JICA drilling expert The‘ exploratory
'drllllng was.-aimed to assess the aqulfer parameters and the geological
and/or the hydrogeologlcal dlscontlnultles .in the B2/A7 and/or Al-6
.units. During this period, groundwatef.'monitoring, which cdmprised
water level measurements and water sémplings and testings, was carried’
out in cooperation with WAJ's monitoring department and laboratory, -
including installation of four automatic water level redorders.JT—l,'

JT-3,J0-3 and JO-5.

Prior to hydrogeological analysis, the hydrological'analyéis was
performed to evaluate the potential of surface water, The analysis was

based on the eristing data, including;

- Runoff analysis by using tank model method
- Flood frequency analysis

- Sedimentation analysis

A seminar on . surface hydrology -was held in November 1988; to discuss
the réliability of the éXistihg dataf collected. and .the method of
analysis to be carried out. Thé hydrological data book was submitted to
WAJ counterpart'team,‘inclgdinthhg mini-floppy diskettés whicﬁ store
all tﬁe raw data such as rainfall and.flﬁw diSéhargé by using the IBM-PG

compatible data bage"Lotus 1-2-3",
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The 1st stage analysis compiled the results of the investigation and the
analysis mentioned above, and the Progress a Report was submitted to the

Jordanian side in March 1989.

The_2nd_Stage Tasks i (May 1989 - September 1989)

The 2nd stage field investigation was initiated by discussing the
Progress Report. The hydrogeological analysis was carried out to
construct the groundwater simulation models of both B2/A7 and Al-6.
The computer program of UNISSF, whic-h was designed for the FEM
simulation model,was transferred to WAJ’s VAX-8200 computer system.

During this period; groundwater monitoring was also continued.

The first seminar on the groundwater model simulation was held in
July,1989, to ctransfer the computer program of the UNISSF which was
written by FORTRAN language and its use in the B2/A7 steady state
modeling.  Prior to transfer of the UNISSF program, -a simplified FEM
groundwvater simulation program, written in BASIC langu.age, was
demonstrated to show wuse of the graphic display (contdur mapping) of
the IBM-PC compatible micro-computer. The simulation manual version
(1L.0), which'expiairls the method of the steady staﬁe model calibration,
was  submitted to WAJ ecounterpart team, The manual {(ver.1.0) compfises
the method eof transferring micro-computer data base (IBM-PC compatible)
to VAX-8200 by means of RS—2320' data communication system. The mini-
floppy diskettes, which store the input data such as mesh grid,
boundary conditions, aguifer parameters ' and geologic conditions, were

also handed over to WAJ.

The 2nd stage analysis 1s carried out to delineate the  potential
aquifefs and - well  fields. Water demand and  frames of the water
resources development plans were studied. Potential analyses were

carried out by using the simulation models including;
- Steady state calibration of the groundwater simulation models (B2/A7,

Al-6)

- Non;ste'ady calibration of the groundwater simulation model (B2/A7)
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- Simulations for alternative groundwater development plans
- Hydrochemical analysis and simulation of the B4 aquifer (salt-water

balance simulation by using tank model)
The 2nd stage analysis compiled the results of - the investigation and.
the analysis mentioned above, and the Interim Report was submitted to

the Jordanian side in October 1989,

Third Stage Tasks ; (October 1989 - January 1990)

The 3rd stage filed investigation comprised discussion on the Interim
Report and alternatives of the water resoﬁrces development plans,
groundwater monitoring and transfer of the computer simulation models

and the input data.

The second seminar on - pgroundwater model simuiatidn was.heid in Octobef
1989, to transfer the simulation models of both BZ/A? and Al-6. - The
simulation manual version (2.0), whlch explains the meéthod of non-steady
state model calibration for the B2/A7, was Smeitted to WAJ counterpart
team,  The- 2nd seminar also ‘demonstrated the method of using computer
plotter {(CALCOMP-1043) which is lnstalled on the 7th floor of - WAJ
computer room. The mini-floppy diskettes which store the input data of
i) mesh pgrid, ii) boundary éonditions,-iii) aquifer parameters, and ix)

geologic conditions were also handed over to WAJ.

The 3rd stage ana1y31s included- 1) conceptional de31gn of the water
source f30111ty and its preliminary cost estlmate for the selected
alternatlves, 2) water demand and model predlctlons '3) master plan
study of the watex resources development, 4) institutional study on the
groundwater monitoring plan for the selected.plan'and'ﬁj comﬁilatibn of

draft final report,

The Fourth Stage Tasks ; (Febrﬁary 1990 - March 1990)

The Draft Final Report was explained to and discussed with the

Government. The 3rd computer simulation seminar was held to transfer
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the technology of operating the simulation models. A final report is

herewith prepared, scrutinizing the Government’s comments.

1.2 Synopsis of This Report

This supporting report includes the results of the sectoral studies as

shown below;

Chapter-2; Socio-economy describes the region’s position in the socio-

economic development in the Hashemite Kingdom of Jordan.

Chapter-3; Hydrology and dam plamnning describe the hydrology and

surface water resocurces development including groundwater recharge dams.

Chapter-4; Topography and geology describe the general geomorphology,

stratigraphy, geophysical prospecting and engineering geology for dams.

Chapter;S; Hydrogeolegy and groundwater resources development descrive
the results of hydrogeological analysis, model simulations and

predictions and alternative development study.
In Chapter-6, salt accumulation problems in a part of the Rijam (B4)

aquifer is presented to follow with the result of salt-water balance

gimulation.
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II. SOCIO-ECONOMY

2.1 Population Statistics

The population of Jordan was approximately 2.9 million in 1987 and must
have exceeded 3 million in 1988. The annual rate of population increase

in recent years has been 3.6-3.8%.

Jordan is divided into eight Governorates (Gov.), with Amman Gov. which
inéludes the capital city is the most densely populated with 41.5% of
the nationai'pbpulation. The three Govs. of Amman, Zarga and Irbid
contain as much as 80.3% of the national population léaving the other
Govs. populated sparsely. The population from 1983 through 1987 by Gov.
is shown on Table 2-1. '

The Study area is located mostly in the Ma’an Gov. and partly in the
Tafila Gov. Aé the Study area belohgs to the arid area, the pbpulation
“is very sparse. In year 1987, the populations of the towns and villages
in the Study area within the Ma'an Gov. were 15,815 in Ma'an, 1,630 in
Jafr, 2,502 in Husseiniya and 195 in Mohamadya. These populations
fluctuate considerably since the bulk of the populations are nomads. In
thé Hasa - town, no population statistics are available, yet the
population is estimated at some 5,000 in the town and some 2,000 at the

Hasa phosphate mine.
2.2 Industries
2.2.1 Agriculture

As the Study area is éxtremély arid, the land use for agriculture is to
be found. In the upper Hasa basin almost .no agricultural land use is
'observed. in the Jafr basin,'éome casis agriculture is being practiced
néar Jafr town, and several scattered farm projects are to be found in
ﬁhelWestern paftfof the basin. ‘These projects do net depend on rainfall

but the.tube wells.
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In the northwestern part of the Jafr basin where the ground elevation
exceeds 1,200 m, extensive agricuiture de#cldpﬁent'is being carried out
‘to take advantage of the higher rainfall'qf more than 200 - EQO mm per
annum and the cool weather. The Abu Makhtoub and Shoubak project, which
extends over 633 ha; depends on 17 wells owned prlvately by 14 farms

for 1rr1gat1ng applcs and horticulture.

The Husseiniya prOJect (100 ha) -and the Mohamadya pIOJeCt (100 ha)
1ocated between Hasa and Ma'an towns - depend on two and three tubewells
respectively  for cultivation of the fodder. grasses, fruit trees - and
Vegetabies. The  Al'Qasimya pfoject.(l17 ha) and: the QUheida projects
(171 ha) located to the soqthwest'of-Ma‘an town depend on two tubewells

each for irrigating apples and'grapes;

The Al'Jafr project (245-160'ha) IOcated nEar:Jaff town depehds on four
‘shallow tubewells in the Rijﬁm aquifer for supplying domesticIWater to
the town as well as for irrigating fodder crops. .One_of these wells has
suffered from salinization, and a study on this pheﬁomenon-is_trcatec in

'Chapter'V_CE this Report.

2.2.2. Manufacturing industry

Near Hasa town there is the Hasa Phosphate Mine plodu01ng more than 304
million tons a year of natural phosphate, This is the largest phosphate '
mine in Jordan, and contributes greatly to  hard currency earnlngs
This mine uses 10 tubewells, The well water is used solely for the_

gelf-congsumption especially for -ore washing. .

Near Husseiniya town, thére is a factory for bottling mineral water.

The water depends on tubewells owned by the bottlers.

In Ma'an town, there are. small factories lncludlng one glass factory

The water source depends on the city water supply

The Shidiya phosphate mine, which iS-ipcated*tc the southeast of Ma'an
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town will be the biggest mine in the Hashemite Kingdom of Jordan, when

it starts operation,.
2.3 Public Facilities
2.3.1 Road

The Desert Highway which traverses the nation in a north-south direction
runs through the western side of the Study area. The King's Highway
which has been maintained since historical times lies on the western
boundary.of the Jafr basin. There is a motorable road from Ma’an town
to. Jafr town along, and from there to Azraq along a newly constructed
road,. 'The.above-mehtiOned roads are. all paved with asphalt and
maintained reasonably. - A few feader roads are available in between

these roads and highways.

‘fhere is an existing railroad from Hasa mine to Aqaba sea port. This

railroad is used solely to transport the phosphate ore for export.
2.3.2 Electricity and water supply

Most of the towns and'villages are supplied with electricity from the

national grid, and likewise with the domestic water supply.
2.4 Water Demand
2.4.1 Present use and supply

Water resources in Jordah are being exploited for the use of drinking
and domestic uses , industry and irrigation. It is said that 96 per
éent ofrthé Kingdom's population is now supplied with drinkiﬁg water
" from Springé aﬁd'underground_artQSian wells. A series of water
resources development projeéts have been carried out including 20 MCM/y
of‘ﬁadi Al Arab- groundwater pfoject'naar Irbid, 15 MCM/y of Qastal
gfoﬁndwaﬁer projeét'néar Amman, 14 MCM/y of Zarqa groundwater project,

45 MCM/y'of Deir Alla (canai) base flow water project, 3.5 MCM/y of
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Sultani groundwater project near Karak, 1.5 MCM/y of Shoubak groundwater

project, and 17 MCM/y of Disi groundwater project.

Present use in the Study area is preliminarily estimated by WAJ at 18.4
MCM/y, which includes the biggest consumer of Hasa phosphate mine of 7.4

MCM/y and Shoubak irrigatlion of 3.3 MCM/y
2.4.2 Future water demand

According to an estimate by the Ministry of Water and Irrigation in
1988, Jordan is expected to require nearly 266 MCM of water for annual
consumption by the year 2005. This suggests a shortage of 75 MCM per
annum and that intensive efforts will have to be made to find new water

resources to meet the growing demand on water for different purposes.

Water demand in the Study area is largely dependent on the operation
program of the Shidiya phosphate mining development project, which will
require 6 MCM/y by the year 1992, and 20 MCM/y for full scale

development.
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Table 2,1 Population by Governorates

Governorates 1987 1986 1985 1984 1983
Amman 1,203.0 '1,160.0 1,114.6 1,446.2 1,386.9
Zarqa* 419.1 4045 389.6 - -
Anman+Zarqa (1,622.1) (1,564.5) (1,504.2) (1,446.2) (1,386.9)
Increase Rate 3.7 &7 4.0 4.3 -
Irbid 704.1  680.2 656.7  727.9 702.9
Mafraq® 102.0 98.6 95.5 . -
Irbid+Mafraq. (806.1) (778.8) (752.2). (727.9) (702.9)
Increase Rate 3.5 3.5 3.3 3.6 -
Balga | 200.6  193.8 187.2 179.6 172.8
Increase Rate’ 3.5 3.5 4.2 3.9 -
Karak 124.2 120.1 116.1 150.7 145.4
Tafila* 42.8 41.4 40.0 - -
Karak+Tafila {(167.0) (161.5) (156.1) (150.7) (145 .4)
Increase Rate 3.4 3.4 3.6 3.6 -
Ma'an - 101.0 97.5 94 .0 90.7 87.3
Tncrease Rate 3.6 3.7 3.6 3.9 -
National Total 1,896.8 2,796.1 1,693.7 2,595.1 2,495.4
Increase Rate 3.60 3.80 3.80 4,00 -
Remarks:

Unit: Population in 1,000, Increase rate (Annual) in %
* : Became Governorates since 1985
_ Source:Anﬁual'Statistical Booklet, Department of statistics with

Study Team's elaboration
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IT1T. HYDROLOGY AND DAM PLANNING

3.1 Watershed

The Jafr basin is located in the southern part of the central Jordan
plain and lies to the east of the Western Highlands, The basin has an
area of 13,5b0 kmz, most of which is classified as an arid desert with
mean annual rainfall of about 50 wm. The basin displays a classic
centripetal drainage pattern with all wadis draining from the encirbling
~highlands to the central El Jafr Playa, the largest concave in Jordan.
The catchment lies at elevations between 850 m in the El Jafr Playa and

1,750 m in the Western Highlénds. (See Fig. 3.1)

The Upper Hasa basin is separated from the northern Jafr Basin by
watershed, The catchment area is about 2,200 kmz, and lies at elevations
between 400 m at the basin outlet near Tannour and 1,250 m in the
Eastern Highlands., The wa&is_ in the Southern-western Highlands ére
characteristically narrow and moderately ineised, while wadis are flat
in the eastern part of.the basin where the elevation is about 900 m.
All the wadis in the upstream reaches drain flushing floods to the

central playa named Qa El Jinz. (See Fig.3.1)
3.2 Available Data
3.2.1 Temperature, humidity, sunshine, wind speed and evaperation

There are 6 climatological stations (namely, Hasa, Abur,.Shoubak, Udruh,
Jafr and Ma'an airport).in the study area, for which climatological data
such . as temperéture; relative humidity, evaporatioh, sunshine hours,
wind vélocity and rainfall are available (See Fig.3.2 for their
lqéatiéns)..:- These data are made available for the pericd between

October 1977 and'Sépfember 1988.



3.2.2 Ralnfall

There are 53 rainfall gaging stations in and around the study area which
locations are shown on Fig, 3.2, and the gaging type is shown on Table
3.1 together with dates opened and closed. The type of rainfall gaging
is divided into automatic recording type, daily reading type and annual

totalizer.

Availability of daily rainfall data betwg&n'dttbber 1963 and ‘September
1986 is shown on Table 3.2 for the 53 stations. No daily rainfall data
are available for most upstream areas of the Upper Hasa basin and

northeastern, eastern and southern parts of the Jafr basin.

Heurly rainfall data were made available for the following 11 stations

located :in the western .part of the study area.

Id. No. . . - Station Name
cD 0013 . Mazar
CF 0003 Jurf Ed-Darawish
CF 0007 : : Hasa evaporation station
GF.OOOB . Hasa gagingIStation‘
DA 0005 ' Uneiza railway station
DB 0002 Abur (Prince Hassan Nursery)
DH 0001 Talyiba Janoubiya
bG 0001 : : © Wadi Mousa
ED 0002 _ Ras En-Nagb
G 0003 Ma'an school -
G 0010 - Wadi Jurdhan gaging station

Aﬁailability of hourly fainfall-data'is poor ‘and inSufficiEntato well

characterize rainfall-runoff relationships=during-storms.

For nine rainfall stations(namely, GF 0007,CF 0008,DA 0005,DB 0002,
DG 0001, DH 0001,ED 0002,G 0003,C 0010), depth-duration curves of strong
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rainfall are derived (See Table 3.3 and Fig.3.3).
3.2.3 Discharge

In the study area, there exist two water stage gaging stations, one at
the Hasa river and the other at the wadi Jurdhan (See Fig. 3.2 for their
tocations). The former .started measurement Iin October 1963 and the

2

latter in October 1968. Catchment area of the former is 2;200 km® and

that of the latter 180 kn?.

Availaﬁility of daily discharge data is shown on Table 3.4. The Hasa
rivér has absence of daily discharge data for a period from November
1975 to December 1976 while the wadi Jurdhan reportedly claims no

absence of daily data to date,

Availability of houfly discharge data is shown on Table 3.5 for the Hasa
river and Table 3.6 for the wadi Jurdhan. For the Hasa river, hourly
discharge data of 63 floods were collected, ameng which hydrographs of
12. floods, with peak discharge more than 60 m3/sec, are shown on Tig.
3.4, .On,'the other hand, hourly discharge data of 30 floods were
collected for the wadi Jurdhan. Among them, hydrographs of 9 floods

which peak_diScharge is more than 20 m3/sec are shown on Fig.3.5.

It was found through an in-situ inspection made in September 1988 that
the water stage pgaging station of the wadi Jurdhan is installed at a
placeswhere riverbed fluctuation seems to happen frequently, without any
artificial control while that of the Hasa river mnear Tannour is

furnished with a low concrete welr to maintain stable water rating.
3.2.4 Sediment

including those quoted from. the previous report(Ref.3.1), 111 data of
.susﬁended sedimeﬁt are available for the Hasa river at the water stage
gaging station near Tannour (See Table 3.7) and 81 data for the wadi
'Jufdﬁan at the water stage gaging station by the Desert Highway(See
_ Table 3.8).
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3.2.5 Water quality

Only a result of water quality test is available. Sampling for this test

was made at GChor Safi of the lasa river on March 19,1973,
3.3 Meteorology

3.3.1 Climate

The whole of eastern Jordan lies within the Mediterranean bioclimatic
region and the study area has a Mediterranean Saharian climate of the

warm variety (by Long,1957), being classified as arid (by Miller,1951).

Climafological data_of.the-study area ,except rainfall, are summarized
for the period between October 1977 and September 1988 (See Table 3.9).

According_to Table 3.9, the: annual minimum temperature is recorded in
January,-ranging.from 3.99 ¢ at Hasa  to -2.6° € at Udruh. on average;
with the annual maximum temperature recorded in July or August, raunging
from 35.5% € at Jafr to 27.4° C at Shoubak on average. Relative humidity
is as low as 30's or 40's in percent in May to October and. as high -as

60's or 70's in percent in December to January.
3.3.2 Rainfall

A isohyetal map of annual rainfall of the study area was made from
available rainfall data between October 1937 and Septémber 1988, (See
Fig. 3.6). From the-isohyetal-map ; it is found that 'anﬁuéi.rainféll
decreases from 300 mm in the western watershed to less than 50 mﬁ”iﬁ.its

eagstern part,

Annual rainfall of the Upper Hasa basin, wadi Jurdhan énd the Jafr
basins was estimated by the Thiessen nmthod';diViding the study. area
into polygons (See Fig.3;7):ahd-by applying iohg—tefm annual-rainféll
for the.period between: 1937/38 and  1987/88 of gagingﬁstatibns within
each polygon. - o ' : '

w
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Accordingly, annual rainfall of the Upper Hasa basin, the wadi Jurdhan
and the Jafr basin ils estimated at 89 mm (Table 3.10), 129 mm (Table
3.11) and 52 mm,respebtively.

Monthly rainfall patterns of the following 12 stations are shown on Fig.
3.8.°

No. 1d.No. Station Name No. 1Id.No. Station Name
1 CF.0003 Jurf Ed-Darawish 7 ED 0002 Ras En-Nagb
2 CF 0007 Hasa evape.station - 8 G 0002 Jafr police sta.
3 CF 0008 Hasa gaging station 9 G 0007 Ma'an railway sta.
4 DA 0002 Shaubak agri. sta. 10 G 0010 Jurdhan gaging sta.
-5 DB 0001 Tafile 11 J 0001 Bayir evapo. sta.
6 DG 0001l Wadi Mousa 12 K 0001 Al Mudawwara

As seen fromx Fig.3.8, a year is divided into two distinet seasons,
nameiy,'ﬁhé réiny season from October to May and the dry season from
June to September.

3.3.3 Evaporation

As may be seen from Table 3.9, the annual total evaporation measured by
a .class-A pan ranges from 1,800 mm at Shaubak to 4,200 mm at Jafr. At
all the statioms, about 70 % of annual evaporation is recorded between
April and September.

‘3.4 Flood Analysis

3.4.1 Duration of storﬁs

A. Duration of storms of the Upper Hasa basin
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Concerning areal distributien of rainfall within the basin, 1t is
observed that floods with large peak discharges are caused by rainfall
which is concentrated in limited areas within the baéin, as seen from

Table 3.5 and 3.6.

Though no data are available to clarify a debth-duration relationship on
the hourly hasis for areas upstream of the'Upper Hasa basin, it 'seems
relevant to apply hourly‘rainfail déta of any of the three stations
(namely.CF0007,CF0008 and DBOCOZ) to defermiﬁe'duration of storms of the ‘
Upper- Hasa basin. This is because most of the runoff at the basin outlet
is considered to be caused by rainfall vhich precipitates in the western
half of the Upper Hasa basin as understood from thé isohyetal map
(Fig.3.06).

On average, the duration of storms 1is 20 hours for_statioano. CF 0007
(See Téble 3;3(1/9)),"28 hours for station No. CF 0008(See’ Table
3.3(2/9)) and 32 hours for DB 0002(See Table 3.3(4/9)). This means
that the duration of storms tends to Become longer in the western part
of the basin where more annual rainfall is observed. In this analysis,
the duration of storms used in estimation of probable floods is-chésen
at 28 hours which 1is the average duration of storms for station No. GF -
0008, because this station is intermediate in terms of annual rainfall

amount and duration of storms among the three stations.

B. Duration of storms of wadi Jurdhan

There are & rainfall stations in and around the = wadi' Jurdhan.  Among
these, the stations No. 0003 and G.0010 which are located near_the
basin outlet in the eastern part have a shorter duiation_df'15.t0j16
hours(See Table 3.3(8/9) and (9/9) )} than stations No. bG 0001.ahd:DH-
0001 which are located near the western wateréhed outside the wadi

Jurdhan with storm dufations 22:t0:24 hours (See'Table‘B.B(S/Q) and
(6/9) ). '

The long-term annual rainfall of stations G 0003 and G 0010 is less
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than 50 mm while that of stations DG 0001 and DH 0001 is about 180 mm.
From this, it is considered that most of the runoff at the basin outlet
is considered to be caused by rainfall which precipitates in the western
part of the Jurdhan basin whose rainfall pattern in terms of duration
and dépth—duration relationship is considered more similar to those of

the stations No.DG 0001 and DH 0001.

In this analysis, the duration of storms used in estimation of probable
floods is chosen at 24 hours. This is the average duration of storms
for station No. DH (001 because the depth-duration relationship of
station No. DH 0001 is obtained for a larger amount of rainfall than
station No. DG 0001 though the long-term annual rainfall of these

stations is nearly equal.
~3.4.2 Probable rainfall

A. Probable rainfall of major rainfall stations

Relationships between rainfall intensity, duration and frequency of 40
rainfall stations in Jordan are tabulated and graphically shown for
duration of 5 minutes to 24 hours and return periods of 2 to 500
years(See Ref.3.2). Such relationships of 8 rainfall stations in and
around the study.area (namely, CD O0013,CF- 0007, C¥F o008, DE 0001 ,DC
0002,DG 0001,DH 0003 and G 0003)are available in this study paper{See
Table 3.12).

B. Probable rainfall of Upper Hasa basin

Probable rainfall of the Upper Hasa basin is obtained by multiplying
probable rainfall of the rainfall station No. GF 0008 with the ratio of
long-term annual rainfall between the rainfall station No. CF 0008 and
the Upper Hasa basin (See Téble 3.10). Long-term annual rainfall betweeﬁ

year 1937/38 and 1987/88 is 136 mm for rainfall station No. CF 0008 and

89 mm for Upper Hasa basin.
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C. Probable rainfall of wadi Jurdhan.

Probable rainfall of the Jurdhan basin is obtained by multiplying
probable rainfall of the rainfall station No. DG 0001 with the ratio of
long-term annual rainfall between the rainfall station No.'ﬁG'0001 and
the wadl Jurdhan (Seé Table 3.11). Long-tefm annual rainfall between
year 1937/38 and 1987/88 is 180 mm for the rainfall station Ne. DG 0001

and .129 mm for the Jurdhan basin.

3.4.3 Unitgraph

A. Unitgraph of Hasa river

Hydrographs of 4 single-peaked large floods {(namely, floods
No.H15,H17,H28 and H45 in Table 3.5 and Fig.3.4) are converted to
hydrographs caused by l-mm-rainfall after deducting base runoff. The
peak discharge of hydrographs before an& after the conversion and the

time from start of rise to peak are shown as below.

_ Peak Discharge (m3/seC) - Time from start of
Flood No. c : : rise to peak
‘Obsarved Flood Flood CaUSEd by (hr)

1 - mm Rainfall

H 15 78 216 3
H 17 7 128 5
H 28 80 - 130 7
H 45 290 50 7
- R ' . 5_(1)
- . . 12 (2
- . . g (3)
Noté

{l) Time of concentration is estimated by Kravén's formula,
(2) Time of concentration is estimated by Bayern's formula,

(3) Time of concentration'is estimated by the formula derived by
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the California Highways and Public Works.
(4) Time from start of rise to peak (Tp) is estimated by
Tp=0.5+0.6 x T, whiech is an empirical relationship
- derived by the Soil Conservation Services of U.$, Dept. of

Agriculture. T, is time of concentration.
A dnitgraph, shown on Fig.3.9, to estimate probable floods was
constructed from the hydrograph of the flood No. H 45 which has the
second largest_peak discharge of the 64 flood hydrographs cellected by
this study.

B. Unitgrabh of wadi Jurdhan

Hydrographs of 4 large floods with a single peak (namely, floods
No.J3,J8,J21 and J24 in Table 3.6 and Fig.3.5) are converted to
hydrégraphs caused by l-mm-rainfall. The peak discharge of hydrographs
before and after the conversion and the time from start of rise to peak

are shown as below.

Peak Discharge (m3/sec) Time from start of
Floed No. - rise to peak
Observed Flood Flood Caused by (hr)

1 - mm Rainfall

J 3 30 30 2.0

J 8 120 _ 26 1.5

J 21 77 17 3.5

J 24 33 20 1.0
. . ) 9 1 (1)
- L _ . 3 5 (2)
- ) . 3.3 (3)

Note

(1) Time of concentration is estimated by Kraven's formula.
- (2) Time of concentration is estimated by Bayern's formula.

(3) Time of concentration is estimated by the formula derived by
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the California Highways and Public Works.

(4) Time froﬁ sgart of rise to peak (Tp) is estimated by
Tp=0.5+0.6 x T, which is an empirical relationship

derived by the Soil Conservation Services of U.5. Dept. of

Agriculture. T, is time of concentration.
A unitgraph, shown on Fig.3.10, to estimate probable floods was
constructed from the hydrograph of the flood No. J8 which has the
largest peak discharge of the 64 flood hydrographs collected this time.

3.4.4 Probable floods

A. Method of estimation of direct runoff from rainfall

The method used for estimation of direct runoff from a given amount of
rainfall is taken from Ref.3.3. This method was originally de#eloped'by
the Soil Conservation Service, the United States Departﬁent of

Agriculture in 1956.

In this study, for the Upper Hasa basin,the Jurdhan basin and the Jafr
basin, the hydrologic soil group is chosen_tq be‘"Groﬁp'B" which is
classified as "soils having moderate_infiltration_rates'when thordugbly'
wetted and consisting chiefly of moderately deep_td deéﬁy moderately
well to well-drained soils with'moderately fine'to'nmderately_coarse
textures and which have a moderate rate of water -transmission”. The
pattern of land cover is chosen to be féllow. Tﬁis.chdicé is_baéed on a

study 6f hydroleogical soil classification in Ref.3.1.

The antecedent moisture condition is chosen to be AMG-II which is_Quoted-
as " the average case for annual floods, ;hat is, an aﬁerage-of-the
conditions which have precéded_ the - occurrence of the ‘maximum annual
flood oﬁ numerous watersheds" for both the'Uppef'Hasa basin and the Jafr

basin.

Other study'reportéron Jordan estimated the amount of “abstraction which

principally consists of intércéption, infiltration and surface storage
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as below.

Reference Initial Abstraction Abstraction after
No. Initial Abstraction
{mim) (mr/hour)
4 12 5
(Unknown)
6 _ 10 4

In this mtudy, initial -abstraction and abstraction after initial

abstraction are estimated as below.

Initial Abstraction Abstraction after
Return Initial Abstraction
Period ~ (mm) ' {mm/hour)

(Year) Upper Hasa Jurdhan Upper Hasa Jurdhan
2 8.3 8.3 0.27 0.48

5 8.3 8.3 0.54 0.69

10 8.3 8.3 0.65 0.79
25 8.3 8.3 0.77 0.90
50 8.3 8.3 0.84 0.98
100 8.3 8.3 0.88 1.03
200 8.3 8.3 0.93 1.07
500 8.3 8.3 0.98 1.13

B. Probable floods of Hasa river at Hasa water stape gaging station

From the aforesaid unitgraph and probable rainfall, probable Floods and

runoff coéfficiénts are estimated as shown on Table 3.13 and Fig.3.11.
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In a previous study report (Ref.3.6), runoff coefficients wvary from
about 20 % for short return periods to about 50 % for 100-year probable
floods, which shows good agreement with the results obtained by this
study. Also, the peak discharges.estiméted by this study are.plotted in
Fig.3.13 with estimates by previous study reports of Jordan and actual
flood records in the Levant., From Fig., 3,13, the peak- discharges

estimated by this study are considered reasonable.

C., Probable floods of wadi Jurdhan at water stage paging station by

Desert Highway

From the aforesaid unitgraph and probable rainfall, probable floods and
runoff coefficients.are estimated as shown on Table 3.14. and Fig.3.12.
As described in Sec,3.3.3, the unitgraph of wadi Jurdhan is derived from
a histerical large flood in March 1966'when.the reliability of the wéter

stage record is sald to have been still high,

In a previous study report(Ref.3.6), runoff éoefficients vary from about -
20 $.for short return periods to about 50 % .for 100-year probable
floods, which shows good agreement with the results obtained by this
study. Also, the peak discharges estimated by this study are. plotted on
Fig.3.13 with estimates by ﬁreyious study feports of Jordan and actual
flood records in the Levant. From Fig. 3.13, the peak discharges

estimated by this study are considered reasonable.

D. Probable floods at 8 recharge dam sites

By this study, comstruction of recharge dams is proposed at 8 sites for
which location, drainage area and annual rainfall are shown on Fig.3.2

and Table 3.15.

Probable floods of recharge dam sites arezgstiméted by the following

equation:
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Al = 0.621372 x A2

whe;e C :'Adjﬁstment factor of probable floods
Q (mB/Séc) : Peak diScharge of a prﬁbable Flood
Al (milez) : Dréinage area '
A2 (kmz) : Drainage area
R (mm) _ :.Annual rainfall
Subscript o : Values of the wadi Jurdhan at the water

stage gauging station
Subscript x . Values of.recharge dams
and _ .
b= 0.894 x a2 ~0-048
Adjustment factors of probable floods are calculated as shown on Table
3.15. Peak discharges of probable floocds at 8 recharge dams thus

estimated are shown on Table 3.16.
3.5 Runoff Analysis
3.5.1 Estimate of daily rainfall

E$timate of basin rainfall iz made by the Thiessen method after
estimating'missing rainfall data. There are absences of daily rainfall
data for a considerable period for some rainfall statiouns. The
abseﬂces of rainfall data of a certain station ‘are filled by data of a
station_with which the best ceorrelation is oBtained on a monthly basis.
Priox éo_the correlation analysis, selected réinfall stations in and
around' the S£udy'area were divided into 4 groups with regard to the
avaiiability of daily rainfall data, and the amount of annual rainfall

and their closeness as follows
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Group No. Characteristics of Group

1 Located in and near the Jafr basin and annual
rainfall of most statlons with missing data 1is
more than 100 mm _ ' '

2 Located in and near the Upper Hasa basin and
annual .rainfall of most stations with missing
data is more than 100'mm _

3 Located in and near the Jafr ﬁaein and annual
rainfall of lnoet stations with .missing data is
less than 100 wmm .

4 Located in and near the Upper Hasa basin and
annual reinfail_tof most stations with missing

'data_is less than.100 mm

Simple correlation factors and linear regression formulas thus derived

are shown on Table 3.17 for the 4 groups.
3.5.2 Simulation model

A. Basic component of tank model

The tank model is a w1de]y practiced tool to estlmate' 1ong term runoff
data from rainfall data or runoff data durlng engaged perlods and/or of
engaged areas. The tank model is normally‘ composed of three.or four
tanks connected directly with each other’ by bottom outlets thus upper
tanks emit and lower tanks receive the amount of water. in proportlon to
the water level in upper tanks.’ Each-tank has 31de holes whlch pass
the runcff to riﬁers The outflow from each 51de hole 13 proportlonate'
to the height between the hole and water surface Prov;ded that a tank -
is accommodated with one bottom hole and two side holes,:the ruie_fo:.

outflow computatlon is as follows
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N < W

i

I

*

b

where

>

- N

al,az
b
hl, h2

0 | (X <= hl)

al(X - hl) | (hl < X <= h2)
a2(% - h2) + al(X - hl) (h2 < X)

bX

=X -y-Z+1

. Water depth of i-th day

: Water depth of (i+l)-th day

Outflow from side holes of i-th day

Outflow from a bottom hole of i-th day

Inflow of
Discharge
.- Discharge
Height.of

i-th day
coefficients of side holes
coefficient of bottom hole

lower and upper side holes

In order to effectively trace hydrological conditions of the study area

where there is.a

dry season regularly and streamflows diminish to a

considerably low level or completely dry up in the dry season, the tank

model is furnished with a structure to simulate the moisture content in

the top. tank. This structure is composed of two moisture-bearing zones,

which contain moisture up te the capacity of saturation . The moisture

contents in two zones are expressed as height, which are called primary

s0il moisture depth

Between the above two

expressed below

T2 = TG

where

T2

ps

88

Xp

X8

TG

and secondary soil moisture depth,respectively,

zones, transfer of water contents takes place, as

(XP/PS - XS/SS)

: Transfer of moisture between primary and secondary

zones (if positive, transfer takes place from
primary to secondary, and vice versa)

Capacity of primary soil moisture

Capacity of secondary s0il moisture

Pfimary soil moisture

SeCohdary s0il moisture

. Transfer coefficient
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If the ﬁrimary soil moisture is not saturated,i.e., XP<PS, water 1is
supplied to the primary moisture zone from the lower tanks as a result

of capillary attraction, amount of which is computed as below :

Tl = TB (1 - XP/PS)
where
Tl : Transfer of moisture from lower tanks to primary
s0il moisture

TB : Transfer coefficient

The basic components of tank model are depicted in Fig. 3.14.

B. Tank model of stﬁdv area

Based on available rainfall data between October 1937 and September
1988, an isohjetal mapfof annual.rainféll of the study area was prepared
(See Fig. 3.6). . As seen’ from the isohyetal map, nearly-?O.% of " the
study area has an extremely arid climate with annual rainfall less than

50 mm, .

Topographically, there are wadis where B2/A7 and/ox B4 aquifers directly
oﬁtcrop, causing direct recharge of aquifers along riverbeds by rainfall
and there are areas where the aforesaid aquifers form sub-surface layers
(See Fig.3.15). The distribution of outcfops and sub-surface.layers'of
such aquifers is not uniform over the study area. Taking the Uppef Hasa
Basin for example, more than 80 % of B?/AJ and B4 aquifers formlng
outcrops and sub-surface layers exist in the rainy western half of the
basin where long-term annual rainfall is more than 50 mm. - For the Jafr
basin, about 70 % of such permeable sub-surface layers exist in the area

with annuai rainfall less than 50 mm,

For the purpose of descfibing suéh distribﬁtion of rainfall and
permeable layers in ‘the study area more: accurately, the tank modgl of
the study area is sepalately constructed for a rainy area and a raln-
scarce area, the two areas be1ng bordered by an ‘isohyetal line of annual

50-mm-rainfall (See Flg 3.16}.
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The effect of groundwater recharge through riverbeds is estimated by the
Wedernikow's formula assuming a steady state unsaturated condition as

below :

Q =k x (b+ 2h) x A
where |
“: Amount of recharge
Coefficient of conductivity
: Water depth of streams

Surface width of streams

oo T ® O

! Area of recharging

1t is assumed that the recharge through riverbeds of B2/AY and B4
formations beging when daily rainfall lasting 1 to 2 days is more than 8
mm. The initial abstraction of 8 mm is estimated by the method developed
by the Soil Conservation Service, the United States .Depértment of

Agriculture as outlined in Section 3.4.4.

In addition, rainfall with strong intensity which directly precipitated
over impermeable riverbeds is assumed to reach the basin outlet
without any loss.

3.5.3 Input data

Daily rainfall of areas of interest is estimated by the Thiessen method

as explained in Section 2.1,

Evaporation used in the runoff calculation is based on the class-A pan

evaporation of .the Hasa evaporation station,

The area of B2/A7 and B4 aquifers forming outcrops and sub-surface

layers are estimated from Fig. 3.15.

The capacities of primary and secondary soil moisture (PS and 85) are

estimated from soil moisture content of a 50-cm-thick surface layer
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measured at a farm in ShQubak {See Fig. 3.17). From Fig. 3.17, soil
moisture content at Shoubak is estimated at 25 mm at the end of dry
season in September and 50 ﬁm at the wvery height of rainy season in
March ,and the difference of the two extremes equal to 25 mm is
considered as the sum of PS and 85 for Shaubak. The sum of PS and S5
is derived for the Upper Hasa and the Jafr basins from the data of
Shaubak, assuming that the total sum of PS and 85 is inversely
proportionate to annual vainfall and that the ratio of PS and 55 is one
to four. As a result,.PS and S8 for the Upper Haga and Jafr basins are

estimated as follows.

PS (mm)  SS(mm)

Upper Hasa basin 17 66
Jafr basin - 30 120

It may be noted that, about the sum of PS and S§ of western parté of the
Jafr basin, Ref.3.9 is quoted as reading “that " the average: soil '
moisture deficit at wadi alluvium fans in the basin reaches to 200 mn

during Oct. - May"
3.5.4 Calibration

A. Reliability of discharge data of wadi Jurdhan

There are two water stage:gaging stations in the study.area; one in the
Upper Hasa bhasin and the other in the ' Jurdhan basin: Based on
observed discharge data, runoff characteristics of'theseitﬁo sites are
comparéd. with that of the Mujib basin as shown on Table 3.18. Asg
understood from Table 3.18{ fuﬁoffréoefficient ofﬂthe Jurdhan'basih-is
uﬁreasonably low though.anﬁual-rainfall of the Jurdhan basin is -

comparable with that of the Mujib'bésin.

Observed discharges. and runoff coefficients of wadi  Jurdhan are

tabulated in Table 3.19 for the period from the start of water stage
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measurement in 1963/64 to 1985/86. According to Table 3.19, no discharge
is recorded due to malfunction of recording apparatus after 1982/83

though.a considerable amount of annual rainfall data are available.

According to an on-site inspection made in September 1988, the water
stage gaging statlon of the wadi Jurdhan is instailed at a place wvhere
fregquent scour or a deposition of sediment is likely to take place,
resulting in frequent changes of stage-discharge relations(See Fig.3.18)
éﬁd, hence, maintenance of stable water rating seems difficult unless
prbvided with an artificial:-control like a low concrete weir constructed

at the water stage paging station of the Hasa river near Tamnour.

For the above reasons, reliability of the discharge data of the wadi
Jurdhan collected by this study is considered too low to be used for

the calibration of the tank model for the study area.
It would be -desirable that the water stage gaging station of wadi
Jurdhan be equipped with an artificial contrel or be shifted to an

appropriate site to have a more accurate stage-discharge relation.

B. GCalibraticn of tapk model

For the aforesaid reason,the tank model for the Jafr basin and the
recharge dam sites is calibrated by using rainfall-runoff relations of
the Upper Hasa basin which is considered far more reliable than that of
the wadi Jurdhan. Galibration of the tank model is made by the
comparison of average annual runoff volume and hydrographs of obscrved

discharges and calculated discharges.

Being calibrated by rainfall-runoff relations of the Upper Hasa basin,
the final values of parameters of the ‘tank model are calculated as
tabulated in Table 3.20. The calculated average annual runoff of the

Hasa river is compared with the observed one (See Table 3.21).
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3.5.5 Egtimated runoff volume

Estimated runoff volume of the Upper Hasa basin, the Jafr basin and the-

recharge dams is summarized for the period.between 1963/64 and 1985/86
{See Table 3.22).

annual runoff volume of the Jafr basin is estimated at 22.9 MEM (Runoff
coefficient = 3.3 %), which is comparable with the estimate by Ref.3.1
(7.18 MCM in dry years, 31.51 MCM in wet years and 14.97 MCM in average
years), Ref.3.9(10 to 16 MCM) and Ref.3.10 (16.2 MCM)..

0f the Jafr basin, the annual groundwater.recharge through the riverbed

is estimated at 6.7 MCM for B2/A7 aquifers and 2.0 MCM for B4 aquifers.

3.6 Sediment Anélysis

Suspended sediment data on Table 3.7 and 3.8 are plottéd as shown in
Fig. '3.19 and 3.20 respectively to.determine a relation between water

discharge and suspended sediment diséharge, which are given by:-
Qs = 5.12 Ql'24 for the Hasa river, and

Qs = 5.96'Q1‘34 for wadi Jufdhah,
where .
Qs (kg/day) : Suspended sediment discha:ge, and

Q- (m3/sec) ! Watey discharge
: g

The unit weight of suspended sediment is estimated at 1.04 ton’/m3 based
on 4 sieve analysis of samples collected: at Ghor Safi of the Hasa river

on January 23,1972.
As mno in-situ survey related to the estimate of bed load was conducted, .
the proportion in volume of bed load to suspended load is assumed to he

"30 % the same as that assumed. in Refs.3.4 and 3;5_

The result of sediment analysis is shown on Table 3.22. The ratio of
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annual total sediment load (i.e. suspended load plus bed load) te annual
total inflow varies from 0.8 % to 1.9 % , which might be comparable with
0.4 ¢ of the Maqarin dam (Ref.3.5), 1.02 % of the King Talal dam and the
Wadi Arab dam (Ref.3.7), 4 %-of.the Kafreiﬁ reservoir (Ref.3.1) and 1.4
$ of the Sultana reservoir (Ref.3.8). '

3.7 Water Quality

A result of water guality test for which sampling was made at Ghor Safi
of the Hasa river on March 19, 1973 is shown on Table 3.23, according to

which water is ranked as C2 to Sl as water for use of.irrigation.
3.8 Dam Planning
3.8.1 Storage dam

A study of wadis in the Jafr basin was made to identify the best
construction sites of dams for the purpose of water supply for
irrigation.use and livestock husbandry, water.supply to local people, a
phosphate mine in Shidiya and a stone mine in Ma'an, flood protection of
local areas,'creation of recreation sites and artificial recharge of

groundwater (Ref.3.9).

The wadis for which the construction of a dam is proposed are wadi
Jurdhan, wadi Abu Safat, the wadi Usheishat, wadi - Matkh, the wadi
Fassua, wadi-Abyad,._wadi Ugeiga and wadi El Jahdaniya. Among these
. dams, a dam proposed at wadi Jurdhan and wadi Abu Safat is plamnmed to
have their catchment increased by diversion of streamflow from nearby
small wadis. The main features of the proposed dams are shown Iin Table

3.24.
31.8.2 Recharge dams
" A. General

Altogether eight ‘recharge dams (A-1,A-2,A-3,B-1,B-2,B-3,and C-1,C-2) are
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planned to recharge B2/A7 aquifers by infiltration along riverbeds in

the western watershed (See Fig. 3.21),

Gontour lines of reserveir areas of recharge dams are .shown on Fig.3.22
and distribution of geologicél-formatiohs along a longitudinal. cross-
section of streams around recharge dams are shown on Fig.3.23 while

reservoir- volume and reservoir-area curves on Fig. 3.24.

From the 'result of the hydrogeoclogical survey.coﬁducted by JICA.téaﬁ,
the B2/A7 aquifers to be rvecharged by the réchafge dams (A-1,A-2,A-3 and
B-1,B-2,B-3) are known. to be sustained .while .éll wells existing
downstream from the planned recharge dams (C-1 and G-2) are known'tq be
nearly dry with low water table' and poor in water quality, which
improvement is considered far from attainable even by groundwater
recharge by the recharge damé (CFl and C-2). Therefore, the construction
of recharge dams (C-1 and C€-2) are considered not feasible and are

excluded from further study.

B. Affect on localities and a WAJ's existing study of dam

The recharge dams A-3 and_B¥3 are planned in adjacent upstream catchment.
areas of reservoirs conceived by aﬁ ongeing ‘surface 'watef. resources
study (Ref.3.9). Hence, flood flows which are spilt from the proposed
rechafgé dams.A-S.and B-3 should  be designed to be~diverted'td the
catchment areas of the Said surface water resources study to raise the

catchment capacity of the downstream reservoir:projects.

By the comstruction of recharge dam A~1, agricultural land and roads are
to be submerged @nd by : construction of the recharge_dam'B-?; roads : and

railway are to be submerged.

As for water requirement in areas_to the westrﬁb_fhe;Al Jafr town, a
sufficient amount of sﬁrface ruﬁoff‘is considered still.available from
.the basin downstream from the recharge dams A-1, A-2 and A-B even after
construction of these recharge dams,judging from a water balance

calculation of long-term average annual runoff (See Fig.3.21)
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C. Dam_type

As for type of recharge dams, two kinds of dam type are genevally
conceivable for the selected recharge dam sites, nameiy, a concrete
gravity dam and a fill dam. Though more detail site investigation has
still to be performed before final selection of dam type, the following
informations common to all the recharge dam sites will be very helpful

in preliminary selection:

1) Bed rock consisting of silicified or marly limestone, chert and
phos?hate of the B2 Formation has.sufficiént bearing capacity for
construction of a concrete gravity dam of more than 15 m in height.

2) The alluvial wadi deposits covering a part or whole of the proposed
recharge dam foundations is up te 5 m thick except for B-2 recharge
dam site where a limited part of the wadi beds is covered by

- aliuvial deposits of 5 to 10 m in thickness:and cost for excavation
of foundations for a concrete pgravity dam might be relatively low.

3 Constrpction materials for a £111 dam such ag rock and
impervious soil are available sufficiently near fhe proposed recharge
dam sites. Construction materials for a concrete gravity dam such as

. concrete and gravel are also locally available.

4) Genefally, unlike a fill . dam which requires the firm rock abutment
for a spillway. The  spillway of a concrete gravity dam can be
integrally with the dam body, which may reduce excavation cost.

5) As shown in a Japanese design standard for dams the requirement for
freeboard at the crest of a concrete gravity dam is lower by 1 m than
that of a fill dam, since a fill dam would be far more sensitive to

' ~overtopping than a concrete gravity dam.

F. Reservoir storape capacity

_?he reservoir storage capacity of the recharge dams (A-1, A-2, A-3 and
B—l;B;Z,B-3) was determined from the following relations, using
caiculatéd inflow discharges for the 23-year period between 1963/64 and
1985/86.
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S(1) = S(i-1) + Q(L) - R(1) - B({)
and '
S(i) = SD(i), if S(i) < SD(i)

SW(i) = S(i) - SP(i)

where
S(1) : Gross storage volume including sediment at the end of i-
| th day

S(i-1) : Gross storage volume including sediment at the end of
(i-1)th day -

SD{i) : Sediment volume at the end of i-th day

SW(i) : Reservoir water volume at the end of i-th day

Q(i) : Inflow at i-th day . |

. R(i) ¢ Infiltration at i-th day estimated by the Wedernikow’s

' formula in Section 3.5.2. = Effective infiltration is
assumed to be .a half of ‘that estiméted_:by. the
Wedernikow’s formula because of feservoir sedimeﬁtation.

E(i) : Evaporation at i-th .day which is based on éﬁaporation

records of the Udruh climatological station.

The required gross-storage_3ca§acity is determined as the sum of (1)
waximum annual inflow-ekcludiﬁg sédiment (or effective storage capacity)
during 23 years and . (2) 50-year cumulative sediment volume so that the
largest flood between 1963/64'andl1985/86 can be.completely retained -by
the proposed reservoir. Accordingly,- the :gréss storage .capacity is
estimated as shown:on Table 3.25. It might be worth mentioning that thé
scale of the reéharge dams'is,determined based on 23-year-long
streamflow data ‘in which at 1east'twoﬁcliﬁatic cycles are conSideréd to
be reflected on. Generally, a climatic cycle in Jordan is considered as

about 10 years, being affected by the activity of sunspots’,

On Table 3.25, also shown are such items as :catchmeht'_areé, annual
average inflow into’ reservoir, évaporation Erom: reservdir surface,
effective storage capacity,dam héight”;&am;cong;éte-volume:and cost of -
concrete dam body excluding cost of land acquiéition and relocation of

road,railroad and house undetr assumption that dam type is concrete
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gravity dam with vertical upstream slope, downstream slope of 1 vertical

to 0.8 horizontal and creét @idth of 10 m.
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Table 3.1 Rainfall Gaging Stations (1/2}

Id. Mo. Station Name

Palestine Grid.

Date Established
and Type of Gaging

ED 0015 Fassu'a Station

Altitude Date Closed
Automatic Daily
North East (m} Recording Reading Totalizer
a. East Side of Dead Sea .
1 CA (002 Khanzira 61.800 - 207.300 1,000 9/1945
? CA 0005 Al Aina 42,200 - 224.000 175 10/1957
3 CA 0006 Muhai 44,500  231.800 1,000 10/1967
“b. Hadi Mujib _ ) o i : :
4 €D 0013 Hazar ' 52,000 216,508 1,140 10/1963 1071934 12/1962
5 CD 0033 Jabel Sakhriyat 26.600  274.000 910 10/1968
c. Wadi Hasa C o : .
6 CF 0003 Jurf Ed- Darawish 11.800 233,000 940 10/1570 1/1938 11/1952
7 CF 0005 Hasa Police Station 25.800  243.000 825 11/1962 11/1962
. 8 - £F 0007 Hasa Evapo. Station 30.600  243.600 900  10/1967 10/1967 10/1967
9 CF 0008 Hasa Gaging Station 41,600~ 220.400 380  10/1966 10/1968
d. Wadi Araba - : '
10 DA 0001 Shaubak School 992,000 ~ 202.000 1,300 10/1977 11/1933
il - DA 0602 Shaubak Agr. Station 991.500 200,500 1,475 10/1962 1/1963
i2 DA 0003 Beir Ed-Dabbaghat 980,600 198.080 1,600 . 171963
13 - DA 0004 Ifjeld . 994.800  209.000 1,275 : 1/1963
14 DA 0005. Uneiza Railway Statlon 935.000 226.500 1,050 10/1967 1/1963
‘15~ DA 0006 Al Husseiniya School 995,400 226,260 1,082
e. Hadi Feifa.
16 DB 0001 Tafile - - 27.500 208,000 1,000 16/1965 1/1963 1/1963
17 DB 0002 Abur {Prince Hassan Hursery) 23.300 - 218,200 1,220 10/1967
f. Hadi Khuneizeer :
18 DC 0001 Buseira 17.000 208,000 1,100 10/1973 12/1934
19 - DC 0002 Rashadiya Police Station 12.500 210.000 1,500 10/1973 10/1969 10/1945
g, Hadi Feedan
20 DE 0001 Dana 9.500 208.300 1,230 10/1973 9/1945
h. Wadi Mousa
21 DG 0001 Yadi Mousa 970.000 196,000 1,100  10/1963 11/1933
22 DG 0002. Hay 974.000 197.000 1,500 3/1963
. Hadi Howar '
23 Ot 0001 Taiyiba Janoub1ya 963.000 194,000 300 1/1963
24 DH 6092 Dilagha 949,300 189.000 1,350 2/1963
3. Hadt Yutum )
25  ED 0002 Ras En-Hagb 935,000 157.000 1,570 10/1963 10/1951
26 ED 0003 Ram Police Post 887.500 191.000 950 10/1937
27 ED, 0004 Quweira Evap. Station 914.000 181.000 800 10/1963  10/1967 10/1962
28  ED 0006 A) Khaldy 896.500  172.000 725 10/1963  10/1968  1/1962
20 ED 0010 Wadi Yutum Gaging Station 830,600 160.300 350 10/1966 10/1964
30 ED-0012 Ram(Qa' Disi) Evap; Station-  896.000 199,800 790  10/1965  10/1965 10/1968
3 008,500 236,200 1,150 10/1965




Table 3.1 Rainfall Gaging Stations (2/2)

. Pate Established
Palestine Grid . and Type of Gaging
Id. Ro. Station Nawe L Altitude - “Date Closed
: : Automatic  Daily
- Horth Last {m) Recording Reading Totalizer

k. Jafr Basin . : . B : L
0001 Udruh School 971.200  207.000 1,300 - 11/1962  10/1945 .

32 G

33 G 0002 Jafr Police Station 969,000 269.006 - . 900 10/1947

38 G 0003 Ma'an School’ 956.500 221,000 1,080 10/1970 10/1934 ~ 9/1967

35 G 0004 Basta 960,300 201.800 1,450 1/1962

3 6 0005 Sadaga 952.500 - " 196.500 1,500 1/1963

37 6 0006 Qurein 045.300 - 195,000 1,500 . 3/1963

38 G 0007 Ma'an Railway Station ‘ 954,000 - 223.000 ° 1,006 ' 10/1953

39 G 0008 Jafr Evaporation Station - 970.000 267.000 400 10/1365 10/1963 9/1968

40 G 0009.Udruh Evaporation Station 973.600°  206.300 - 1,350  10/1963  10/1967 _ k

41 G 0010 Jurdhan Gaging Station 865,000 221,900 1,082 10/1970 10/1968 - 1071973
42 & {011 Jabel Quzemeh - §05.500° . 284.300 . : 920 9/1967 - (Daily
43 G 0012 Qabr Es-Sawwa ) 984.000 - 247.000 945 - 9/1967 Recording)
44 G 0013 Abu Tarafa R 935,000 239,000 . 990 ] 971967 :

45 & 0014 Inzb . 932,200 331.400 950 : 9/1967

46 G 0015 Kabid. . 029,500 296.200 870 : 9/1967

47 G 0016 Jabel Batra i . 924.000 210.000 1,300 5/1667 © 1041973 -

. o ' - - : B (Totalizer)

1. Eastern Desert Basin - o o : o L
48 J 06001 Bayir Evaporation Station 20.000 310,500 ~ 902 10/1965 10/1947 - : 1071980
49 3 0003 Wadi Bayir = ©. 42,400 359,600 650 o 9/1967  (Daily
50 J 0004 Qa' Es Siq : 972,500 365.400 870 . : 971967 Recording)
m. Southern Desert Basin . : ) : :

51 K 0001 Al Mudawwara 859,000 - 249,000 . 820 10/1967 10/1934 = 10/1968

52 K 0003 Muheish i © 866,000 234.000 800 : 571967

53 K 0004 Wadi Dureiba 866.000 215,000 950 5/1967




Table 3.2

Availability of Daily Rainfall Data (1/50)

Tr : Less than 0.1 mm

Year 1963 / 1964
1d. Ho. Station Hame
0 11 12 1 2 3 4 5 6 7 8 9
a, East Side of Dead Sea
‘1 CA 0002 Khanzira ¢ 0 0 0 ¢ 0 O - - - -
72 CA 0005 Al Aima X X X X X X X X X X X
3 €A 0006 Muhai X X X X X X X% X X X X X
b. Wadi Mujib
4 CD 0013 Mazar 0 ¢ 0 o0 0 0 O - -
5 _CD 0033 Jabel Sakhriyat X X X X X X x X
c. Hadi Hasa _
6 CF 0003 Jurf Ed-Darawish -0 0 0 0 - . 4 -4 - - -
7 CF 0005 Hasa Police Station - Tr - 0 0 x X X X X X X X
8 CF 0007 Hasa Evapo. Station X X X X X X X X X X X X
9 CF 0008 Hasa Gaging Station X X X X X X X X X X X X
d. Wadi Araba _
10 - DA 0001 Shaubak Schoot 0o 0 0 0 0 0 0 - - - < -
11 DA 0002 Shaubak Agr. Station - 60 0 06 06 6 0 - - - - -
12 DA 0003 Beir Ed-Dabbaghat - 6 0 8 0 0 0 - - - - -
13 DA 0004 Ifjeij - 0 0 E E 0 0 - - - - -
14 DA 0005 Uneiza Railway Station ™ 0 0 0 0 0 ¢ - - - -
15 DA 0006 Al Husseiniya School X X X X x x x X X
e. Wadi Feifa
16 _ 0B 0001 Tafile g ¢ ¢ 0 0 6 0 - - - -
17 DB 0002 Abur (Prince Hassan Hursery} X~ X X X X X X X
. f. dadi Khuneizeer
18 0C 0001 Buseira 9 0 0 0 0 O - -
19 DC 0002 Rashadiya Police Station X X X X X X X X X
d. Yadi Feedan
20 DE 0001 Dana o 0 0 0 0 0O & - - - - -
h. Hadi Housa
21 06 0001 Wadi Mousa - - 0 ¢ 06 06 6 - - - - -
22 DG 0002 Hay - - 0 0 0 0O 0 X - - - =
i. Wadi Howar
23 ' DH 0001 Taiyiba Janoubiya - 00D B 00 0 - - - - -
24 DH G002 Dilagha - 0 0 0 0 .
Jo Hadi Yutum _
25 ED 0002 Ras En-Nagh - - 0 00 - - - - - - =
26 ED 0003 Ram Police Post g 0 0 0O 0 - 0 - - - - -
27 ED 0004 Quweira Evap. Station X X X X X X X X X X X X
28 ED 0006 Al Khaldy X X X X X X X X X X X X
29 - ED 0010 Wadi Yutum Gaging Station X X X X %X X X X X X X X
30  ED 0012 Ram{Qa' Disi) Evap. Station X X X X "X X X X X X X X
31 ED 0015 Fassu'a Station X X X X X X X X X X X X
Note 0 : Record available -3 Ho rainfall % ¢ No record E : Estimated



Table 3.2 Avaitability of Daily Rainfall Data (2/50)
_ Year 1963 / 1964
1d. No. Station Mame :

w1z 1 2 3 4 5 6 7 88
k. Jafr Basin
32 G 0001 Udruh School. ‘ - % 0 0 .x x X .
33 G 0002 Jafr Police Station 0 - ¢ 0 0 - B8 - - - - =
34 G 0003 Ma'an School - - 06 0 0 0 - - - - - -
35 & 0004 Basta - - 6 0 0 0 0 - ~ -~ - -
36 G 0005 Sadaqa -0 06 0 0 0 - - - - - -
37 G 0006 Qurein . -0 0 0 0 0 6 - - - - -
38 6 0007 Ma'an Railway Station 6o 0 0 ¢ 0 - 06 - - - = =
39 G 0008 Jafr Evaporation Station 0o - 0 6.0 - 0 - - - - -
40 & 0009 Udruh Evaporation Station ¥ X X X X X X X X X X X
41 G 0010 Jurdhan Gaging Station X X X X X X X X_ X X X X
42 G 0011 Jabel Quzemeh XX X X K X XX X X X X
43 G 0012 Qabr Es-Sawwa X X X %X X X X X X X X X
44 G 0013 Abu Tarafa XX X X X X X X X X X X
45 G 0014 Imab ¥ X X % X X X X X X x X
46. G 0015 Kabid X X X % X X X X X X X X
47 G 0016 Jabel Batra X X X X X X X X X X X X
1. Eastern Desert Basin ' o
48 J 0001 Bayir Evaporation Station 0 ¢ 0 0 0 0 - - - - .
49 J 0003 Hadi Bayir ¥ X X X X X X X X % x X
50 J 0004 Qa' Es Sig " X X X % X X X X X X % X
m. Southern Desert Basin )
51 K 0001 Al Hudawsara . - - - - 0 0 - - = -
52 K 0003 Muheish  ~ X X X X XK X XX X% X
53 K 0004 Yadi Dureiba X X X X X X X _ X ¥ X X X

Hote 0 : Record available - 1 No vatnfall

Tr : less than 0.1 min
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Table 3.2 - Availability of Daily Rainfall Data (3/60}
. Year 1964 / 1965
1d, Ho. . Station Name
' : 11112t 2 3 4 68 6 7 8 9
a. East Side of Bead'Sea
1 CA 0002 Khanzira 0 0 0 0 0 - - - -
2 -CA 0005 Al Aina X %X X X X X % X X X X
3_ CA 0006 Muhai X X X X X X X X X X x x
b. Hadi Mujib
4 €D 0013 Mazar ¢ 0 0 0 0 0 - - -
5 (D 0033 Jabe) Sakhriyat X X X X X %X X X % X X
c. Wadi Hasa
G CF 0003 Jurf Ed-Darawish - - 00 - 0 0 - - - - -
7 CF 0005 Hasa Police Station X X X X X X X X X X X X%
8§ CF 0007 Hasa Evapo. Station - - 00 - 0 0 - - - - =
9 ° CF 0008 Hasa Gaging Station X X X X X X X X X X X X
d. Wadi Araba-
10 DA 0001 Shaubak School - 00 0 - 0 0 - - - - -
11 DA 0002 Shaubak Agr. Statien 6 0 ¢ - 0 0 - - - - -
12 DA 0003 Beir £d-Dabbaghat - - 0 EE - 0 0 - - - - -
13  BA 0004 Ifjeij x % 0 0 x O0x Dx x x x x x
14 DA 0005 lineiza Raflway Station - 0 0o 0 --6 0 - - .- - -
15 DA 0006 Al Husseiniya School X X X X X X X X X X X X
e. Wadf Feifa.
16 0B 0001 Tafile . . - 0 0 0 0 0 ¢ - - - - -
17 OB 0002 Abur {Prince Hassan Nursery) X X X X X X X X X X X
f. Wadi Khunetzeer
18 DC 0001 Buseira 6 0 0 x 0 x - - -
19 DC 0092 Rashadiya Police Station X X X X X X X X X% X X
.g. Hadi Feedan
20 DE 0001 Dana -0 0 0 0 x 0 - - - - -
h. Hadi HMousa
21 06 0001 Wadi Mousa - ¢ 008 -~ 0 0 - - - - -
22 DG 0002 Hay - 0 E x - 0 0 - - - - -
i. Wadi Howar .
23 DH 0001 Taiyiba Janoubiya - 00 0 - 0 06 -« - - - -
24 DH.0002 Dilagha - 0 0 x - x 0 - - - - -
3. Wadi Yutum .
25 ED 0002 Ras .En-Nagb - 0 0 0 - 0 E - - - - -
26 ED 0003 'Ram Police Post - -0 0 -0 0 - - - - -
27 ED 0004 Quweira Evap. Station X X X X X X X X X X x X
28 CED 0006 A) Khaldy X X X X X X X X X X X x
29  ED 0010 Wadi- Yutuin Gaging Station -~ ¢ 0 - 0 0 - - - - -
:30 ED 0012 Ram{Qa' Disi) Evap. Station X X X X X X X X X x X X
31 &P 0015 Fassu'a Station X X X X X X X X X X X X

Note 0 + Record available. -
Tr : Less than 0.1 mm

: No rainfall

% ¢ No record

E : Estimated



Table 3.2 -Availability of Daily Rainfall Data (4/50)
o _ Year 1964 / 1965
1d. Ho. Station Hama :
o 01112 12 3 4 5 6 7 89

k. Jafr Basin : :

32 G 000% Udruh School . - 0 ¢ 0 0 0 06 ~ - - - -
33 6 0002 Jafr Police Station - =0 0 - 0 - - - - & -
32 G 0003 Ma'an School -0 0 0 -~ 0 0 - - - - =
3 G 0004 Basta - 0 00X - 0 0 - - . - -
36 - & 0005 Sadaga - 0 00 - 0 0 - - = - =
37 & 0006 Qurein - - 000 - 0 0 - - - - -
38 G 0007 Ha'an Railway Station - Tr 0 0 0 0 ¢ - - - - -
39 G 0008 Jafr Evaporation Station -0 0 - 0 - - - - - -
40- G 00609 Udreuh Evaporation Station X X X X X X X X X ¥ x X
41 G 0010 Jurdhan Gaging Station . X . X X X X X: X * X X x X
42 - G 0011 Jabel Quzemeh X % X X X . X X X X X X x
43 G 0012 Qabr Es-Sawwa X X X X X X. X X X X X X
44 G 0013 Abu Tarafa X X X X X X.X X X X x X
45 G 0014 Inab X X X X X X X X X Xx x x
46 G 0015 Kabid X X X X X X X % X X X X
47 G 0016 Jabel Batra X X X X X X X X X X & X
1, Eastern Desert Basin :

48 J 0001 Bayir Evaporation Statio I | B | B L
49 J 0003 Hadi Bayir .~ : X X X %X X X XK X x x X
50 J 0004 Qa' Es Sig X X X X X K X X X %X X %
m. Southern Desert Basin

51 K. 0001 Al Mudawwara 0 X X X X X X x
52 K 0003 Muheish X, X X . X. X X X X % ‘x
53 K 0004 Wadi Dureiba X X X X X X X X X x x X

Note  © : Record available
Tr : Less than 0.1 mm

- + No rainfall
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Yable 3.2

Availability of Datly Rainfall Data (5/50)

i Year 1965 / 1966
1d. Ho. Station Name
10 1t 12 1+ 2 3 4 5 6 7 8 9
a. East Side of Dead Sea
1 CA 000z Khanzira 600 0o 0 0 0 - - - -
2 CA 0005 AY Aina X X X X X X X X X
3 CA 0006 Muhai X X X X X X X X X X X X
b. Wadi Mujib
4 (D 0013 Mazar 0 6 ¢ 0 0 0 - -
5 (D 0033 Jabel Sakhriyat XK X X X X % x X XX
¢, Wadi Hasa :
6 CF 0003 Jurf Ed-Darawish o - - 0 ¢ 0 - - - - - -
7 CF 0005 Hasa Police Station 0 0 ¢ 0 0 - - - -
8  Cf 0007 Hasa Evapo. Station X X X X X X X X X %X X X
9 CF 0008 Hasa Gaging Station X X X X X X X X X x X X
d. Wadi Araba o
10 DA 000 'Shaubak School _ o o 0 O O 0 - - - - - -
11 DA 0002 Shaubak Agr. Station o o0 0 0 0 0 - - - - - -
12 . DA 0003 Beir Fd-Dabbaghat -0 0 0 0 0 - 0 - - - -
13 DA 0004 Ifjeij o _ o 00 0 0 0 - - - - - -
14 DA 0005 Uneiza Railway Station ¢ 0 - 0 0 0 - - - -
15 DA 0006 Al Husseiniya School X X X X X X X X X X x X
e, Wadi Feifa
16 DB 0001 Tafile g 0 0 O 0 0 - - - -
17 ° DB 0002 Abur (Prince Hassan Nursery) X X X X X X X X X X X
f. Hadi Khuneizeer _
18 DC 0001 Buseira 6 6 0 ¢ 0 0O - -
19 DC 0002 Rashadiya Police Station X X X X X X X X X
g. Wadi Feedan
20 Dt 0001 Dana ¢ o 0o o0 0 0 - - - - - -
h. Wadi Mousa
21 DG 0001 Wadi Mousa - -« 4 E E .0 - - - - - -
22 DG 0002 Hay - - - 0 D0 0 - - - - - -
i, Wadj Howar'_
23  DH 0001 Taiyiba Jancubiya - - 0 0 0 0 L - - - .« -
24 DH 0002 Dilagha - - 0 0 0 D - « 4« - - -
J. Wadi Yutum
25 €D 0002 Ras En-Hagh 6 - - 0 0 0 - - - - - -
26 ED 0003 Ram Police Post - 0 - 0 06 0 - - - - - - -
27 ED 0004 Quweira Evap. Station X X X X X X X X X X % X
28 ED 0006 Al Khaldy o X X X X X X X X X %X X X
28 FD 0010 Hadi Yutwem Gaging Station 6 0 - & 0 0 - - - - - -
30 ED 6012 Ram(Qa' Disi) Evap. Station X X X X X X X X X x X% X
31 - ED 0015 Fassu'a Station X X X X X X X X X X X% x
Note 0 Record available - 1 No rainfall x : No record E : Estimated

Tr : Less than 0.1 mn



Table 3.2 Availability of Daily Rainfall Data (6/50)

Year 1965 / 1946

Id. Ho. Station Hame :
: 10 11°3 1 2 3 4 5 6 7 B

k. Jafr Basin

32 6. 0001 Udruh School - = - 0 0 E - ~« -« - =

33 G 0002 Jafr Police Station 6 0 0 0 - 0 - - - - -

34 G 0003 Ha'an School ' 0 - -« 0 0 0 - - - - a

35 - G 0004 Basta o 0o - 0 0 0 - - -« - -

36 G 0005 Sadaqa -0 -~ 0 0 0 - - - - -

37 & 0006 Qurein - - = 00 0 0 - -~ - . .

38 G 0007 Ha'an Ratlway Station ¢ 0 6 0 0 0 - - - - -

3% G 0008 Jafr Evaporation Station 0 ¢ - 0 0 0 - - - - « =
40 & 0809 Udruh Evaporation Station X X X X X X X X X X X X
41 - G 0010 Jurdhan Gaging Statton X X X X XX X X X XK X X
42 G 0011 Jabel Quzemeh X X X XX X ‘X X X- X X X
43 -6 0012 Qabr £s-Sawwa X X X X X X X X X % X X
44 G 0013 Abu Tarafa X X X X X X X X X X X X
45 G 0014 Imab X X X X X X X X X X X X
46 G 0015 Kabid X X X X X X % X X X X X
47 G 0016 Jabel Batra X X X X X X X X X X X X
1. Eastern Desert Basin :

48 ) 0001 Bayir Evaporation Station 0 0 6 0 0 0 - - - - - -
49 J 0003 Wadi Bayir X X X XX X

50 J 0094 Qa' Es Sig o X X % X X X X X % % x
m. Southern Desert Basin

51 - K 0001 Al Mudawwara . - - - - 0 - - -

52 K 0003 Muheish X XX K XX X% XA X

53 K 0004 Wadi Dureiba : X X X X X X X X X X X

MHote 0 -: Record available -t Ho rainfall  "x : No record ° E : Estimated

r ¢ Less than 0.1 mn



Table 3.2 Availability of Daily Rainfali Data (7/80)

Year 1966 / 1967
1d. Ko, Station Name

1011 2 1 2 3 4 65 6 7 8

a. East Side of Dead Sea

1 CA 0002 Khanzira ¢ 00 00 0 - 0 -
2 CA 0005 Al Aina X X X X X X X X X x X
3 CA 0006 Huhai X X X X X X X X X X X

. Wadi Mujip - - _
4 (D 0013 Mazar 6 0 0 0 0 0 - - < - -
X X

5 CD 0033 Jabel Sakhriyat. X X X X % X X X
¢. Wadi Hasa
5 CF 0003 Jurf Ed-Darawish ¢ 00 0 0 0 - 0 - - -
7 CF Q005 Hasa Police Station g 0 0 0 0 0 - © - -
8 CF 0007 Hasa Evapo. Station X X X X X X X X X X x
9 CF 0008 Hasa Gaging Station X X X X X X X X x x x
d. Hadi Araba
10 DA 0001 Shaubak- Schoot ¢ 9 0 0 0 0 0 0 - - -
11 DA 0002 Shaubak Agr. Station g 0 0 ¢ ¢ 0 0 0 - - -
12 DA 0003 Beir Ed-Dabbaghat o 0 0.¢ 0 0 0 0 - - -
13 BA 0004 Ifjeij o0 0 ¢ 00 -~ 0 - - -
14 DA 0005 Uneiza Railway Station E ¢ 0 ¢ ¢ 0 - 0 - - =
15 . DA 0006. A1 Husseiniya School X X X X X X X X X X X
e. Hadi Feifa
16 DB 0001 Tafile O ¢ 0 0 0 0 O 0 - -
17 DB 0002 Abur (Prince Hassan Hursery) X X X X X X x X XX
f. Wadi Khuneizeer
18 DC 0001 Buseira -~ g 0 0 0 0 0 - £ - - -
19 DC 0002 Rashadiya Police Station X X X X X X X X X x x
g, Hadi Feedan
20 DE G00] Dana 60 0 0 0.0 ¢ - E - - -
h. Hadi Mousa
21 DG 0001 Wadi Mousa ™ ¢ 0 0 ¢ ¢ - 0 - -~ -
22 DG 6002 Hay o 6 06 0 0 ¢ - 0 - - -
i, Hadi Howar
23 DH 0001 Taiyiba Janoubiya o 6 ¢ 0 0 0 6 E - - -
24 DH 0002 Dilagha ¢c ¢ 0 0 0 0 O @ - - -
J. Hadi Yutum .
25 ED 0002 Ras En-Nagb 6 0 6 00 0 ~- 0 - - -
26 ED 0003 Ram Police Post - - 0 0 0 0 - 0 - - -
27 ED 0004 Quweira Evap. Station - 0 BE E E L - E - -
.28 ED 0006 Al Khaldy X X X X % X X X X X X
- 29 ED 0010 Wadi Yutum Gaging Station - 0 ¢ 0 0 0 - - - -
30 ED 0012 Ram(Qa' Disi) Evap. Station ¢ 00 -~ 0 0 - O -
X X X X X X X X X X x

31 ED 0015 Fassu'a Station

Note ¢ : Record available : Ho rainfall . x : No record E : Estimated

- Tr : Less than 0.1 mm



Table 3.2 _Avafilability of Daily Rainfall Data (8/50)

Year 1966 / 1967
Id. No. Station Name

1 12 1 2 3 4 5 6 7 8

k. -Jafr Basin

32 & 0001 Udruh Schootl _ g 0 ¢ ¢ 0 0 0 0O - - -

33 & 0002:-Jafr Police Station 6 0 - « 0 - - 0 - - =

34 G 0003 Ma'an School “- - 0 0 0 0 - 0 - - -

35 G 0004 Basta b 00 0.0 ¢ - 0 - - -

36 6 0005 Sadaga . o600 0 6 0 0 - - -~

37 G 0006 Qurein . o 0 0 0 0 ¢. 0 0 -~ -« -

38 G . 0007 Ma'an Rallway Station 6 6 0 0 0 0 - - - - - -

39 G 0008 Jafr Evaporation Station 0 0T 0 0 0 - ~ - - < -

40 G 000% Udruh Evaporation Station X X % X X X X X X X X X

41 G 0010 Jurdhan Gaging Station - X X X ®x X X X X X X % X

42 - G 0011 Jabel Quzemeh X X X X X X XX XK X X X

43 .G 0012 Qabr Es-Sawwa X X X X X X % X ‘X X X X

44 G 0013 Abu Tarafa ¥ X X X X X X X X % x X

a5 G 0014 Inab ' X A X XX X X X X X X x

46 & 0015 Kabid X X X % X X X X xXx x x

47 G 0016 Jabe!l Batra X X X X X X X X %A X X X

1. Eastern Desert:Basin - ) .

48 J 0001 Bayir Evaporation Statjon 6 0 000 00 - 0 -.- =

49 3 0003 Wadi Bayir - - i i X X X X %X X% X X X '}

50 3 0004 Qa‘' Es Sig . X X .X X X X X X X X X%

m. Southern Desert Basip ' ' .

51 K 0001 Al Mudawwara . : B T

52 K 0003 Muheish . X X X X X X X X % X X

§3 K 0004 Wadi Dureiba X X X X X X X X X x x
fiote -0 ¢ Record available - - : HNo rainfaiil x ¢ No record E : Estimated

Tr & tess than. 0.1 mm

3-36



- 'Table 3.2 ' Availability of Daily Rainfall Data (9/50)

: Year 1967 / 1968
Id. No.. Station Name

o122 1 2 3 4 5 6 7 8

a. Fast Side of Dead Sea

1 CA 0002 Khanzira o ¢ 0 0 0 0 0 0 - - -
2 - CA 0005 Al Aina o 0 ¢ ¢ 6 0 0 0 - - -
3 CA 0006 Muhai o 0 0 0 6 0 0 - - -
b. Wadi Mujib
4 {0 0013 Mazar ¢ 0 0 0 0 - 0 0 - -
5 LD 0033 Jabel Sakhriyat X X X X X x X X X
c. Hadi Hasa S
6 - 'CF 0003 .Jurf Ed-Darawish 6o 0 - ¢ 0 0 0 0 ~ - -
7 CF 0005 iasa Police Station ¢ 0o 0 0 0 - O 0 - - -
8 CF 0007 Hasa Evapo. Statlon ¢ 0 0 0 0 0 0 0
0 CF 0008 Hasa Gaging Statton X X X X X X ®x X
d. Wadi Araba _ B
10 DA 0001 Shaubak School ¢ 0 0 ¢ ¢ 06 0 0 - - -
11 DA 0002 Shaubak Agr. Station ¢ 0o 0 0 0 0 0 0 - - -
12 DA 0003 Beir Ed-Dabbaghat ¢ ¢ 0 0 0 0 0 - - - -
13 DA 0004 Ifjeij : o ¢ 0 0 0 0 0 O - - -
14 DA 0005 Uneiza Railway Station 0 0 0 0 O 0 0 - -
i5 DA 8006 AT Husseiniya School X X X X x X X X X X
e. Hadi Feifa :
16 DB 0001 Tafile o 0 0 0 0 0 0 0 - - -
17 DB 0002 Abur (Prince Hassan Nursery) 0 0 0 06 0 - - -
f. Wadi Khuneizeer _
18 - DC 0001 Buseira ¢c 006 0 ¢ 0 0 0 - -
19 - DC G002 Rashadiya Police Station X X X X X X X X X X
g. Wadi Feedan .
20 DE 0001 Dana - 0 6 ¢ ¢ 0 0O 0 - - -
h, Hadi Mousa .
21 D6 0001 Wadi Housa o 0 0.0 0 0 - - - - -
22 DG 0002 Hay o 0 0 0 O - 0 0 - -
i. Hadi Howar .
23 DH 0001 Taiyiba Jancubiya 6o ¢ ¢ 0 0 0 0 - - - -
24 DH 0002 Dilagha o 0 0 0 ¢ 0 0 0 - - -
j. Wadi Yutum )
25  ED 0002 Ras En-Nagb ¢ o 0 ¢ 0 0 ©¢ 0 -~ - -
26 [D 0003 Ram Police Post 6o - - 6 0 0 0 - - - -
27 ED 0004 Guweira Evap. Station 9 0 0 o © 90 0 0 - -
28  ED 0006 AT Khaldy . X X X X X X X X %
29 EG 0010 Wadi Yutum Gaging Station 6o ¢ - 0 0 0 O 0 -
- 30. ED 0012 Ram{Qa' Disi) Evap. Station g0 - - 0 0 ¢ 0 -
31 - ED 0015 Fassu'a Station X %X X X X X X X X X
fiote 0 Record available - : Ho rainfall X :. tlo record £ : Estimated

Ty : Less than 0.1 mm



. Yable 3.2 Availability of Daily Rainfall Data {10/50)
Year 1967 / 1968

Id. No. Station Name : :
! : 10 1t 12 1 2 3 4 5 6 7 8 9

k. Jafr Basin .
32 G 0001 Wdruh Schoo? g 0 0 0 0 0 0 0 - - - -
33 G 0002 Jafr Police Station 0 0 - « <« o 4 ea e . .
34 G 0003 Ma'an School o 0 -0 ¢ 0O ¢ ¢ - - - -
35 G 0004 Basta ¢ 0o 00 0 00 0 « -« - .
36 G 0005 Sadaga ¢ 0 0 0 0 O0-0 0 - - - =
37 G 0006 Qurein - 0 0 0o 0 0 0 0 - - - -
38 G 0007 Ma'an Hailway Station ) 0 0 0 & O O O ¢ - - - -«
39 G 0008 Jafr Evaporation Station 0o 0 - 0.0 .0 0 0 - - - -
40 G 0009 Ydruh Evaporation Station ¢ 6 0 0 0 0 0 .0 - - - -
41 6 0010 Jurdhan Gaging Station X XK .X X X X X X X X X% X
42 & 0011 Jabel Quzemeh X %X X X X X X X.x X X X
43 G 0012 Qabr Es-Sawwa X X X X X X K K XXX X
44 G 0013 Abu Tarafa X X X X X X X % X % % %
45 G 0014 Inab X X X %X X X X X X X X x
46 G 0015 Kabid . X X X X X X X X X X X:.x
47 G 0016 Jabel Batra X X X X X X X X X X X X

1. Eastern Desert Basin :

48 _J 0001 Bayir Evaporation Station 0 0 ¢ o 0 0 0 - - - -
43 3 0003 Wadi Bayir X X X X % X X X X A X °x
50 J 0004 Qa’ Es Siq X %X X X X ‘X X X X x X X

m. Southern Desert Basin
5t K 0001 Al Mudawwara ¢ 0 - 0 0 0 o - .- -
52 K 0003 Muheish X X u%x X X X X X% X X X
53 K 0004 Wadi Dureiba X X X X X X X X X X X X

Hote 0 : Record available

Tr ¢ Less than 6.1 mm

~ 1 No rainfall

3-38

x : No record

E: Estimated



Table 3.2

Availabiltity of Daily Rainfall Data {11/50)

Year 1068 / 1969
Id. No. . Station Hame
s ' 10 11 12 1 2 3 4 5 &6 7 8
a. East Side of Dead'Sea
1 CA 0002 Khanzira - 0 0 0 0 0 - -
2 CA 0005-A1 Aina 6 0 0 «x X X X
3 CA 0006 buhai - 0 0 ¢ 0o o -
b. Wadi Hujib
4 €D 0013 Mazar 0 0 0 0 - 0 O -
5 €D 0033 Jabel Sakhriyat X X X X X x X X X
¢. Hadi Hasa R :
6 CF 0003 Jurf Ed-Darawish o 0o & 0 - 0 - .- - - -
-7 +CF 0005 Hasa Police Station 0 0 0 x - & - - - - =
8 CF 0007 Hasa Evapo. Station - 000 - 0 0 - - - -
9 CF 0008 Hasa Gaging Station ¢ ¢ 0o ¢ 0 0 0 - - - -~
d. Wadi Araba - _
10 DA 0001 Shaubak Schoo o 6 0 0 0 0 0 0 - - -
11 DA 0002 Shaubak Agr.. Station o 0 6 0o 0 0O 0 0 -~ - -
12 DA 0003 Beir Ed-Dabbaghat ¢ 0 0 0 - 0 & - - - -
13 DA 0004 Ifjeij ) o 0 8 0 - 0 0 - - - -
14 DA 0005 Uneiza Railway Station 0 0 - 0 - 0 - - - - =
15 DA 0006 Al Husseiniya School -0 0 0 - 0 - - - - =
e. Hadi Feifa
16 DB 0001 Tafile . 0 o 0 0 0 0 0 - - -
17 DB 0002 Abur (Prince Hassan Nursery) E 0 0 x x x x %X %X %X Xx
f. Hadi Khuneizeer
18 - DC 0001 Buseira 0o 0 6 0 0 0 -
19 DE 0002 Rashadiya Police Station X X X x X X X
g. Wadi Feedan
20 DE 0001 Dana o 0 000 0 0O C O - - -
h. Wadi Mousa
21 06 0001 Wadi Housa o ¢ 6 00 0 0 - - - -
22 D6 0002 Hay oo 6 0 - 0 0 - - -
i. Yadi Howar: .
23 DH 00601 Taiyiba Janoubiya 6. 0 0o ¢ - 0 0 - - - -
24 DR 0002 Dilagha 0 0 0 0 6 6 - - - -
J. Wadi Yutum
25 ED 0002 Ras En-Hagb - 00 0 - 0 0 - - - -
26 ED 0003 Ram Police Post - -0 95 - 0 - - - - -
27 ED 0004 Quweira Evap. Station - ¢ - 6 - 0 0 - - - -
28 ED 0006 Al Khaldy. - 0 - 0 - 0 0 - - - -
29 ED 0010 Hadi Yutum Gaging Station | -0 - 0 - 0 0 - - - -
30 ED 0012 Ram(Qa' Disi) Evap. Station - 0 ¢ 0 -~ 0 0 - .- -
31 £ 0015 Fassu'a Station X X X X X X X X X
“Hote © 0 i Record avatlable - : Ho rainfall % : No record E : Estimated

Tr : Less than 0.1 nm

3-39



Table 3.2 Availability of Daily Rainfall Data {12/50}

: Year 1968 / 1969
1d. HNo. Station Hame c

0 1112 1 2 3 4 5 6 7 8

k. Jafr Basin

32 & 0001 Udruh School X X X X K X %X X X % X
33 6 0002 Jafr:Police Station 0 X x X - -« X x %X ¥ X
34 G 0003 Ma'an School -~ 0 - 0 -« 0 0 - - - =
35 G 0004 Basta 0O 00 0 - 0 0 - - - -
36 G 0005 Sadaga -~ 0 00 - 0 0 - - - -
37 G 0006 Qurein 6 00 0 - 0 0 -~ - - -
38 G 0007 Ha'an Railway Station - 0060 -0 0 0¢ - - -
39 G 0008 Jafr Evaporatien Station . -0 9 0 - 0 0 0 - - -
40 G 0009 Udruh Evaporation Station - 0-0 06 - 00 0 - - -
41 6 0010 Jurdhan Gaging Station 0 0 0 0 -0 0 - - -« -
42 G 0011 Jabel Quzemeh X X X X % X X X X X X
43 & 0012 Qabr Es-Sawwa X X X X X X X X X X X
&4 G 0013 Abu Tarafa X X X X X X X X X % X
45 & 0014 Inab- X X X X X X X X X X X
46 G 0015 Kabid X X K X X X X X X X% X
47 .G 0016 Jabel Batra ‘XX X X X X X X X X X.
1. Eastern Desert Basin :

48 & 0001 Bayir Evaporation Station | e I A
49 J 0003 Wadi Bayir : X X XX . X : X %
50 J 0004 Qa' Es Sig : _ X X X X X X. X X X ._X X
m. Southern Desert Basin )

51 K 0001 Al Hudawwara = . -0 - Y- 00 - -

52 K 0003:-Muheish . X KooK XK XX X X X XX
53 K 0004 Hadi Dureiba X X X X X X X X X X X

Note 0 : Record available -2 No rainfall X1 No record E.: Estimated
Tr ¢ Less than 0.1 mm c : '

340



Table 3.2 Availability of Daily Rainfall Data (13/50)

- Year 1969 / 1970
Id. No. . Station Name

0w ni12 1 2 3 4 5 6 7 8

a. Fast Side of Dead Sea

1 CA 0002 Khanzira™ - 0 0 0 0 0 0 ¢ - - -
2 CA 0005 AY Aina X X X X X %X X X x
3 €A 0006 Muhai - 0D 0 0 0 0 O -

b. Wadi Mujib
4 (€D 0013 Mazar - 0 0 0 0 0 0 - - - -
X X

§ €D 0033 Jabel Sakhriyat X X X X % X XX
¢. Wadi Hasa )
6 CF 0003 Jurf Ed-Darawish 0 0 - -« « 0 -« - - - -
7 CF 0005 Hasa Police Station ¢ 9 - 0 -« 0 ~ - - - -
8 CF 0007 Hasa Evapo, Station 6 0 - 8 - O - e e -
9 CF 0008 Hasa Gaging Station 6 0 e 0 0 - - . - <
d. Hadi Araba
10 DA 0001 Shdubak School 0 ¢ ¢ ¢ 0 0 0 - - - -
11 DA 0002 Shaubak Agr. Station o 0 ¢ 0 0 ¢ 0 - - - .
iZ DA 0003 Beir Ed-Dabbaghat x 0 - 0 - 0 0 - - . -
13 DA 0004 Ifjeij ¢ ¢ - ¢ 0 0 0 - - - -
14 DA 0005 Uneiza Railway Station o 0 - ¢ 0 O -0 - - - -
1 DA 0006 Al Husseiniya School o o - ¢ 0 0O 0 - - - -
e. Wadi Feifa
16 DB 0001 Tafile - 0 0 ¢ - 0 0 - - - -
17 DB G002 Abur {Prince Hassan Nursery) - X 0 0 0 0 0 - - - -
f. Hadi Khuneizeer _
18 DC G001 Buseira -0 - 0 - 0 0 - - - -
19  DC 0002 Rashadiya Police Station -0 - 0 - 0 0 - - - -
g. Hadi Feedan . .
20 DE 0001 Dana o 0o 0 9 - 0 0 - « - -
h. ¥adi Housa
21 DG 0001 Hadi Mousa o 9 - 0 - 0 0 - - - -
22 - DG 0002 Hay ¢c o - 9 - 0 0 - - - -
i. Wadi Howar
23 DH 0001 Taiyiba Janoubiya o ¢ - o ¢ ¢ 0o - - - -
_ 24 DH 0002 Dilagha o 0o - 0 - ¢ 06 - - - -
J« Hadi- Yutum _
25 ED D002 Ras ¥n-Hagh x 0 - 0 0 0 O - - - -
26 ED 0903 Ram Police Post -9 - 0 0 - 0 - - - -
27 £D 0004 Quweira Evap. Station 6o - - 0 0 0 - - - - -
28 ED 0006 Al Khaldy 0 - - x0 - x - - - - -
29 £D 0010 Wadi Yutum Gaging Station 6 o0 - 0 0 0 0 - - - -
30 . £D 0012 Ram{(a' Disi) Evap. Station 0 0 0 - -
31 -ED 0015 Fassu'a Station XX X X X X X X X X

Nete . 0 : Record available -1 Ho rainfall % 1 No record E : Estimated
Tr : Less than 0.1 mm :



Table 3.2

Availability of Daily Rainfall Data (14/50)

Year 1069 / 1970

Id. No. Station Name . )

i1 w2 1 2 3 45 6 7 8 9
k. Jafr Basin _ _ :
32 & 0001 Udruk School - AKX X XX X XX X
33 & 0002 Jafr Police Station 6 - - 0 0T O - - -
34 G 0003 Ha‘*an School ¢ ¢ -~ 0 0 0 - - - - - -
35 & 0004 Basta 6 0 - 0 0 0 0 - - ~ - -
36 G 0005 Sadaga ™ 0 - 00 0 0 - -« -« - -
37 G 0006 Qurein L o 0o -0 ¢ 0 0 -~ - - - -
38 G 0007 Ma'an Railway Station 0 o 0 0 0T - - - - -
39 G 0008 Jafr Evaporation Station 60 - -« 0 0 0 0 - - -~ - -
40 G 0009 Udruh Evaporation Station 0 0 - 0 0 0 -0 - « - ..
4 & 0010 Jurdhan Gaging Station 0o 0 - 0 0.0 0 - -~ =« =
42 G 0611 Jabel Quzemeh X X X X X X X X %X X X X
£3 -G 0012 Qabr Es-Sawwa X X X X X X X X ‘X X X X
44 G 0013 Abu Tarafa ¥ X K X X, X .X X X X % X
45 G 0014 Inab X X X X X X X X X X X X
46 G 0015 Kabid X X X X X X X X % .X x X
47 & 0016 Jabel Batra X X X X X "% X X ix x x .x
1. Eastern Desert Basin
48 4 0001 Bay!r Evaporation Station 0 - -0 D0 0 0 - - - . =
49 3 0003 Wadi Bayir X X X XK' X X XX
50 J 0004 ga' Es Sig X X X X X X X X x x. X x
m. Southern Desert Basin : .
51 K 0001 Al Mudawwara 0 - 6 0 0 - - - - - -
52 K 0003 Huheish X X X X X X X X X % X
53 K 0004 Hadi Dureiba X X X X X X X X X X ‘X x

Mote .0 : Record availahTe - ¢ Ne rainfall X ¢ No record E : Estimated.

Tr : Less than 0.1 m



Table 3.2 . Availability of Daily Rainfall Data (157480}

: : Year 1970 / 1971
id. Ho. Station Name

wniiz 1 2 3 4 5 6 F 8

a. East Side of Dead Sea

1 CA 0002 Khanzira -~ 0 0 0 0 0 0 -

2 CA 0005 Al Aina X X X X X X X X X X

3 CA 0006 Muhai ¢ 0o 0 0 0 0 - -
b. Hadi Mujib

4 -Cb 0013 Mazar ' - 6 0 0 0 0 0 - -

& €D 0033 Jabel Sakhriyat X X X X X X % x X X
¢. Hadi Hasa . )

6 CF 0003 Jurf Ed-Darawish - - 0 0 0 0 0 - - - .

7 - CF 0005 Hasa Police Station - - 0 9% - - 0 - - «- -

8 CF 0007 Hasa Evapo. Station - 0 09 - 0 0 - - - -

9. CF 0008 Hasa Gaging Station - x 00 0 0 0 - - 4 -
d. Wadi _A.raba"— . _

10 DA 0001 Shaubak-School - 6 0 0 0 0 0 - - - -
i1 DA 0002 Shaubak Agr. Station 0 ¢ 0 ¢ 0 0 - - - -
12 DA 0003 Beir Ed-Dabbaghat - x 0 6 0 - 0 - - - .
13 DA 0004: Iffeij : - -0 0 0 0 06 - - - -
14 DA 0005 Uneiza Railway Station - 6 00x 0 0 0 - - . -
i5 DA 0006 Al Husseiniya School -~ - 0D 0 - 0 0 - - - -
e, Hadi Feifa :

16 DB 0001 Tafile =90 0 9 ¢ 0 0 - - - -
17 DB 0002 Abur (Prince Hassan Mursery} -~ 0 0 0 0 0 O - - - -
f. Hadi Khuneizeer

18 - DC 0001 Buseira. - -0 0 0 9 0 06 - - - -
12 BC 0002 Rashadiya Police Station. - 60 o 0o ¢ 0 - - - -
g. Wadi Feedan

20 DE 0001 Dana - - 06 0 0 0 0 - - - -
h. Yadi Housa

21 DG 0001 Wadi Mousa - 0 ¢ 0 0 - 0 - - - -
22 DG 0002 Hay -0 0 0 0 - 0 - - - -
i. Wadi Howar

23 DH 0001 Taiyiba Janoubiya -~ 0 0 0 0 - 0 - - - -
24 DY 0002 {lagha - %X - 0 - 0 0 - - - -
J. Hadi Yutum
25  ED 0002 Ras En-Nagb -9 0 0 060 0 - - - -
26 ED 0003 Ram Police Post = - 6 x X x x - - - -
27  ED 0004 {uweira Evap. Station - 0 ¢ ¢ 0 ¢ 0 - - - -
28 ED 0006 Al Khaldy - - 06 0 6 0 0 - . - .
29 'ED 0010 Wadi Yutum Gaging Station - - 0 ¢ 0 0 0 - - - -
30  ED 0012 Ram(Qa' Disi) Evap. Station - - 0 0 - 0 0 -
31 ED (_1015 Fassu'a Station X X X X X X X X X X

lNote 0 : Record available - ¢ No rainfall X : No record E: Estimated

Tr : Lless than 0.1 fm

3-43



X

Table 3.2 Availability of Daily Rainfall Data (16/50)
S Year 1970/ 1971
Id. No. Station Name : )
0 il 12 1 2 3 4 5 6 7 8 9

k. Jafr Basin ) :

32 G 0001 Udiuh School ¥ X X X X X XX %X X X x

33 6 0002 Jafr Police Statton - X X X X X X X X X x X

31 G 0003 HMa'an School 0 0 0 0T O 0 - ~ « - -

35 G 0004 Basta - 0 0 0 ¢ 0 90 - - - - -

36 & 0005 Sadaga -~ 0 06 0 - - ¢ - 4 e .

37 G 0006 Qurein . . - D06 60 0 0 - - - - -

38 G 0007 Ma'an Railway Station - -0 0 0 - 0 0 - - - . .

39 G . 0008 Jafr Evaporation Station - 0 0. 0 0 0 0 - - - - -

40 G . 0009 Udruh Evaporation Statien -0 0 0 - 06 0 - - - - -

41 G .0010 Jurdhan Gaging Station - x 0.0 8 0 0 - - - - -

42 G 0011 Jabel Quzemeh X X X X A X X X X X X X

43 G 0012 Qabr Es-Sawwa X X X X X X X X X ‘X X X

44 & 0013 Abu Tarafa X X X X X X . X X X X x X

45 6 0014 Inab X X 'X X X X% X X X X x x

46 G 0015 Kabid X K X X X X X X X X X X.

4 G 0016 Jabel Batra X X2 X X X X X X X X X X
1. Eastern Desert Basin = . . .

48 J 0001 Bayir Evaporation Station = = D0 - - x e . e e

4 J 0003 Wadi Bayir X X X X .X X X %X X X X
" 50 .4 0004 Qa' Es Sig _ X X X X XX XK X X X X
m. Southern Desert Basin

51 K 0001 A} Mudawwara | .- - 0 0 0 - R

52 K 0003 Muheish % X XXX oX X X X X

53 K 0004 Wadt Durefba - _ X X X X X X X x X X X

Note 0 : Record available
" Tr : Less than 0.1 mn

3-44

~ 3 No rainfall

x ¢ Ho record E ¢+ Estimated



" Table 3.2 Availability of Daily Rainfall Data {17/50)
Year 1971 / 1972
Id, Ho. Station Name
11122 1t 2 3 4 5 6 7 8 9
a. Fast Side of Dead Sea
1 €A 0002 Khanzira - 0 0 0 0 0 0 0 - -
2 CA 0005 AT Aina. X X X X X X X X X X x x
3 . CA 0006 Muhai -0 0 0 0 0 0 0 - -
b. Wadi Mujib
4 (D 0013 Mazar -0 ¢ 0 0 ¢ 0 0O - -
5 €D 0033 Jabel Sakhriyat X X X X X X X X
c; Wadi Hasa :
6 CF 0003 Jurf £d-Darawish - -0 ¢ 0-0 06 - - - - .-
7 CF 0005 Hasa Police Station - - 0T 0 0 - - - - - =
8 CF 0007 Hasa Evapo. Station -~ - 0 x 0 0 0 - - - - -
g CF 0008 Hasa Gaging Station - 6 0 0 0 0 0 .- e - e
'd, Wadi Araba :
10 DA 0001 Shaubak School -0 0 © 0 0 0 - - - - -
11 DA 0002 Shaubak Agr. Station - 90 0 0 0 OC 0 0 - - - -
12 DA 0003 Beir Ed-Dabbaghat - 00 x 060 0 0 -. .- - - =
13 DA 0004 Ifjeij - : - - 0 0 0 0 0 0 - - -
14 DA 0005 Uneiza Railway Station - - 6 0 0 0 x x % X X X
i5 DA 0006 Al Husseiniya School - -0 x 0 ¢ 0 - - -
e, Hadi Feifa
16 DB 0001 Tafite - 0 ¢ 0o 0 ¢ 0 0 - - - -
17. OB 0002 Abur (Prince Hassap Hursery}) x x 0 0 ©0 O 0 0 - - -~ -
f. Wadi Khuneizeer
18- DC- 0001 Buseira _ 0 x x 0 x x - - - -
19 D¢ 0002 Rashadiya Police Station x x 0 x x 0 x x - - - -
g. Hadi Feedan
20 -DE 0001 Dana - 0 0 x 0 O 0 x - - - -~
h. Wadi Housa
21 DG 0001 Wadi Mousa - 00 - 0 0 0 0 - - - -
22 DG 0002 Hay -0 Q0 - 0 0 06 - ~ - - -
§. Wadi Howar
73 DH 0001 Taiyiba Janoubiya - - 0 0 00 O0 0 - - - -
24 DH 0602 Dilagha - 00k x 0 0 x x - - - -
3. Hadi Yutum
25 ED 0002 Ras En-Hagb - 9 0 0 0 ¢ 0 - - - - -
26 ED 0003 Ram Policé Post - 00 0 0 0 0 - - - - -
27 €D 0004 (Quweira Evap. Station - 56 0 0 0 0 0 - - - - -
28 ED 0006 Al Khaldy -0 0 ¢ 0 0 0 - - - - -
29 ED 0010 Hadi Yuium Gaging Station X X X X X X X X X X X X
30 ED 0012 Ram(Qa' Disi} Evap. Station - ¢ 0 0 0 0 0 - - - - -
31 ED 0015 Fassu'a Station X X X X X X X X X X X X
Note 0 : Record available -+ Ho rainfall  x : No record E : Estimated
: Tr : Less than 0.1 mm



Table 3.2

Availability of Daily Rainfall Data (18/50)

53 K 0004 Wadi Dureiba_

X X X X X X x x

Year 1071/ 1972
Id. Ho. Station Rame :
' 011+ 2 3 4 6 6 7 8 8
k. Jafr Basin
" 32 G 0001 Udruh School X X X X X X_ X X X X X
33 G 0002 Jafr Police Station - - = - 0 6.0 - -
34 G 0003 Ma'‘an School “« « 0 6 0 0 0 - - - - -
35 G 0004 Basta - - 0 0 0 0 0 - - - -
36 & 0005 Sadaga -~ D0 0 0 0 8 - - - ~ .
37 G 0DO6 Qurein -9 0 9 0.0 0 -~ - - -
38 G 0007 Ma'an Railway Station. - <« 0 0 0 00 - - . « .-
3% G 0008 Jafr Evaporation Station - - 0 00 0 0 ~ - - - -
40 G 0009 Udruh Evaporation Station - - 0 0 0.0 0 0 - - - -
41 G 0010 Jurdhan Gaging Station - - 006 00 - - - .-
42 G 0011 Jabel Quzemeh X X X X XX X X X X X X
43 G 0012 Qabr Es-Sawwa X X X X X X X X X X 'x X
44 € 0013 Abu Tarafa X X %X % X X X X X X X X
45 & 0014 Inab X X X x X X X X X X % X
46 G 0015 Kabid X X X X X X X X X X x x
47 & Q0016 Jabel Batra - X X X X X ‘X X - X X ¥ X X
1. Eastern Desert Basin : : .
48 J 0001 Bayir Evaporation Station X X X % X %X X X X X % X
49 J 0003 Wadi Bayir X X X % X XX X X X X X
50 J 0004 Qa' Es Sig X X X X X kK X X X X x x
m. Southern Desert Basin
51 K. 0001 Al Mudawwara - - 0 ¢ 0 0 0 - ... - -
5¢ K 0003 Huheish X X X X X X' X X X
X X X X

Note 0

: Record available
Tr : Less than 0.1 mm

- : No rainfall

3-46

x 1 Ro record: E : Estimated



Table 3.2 - Availability of Datly Rainfall Data (19/50)

: : Year 1972 / 1973
id. No. Station Name

01122 1 2 3 4 &5 6 7 8

a. East Side of Dead Sea
1 CA 0002 Khanzira - 0 6 0 - - 0

2 CA 0005 Al Aina X X X X
3 CA 0006 Muhai 6 0 0 0 - -
b. Wadi Hujib
4 CD 0013 Mazar 9 0 0 0 6 0 0 - - - -
5 CD 0033 Jabel Sakhriyat X X X X X X X % % x X
c. Hadi Hasa
6 CF 0003 Jurf.Ed-Darawish -0 - 0 - <« - <« 4 - =
7 CF 0005 Hasa Police Station - 0 0 0 - - - 4 4 - =
8 CF D007 Hasa Evapo. Station - 0 0 ¢ - 0 - - - - -
g CF 0008 Hasa Gaging Station ¢ ¢ 0 0 6 - - - . .
d. Wadi Araba - :
10 DA 0001 Shaubak School = 00 0 0 - 0 - - - - -
1t DA 0002 Shaubak Agr. Station 6 0 6 0 0 O O - - - -
12 DA 0003 Beir Ed-Dabbaghat 008 0 - - - - - .- -
13 DA 0004 Tfjeij _ 6 0 0.0 0 0 0 - - -
14 DA 0005 Uneiza Railway Station X X X X X X X X X x X
15 DA 0006 Al Husseiniya School -0 0 0 - 0 - - - -
e. Wadi Feifa _
16 D8 oool Tafile -0 0 0 -~ - - -~ -« 4 =
17 D8 0002 Abur {Prince Hassan Nursery) O 0 0 & - 0 0 - - - -
f. Wadi Khuneizeer
18 0OC 0001 Buseira 0 0 0 0 - = - - - - =
19 DC-0002 Rashadiya Police Station -8 0 0 - 0 - - - - -
g. Yadi Feedan
20 DE 0001 Dana - 0 0 0 - 0 - - - - -
1. Hadi Housa -
21 DG 0001 Wadi Mousa -~ 0 06 0 - 0 - - - - -
22 DG 0002 Hay -0 0 0 -~ - B - - - -
i. Hadi: Howar
23 DH 0001 Taiyiba Janocubiya - 0 ¢ 0 - 0 - - - - -
24 DH 0002 Dilagha 0 0 0 x- - 0 - - - - -
. Wadi Yulum
25 - ED 0002 Ras En-Nagp - 00 0 - - 0 - - - -
26 ED 0003 Ram Police Post -0 00 - - - - - - -
27 £ 0004 Quweira Evap. Station ¢ 6 0 0 - - - - - - -
28 ED 0006 A Khaldy “w D00 - - 0 - - - - -
29 ED 0010 Wadi Yutum Gaging Station X X X X X X X X x X X x
30 ED 0012 Ram(Qa' Disi) Evap. Station SO ¢ +
31 €D 0015 Fassu'a Station X X X X X X X %X X X X %
Hote . 07 1 Record available -+ No ratnfall x : No record E : Estimated

Tr ¢ Less than 0.1 am

3-47



Table 3.2 Availability of Daily Rainfall Data (20/50)
Year 1972 [ 1573
Id. No. Station Name )

w011 12 + 2 3 4 &5 6 7 8 9
k. Jafr Basin . - _ : .
32 G 0001 Ydreh School X X X X X X X X X
33 6 0002 Jafr Police Station -0 - - - 0 - - -
34 G 0003 Ha'an School - 0 0 0 - - - - -« - - -
35 & 0004 Basta 6 0 0 0 - ¢ - - - . - .
36 G 0005 Sadaga - 0 0 0 0 0 0 - - - - -
37 G 0006 Qurein . . -0 0 X - 0 - - - - - -
38 G 0007 Ma'an Railway Station - 6 0 0 -« W - - - . -
39 G 0008 Jafr Evaporation Station -0 0.0 - - 0 - - - - -
40 G 0009 Udruh Evaporation Station 0 0 0 0 -~ 0 - - - - . -
41 G 0010 Jurdhan Gaging Station -0 0 0 - - .- - - - -
42 G 0011 Jabe) Quzemeh X X X X X X X % K X x X
43 G 0012 Qabr Es-Sawwa X X X X X.X.X X X XX X
44 G 0013 Abu Tarafa X X X X X X X . % X X X X
45 G 0014 Inab X X X X X X X X X X x X
4 G DG15 Kabid X X X X X A X X X X% % X
47 6 0016 Jabel Batra X X X X X X X X X X X% X
1. Eastern Desert Basin ) ‘
48 3 0001 Bayir FEvaporation Station X X X X X X X X %X x X :x
49 .1 0003 Wadi Bayir X X X % % X XX XX x x
50 J 0004 (a* Es Siqg X X X X X X X. X X . X X X
m. Southern Desert Basin .
51 K 0001.-Al Mudawwara 0 0 0 ; “iw
52 K 0003 Huheish . X X XXX X X XX X X
53 K 0004 Hadi Dureiba X X X X

X X X X X X X X

Hlote 0

: Record available
Tr : Less than 0.1 mmn

~t No rainfahl

3-48

X ! No record  E : Estimated



Table 3.2

Availability of Daily Rainfall Data

{71/50)

Station Name

Year 1973 / 1974

1d. No.
: 10 11 12 t 2 3 4 5 6 7 8 9
a. East Side of Dead Sea
1 CA 0002 Khanzira - 6 0 0 0 0 0 - - -
2z CA 0005 Al Alna X X X X X X X X % X
3 CA 0006 Huhai -0 0x 0 0 0 - - - .
"b. Kadi Mujib _ .
4 CD 0013 Mazar - ¢ 0 0 0.0 0 - - - -
5§ €D 0033 Jabel Sakhriyat ¥ OX X X X X X X X
¢. Wadi Hasa '
6 ~ CF 0003 Jurf Ed-Darawish - 0 0 0 00 - -« - . - -
7 CF 0005 Hasa Police Station - 0 - 0 0 0 - - - - - -
8 CF 0007 Hasa Evapo. Station - 0 0 0 0 0 0 - - - - -
9 CF 0_008 Hasa Gaging Station -~ 0 0 0 0 0 0 - - - - -
d. Wadi Araba
10 DA 0001 Shaubak Schoel ' - 0 0 0 0 0 0 - - - 4 .
11 DA 0002 Shaubak Agr. Station -0 0 ¢ 0 0 0 - - - - -
12 DA 0003 Beir td-Dabbaghat : - 0 0 x 0 0 0 - - - - -
13 DA 0004 Ifjeij - 0 0 0 0 8.0 - - - - -
14 DA 0005 Uneiza Railway Station X X ® X X X % X X X X X
15 DA 0008 Al Husseiniya School - 0 9 0 ¢ 0 0 - - -
e, Wadi Feifa .
16 DB 0001 Tafile -0 0 0 0 00 - - - - -
17 DB 0002 Abur (Prince Hassan Hursery} ¢ o 0o 9 © 0 0 - - -~ - -
. Wadi Khuneizeer
18- DC 0001 Buseira - : - 0 0o 0 0 0 & - - - - -
19  DC 0002 Rashadiya Police Statien - 0 00 06 0 0 - - -~ - -
g. Wadi Feedan
20 DE 0001 Dana -0 0 0 8 0 06 - - - - -
h. Wadi Housa
21 DG 0001 Hadi Mousa - 0 0 0 0 0 0 - - - - -
22 DG 0002 Hay - 0 60X O 0O 0 - - - - -
i. Hadi Howar
23 DH 0001 Taiyiba Janoubiya -6 0 0 0 0 0 - - - - -
24 DN 0002 Dilagha -0 0 0 0 0 - - - - - -
J. Wadi Yutum ‘ .
26 ED 0002 Ras En-Nagb -0 0 0 6 0 0 - - - - -
26 ED 0003 Ram Police Post - 0 0 0 0 ¢ 0 - - - - -
27 ED 0004 Quweira Evap. Station - 0 0 0 0 0 C¢ - ~ - - -
28 ED 0006 Al Khaldy _ - 9o 0 0 O O O - - - - -
29 ED'0010 Wadi Yulum Gaging Station X X X X X X X X X X X X
30 ED 00612 Ram(Qa‘ Disi) Evap. Station - 0D 0 0 0 6 0 - - - - -
31 ED 0015 Fassu'a Station X X X X X X X X X X X x
Nate 0 : Record available - : No rainfall’ x : Ho record E : Estimated
Tr : Less than 0.1 rm



- ‘Availability of Dafly Rainfall Data (22/50)

Tabie 3.2
Year 1973 / 1974
1d. Ho. Station Name :

12 1 2 3 4 5 6 7 & 89
k. Jafr Basin : _
32 G 0001 Udruh Schoo} - 0 0 0 ¢ 00 - - - - -
33 G 0002 Jafr Police Station - - - 0 0 0 6 - - - - -
-3¢ G 0003 Ma'an School - 6 0 0 0 0 C¢ - - - - -
35 G 0004 Basta 6 0.0 0 0 0 - - - - -
36 G 0005 Sadaga x ¢ x 0 0 0 - - - - =
37 G Q006 Qurein -0 0 6 0 0 - - - - - -
38 G 0007 Ha'an Railway. Station 0o 0 0 0 0.0 - - - - -
39 G 0008 Jafr Evaporation Station - - - @ 00 0 - - - - -
40 G 0009 Udruh Evaporation Station - 0 09 00 0 O - - - -4 =
41 G 0010 Jurdhan Gaging Station X X X X X X X %X X X X X
42 & 0011 Jabel Quzemeh XX X XXX X XX X XX
43 G 0012 Qabr Es-Sawwa X X X X X X X X X X X X
44 G 0013 Abu Tarafa X X X X X X X X X. X X X
45 G 0014 Inab X X X X X X X X X % X X
46 G 0015 Kabid X X X X X X X x X X K X
47 G 0016 Jabel Batra X X X X X X X X X X X X
1. Fastern Dnsert Basin
48 J 0001 Bayir Evaporation Statlon - % - 0 0 0 - - - - - -
45 J 0003 Hadi Bayir X X X X X X X X X X %X X
50 J 0004 Qa* Es Siq - X % X XX X X X X X X X
m. Southern Desert Basin
51 K 0001 Al Mudavavara - 0 - 0 0 0 - - - -
K2 K 0003 Muheish 4 X X X X X X
53 X 0004 Hadi Dureiba X X X X X X X X X X X X

liote 0 : Record available E : Estimated

Tr : Less than 0.1 mm

- & No rainfall

X : No vecord



Table 3.2 - © Availability of Daily Rainfall Data (23/50)

Year 1974 f 1975
1d. No. Station Name

01112 12 3 4 5 6 7 8

a. _Eést Side of Dead Sea

1 CA 0002 Khanzira -0 0 0 0 0 - - - - -
2 CA 0005 Al Aima X X X X X X X X XX
3 €A 0006 Muhat -~ 0 0 0 0 0 0 -

b. Wadi Mujib
4 (D 0013 Hazar . - 00 0 0 0 0 - - -
X .

5 (D 0033 Jabel Sakhriyat X X X X X X X
¢. Hadi Hasa ‘ _ -
6 CF 0003 Jurf Ed-Darawish - 0 ¢ 6 0 - - 4 - - -
7 CF 0005 Hasa Police Station -0 0 0 0 - - - - - -
8 CF 0007 Hasa Evapo. Station - 0 0 0 0 0 - . - - .
9  CF 0008 Hasa Gaging Station -~ 0 0 0 0 0 - - « 4 -
d. Wadi Araba N )
10 DA 0001 Shaubak- School : - 60 0 90 0 0 - - - -
13 - DA 0002 Shaubak Agr. Station - 0 0 0 0 O 0 - .- - -
12 DA 0003 Beir Ed-Dabbaghat -0 0 0 6 0 0 - - - .
13 DA 0004 Ifjeij " - 0 0 0 0 ¢ 0
14 DA 0005 Uneiza Railway Station X X X X X X X
15 DA-00D6 AT Husseiniya School - 0D 0 0 9 0 0 - -
e. Wadi Feifa
16 DB 0001 Tafile : - 00 0 0 0 - - - - -
17 DB 0002 Abur (Prince Hassan Nursery) - 9 0 0 0 0 0 - - . - -
f. Hadi Khuneizeer
18 .. DC 0001 Buseira - 0 0 0 0 6 0 < - . -
19 C 0002 Rashadiya Police Station - 0 0 0 0 O 0 - -~ - -
g. Hadi Feadan . :
20 -~ DE 0001 Dana -0 0 0 0 0 - - . L o
h. Hadi Housa
21 . DG 0001 Wadi Mousa -0 ¢ 0 0 0 0 - - - -
22 DG 0002 Hay _ - 0 0 ¢ 0 0 0 - - - -
“i. Hadi Howar ' . . _
23 DH 0001 Taiyiba Janoubiya - 00 6 ¢ 0 - - - - =
24 DH 0002 Dilagha - 0 ¢ ¢ 0 0 - - - - -
3. Hadf Yutum - - _
25 - ED 0002 Ras En-Nagb - 0 ¢ ¢ 0 0 O - - -
26 ED 0003 Ram Police Post - - 0 x X X X X x x x
27 ED 0004 Quweira Evap. Station - %X x 0 0 ¢ - - - -
28 ED 0006 AY Khaldy -0 X x X X - - - e . -
29  ED 0010 Madi Yutum Gaging Station X X X X X X X X X X x X
30 ED 0012 Ram{Qa' Disi) Evap. Station - 0 x x X X X X X X X X
31 ED 0015 Fassu'a Station X X X X X X X X X % X X
Note "0 : Record available ~ ¢ No rainfall x t Norecord £ : Estimated

Tr': lLess than 0.1 mm



- Yable 3.2 ‘ Availabitity of Déil’y Rainfall Data (24/50)

Year . 1974 / 1975

Id. No. Stétion Name L : :
S 1011 12 1+ 2 3 4 5 6 71 8

k. Jafr Basin :
0001 Udruh School . -

32 6 6 0 0 0 0 0 - .- - -

33 G 0002 Jafr Police Station -0 0 0 0 - 0 - - -« -

33 G 0003 Ma'an School - 00 060 - 0 - - - =

35 & 0004 Basta - 060 0- 0 0 0 0 - - - -

36 G 0005 Sadaga - 0 0 9 8 0 0 - -a- =

37 G 0006 Qurein : - 00 0 ¢ 0 0 - - - -

38 G 0007 Ha'an Railway Station ~~0 0-0 0 -0 - - - -

3% 6 0008 Jafr Evaporation Station -0 0 0 0 0 0 - - - -

40 G 0009 Udruh Evaporation Station -0 00 0 00 - - - - -

‘41 6 0010 Jurdhan Gaging Station XX X X X X X X X X X X

42 .G 001t Jabel Quzemeh XX X X X X X X X X X X

43 G 0012 Qabr Es-Sawwa X X X XX X X X X X X X

44 .G 0013 Abu Tarafa X X X X X X . X XX X:X 'x

45 G 0014 Inab X & A X X X X X X X X %

46 G Q015 Kabid XX X X X X X X % %X %X X

47 G 0016 Jabel Batra X X X X X_ X X X X x_x x

1. Eastern Oesert Basin - .

48 -J 0001 Bayir Evaporation Statio -0 0 0 0 - 0 - - .-

49 J 0003 Hadi Bayir _ : X X X XXX X X X

50 J 0004 Qa' Es Siq . X XK X X X X XK A X X X

m. Southern Desert Basin : .

51 K 0001 Al Mudawwara - _ - 0 0 06 0 - 0 - - - .

52 K 0003 Muheish E X X X X X XX X% :

53 K 0004 Wadi Dureiba X X X X X X X X X x x
Note 0 : Re¢ord available - - : Mo rainfali x 5 No record = E : Estimated

Tr : Less than C.1 mm



Table 3,2

Availability of Daily Rainfall Data {25/60)

1d. No. -~ Station Name

Year 1075 /1978

10 11 12

a. East Side of Dead:Sea
1 CA 0002 Khanzira
2 CA 0005 Al Aina
3 CA 0006 Mubai

b. Wadi Mujib
4 €D 0013 Mazar _
5 €D 0033 Jabel Sakhriyat

¢. HYadi Hasa - ‘
CF 0003 Jurf Ed-Darawish
CF 0005 Hasa Police Station
CF 0007 Hasa Evapo. Station
CF 0008 Hasa Gaging Station

© o~

d. Wadi Araba
10 DA 0001 Shaubak Scheol
11 DA 0002 Shaybak Agr. Station
12 DA 0003 Beir Ed-Dabbaghat
13 DA 0004 Ifjeij
14 DA 0005 Uneiza Railway Station
15 DA 0006 A1 Husseiniya School

e, Wadi Feifa
16 08 0001 Tafile
17 ©B 0002 Abur {Prince Hassan Nursery)

f. Wadi Khuneizeer
18- DC 000t Buseira
19 DC 0002 Rashadiya Police Station

g. Hadi Feedan
20 DE 0001 Dana

h. Hadi Housa
21 DG 0001 Wadi Mousa
22 DG 0002 Hay

i, Wadi Howar .
23 DH 0001 Taiyiba Janoubiya
24 DH 0002 Dilagha

j. Wadi Yutum

25 ED 0002 Ras En-Nagb

26  ED 0003 Ram Police Post

27 ED 00604 Quweira Evap. Station

28 ED 0006 Al Khaldy

29 ED 0010 Yadi Yutum Gaging Station
30 ED 0017 Ram(Qa' Disi) Evap. Station
3t ED 0015 Fassu'a Station
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Note 0 : Record available -
" Tr: Less than 0.1 mm

: No rainfall

% : Ho record

E : Estimated



Table 3.2

Availability of Daily Rainfall Data (26/50)

Year 1975 / 1976

Id. No. Station Name ) : L
. 111 12 1 2 3 4 5.6 7 8 9
k. Jafr Basin .
32 & 0001 Udruh - School : - - 0 90 - - - - - -
33 G 0002 Jafr Police Station - - 0 e
3¢ G 0003 Ma'an School B | . T i | R
35 6 0004 Basta -0 0 0 ¢ 0 - 0 - <& - -
36 G 0005 Sadaga - 0 0 0 0O ¢ - 0 - - - =
37 G 0006 Qurein o - - 0 0 0 0 - - - - - -
38 G 0007 Ma'an Railway Station - - 0 0 0 0 -0 - - = -
38 G 0005 Jafr Evaporation Station - -« 0 - 00 - 0 - - - -
40 G 0009 Udruh Evaporation Station - - 0 0 00 - -« - - - -
41 G 0010 Jurdhan Gaging Station X X X X X X X X X X X X
42 G 0011 Jabel Quzemeh "X X X X X X K. X X X ‘X X
43 G 0012 Qabr Fs-Sawwa X X X X X X X %X X X X X
44 G 0013 Abu Tarafa X X X X X X X X %X X X X
45 G 0014 Inab X X X X X X X X X X X X
46 G 0015 Kabid X X X X X X X X X X X X
47 G 0016 Jabel Baira X X X X X X X % x X X X
1. Eastern Desert Basin -
48 J 0001 Bayir Evaporation Station - - 0 00 0 - - - e - =
49 J 0003 Hadi Bayir X X X X X X X X' X X X
50 J 0004 Qa' Es Siq X X X X X X X X ‘X X X X
m. Southern Desert Basin o
51 K 0001 Al Mudawwara ~ - 0 X X X X X X:X X X
52 K 0003 Muheish - X X X X.X X X X X X x X
53 K 0004 Wadi Dureiba X X X X X X X. K X x x X

Note ]

: Record available
Tr ¢ Less than 0.1 mm

~ : flo rainfall

x ¢+ No record E : Estimated



Tr + Less than 0.1 nm

E:

Table 3._2 fvatlability of Daily Raiﬁfa11 Data (27/50)
. Year 1676 / 1977
1d. Ho. Station Name
9 11 12 1 2 3 4 8§ 6 7 8 9
a. East Side of Dead Sea _
1 CA 0002 Khanzira - 0 0 0 0 0 O - -
2 €A 0005 Al Aina X X X X X X X X X
3 (A 0006 Muhai - D 0 0 0 0 O - -
b. Wadi Mujib
4 €D 0013 Mazar 0 ¢ 0 0 0 0 - - -
5 CD 0033 Jabel Sakhriyat X X X X X X x x b X
¢. Hadi Hasa - :
6 . CF 0003 Jurf Ed- Daramsh - - 0 00 .0 - - .- - -
7 CF.0005 Hasa Police Statton X X X X X X .X X X X X X
8 . CF 0007 -Hasa Evapo. Station g - - 0 0 - 0 - - - - -
9 F 0008 Hasa Gaging Station X %X X X x x 0 x x x x x
d. Wadi Araba
10 DA 0001 Shaubak Schoo] ¢ o 0 0 0 ¢ 0 - - - - -
11 DA 0002 Shaubak Agr. Station ¢ 0o 0 0 0 0 0 - - - - -
12 DA 0003 Beir Ed-Dabbaghat ¢ 6 - E 0 0 0 - - -+ - .
13 DA 0004 Ifjeid ¢ 0 0 x x 0 0 - -
14 DA 0005 Uneiza Railway Station X X X X X X X X
15 DA 0006 Al Husseiniva School ¢ 0 0 0 0 0 O -
e, Wadi Feifa
16 DB 0001 Tafile c ¢ 0 ¢ 0 0 0 - - - - -
17 DB 0002 Abur (Prince HassanMursery}) 0 0 0 0 0 ¢ 0 - - - - -
f. Hadi Khuneizeer
18 -0C 0001 Buseira - o 0 - 0 0 0 0 - -~ - - -
1% BC 0002 Rashadiya Police Station 6 ¢ -0 0 ¢ 0 - - - - -
g. Wadi Feedan
20 DE 0001 Dana X X %X X x x 0 - - - - -
h. Hadi Housa
- 21 DG 0001 Wadi Mousa -~ - 0.0 0 0 0 - - « - .
22 DG 0002 Hay O 00 0 0 0 0O - - - - -
. Wadi Howar
23 DH 0001 Taiyiba Janoubiya - 00 o0 o0 0 0 - - - - -
24 DH 0002 Dilagha 0O - 0 0 0 0 -~ - - 4
3. Wadi Yulum
25 ED Q002 Ras En-Nagb - - E 0 0 ¢ - - - - -
26 ED 0003 Ram Police Post X X X X X X X X X X
27  ED 0004 Quweira Evap. Statwn - - - X X X X X X X x x
28 ED 0006 Al Khaldy . - -~ = 0 - 00 - - - - -
2% ED 0010 Wadi Yutum Gaging Station X X X X X X X X X X X X%
30 - ED 0012 Rarn(Qa Disi) Evap. Statien X %X X X X X X X X X X x
31 ED 0015 Fassu'a Station ' X A X X X X X X X X X X
_ Hote 0 : Record available- - ¢ No rainfall x ¢ No record Estimated



Table 3.2

Availability of Daily Rainfall Datn (28/50)

Year 1976 / 1977

Id. Ho. Station Name :

: i 0 11 1 1 2 3 4 5 & 7 8 9
k. Jafr Basin _
32 G 0001 Udruh School ¢ 0 0 0 0O O - - - - -
33 G 0002 Jafr Police Station - - - 0 - - 0 - - - - -
34 G 0003 Ma'an School - - - {30 0 0 - - - - -
35 G 0064 Basta - - o 0 - 0 -~ - - - -
36 G (005 Sadaga 0 - 0O 0 ¢ 0 - - - - -
37 G 0006 Qurein . . - X - E @& 0.0 - - .- - -
38 G 0007 Ma'an Railway Statio o - - 0 0 0.0 - - - - -
39 G 0008 Jafr Evaporation Station X X %X X % X X X X X x x
40 G 0009 Udruh Evaporation Station 6 ¢ 6 00 00 - - - - -
41 G 0010 Jurdhan. Gaging Station X X X X X X X X X X ‘X X
42 G 0011 Jabel Quzemeh X X X X X X X X X X X X
43 G 0012 Qabr Es-Sawwa X X X X X X X X ‘X X X X
44 - G 0013 Abu Tarafa X X X X % X X X X X X X
45 G 0014 Inab X X X X X X X X X X% X X
46 G 0015 Kabid X X X X X X X X X X X X
47 G 0016 Jabel Batra X X X X X X X X X X X X

1. Fastern Desert Basin o
43 3 0001 Bayir Evaporation Station 6 -~ 0 0 -~ - - - =
49 J 0003 Wadi Bayir ' X X X X X X X X
50 J 0804 Qa' Es Sig . X X X X X X X X X X X x

m. Southern Desert Basin

61 K 0001 Al Mudawwara X X X X X X X X X X X X
52. K 0003 Huheish X X X X X % X X X X X X
X X X X X X X X X X %X X

53 £ 0004 Wadi Dureiba

Note

0 -:.Record avatlable
Ir 3 Less than 0.1 mm

i Ho rainfall

% 1 No record

3-56

£ : Estimated



Table 3.2 Availability of Datly Rainfall Pata (29/50)
: Year 1977 | 1978
1d. Ho. Station MName
0 113 12 12 3 4 5 6 7 8 9
a. East Side of Dead Sea
1 CA 0002 Khanzira 0O o 0 0 0 0 0 -
2 CA 0005 A1 Aina X X X X X X
3 CA 0006 Muhai 0o 0 0 0 0 ¢
b. Wadi Mujib .
4 (D 0013 Mazar - 9 0 0 0 0 0 - -
5 (D 0033 Jabel Sakhriyat X X X X x X X
¢, Hadi Hasa
& CF 0003 Jurf Ed-Darawish -0 0 - 0 0 -~ - - - - -
7 - CF 0005 Hasa Police Station X X X X X X' X X X X X x
& -CF 0007 Hasa Evapo. Station - -« 0 0 0 0 0 -« - - - -
9- - CF 0008 Hasa Gaging Station X X X X X X X X X % x X
d. Wadi Araba L
10 DA 0001 Shaubak School - 0 0 0 0 0 - - - - -
11, DA 0002 Shaubak Agr. Station -9 0 0 0 0 - - - - -
12 DA 0003 Beir Ed-Dabbaghat - 0 0 0 0 0 -~ - - - -
13 DA 0004 Ifjeij ' o ¢ 0 0 0 - - -
14 DA 0005 Uneiza Railway Station X X X X % X %
15 DA 0606 Al Busseiniya School 0o 0 - ¢ &6 -0
e. Hadij ?eifa .
16 DB 0001 tafile - 9 0 g ¢ 0 - - - -
17 DB 0002 Abur {Prince Hassan Nursery) <~ 86 60 0 0 0 - - - -
f. Wadi Khuneizeer _
18  DE 0001 Buseira < 0 0 ¢ ¢ ¢ 0 - - - -
12 DC 0002 Rashadiya Police Station - 00 0 ¢ 0 0 - - - -
g. Hadi Feedan.
7?0 DE 0001 Dana -0 0 0 0 O0 - - - - =
h. Wadi Mousa
21 DG 0001 Wadi Mousa . - 0 0 0 00 - - - - -
22 D6 0002 Hay - 0 0 0 0 0 - - - - -
i. Wadi Howar . .
23 DH 0001 Taiyiba Janoubiya - 90 0 0 0 0 - - - - -
24  DH 0002 Dilagha - 0 0 ¢ 0 0 - - . . -
i. Wadi Yutum : .
25 ED 0002 Ras En-Nagb - 0 0 0 0 0 -
26 .ED 0003 Ram Peiice Post X X X X X X
27 . ED 0004 Quweira Evap. Station - - 0 0 9 0 - - - - -
28 ED 0006 Al Khaldy _ - - 0 -~ 00 - - - - - -
28 ED 0010 Hadi Yutum Gaging Station X X X% X X X X X X X X X
30 . ED 6012 Ram(Qa® Disi) Evap. Station ¥ X X X X X X X X X X X
X X X X X X X X X %X X X

31 ED 0015 Fassu'a Station

' Hote 0 : Record available - : No rainfall % : No record E : Estimated

Tr : Less than 0.1 mm



r : Less than 0.1 mn

x ¢ No vecord

Table 3.2 Availability of Daily Rainfall Data (30/50)
Year 1977 / 1978
Id. Ho. Station Name :
1011 12 1 2 3 4 5 6 7 8 9§

k. Jafr Basin
32 G 0001 Udruh School - 90 0D 0 0 ¢ - - & - - -
33 G 0002 Jafr Police Station -0 0 0 0 0 - - - - - -
34 G 0003 Ma‘an School - - 90 0 0 0 & - = - -
35 G 0004 Basta ' - 0 0 0 0 0 - - - - - =~
36 & 0005 Sadaga - 0 0 0 0 0 - - - - - =
37 G 0006 Qurein _ - 0 0 0 0 0 - - -4 -
38 G 0007 Ma'an Railway Station - =0 0 0 0 - - - - - .-
39 G 0008 Jafr fvaporation Station. - x X X X X X X X X X X X
40 G 0009 Udruh Evaporation Station -0 6 0 0 0 - - -« - e
41 - G 0010 Jurdhan Gaging Station X X X X X X X X X X X X
42 G 0011 -Jabel Quzemeh X X X X XX X X X X X X
43 G 0012 Qabr Es-Sawwa X X %X X X %X X X X X X X
44 & 0013 Abu Tarafa X X X X X X X X Xx X X X
45 G 0014 Inab X X X X X X X X X X ¥ X
46 G 0015 Kabid _ X X X X X X X X X X X ‘K
47 G 0016 Jabel Batra X X 4 X X X X X X X X X
1. £aster‘n Desert Basm : _
48 J 0001 Bayir Evaporation Station < - - D 00 - e - - -
49 ] 0003 Wadi Payir X X X X X XX X X
50 J 0004 Qa' Es Siq X X X X -X X x x°x X x X
m. Southern Desert Basin :
51 K 0001 AT Mudaiwwara X X X X X X X X X X %X X
52 - K 0003 Muheish X X X X-X X X X X X X X
53 K 0004 Hadi Dureiba X X X X X X X X X X X x

Note 0 : Record available -1 No rainfail £ : Estimated -



fable 3.2

Availability of Daily Rainfall Data (31/50)

1d. No. Station Name

Year 1978 / 1979

0112 1 2 3 4 & 6 7 8 9

a. Fast Side of Dead Sea

1 CA 0002 Khanzira - - 0 0 0 0 - - -

2 CA 0005 Al Aina X X X X x x X

3 CA 0006 Muhai - - 0 00 0 - -
b. Wadi Mujib

4 (D 0013 Hazar «- - 0 0 0 0 - - - - -

5 (D 0033 Jabel Sakhriyat X X X X X X X KX X X X
¢. Hadi Hasa S

& OF 0003 Jurf Ed-Darawish - -0 0 0 0 -~ 0 - - - -

7 CF 0005 Hasa Police Station X X X X X% X X X X X x X

8 CF 0007 Hasa Evapo. Station - - - 0 0 x X X x x x x

9 CF 0008 Hasa Gaging Station -0 0 0 0 0 - 0 - - « -~
d. Wadi Araba ‘ B

10 DA 0001 Shambak School . ¢ 0o 0 0 06O - 0 - - - =
11 DA 0002 Shaubak Agr. Station 600 0 00 - 0 - - - -
12 DA 0003 Beir Ed-Dabbaghat - - & E O 6 - 0 - - - -
13 DA 0004 Ifjei] _ - 0o 6 ¢ 0 - D - - - -
14 DA 0005 Uneiza Railway Station X X X X X X X X X A

15 DA 0006 Al Husseiniya School - - 0 0 0 - 0 - -
e. Wadi Feifa

16 DB 0001 Tafile - - 06 06 0 0 - 0 - - - -
17 DB 0002 Abur (Prince Hassan Nursery) - 06 0 0 B8 - 0 - - - -
f. Yadi Khuneizeer :

18 DC 0001 Buseira - - 0 E 0 0 - 0 - - < -
19 DC 0002 Réshadiya:PoIice Station - - 0 0 0 ¢ - 0 - - - -
. Wadi Feedan

26 DE 0001 Dana - - 0 £ 0 E - 0 - - - -
h. Hadi Mousa

21 DG 0001 Wadi Mousa - - 0 E O 0 - 0 - - - -
22 DG 0002 Hay - - 0 F 0O 0 - 0 - - - -
i, Wadi Howar '

23 DH 0001 Taiyiba Janoubiya - - 0 E 0 0 - Tr - - - -
24 DH 0002 Dilagha - - 8 E O 0 - = - - - -
J. Hadi Yutum

25 ED 0002 Ras En-Nagb - - 0 0 0 0 - - - -~ - -
26 ED 0003 Ram Police Post - e = 0 - 0 e - - - -
27 ED 0004 Quweira Evap. Station - - X x 00 -~ - - - - -
28 ED-0006 Al Khaldy - - X X X X X X X X X x
29  ED 0010 Wadi Yutum Gaging Station X X X X X X X X X X X X
-30 - ED 0012 Ram(Qa* Disi} Evap. Station - - 'x x 0 x X % X X x X
31 :ED 0015 Fassu'a Station X X X X X X X X X X X X

. Hote 0 Récbrd available - ¢ No rainfall x ¢ No record E : Estimated

Tr : Less than 0.1 mn

359



Table 3.2 Avatlability of Daily Rainfall Data (32/50)
: . Year 1978 7 1879
Id. No. Station Name
10 11 12 1 2 3 4 5 6 7 8 9

k. Jafr Basin _

32 4 0001 Udruh School - 0 0 0 0 Q0 - 0 - - - -«
33 G 0002 Jafr Police Station - = 0 -~ 0 0 - 0=~ - - -
34 G 0003 Ma'an School - - D - 00 - . e e e
35 6 0004 Basta - - 6 0 0 0 - 0 - - -
36 6 0005 Sadaga - - 0 0 0 0 - 0 - - - -
37 6 0006 Gurein - - 0 FE 0 0 - - - - - -
38 G 0007 Ma'an Railway Station | e | R | B . T SR
3¢ G 0008 Jafr Evaporation Station ¥ X X X X X X X X X X x
40 G 0009 Ydruh Evaporation Station -6 0 0 000 - 0 - - 4 -
41 G 0010 Jurdhan Gaging Station X X X X X X X X X X . x x
42 G 0011 Jabel Quzemeh X X X . X X X XX, X %X X X
43 G 0012 {abr Es-Sawwa X X X X X X X X X % X x
44 G (013 Abu Tarafa X X X X X X X X X x- % ‘%
45 & 0014 Inab X X X X X X X X X X X %
46 & 001h Kabid X X X X X X XK X X X X X
47 G 0016 Jabel Batra X X X X X X X X X X x ‘%
¥, Eastern Desert Basin : -

48 3 0001 Bayir Evaporation Station - - - 00 0 -0 - = - .-
49 3 0003 Hadi Bayir % X X X x X X
50 J 0004 Qa' Es Sig X X X X X X X X X X X X
m. Southern Desert Basin .

81 K 0001 Al Mudawwara X X X X X X X . X .x X x x
52 K 0003 Muheish X X X XXX X X X % X X
53 K 0004 Yadi Dureiba ° X X X X X X X X. X x x X
Note 0 : Record available - 1 No rainfali E : Estimated

Tr 3 Less than 0.1 m

3-60
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Table 3.2

Availability of baily Rainfall Data (33/50)

_ 1d. HNo. Station Name

Year

1979 / 1980

10 11 12

1

2

3

A

5

a. East Side of Dead Sea

1
2
3

CA 0002 Khanzira
CA 0005 A1 Alna
CA 0006 Muhal

b. Hadi Mujib

4
5

CD 0013 Mazar
€D 0033 Jabel Sakhriyat

¢. Hadi Hasa

WSO = Th

CF 0003 Jurf Ed-Darawish

-CF 0005 Hasa Palice Station
CF 0007 Hasa Evapo. Station
{F 0008 Hasa Gaging Statfion

d. Wadi Araba :

DA 0001 Shaubak School

0A 0002 Shaubak Agr. Station
DA 0003 Beir Ed-Dabhaghat -
DA 0004 Ifjei].

DA 0005 tineiza Railway Station
DA 0006 Al Husseiniya School

e. Hadi Feifa

16
17

pB 0001 Tafile
08 0002 Abur (?rince Hassan Hursery)

f. Wadi Khuneizeer

18
19

DG 0601 Baseira
DC 0002 Rashadiya Police Station

g. Wadi Feedan

20

* DE 0001 Dana

h. Hadi Mbusa

21

22

DG 0001 Wadi Mousa
DG 0002 Hay

i. Wadi Howar - .
23 DH 0001 Taiyiba Janoubiya

24

OH 0002 Dilagha

3. Wadi'Yutum

25
26
27
28
29
30
3

ED 0002 Ras En-Nagb

ED 0003 Ram Police Post

ED 0004 Quweira Evap. Station

“ED 0006 AT Knhaldy

ED 0010 Wadi Yutum Gaging Station
ED-0012 Ram{Qa' Disi) Evap. Station
ED 0015 Fassu'a Station

b
>

[ ] LT - |
L= =1
(= N ]

XX OO DS
X X OO

(=]

o
oo
(=]

(=]
[ =]
[—1% -]

oMK DO

PO - R S — |
- I R~ |

[=] oo [ = X OO O3 [=2 G =] E3 o

oo

MO MM K DD

<

=

oMo OoOOO

(=]

=

=

Mo oMK OO

SOx X o

X oo O oo X o = o

o=

L=—1 =}

HROK MK OO O

=23

X oM OD oo (=2 -

(=

1

- - I |

LI -}

oS A S |

1 2 > X
-
o> = 1

b I - S T R |
[
[

H®Kox oW X
E - A

TxX X

A - A ]

Note 0 : Record avajlable
Tr : Less than 0.1 im

I

: Ho rainfall
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Table 3.2

Availability of Daily Rainfall Data (34/50)

Stati.on Name

Year 1979 / 1980

Id. Ho. . L
10 1112 1 2 3 4 5 6 7 8 9
k. Jafr Basin :
32 G 0001 Udruh School - 0 0 0 ¢ 0 0 - - - - =~
33 G 0002 Jafr Police Station - 00 6 0 0 0 - - - - -
34 . G 0R03 Ma'an School 6 - 0 ¢ 0 0 0 - - < - =
35 G 0004 Basta x 0 0 0 0 0 0 - - - .
36 G 0005 Sadaga X X X% X X X X X X X
37 G 0006 Qurein . 0 ¢ 0 0 0 0 - - e - .
38 6 0007 Ma'an Railway Statton - o 0 0 0 O O - - - - - -
'3 6 0008 Jafr Evaporation Station X X X % X X X X X X x X
40 G 0009 Ydruh Evaporation Station -0 9 0 0.-00 - - - - -
41 6 0010 Jurdhan Gaging Statio X X X X X X X% X X X X ‘X
42 G 0011 Jabel Quzemeh i X X X X X X X X X x X x
43 G 0012 Qabr Es-Sawwa X X X X X X X X X X X X
44. G 0013 Abu Tarafa X X X X. X X.X X. %X X xX ¥
45 G 0014 Inab X X X X X X X X X X X X
46 G 0015 Kabid X X X XX X X X X X X X
47 & 0016 Jabel Batra X X X X X X X X X X x X
1. Eastern Desert Basin . : : :
48 J 0001 Bayir Evaporation Station -0 0 0 0 0 0 - - - -
49 J 0003 Wadi Bayir X X X X X X X.X X X X X
50 J 0004 Qa' Es Siq X X XX X X XX X X % X
m. Southern Desert Basin
51 K 0001 Al Mudawwara X X X X X X X %X X X X x
52 X 0003 Huheish X X X %X X X X X X X X X
53 K 0004 YHadi Dureiba X X X X X X X X %X X X X

Hote 0 : Record aﬁaji!ahle

Tr : Less than 0.1 wn

- ¢ No rainfall

%+ Rorecord E : Estimaled



" Table 3.2

Availability of Daily Rainfall Data (35/50)

. Year 1980 / 1981
Id. No. Station Name .
001112 1 2 3 4 5 6 7 8 9
a, Fast Side of Dead Sea
1 CA 0002 Khanzira ¢ 0 0 0 0 0 - - - - -
2 - CA 0005 Al Aina X X X X X X X
3 €A 0006 Muhai - 0o 0 0 - - - -
b. Wadi Mujib
4 €D 0013 Mazar o - 0 0 0 0 0 - - “
§ €D 0033 Jabel Sakhriyat X X X X X X X X X
¢. Hadi tlasa-
6 CF 0003 Jurf Ed-Darawish - 00 6 - - - - - - 4 =
-7 CF 0005 Hasa Police Station X X X X X X X X X X X X
8 CF 0007 Hasa Evapo. Station 0 0 0 x x X X X X X X X
9 CF 0008 Hasa Gaging Station x 0 X X X % X X X X X X
d. Wadi Araba -
10 DA 000t Shaubak Scheol o - 0 6 0 ¢ 0 - -~ - - -
11 DA 0002 Shaubak Agr. Station 0 - 0 0 0 0 0 -~ - - - -
12 .DA 0003 Beir Ed-Dabbaghat 0O 0 0 0 0 D 0 - - - - -
i3 DA 0004 Ifjet] ¢ - 0 0 0 0 § - - -
14 DA 0005 Uneiza Railway Station XX X X X %X x X X
15 - DA 0006 Al Husseiniya School - 0 ¢ 0 0 0 - - - -
e, Yadi Feifa
16 DB 0001 Tafile o 0 0o 6 0 O - - = = -
17 DB 0002 Abur (Prince Hassan Hursery) 0 0 0 0 0 0 - - - - -
f.. Hadi Khuneizeer
18 0C 0001 Buseira - o - 0 ¢ 6 0 O - - - - -
19 OC 0002 Rashadiya Police Station ¢ - 0 0 0 0 0 - - - - -
¢. Hadi Feedan
20 DE 0001 Dana g - 0 0 0 0 0 - - - - -
h. Wadi Housa
21 DG 0001 Wadi Mousa - - 00 ¢ 0 0 - - - - -
22 DG 0002 Hay - - 4 0 06 0 0 - - - - =~
-{. Hadi Howar
?3  DH 0001 Taiyiba Janoubiya « - 0 0 0 0 0 - - - - -
24 DH 0002 Dilagha ¢ 0 0 0 x x 0 - - - - -
J. Hadi Yutum
25 ED 0002 Ras En-Nagb x x 0 x x x X x % x x x
26 ED 0003 Ram Police Post X X X X X X X X X x x X
27 . ED 0004 Quweira Evap. Siatien e I T T
28 ED 0006 Al Khaldy X %X X %X X X X X X X X X
29 £D 0010 Wadi Yutum Gaging Station X X X X X X X X X X x X
30. ED 0012 Ram{Qa' Disi) Evap. Station X X X X X X X X X X X X
31 ED 0015 Fassu'a Station X X X X X X X %X X X X X
Note 0 : Record available - ¢ Mo rainfall x + No record E : Estimated
Tr : Less than 0.1 rm



Table 3.2 Availability of Daily Rainfall Data (36/50)

Year - 1980 / 1981

1d. He. Station Hame . :
: wnw 12 3 4 5 6 7 8
k. Jafr Basin :
32 G 0001 Udruh Schootl X X X X X X XX XX X X
33 G 0002 Jafr Police Station X X X X X X XX X X X X
3¢ 6 0003 Ma'an School 6 - 0 0 - 0 - - - - - -
35 G 0004 Basta 0 x x X X X X X X X X X
36 G 0005 Sadaga 60 - 0 0 0 0 0 - - - - -
37 G 0005 Qurein : X X X X X X X X X X X X
.38 & 0007 Ma'an Railway Station - 0 - 00 - 0 - - - - - -
39 G 0008 Jafr Evaporation Station X X X X X X X X X X X X
40 G . 0009 Udruh Evaporation Station - - 0 6 00 - - - - - -
41 G 0010 Jurdhan Gaging Station X X X %X X X X X X ®%:X X
42 G 0011 Jabei Quzemeh X X X X X X X X X X X X
43 G 0012 Qabr Es-Sawwa . X X X X X' X X X X X. X X
44 G 0013 Abu Tarafa X X X X X X X X X X X X
45 G 0014 Inab X X X% X X X X XX X % X
46 G 0015 Kabid X X X X X X X X X X x X
A7 G 0016 Jabel Batra X X X X X X X X X X X X
1. Eastern Desert Basin _
48. ) 0001 Bayir Evaporation Station X X X X X X X X X X X
49 J 0003 Wadi Bayir- X X X X X X X X X X %X X
50 J 0004 Qa" Es Sig X X X X X X X X X x X
m. Southern Desert Basin .
51 K 0001 Al Mudawwara X X X X, X X X X X X xX.
52 K 0003 Muheish . X X X X X X X. X X ‘X x .x
53 K 0004 Wadi Dureiba X X X X X X %X X X xX x
Note' 0 : Record available - ¢ No rainfall % : Mo record . E : Estimated

Tr : Less than 0.1 mm
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Table 3.2 - Availability of Daily Rainfall Data (37/50)

Tr_‘ ; Less than 0.1 mm

Year 1981 / 1982
Id. Ho. Station Name
‘ i0 11 12 & 2 3 4 5 6 7 8 9
a. East Side of 'Dead Sea
1 CA 0002 Khanzira - 0 8 0 06 0 - - - -
2 CA 0005 Al Aina X X X X X X X X X XX
3 CA 0006 Huhai 60 - 0 0 0 - - - -
b. Wadi Mujib .
4 €D 0013 Mazar - 0 - 0 E E -0 - -
5 {0 0033 Jahel Sakhriyat ¥ X X X X X X X X X X X
c. Hadf Hasa -
6 CF 0003 Jurf Ed- Daraatsh X % X X X X X X X X X X
7 CF 0005 Hasa Police Station X X X X X X X X X X x X
8 CF 0007 Hasa Evapo. Station - 8 x 0 0 0 x X X x % x
9 .CF 0008 Hasa Gaging Station X X X X X X X X X X X x
d. Wadi Araba
10 DA 0001 Shaubak Schoot - 4 0 0 0 0 0 - - - - -
11 DA 0002 Shaubak Agr. Station - 0 - 0 6 0 0 - - -~ - -
12 DA 0003 Beir Ed-Dabbaghat -~ 0 86 0 0 0 - 0 - - - -
13 DA 0004 Ifjeij . - 0 0 0 0 ¢ 0 0 - -
14 DA 0005 Uneiza Railway Station X X X X X X X X X X X x
15 DA 0006 Al Husseiniya School X X X X X X X X X X x x
e. Wadi Feifa
16 DB 0001 Tafile ' -0 - 0 00 0 - - - - -
17 DB 0002 Abur (Prmce Hassan Nursery) - 0 - 0 0 0 0 8 - - - -
f. h‘adl Khunelzeer
18 DL 0001 Buseira . X x X x 0 00 0 - - - -
19 0C 0602 Rashadiya Police Station x 06 x 0 x x x 6 - - - -
g. h'adi.:Feedan
~ 20 DE 0001 Dama - 0 - 00 0 - 0 - - - -
h. Wadi Mousa
21 DG 0001 Wadi Mousa - - 0 0 ¢ 0 0 0 0 - - - -
22 DG 0002 Hay - - 0 E 0 O0C - 0 - - - -
i. Hadi Howar
23 DH 0001 Tajyiba Janoubiya e I N
24 DH 0002 Dilagha ' - - - 086 0 - - -« - - -
J. Hadi Yutum
25 ED 0002 Ras En-Nagb - - -0 0 0 - 0 - - - -
26 ED 0003 Ram Police Post X X X X X %X X X X X X X
27 ED 0004 Quweira Evap. Station = 0w = 0 0 x x x x X x X
28 ED 0006 Al Khaldy X X X X X X X X X X X X
29  ED 0010 Hadi. Yutum Gaging Station X X X X X X X X X X X X
30 ED 0012 Ram(Qa' Disi) Evap. Station X X X X %X X X X X X X x
31 ED 0015 Fassu'a Station X X %X X X X X X X X X X
Note 0 Record availabte - : Ho rainfall x 1 Novrecord E : Estimated



Table :3.2

Availability of Daily Rainfall Data (38/50)

Year 1981/ 1982
1d. Ho. Station Hame :

6 11 12 1 2.3 4 5 6 7 8.9
k. Jafr Basin
32 6 0001 Udruh School X X X X X X X X X X X X
33 6 0002 .Jafr Police Station X X X %X X X X X XXX
34 G 0003 Ma'an School - - 0 0 0 0 0 O .- - -
35 6 0004 Basta - - - 00 0 - - & - . -
36 & 0005 Sadaga - 0 0 0 0 & - 0 - - - .
37 G 0006 Qurein - 0 0 0 0606 - - - - - =
38 G 0007 Ma'an Railway Station - 9 0 0 0 0 - - - - - -
39 & 0008 Jafr Evaporation Station X X X X X X %X X X X X X
40 G 0009 Udruh Evaporation Station -0 - 0906 00 0 - - = -
41 .G 0010 Jurdhan Gaging Station X X . X X X X X X X X x X
42 G 0011 Jabel Quzemeh X X X X K X . KX XK X X X X
43 G 0012 Qabr Es-Sawwa X X X X X X X X X %X ‘%X X
44 G 0013 Aby Tarafa X X X X X X.X X X X X %
45 G 0014 Inab X X X X X X X X X X X X
46 G 0015 Kabid X X X x X X X X_ X X X X
47 G 0015 Jabe} Batra X X X X X X X % X X x x
1. Eastern Desert Basin - .
48 J 0001 Bayir Evaporation Statien X X X X X X X X X X-X X
49 J 0003 Hadi Payir X X X X XX X X X X-x X
50 J 0094 ga* Es Sig - X X X X X X X X X . X X X
m. Southern Desert Basin . _
51 K 0001 Al Hudawwara X, X X X %X X X X X XK x £
52 K 0003 Muheish . X X X X X XX X X K X X
53 K 0004 Wadi Dureiba X X %X X X X X X X X %X X

Hote 0 : flecord available - & Ho rainfall £ 1 Estimated

Tr 3 Less than 0.1 mm

3-66

% : No record
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