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1 0 IntroductIOn

MinIStry of Water and ImgatlOn
Water Quality Improvement and ConservatIon Project

Hydrometeorological Momtonng Plan

TIns document presents the detaIls for the hydrometeorologIcal morutonng program It

dtscusses the objectIves of the momtonng program, an assessment of the eXIstmg program,

rehabIlItatIon and upgrade of the hydrometeorologIcai momtonng network, types of data to

be collected by the program, the uses of the data, and the frequency of momtonng

The Mlillstry of Water and ImgatIOn (Mnnstry) IS responsIble at the natIOnal level for

adnnmstenng water polIcy and managmg water resources m Jordan A major component of

the Water Quahty Improvement and ConservatIOn (WQIC) Project IS to asSIst the MImstry m

establIshmg a natlonal water momtonng program for collectmg surface and ground water

resources and qualIty data and mformatlon The momtormg program also mcludes the

momtonng of sprmgs and hydrometeorologIcal vanables (ramfall and evaporatIOn) Thts

comprehensIve and mtegrated momtonng program IS essentIal to the Improvement of the

KIngdom's natlonal water resources assessment, management, conservatIOn, and planmng It

also WIll help IdentIfy additlonal sources of water (recharge, water harvestmg) and Improve

water qualIty
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21 Overview

2 0 MODitonng Program ObjectIves

Mlmstry of Water and ImgatlOn
Water Quahty Improvement and Conservation Project

Hydrometeorologlcal Momtonng Plan

ThIs document focuses on the hydrometeorologIcal (precIpItatIon and clImate) morntormg

program The ground water, surface water, and spnngs morntonng programs have been

developed and are presented m earher morutormg plan reports
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Bemg m an and regIOn, Jordan's freshwater resources are hmited, dependent on hIghly

vanable ramfall, and subject to substantIal evaporatIOn losses In the past, settlement patterns

and agncultural actIvItIes were adapted to the natural vanabIhty of the preCIpItatIOn Durmg

the last half-century, populatIOn growth and rapId urbanIzatIOn has led to a consIderable

mcrease m water demand ThIs has resulted m the declme of ground water levels and the

drymg-up of several sprmgs m addItIOn to the detenoratIon of water qualIty m several

aqUIfers and sprmgs

Jordan, as well as any other country of the globe, also may be affected by potentIal global

clImate changes due to the greenhouse effect POSSIble clImate changes would affect the

seventy and frequency of floods and droughts More severe floods could be a potentIal threat

to human hfe and to the econOmIC sector More prolonged droughts are lIkely to most

adversely affect water shortage areas A prelImmary analysIs of precIpItatIOn records for the

Amman AIrpOrt statIOn (FIgure 1) mdicates that Amman has expenenced drought penods

reachmg up to seven (7) consecutIve years of below average precIpItatIOn (1958-1963)

Under the current water SItuatIOn m Jordan, a drought penod of thIs magmtude would create a

senous water problem The Amman AIrport statIOn data also mdIcate that the five (5) year

movmg average annual ramfall follows a quasI-cychc behaVIOr, whIch IS dIctated mamly by

the 52, 26, 14,and 8 year cycles (FIgures 1 and 2) Further analysIs of preCIpItatIon data for

other parts of the country are recommended However, the prelImInary analysIs suggests that

annual preCIpItatIon data can play a sIgrnficant role m the predIctIOn of wet and dry

sequences whIch are an Important tool for water resources management planrnng

The planrnng, development, management, and protectIOn of natIOnal water resources and

water qualIty reqUIre an mtegrated, natIOnal water resources morntonng network (espeCIally

precIpItatIon, clImate, surface water, ground water, spnng dIscharge, and water qualIty) ThIs

IS Important m order to Improve the present knowledge about the natIOnal clImate and to fully

understand how water quantIty and quahty vary dunng a year and over a penod ofyears
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2 2 Program ObjectIves

MinIstry of Water and ImgatlOn
Water QUalIty Improvement and ConservatIon Project

Hydrometeorologlcal MOnItonng Plan

ObJectIves

The pnncipal goal for the momtonng program IS to obtam rehable preCIpItatIOn and chmate

data m order to

Data ReqUIrements

The basIC data and mformatIOn reqUIred to aclueve the above objectIves mamly are alr

temperature, relatIve humIdIty, wmd dIrectIOn and speed, solar radIatIOn, barometnc pressure,

soIl temperature and soIl mOIsture, evaporatIOn, and preCIpItatIOn These data may be

reqUIred on an hourly, dally, weekly, montWy, seasonal, or annual basIS dependmg on theIr

use PreCIpItatIOn data also are reqUIred for shorter tIme penods (5 mIn, 15 mIn, and 30 mm)

and m the form of mtensity (mm/hr) for deSIgn of dams, bndges, roads, culverts, and other

hydraullc structures

3114-98-1c-041
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1) Improve the present knowledge about the clImate m dIfferent parts of the country

2) ProvIde precIpItatIOn and cltmate data for current and future water planmng and

development and management projects

3) Evaluate the runoff response to precIpItatIOn and estabhsh precIpItatIOn-runoff

relatIOnshIps or models m order to obtam better estImatIOns of surface water resources

and rellable estImatIons of flood magmtudes, whIch are very useful for flood warmng

and operation ofdams

4) DesIgn storage and recharge dams, roads and bndges, urban storm dralnage, and other

flood protectIOn and SOlI conservatIOn structures

5) Develop a better understandmg of the relatIOnshIps between preCIpItatIOn and ground

water recharge

6) Evaluate the response of spnng dIscharges to preCIpItatIOn In order to predIct the

behaVIOr of spnng flows, espeCially dunng drought penods

7) DIstmgwsh between natural vanabIhty of ground water levels and spnng flows, due

to preCIpItation, and therr declme due to over-explOItation

8) Obtam more rehable estImates of the water balance for each surface water basm

9) PrOVIde realIStiC estImates of water demands for VarIOUS crops m order to achIeve

hIgher lITlgatIOn effiCIenCIes

10) ProVIde data for the national preCIpItatIOn enhancement (cloud seedmg) project and

other projects related to non-conventIOnal water resources (waste water reuse,

preCIpItatIon harvestIng, etc)

11) Study the behaVIOr of preCIpItatIon and chmatlc patterns and theIr role m water

resources planmng and management, espeCIally dunng drought penods
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Ministry of Water and Imgatlon
Water QualIty Improvement and Conservation Project

HydrometeorologIcal Momtonng Plan

Data qualIty IS the degree of certamty of data WIth respect to preCISIOn, accuracy,

reprodUCIbIlIty, comparabIlIty, and completeness Several levels of qualItative and

quantItatIve speCIfiCIty have been defined for data qualIty and presented 10 WMO data

manuals

The data obtamed by the hydrometeorologlcal momtonng program Will be analyzed and

evaluated usmg a vanety of standard techmques and tools These practIces generally are

applIcable and consIstent world-Wide and frequently ha"e been formalIZed by the World

MeteorologIcal OrgamzatlOn (WMO)

RepresentatIveness

Data measured or samples collected durmg performance of the tasks for tills program must be

representatIve of the preCIpItatIon or clImate of the area under mvestlgatIOn and must be

obtamed usmg accepted and valId techrnques Any vanatIons m measurement techmques,

reqUITed field condItIOns, or envIronmental condItIOns should be noted m the field log book

Any observable parameter vanatIons, matnx dIfferences, and enVIronmental condItions

lIkeWise Will be noted 10 the field log book
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Data QualIty

Data QUalIty ObjectIves (DQOs) are qualItative and quantItatIve statements speCIfied to

ensure that data of known relIabIlIty are obtamed from a morutonng program In addItion,

the IdentificatIOn of momtonng requrrements mvolves specIfy10g the data measurement

technIques/methods, morutonng statIOn deSIgn, number of StatIOns (network denSIty)

accordmg to topography and clImate, data measurement frequency, types of data to be

measured, and the level of qUalIty control reqUIred As data needs are establIshed or refined,

logIstical plannmg can be conducted to ensure that data are acqUIred expedItIously and cost

effectIvely Data qualIty ObjectIves constantly must be re-evaluated and refmed as new

InformatIon IS obtamed

DecIsIOn Rules

There are mamly three types of decIsIon rules wluch are dependent on preCIpItatIOn and

evaporatIOn data The first type relates to the operatIOn ofdams where speCIfic deCISIon rules

must be establIshed (for each dam) accordmg to the magmtude of surface flows generated by

each precIpItatIon storm The second type IS related to the operatIOn of rrngatIon systems

wmch depend on SOlI mOIsture, precIpItatIOn, and evapotranSpITatlOn The tillrd type of

declSlon rule IS related to the management of water allocatIOn pnontIes for water use sectors,

espeCIally under water shortage or drought condItions
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MinIStry ofWater and Imgatlon
Water QUality Improvement and Conservation Project

Hydrometeorologlcal Momtonng Plan

Comparability

ConSIstency ill the acqUISItIon, measurement, or analySIS of data IS necessary for the

companson ofresults to be meamngful

PreCISIon and accuracy of data may be enhanced by USIng calIbrated InstrumentatIOn

(especIally m the case of tippIng bucket preCIpItatIOn gauges), proper measurement

techruques for gIven clImatIC condItIOns, and by repeatmg measurements

PreCISIOn and Accuracy

PreCISIOn refers to the reproducIbIlIty of a measurement method when It IS repeated ill a

homogeneous enVIronment regardless of whether or not the observed values are

representatIve of the true values PreClSlon can be expressed by standard deViatIOn

Accuracy refers to the agreement between the value of a parameter measured by a method

and the actual value of the parameter

3114-98-1 c-041
Apnl1998

5

Completeness

The completeness of the precIpItatIOn or hydrochmatic data-set for a partIcular type of

morutonng statIon WIll be assessed by companson of the amount of data requIred WIth the

amount of data obtamed Loss of data due to eqUIpment or statIOn malfunctIOn should be

documented QualIty control data, as appropnate, WIll be recorded and If data are rejected on

the baSIS of qualIty control results, the reason for data rejectIon and correctIve actIOn taken

should be documented ill the analytIcal report
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3 0 Overview of Chmatlc Conditions In Jordan

MinIStry of Water and ImgatlOn
Water Qualtty Improvement and ConservatIon Project

Hydrometeorologlcal Momtonng Plan

Jordan has a predonunantly MedIterranean clunate (Hydrometeorology Department, 1988)

The clImate IS charactenzed by a cool, wet wmter and a hot, dry summer PreCIpItatIOn

mamly falls dunng the WInter season The topography and the proxlmIty of the desert have a

SIgnIficant affect on the regIonal clImate whIch IS dIVIded Into four mam zones namely Al

Ohor, the hIlly or mountaIn regIon, Al BadIa, and the OulfofAqaba

BadIa RegIOn

The BadIa or desert regIOn IS located III the eastern part of Jordan The BadIa IS charactenzed

by cold WInters and hot, dry summers The average mean daIly temperature dunng the wmter

IS approXImately 12°C and 26°C III the summer The relatIve hUIllldity IS 60% durmg the

WInter and 30% dunng the summer, and the mean annual ramfall IS below 100 mm WIth a

sIgmficant area below 50 mm

3114-98-1 c-041
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AI Ghor

Al Ohor extends along a north-south axIS for approXImately 400 kIlometers, almost parallel to

the eastern coast of the MedIterranean Sea, and ItS WIdth (east-west) vanes gradually from 15

kIlometers III the north to 30 kIlometers m the south AI Ghor IS composed of three mam

areas the River Jordan Valley, the Dead Sea (the lowest area on earth), and WadI Araba. Its

elevatIon ranges from -190 meters below mean sea level m the north to around --400 meters

below mean seas level III the south The average daIly mean temperature vanes berneen

15°C m the wmter and around 30°C m the summer The average relatIve humIdIty IS

apprOXImately 65% m the WInter and 45% ill the summer The average annual ramfall IS

approxunately 300 nullImeters (mm) m the north decreasmg southward to 75 mm m Ghor Al

Safi and to less than 50 mm ill WadI Araba

HIlly RegIOn

The hIlly regIOn lIes along a north-south axIS adjacent to AI Ghor and extends eastward to the

BadIa or the desert regIOn The mountam peaks reach 1150 meters (above mean sea level) at

Ras Manelf near AJlun, 1365 meters at Shoubak north of Petra, and exceed 1500 meters at EI

Quram Around 80% of Jordan's populatIon lIve ill the hIlly regIOn, wrnch IS charactenzed

by cold wmters WIth occasIOnal snow falls (l to 3 tImes a year) and moderate summers The

average daIly mean temperature III Amman IS around 8°C III January and reaches 25°C m

August The average relatIve humIdIty IS 70% dunng the WInter and 35% m the summer

The mean annual preCIpItatIOn exceeds 500 mm In the northern mountams and decreases to

less than 200 mm m the south
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MInistry ofWater and ImgatlOn
Water Qualtty Improvement and Conservation Project

Hydrometeorologlcal Momtonng Plan

GulfofAqaba

The Gulf of Aqaba IS charactenzed by warm wmters and hot, dry summers The average

mean dally temperature IS close to 19°C m the wmter and 31°C dunng the summer The

average relatIve hwm<:hty IS 55% m the wmter and 35% m the summer The mean annual

ratnfalllS apprmamately 30 mm

I
I
I
I
I
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I
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4 0 Momtonng Network EvaluatIOn and RehablbtatIon

4 1 Status of EXIstIng Mondormg System

Mmlstry of Water and ImgatlOn
Water QualIty Improvement and ConservatIon PrOject

Hydrometeorologlcal \fomtonng Plan

PreCIpItatIOn measurements started m 1923 m Amman A lmuted number of statIons were

added m the 1930s Most of the eXIstmg preCIpItatIOn morutonng network was estabhshed m

the 1960s (Table 1) On the other hand, chmatlc data collectIOn was lmtlated m the late

1950s WIth an expanSIOn of the network m the 1960s and m the 1980s

31 I-J 98 Ie 041
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The Water Authonty of Jordan (WAJ) m the Mimstry of Water and ImgatIOn and the

Meteorology Department (MD) m the MllliStry of Transport are the two government agenCIes

whIch have been responsIble for collectmg preCIpItation and clImatIc data The MD has a

network of 36 meteorologIcal statIOns dIVIded mto five (5) types (a) SIX (6)

agrometeoroiogical stations, (b) five (5) pnncipal clImatologIcal statIOns, (c) 11 synoptic

statIOns, (d) one (l) marme statIOn m Aqaba, and (e) 13 aUXIlIary stations (Table 5) Each of

the 36 meteorologIcal SItes has eIther recordmg or non-recordmg (manual) preCIpItatIon

gauges The Meteorology Department also has 60 preCIpItatIOn momtonng SItes run by

volunteers Data from these 60 statIOns are not publIshed, they are only for mternal use

Bemg responSIble for provIdmg data for water resource assessment, plar1lling, development,

and management, the WAJ has a large preCIpItation network and a sIgmficant clImatIC or

evaporatIOn morntonng network The WAJ database mdlCates a total of 276 preCIpItatIOn

statIons (Table 1 and FIgure 3), only 175 are operatIOnal Table 3 and FIgure 4 mdlcate that

21 out the 34 evaporatIOn SItes are operatIOnal The clImatic statIOns WIll be referred to m

thIs report by therr WAJ denommatIOn " evaporatIOn statIOns"

The eXIstIDg preCIpItatIOn and evaporatIOn momtonng network IS mainly composed of old

eqUIpment, whIch IS no longer manufactured As a result, a number precIpItatIOn and

clImatIC statIOns have been discontmued because of lack of spare parts Recent and future

water related projects such as storage/recharge dams, water supply, ImgatIOn, flood

protectIOn, basms' water balance, spnngs and ground water quahty remedIatIOn. and drought

management dIctate an urgent need to rehabIlItate and upgrade the preCIpItatIon and

evaporatIon momtonng network
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42 EvaluatIOn and RehabIlitatIon of PrecipitatIon Momtonng Network

MInIstry of Water and Imgatlon
Water Qualtty Improvement and ConservatIon Project

Hydrometeorologlcal Momtonng Plan

DaIly data are used for water projects such as raInfall-recharge studIes, ImgatIOn

reqmrements, rronfall-runoff for water resources assessment, basm water balance, drought

assessment, and other clImate and envIronmental studIes The data from manual gauges also

prOVIde first-hand InformatIon, often requested by hIgh level deCISIon-makers, to assess

current preCIpitatIon events

TotalIzer Gauge

ThIs gauge IS SImIlar to the ordmary daIly manual or standard gauge, but has a much greater

capaCIty to hold seasonal or annual ram ThIs gauge IS used 10 the remote un10habited areas

of the JordanIan desert TotalIzer gauges generally proVIde data, With suffiCIent level of

accuracy, for annual or mean annual ramfaliisohyets

3114-98-lc-041
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DaIly Manual Gauge

ThIs gauge consIsts of a cIrcular collector above a funnel leadmg to a receIver RaInfall IS

measured 10 nullImeters (rom) by pounng the amount of water contamed m the receIver mto

a measunng cylmder calIbrated to the collector dIameter DaIly raInfall IS measured

generally at 800 am, but the amounts are ascnbed to the preVIOUS day The observer

regIsters the daIly amount mcludmg zero If no ram occurred and reports any useful remark

such as 1OdIcatIOn ofcumulatIve amounts and mIssmg observatIOns

Type ofPrecipitatIon Gauges mUse

Three types of preCIpItatIon gauges are used 10 the WAJ network These are the Dally

Manual (M) or standard, TotalIzer (T), and Recordmg (R) or AutomatIc (A) gauges A

descnption of each of these gauge types and data collectIOn frequencIes are presented as

follows

Recordmg or AutomatIc Gauge

There are three types of record1Og gauges tIppmg bucket, weIghIng, and float The tIpp10g

bucket gauge IS the one used 10 Jordan, and It IS the most common worldWide It conSIsts ofa

collector that funnels raInfall alternately mto one of two equal SIzed compartments 10 a

tIppmg bucket When one compartment fills, the bucket tIps and emptIes mto a collector

SImultaneously, the second compartment IS moved 1Oto place beneath the funnel to receIve

the 1Ocommg raInfall Each compartment holds a preCIse quantity of water, eqmvalent to 0 1

mm, 0 2 rom, or 0 5 rom of raInfall Each tIp generates an electncal Impulse whIch IS

tranSmItted to a chart recorder or dIgItal recorder The tIppmg bucket gauges reqmre

occasIOnal calIbratIOn, at least once a year, to mamtam the accuracy of the data
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Ministry of Water and lITIgation
Water Quahty Improvement and Conservanon Project

HydrometeorologlcaI Momtonng Plan

Tables 1 and 2 show that five (5) statIOns reqUIre rehabIlItatIOn and one IS suggested for

upgradmg The rehabIlItatIOn, upgradmg, reactIvatIOn, and mstallatIOn of new statIOns

reqUIre one (1) SlAP clock, 5 new automatIC gauges, and 11 new manual gauges (Table 7)

Recordmg gauges provIde data about the mtensIty and the temporal dIstnbutIOn, at VarIOUS

tune mcrements (5 mm or shorter, 10 mm, 15 mm, 30 mm, 1 hour, etc) These data are

mamly essentIal for flood warnmg and flood protectIon, storage or recharge dam desIgn and

operatIon, and deSIgn ofroads, bndges, and storm dramage systems

The proposed momtonng network shown m Table 2 and FIgure 5 mcludes, In addItIon to the

OffiCIal 36 preCIpItatIon statIOns of the Department of Meteorology statIOns, 189 WAJ

statIons dIVIded mto 74 manual daIly, 82 automatIC (chart or dIgItal recorders), and 33

totalIzers (Table 6) The regIOnal assessment and analySIS of the preCIpItatIon momtonng

needs are reported hereafter
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1) The current network denSIty IS generally adequate The network IS proposed to be

Improved by reactIvatmg 17 of the non-operatIOnal StatIOns, addmg 14 new SItes to fill m

data gaps, and dIscontmumg 17 operatmg statIOns Judged to be m the proX1ll11ty of eIther

a meteorologIcal statIon or an operatIng WAJ statIOn located at SImIlar altItude

2) The eXIstmg eqUIpment IS m urgent need of rehabIlItatIOn and upgradmg SIXty-nme (69)

statIOns reqUIre rehabIlItatIOn (19 of them need new SlAP clocks) and 13 statIons are

planned for upgradmg More detaIls are presented m Tables 6 and 7

EvaluatIon and RehabilItatIon

The evaluatIon and rehabIlItatIOn of the preCIpItatIon network took mto account the ObjectIves

defined m SectIon 2, the regIOnal clImatIc charactenstIcs m Jordan (SectIon 3 of thIs report),

and the World MeteorologIcal Orgarnzatlon (WMO) gUIdelmes about preCIpItatIOn denSIty

networks for VarIOUS areas The analySIS of the current status of the preCIpItatIon network,

Illustrated m Table 1 and FIgure 3, reveals the followmg

Jordan Valley and RIft SIde WadI Basms

There are 24 operatIonal and 17 non-operatIOnal WAJ preCIpItatIOn statIOns m thIs area

(Tables 1 and 6) Most of the statIOns m the Jordan Valley are non-functIOnal ThIs area

reqUIres precIpItatIon data for better evaluatIOn of crop water reqUIrements and better

ImgatIOn effiCIenCIes Seven (7) non-operatIOnal statIOns are proposed for reactIvatIOn, one

(1) new SIte IS planned m the southern part of the Jordan Valley (Dead Sea North) and

another preCIpItatIon gauge Will be added as part of the proposed Karama Dam evaporation

statIon Two (2) operatIOnal statIons are recommended for dIscontmuatIOn because of theIr

proXImlty to other statIons (see Table 1 and FIgure 3 for detaIls)
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MInistry of Water and ImgatlOn
Water Quahty Improvement and ConservatIOn Project

HydrometeorologlcaI MOnltonng Plan

The planned preCIpItatIOn morutonng network for the Zarqa RIver Basm IS composed of 26

WAJ statIOns (16 manual daIly, I totalIzer, and 9 automatic) and SIX (6) Meteorology

Department statIOns ThIs corresponds to a network densIty of approXimately 130 km2/gauge

(Table 6)

Tables 1 and 2 mdlcate that five (5) StatIOns need rehabIlItatIOn and two (2) statIOns are

planned for upgradmg The rehabIhtatlOn, upgrad1Og, reactIvatIOn, and 1Ostallation of new

statIOns reqUITe two (2) SlAP clocks, five (5) new automatIc gauges, and four (4) new manual

gauges (Table 7)

The planned preCIpItatIon momtonng network for the Jordaman part of the Yarmouk RIver

Basm (Table 6 and FIgure 5) has 21 WAJ statIOns (10 manual dally and 11 automatIc) and

two (2) Meteorology Department statIons ThIs IS eqUIvalent to a network denSIty of

approXImately 60 km2 /gauge

3114-98-1 c-041
Apnl 1998

II

Yarmouk RIver Basm

The Jordaman part of the Yarmouk RIver Basm has 21 operatIonal and lOnon-operatIOnal

WAJ precIpItatIOn statIons (Tables 1 and 6) Three (3) new sItes are planned to cover the

data gaps 10 the eastern part of the Basm and 10 the Ingher elevatIOns between Ibb10 and Irbid

(Table 2 and FIgure 5) Three operatIOnal statIOns are recommended for discont1OuatIOn

because oftherr proxmnty to other statIons (see Table 2 and FIgure 3 for details)

The planned preCIpItatIon momtonng network for the Jordan Valley and Rl:ft SIde WadI

Basms (Table 6 and FIgure 5) IS composed of 29 WAJ statIOns (16 manual dally and 13

automatIc) and 7 Meteorology Department statIOns ThIs corresponds to a network densIty of

apprmamately 75 km2 /gauge Note that 10 some cases a WAJ StatIOn, generally manual, IS

retamed 10 the vicimty of a meteorology statIOn to provIde first hand mformatlon dunng

storm events In these cases the meteorology statIOn IS not counted 10 the estlmatlOn of the

network densIty

Zarqa RIver Basm

TIns basm 10cludes 33 operatIonal and 24 non-operatIOnal WAJ preCIpItatIOn statIOns (Tables

1 and 6) ThIs basm IS Judged to be heavlly gauged, espeCIally m the Greater Amman area

Seven (7) operatIonal statlons are recommended for discont1OuatlOn because of theIr

proXlIDlty to other statlons (see Table 2 and FIgure 3 for detalls) On the other hand, 10

statIOns need rehabIlItatIon and three (3) are planned for upgradmg The rehabIlItatIOn,

upgradmg, reactivatIOn, and Installatlon of new statIOns reqUIre one (l) SlAP clock, three (3)

new automatic gauges, and I 1 new manual gauges (Table 7)
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MinIstry of Water and ImgatlOn
Water Quality Improvement and Conservation Project

Hydrometeorologlca1 Momtormg Plan

The planned preCIpItatIon morutonng network for the WadI MU]Ib and Hasa Basms (Table 2

and FIgure 5) mclude 30 WAJ statIOns (12 manual dally, 15 automatIc, and 3 totalIzers) and

rune (9) Meteorology Department statIOns Tlus corresponds to a network denSIty of

approXImately 280 km2 /gauge (Table 6)

The planned preCIpItatIon momtormg network for Dead Sea Basm (Table 2 and FIgure 5)

mcludes 12 WAJ statIons (2 manual daIly and 10 automatIc) and one (1) Meteorology

Department statIon ThIs IS eqUIvalent to a network denSIty ofapproxunately 125 km2 /gauge

(Table 6)

Dead Sea BaSIn

ThIs basInS has rnne (9) operational and mne (9) non-operational WAJ preCIpItatIOn stations

(Tables 1 and 6) Two (2) non-functIOnal StatIOns are recommended for reactlvatlOn and one

(1) gauge IS planned as part of the new proposed Dead Sea EvaporatIon StatIon (Table 2 and

FIgure 5) EIght (8) statIons need rehabt.lItatlOn and four (4) are planned for upgradmg The

rehabIlItatIOn, upgradIng and reactIvatlon reqUITe three (3) SlAP clocks, four (4) new

automatIC gauges, and eIght (8) new manual gauges (Table 7)
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WadI Munb and Hasa Basms

Both WadI MUJlb and Hasa Basms have 25 operatIOnal and 13 non-operatIonal WAJ

precIpItatIOn statIons (Tables 1 and 6) Two (2) of the non-functIOnal statIons are

recommended for reactIvatIon and one (1) operatIonal statIon (Qatrana EvaporatIOn StatIon),

m MUJlb Basm, WIll be dIscontmued because of ItS proXImIty to the Qatraneh Department of

Meteorology statIOn Four (4) new SItes are planned to cover data gaps In the southern part of

the WadI MU]Ib Basm and m the eastern part of the Hasa Basm m the western hIgh altItude

areas (Table2 and FIgure 5) FIfteen (15) stations need rehabIlItatIOn and two (2) are planned

for upgradmg The rehablhtatIOn, upgradmg, reactIVatIOn, and mstallatIOn of new statIOns

reqUIre seven (7) SlAP clocks, four (4) new automatIC gauges, and 25 new manual gauges

(Table 7)
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WadI Araba Basms

Both WadI Araba North and South Basms have 28 operatIOnal and 14 non-operatIOnal WAJ

preCIpItatIOn statIOns (Tables 1 and 6) Four (4) of the non-functIOnal statIOns are proposed

for reaCTIvatIon and one (1) operatIOnal statIOn (Aqaba EvaporatIOn StatIOn), ill Araba South,

WIll be dlscontmued because of ItS prOXImIty to the Aqaba Department of Meteorology

statIon and Aqaba WAJ preCIpItatIOn statIOn (EDOOO1) Three (3) new SItes are planned to

cover data gaps m the 800 meter altItude and the low land areas (Table 2 and FIgure 5)

SIxteen (16) statIOns, mamly m WadI Araba North, need rehabIlItatIOn and one (1) IS planned

for upgradmg The rehabIlItatIOn, upgrade, reactIvatIOn, and mstallatIOn of new statIOns
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reqwre four (4) SlAP clocks, four (4) new automatIc gauges, and 17 new manual gauges

(Table 7)

MInistry of Water and ImgatlOn
Water Quahty Improvement and ConservatIon Project

Hydrometeorologlcal Momtonng Plan

The planned preCIpItatIOn momtonng network for the Jafer Basm (Table 2 and FIgure 5)

mcludes 12 WAJ statIOns (5 manual daily, 1 automatIC, and 6 totalIzers) and four (4)

Meteorology Department statIons ThIs IS eqUIvalent to a network denSIty of approXImately

1000 km2 /gauge (Table 6)

The planned preCIpitatIon morntonng network for the Azraq Basm (Table 2 and Figure 5) has

15 WAJ statIOns (2 manual daily, 7 automatiC, and 6 totalIzers) and three (3) Meteorology

Department statIons TIns corresponds to a network denSIty of approXimately 870 km2

/gauge (Table 6)
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JaferBasm

Jafer Basm has 12 operational and five (5) non-operatIOnal WAJ precipitatIon statIOns

(Tables 1 and 6) One (1) of the non-functional statIOns (Jordhan) IS recommended for

reactIvatIOn, and the Ma'an RaIlway statIOn IS suggested for discontmuatlOn because of Its

proXInllty to the Ma'an statIOn (GO003) Four (4) statIons need rehabIlItatIOn The

rehabIlItatIOn and reactIvatIon reqUITe five (5) new manual gauges (Table 7)

Azraq Basm

TIns basm mcludes 14 operatIOnal and SIX (6) non-operatIOnal WAJ preCipItatIon statIOns

(Tables I and 6) One (1) of the non-functIOnal statIOns (Qasr Tuba) IS proposed for

reactIvatIOn to cover a data gap m the southern part of the basm SIX (6) statIOns need

rehabilItatIOn The rehabilItation and reactIvatIOn of new statIOns reqUIre one (1 ) new

automatIC gauges, one (1) SlAP clock, and SIX (6) new manual gauges (Table 7)

The planned preCipitatIOn momtonng network for the Wadi Araba North and South Basms

(Table 2 and Figure 5) mclude 34 WAJ statIOns (11 manual daily, 14 automatic, and 9

totalizers) and three (3) Meteorology Department stations ThIs IS eqUIvalent to a network

density ofapprmamately 200 km2 /gauge (Table 6)

Desert Areas

These areas have nme (9) operatIOnal and three (3) non-operatIOnal WAJ preCIpItatIOn

statIOns (Tables 1 and 6) One (1) new gauge IS planned for mstallation as part of the

proposed DISI evaporatIOn statIOn All the nme (9) operatIOnal statIOns, mamly totalIzers, do

not reqwre rehabIlItatIon The planned preCIpitatIOn momtonng network for the Desert Areas

(Table 2 and FIgure 5) mcludes 10 WAJ statIOns (2 automatic, and 8 totalIZers) and one (1)

Meteorology Department statIon ThIs corresponds to a network denSIty of approXimately

40000 km2 /gauge (Table 6)
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43 EvaluatIon and RehabilitatIon of EvaporatIon Momtonng Network

MInistry of Water and ImgatIon
Water QUality Improvement and ConservatIon PrOject

Hydrometeorologlcal Momtonng Plan

The MllliStry of Water and ImgatIOn StatIOns (operated by WAJ) are reqUIred to proVIde

parameters for the estImatIon of evaporatIOn and evapotranspIratIOn ThIs can be

accomplIshed WIth a statIon whIch measures aIr temperature, relatIve hUmIdIty, wmd speed

and dIrectIOn, solar radIatIon, barometnc pressure, evaporatIOn, preCIpItatIOn, soIl

temperature and SOlI mOIsture

Based on clImatIc data reqUIrements, the status of WAJ's current clImatIC network, and the

data proVIded by the 25 Met StatIOns, It IS proposed (as presented m Table 3) to reactIvate

the Mushaqqar (CC0004) and KhrrbIt Es Samra (AL0066) statIOns, and to upgrade KIng

Tala! Dam (AL0053), Hasa (CF007), Feedan (DA007), and Rahma (EA002) to automatIC

StatIOns It also IS proposed to relocate the Hasa and Feedan statIOns to the locatIOn of the

future Tannour and Feedan dams, respectIvely FIve (5) of the current operatmg statIOns are
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Apnl1998

14

Among the Met statIOns, the agrometeorologIcal statIOns comply WIth all above reqUIrements,

the pnncIpal clImatologIcal and synoptIC statIons are margInally acceptable On the other

hand, the aUXIlIary statIons proVIde only preCIpItatIOn, arr temperature, relatIve hUmIdIty and

WInd speed data, whIch are msufficlent for evapotranSpIratIOn calculatIOns Thus, only 25

Met statIOns are conSIdered SUItable for conSIderatIOn In the evaluatIOn of the WAJ clImatIC

momtonng network

The WMO standard precIpItatIon densIty gUIdelInes are 100-250 km2/statIOn for mountaIn

areas of MedIterranean clImate, 600-900 km2/statIOn for flat regIons of MedIterranean

clImate, and 1500-10000 km2/statIOn for desert areas A companson of these standards to the

network densItIes m VarIOUS parts of Jordan mdIcate once agam that m all cases the eXIstmg

and the planned network densItIes, whIch are approxImately sImIlar because only 14 new

stahons were added m thIs plan, generally are greater than the WMO standard Further

ratIOnalIzatIOn of the precIpItatIon network mIght be achIeved after more mampulatIOn and

analysIs of the preCIpItatIon data

The evaporatIOn morntonng network m Jordan IS composed of 69 SItes, 36 (Table 5) belong

to the Meteorology Department of the MIrnstry of Transport (referred herem as Met) and 33

to WAJ (Table 3) ApproXImately 56 statIOns (36 Met and 20 WAJ) are operatIOnal ThIs

represents a sIgrnficantly hIgh number, whIch Ideally should be about 40 as a maxImum The

regIonal dIstnbutIOn of the clImatIc network (also referred as the evaporatIon network)

mdIcates overlap of the Met and WAJ statIOns m some areas Pnor to the evaluatIOn of the

WAJ network, the dIfferent types of Met statIons were analyzed m comPanSon WIth the WAJ

clImatIc parameters momtonng requrrements

\ \moTIltor\m-plans\hydromet'bydromet doc

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



44 EqUIpment ReqUirements and SpecIficatIons

MInistry of Water and Imgatlon
Water Quahty Improvement and ConservatIOn Project

Hydrometeorologlcal Momtonng Plan

ThIs momtonng plan also recommends close cooperatIOn between the MInlstry of Water and

ImgatlOn and the Munstry of Transport m order to achIeve the objectIves of theIr respectIve

programs VIa a reasonable clImatIC nemork, preferably not exceedmg 40 statIons

The eqUIpment requIrements and specIficatIOns for the Hydrometeoroiogical Morutonng

Network In Jordan are presented In two parts preCipitatIOn network reqUIrement and clImatIC

network reqUIrements
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1 Rain gauge A rugged tIppIng bucket gauge WIth SWItch closure mechamsm, made

entIrely of corrOSIon reSIstant matenals IncludIng staInless steel, alummum or copper,

collectIng funnel WIth sharp edge smooth InSIde, and a mImmum of 6 Inch dIameter,

bucket capaCIty of a mirumum of 0 2 mm per tIp, handles hIgh mtensity ram WIth an

AutomatIC Gauges

A rugged and hIgh accuracy tIppIng bucket raIn gauge and recorder SUItable for unattended 3

month (mimmum) operatIOn In remote and areas WIth temperature varymg between -20°C to

60°C A gauge WIth a heated system for snow measurement events IS preferable for hIghland

areas Both gauge and recorder should reqUIre only mirumum mamtenance, and preferably

should be adaptable for future connectIOn to a telemetry system AddItIOnal speCIficatIOns for

both ram gauges and recorders are as follows

planned for dlscontmuatIon because of theIr proXimity to Meteorology Department statiOns

(Table 3) and four (4) other operatIng statIOns (namely, AD0037, CDOOlO, F0002, and

H0001) are proposed to be dlscontmued at a later stage (Table 3) Four (4) new evaporatIon

stahons are proposed for MUJlb Dam, Karama dam, the Dead Sea, and DISI The Dead Sea

statIon IS supposed to measure the evaporatIon of the Dead Sea free water On the other, the

DISI statIOn IS planned to provIde data for future development projects m the area

PreCIpitatIon Network

Table 7 mdlcates that the eqUIpment requrrements for the rehabIlItatIon and upgradmg of the

preCIpItatIOn momtonng network, Includmg spare parts, IS evaluated to 30 automatIC ram

gauges, 25 SlAP clocks, and 100 manual dally ram gauges DetaIled specIficatIOns for the

manual daily and automatIC ram gauges are gIven below

The planned WAJ evaporatIOn-momtonng network Includes 21 automatIc statIOns (11

eXlstmg, 4 to be upgraded, 2 to be reachvated, and 4 new) TIns WIll reqUIre that 10 new

clImate statIOns be procured After discontInuatIOn of statIOns AD0037, CDOO10, F0002, and

H0001, the WAJ evaporatlOn-momtonng network WIll be reduced to 17 automatIc statIOns
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Standard Ram Gauge

A rugged gauge to measure daIly total ramfall amounts WIth the follOWIng specrficatIOns

Ministry of Water and Imgatlon
Water Quality Improvement and ConservatIon Project

Hydrometeorologlcal Momtonng Plan

EqUIpment SpecIficatIons ofa Complete ClImate StatIon

A rugged and durable self-contamed statIon for measunng clImatIC parameters ill remote and

area WIth hIgh accuracy and mmImum marntenance, and preferably adaptable for future

connectIon to a telemetry system

Sensors

The clImate statlon would have the follOWIng sensors

1 AIr Temperature Sensor -20°C to 60°C, accuracy of about 0 5%

2 RelatIve HUffildtty Sensor 0 to 100%, accuracy ofabout 2% to 4%

3 Wmd Speed (anemometer) 0 to at least 100 knots (maxImum observed ill Jordan 74

knots m SafaWI), accuracy 1% to 2%

311498-1c-041
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1 CollectIng funnel WIth sharp edge and smooth mSlde, mIrnmum of 6 mch dIameter

2 Collectmg bucket or tank WIth a rrnmmum capacIty of the equnalent of 300 nun of ram

(or 2 tImes maxImum observed daIly ramfall m Jordan)

3 Measunng glass WIth graduatIon varymg from 0 to 10 mm or 0 to 20 nun marked WIth 0 1

nun dIVISIOns

4 Gauge entIrely of corrosIOn reSIstant matenals mcludmg staInless steel, alummum or

copper

5 RIgId bracket for fastenmg the gauge to a post

Chmate or Evaporation Network

The upgrade and rehabIlItatIon of WAJ's evaporatIOn network reqUITes 10 complete clImate

statIOns, as detaIled m sectIOn 4 3 The spare parts conSIst of 3 sets of sensors for a complete

clunate statIon All new meteorolOgIcal statIons support telemetnc data retneval penpherals

(radIO, telephone or satellIte) DetaIled specIficatIOns for a complete clImate statIOn are

presented hereafter

accuracy of 2% to 3%, unlimIted capacIty, lockable and weather proof housmgs to

protect the tIppmg buckets, the WIre JunctIons, and the recordmg urnt

2 Recordmg urnt Preferably dual Chart/dIgItal recordmg urnts WIth all accessones Both

recorders should handle a nummum of 3 month data Rechargeable long lastmg (6

months) battenes

3 Data reader urnt A portable field data reader IS preferable( downloadmg data to portable

computer IS a second optIon) for data transfer, programmmg, and calIbratIOn

4 Office data retrIeval and processmg Complete set of fnendly user software and

assOCIated hardware for office data retrIeval and processmg
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MInistry of Water and Imgabon
Water QualIty Improvement and ConservatIOn Project

Hydrometeorological MOOitonng Plan

Manufacturers

The manufacturers recommended by USGS and NatIOnal Office ofHydrology (NOAA)

1 Campbell SCIentIfic, Inc

815 W 1800N

Logan, Utah 84321-1784

Tel 435-750-9514

Fax 435-750-9540

EmaIl Karl@campbellscI com

4 Wmd DrrectIOn (vane) range of 360 0 for mechamcal and 355 0 for electncal

5 Solar RadIatIon (pyronometer) accuracy about 5%

6 BarometrIc Pressure 600 to 1100 mb

7 SoIl Temperature -20°C to 60 °c

8 SoIl MOisture (tensIOmeter, at 5 cm ,10 cm, 20 cm,50 cm, and 100 cm depths) mmunum

0% saturatIOn

9 EvaporatIOn Sensor WIth Class A evaporatIOn pan

10 PrecIpItatIOn See ram gauge specIficatIOns
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Accessories

1 Recordmg Urnt Datalogger that measures all the above sensors and stores data The

capacIty of the storage module should handle a mmunum of3 months data

2 Data Reader Urnt A portable field data reader IS preferable( downloadmg data to

portable computer IS a second optIOn) for data transfer, programmmg, and calIbratIOn

3 Office data retneval and processmg Complete set of fnendly user software and

assocIated hardware for office data retneval and processmg

4 Cables All cables and necessary analog channels requrred for a complete, user

mstallable, and operatIonal chmate statIOn WIth all above sensors

5 Power supply Rechargeable battenes VIa a solar panel

6 Enclosures Lockable and weather proof housmgs to protect the WIfe JunctIOn panels and

recordmg urnt

7 Tower Rugged tnpod tower WIth complete hardware to place sensors, enclosures, and

power supply (solar power panel)

8 LIghtmng ProtectIOn Complete hghtrung protectIOn eqUIpment for sIgnal hnes and

powerlmes
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2 Sutron

21300 RIdgetop CIrcle

SterlIng, VrrgIma 20166

Tel 703-406-2800
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43 Telemetry

Fax 703-406-2801

EmaIl sales@sutron com

Mmlstry ofWater and ImgatlOn
Water Qualtty Improvement and Conservation PrOject

Hydrometeoro]ogIcal Momtonng Plan

It IS recommended that the feasIbIlIty of startmg a pIlot telemetry project for the acqUISItIOn

of hydrometeoroiogical and surface water data Wlthm the next two to five years he

mvestIgated
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4 QuahmetrIcs (Weathertromcs)

1165 Nanonal Dnve

Sacramento, CalIforma 95834

Tel 916-928-1000

Fax 916-928-1165

3 Handar

5801 Lee HIghway

Arlmgton, Vrrgmm 22207

Tel 703-533-8753

Fax 703-533-3190

Telemetry IS becommg the most common tool for real-tIme acqUISItIon of

hydrometeoroiogical and other water related data Telemetry has several Important

applIcatIOns It can be used m Jordan to retrieve preCIpItatIOn and surface water data on a real

tune basIS for flood forecastmg and warrung, for real tIme operatIOn of storage and recharge

dams, and operatIon of the Jordan Valley ImgatlOn network management It also speeds up

data collectIOn and reduces the expense of long tnps to remote SItes to collect logged data In

addItIOn, telemetry can keep a check on the performance of the data collectIon statIOns and

gIve an early warnmg of fmlure At present, however, telemetry systems are expenSIve to

construct and operate
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5.0 Data Evaluation

MInIstry ofWater and ImgatlOn
Water Quahty Improvement and ConservatIon PrOject

Hydrometeorologlcal MOnItonng Plan

The analyzed data and related InformatIOn also WIll be evaluated WIth respect to the program

objectIves and deCISIOn statements outlmed In SectIOn 2 2 The deCISIon statements establIsh

the basIC water resources management objectIves for the program Data evaluatIOn

techmques and tools for purposes of evaluatIng the water resources data are not

recommended m thIs document Such tools or technIques are readIly avaIlable dependIng on

speCIfic needs and may become appropnate as the momtonng program and water resources

database develop and as water management reqUIrements change

Data, mcludmg quahty control data, recorded and collected by the momtonng team Will be

revIewed for reasonableness and general consIstency With water resources condItIOns m the
basIns and recent data trends Slgruficant dIscrepancIes WIll be dIscussed WIth the momtonng

team, as appropnate, to determme If unusual condItIons occurred dunng the measurement

event or If recordIng errors or reportmg errors may eXIst The data wIll be checked and then

WIll be entered Into a computenzed water resources database Data entered Into the

computenzed database WIll be checked agam for entry and keyIng errors consIstent WIth data

management and database management procedures establIshed for the overall momtonng

program OngInal field forms and computer entry forms WIll be mamtaIned In the project

files
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Table 1 Proposed Action for the Rehabilitation and Upgrade of WAJ Precipitation Monitoring Network

PRCP 10 IWAJ 10 ISITE NAME PGE PGN IALT (Mil STARTEDI CLOSED I STA TYPE IOPER STATUS ACTION I COMMENTS

I A 0001 <,HUNA (W ARAB) 208000 224000 197 1/10/50 30/10/68 M NW D,scontlnue
2 A 0002 JlSR 'lHEIKH HU:>:>UIN 204 300 211500 280 10/1/44 5/15/47 M NW Discontmuo
3 A 0003 DAMIYA 202500 168000 305 10/1/64 12/30/68 M NW Reactivate Manual
4 A 0006 KING HUSSEIN BR GAUGING ST 201500 143000 372 10/1/64 12/30/68 M NW Reactivate Manual
5 A 0007 R J WAHADINA GAUGING ST 202500 193700 311 10/1/64 12130/68 M NW Discontinue
6 Akarama KARAMADAM 202218 157803 A NEW New Evaporation Station, Karama Dam
7 ABOOOI AL TAIYIBA 217500 210500 365 11/1/34 M Rehablhtate Manual
8 ABOO02 DEIR ABI SAID (SCHOOL) 214500 211500 330 11/1133 M,R,A Discontinue Near ABOOIO EvaI' Station
9 ABOO03 ELQARN 204 500 195300 178 10/1/40 12/30/56 M NW Reactivate and Upgrade to Auto
10 ABOOO4 KH EL WAHADNEH 210 800 192 800 590 10/1/50 M Continue Manual
11 ABOO05 GHORKABID 203500 149000 300 10/1138 10130/39 M NW Reactivate Manual
12 ABOO08 KUFRAWAN 214800 203700 470 11/1/34 M Continue Manual
13 ABOOIO DEIR ABI SAID 215100 211700 330 A Continue Automalic Install Manual Evap Stat near Met 10 (Talbeh)
14 ADOOOI MUKlIEIBA 214000 234000 75 10/1/51 10/1/68 M NW Discontinue
IS ADOO02 HARTHA 229500 233300 450 10/1/51 M,R Continue R and Manual
16 ADOO03 KUFRSAUM 225200 232300 455 11/1/34 M Discontinue Near Samar Evap Stat
17 ADOOO4 SAMAR 224000 231500 425 10/1/60 M Discontinue Near :>amar Evap Stat
18 ADOO05 UMQEIS 214000 229000 360 12/1/34 M,R Rehablhtate Clock
19 ADOO06 ADASIYA SCHOOL 207200 230300 180 11/1/34 10130/68 M NW Discontinue
20 ADOO07 BAQURAAGR :>TATION 208000 226000 200 1/1/48 10/30/69 M NW Discontinue
21 ADOO08 KHARJA 233500 229500 455 11/1134 M Rehabilitate Manual
22 ADOO09 HAWWARA 235500 215500 560 11/1134 M Rehablhtate Manual
2l ADOOIO HU:>N 231000 210 ~OO 680 11/1/42 MR Upgrade to Auto
24 ADOOII FN NUllIYIMI 2~() (JOO 202800 785 10/1/55 MR Upgrnde to Auto
25 ADOOl2 RAMTHA BOY:> SCHOOL 244500 2J8800 520 11/1/33 M,R Upgrade to Auto
26 ADOOl3 KHANA:>lRA 248500 200300 860 10/1/50 M Continue Manual
27 ADOOl6 MAFRAQ POLICh POST 264000 195000 695 9/1/34 MR Continue R nnd Mnnual
28 ADOOl7 RlHAB 253000 192800 900 10/1/45 M,R Rehablhtnte Clock
29 ADOOl8 IBBiN 226800 196500 1105 11/1/37 M Rehabilitate Manual
30 ADOOl9 MAFRAQ AIR POR r 266600 192500 686 10/1/63 M Discontinue Near Met 23 (AI Matraq) and ADOOl6
31 AD0021 TURRA 243300 226600 450 1011/65 M Continue Mnnual
32 AD0022 HOSHA 250000 206600 600 10/1/65 M Contmue Manual
33 AD0023 JABER MUGHAYYIR 263000 213300 600 1/1/65 M Conlinue Manual
34 AD0024 ADASIYA GAUGING STAT 210100 231000 210 10/1/64 1967 M NW Discontinue
35 AD0025 WADI KHALID RAILWAY STAT 221000 238000 85 10/1/64 10/30/67 M NW Dlscontmue
36 AD0026 SAMU'IRBID 219000 213 000 380 10/1/65 10/30/73 M NW Dlscontmue
37 AD0027 SAMA ER RO:>AN EVAP :>TAT 228700 227900 550 10/1/68 12/30/85 M,R NW Discontinue EvaI' stat moved to :>arnar Evap Sta
38 AD0029 JABER EI> SIRHAN 262400 213 700 595 10/1168 1988 M NW Discontinue
39 AD0031 KHALID IBN AL WALEED DAM 214600 234400 100 1/1/67 10/30/68 M NW Discontinue
40 AD0032 BAQURA MET I>TATION 206300 224300 205 10/1/67 M Continue Manual Near Met I (Baqura Nursery)
41 AD0034 <,AMARCVAP '>lAlIoN 231900 212300 410 1/1/85 MRA Continue Auto and Manual Evap stat
42 AD0036 MAQARIN lJAUt,INlJ I> I A liON 230 000 23700U 12 10/1/64 M Continue Mnnunl
43 AD0037 UNIV or SCIENCE & TECH 242300 209800 A Continue Auto Evap stat
44 ADOl12 RAMTHA CIRL<, I>CHOOL 245000 219300 590 10/1/68 10/30173 M NW Discontinue
45 ADNEWI NEWl 262000 204 oou M NEW Install Manual
46 ADNEW2 NEW2 274000 203500 A NEW Install Automatic
47 ADNEW3 NEW3 229000 205000 A NEW Install Automatic High All1tude slallon ApproXimate Coord

~- I Imonllorlm planslhydrometlhydlabls xis Page 1 of 7



- - - - - - - - - - - - - - - - - - - -
Table 1 Proposed Action for the Rehabilitation and Upgrade of WAJ Precipitation Monitoring Network

PRCP 10 WAJ 10 ISITE NAME I PGE I PGN IALTIMllsTARTED CLOSED STA TYPE OPER STATUS ACTION I COMMENTS

48 AD04QO IZRAA 268 000 252000 575 10/1/57 SYRIAN
49 AD04QI NAWA 248000 255 000 563 11/1/58 SYRIAN
50 AD04Q2 RAFEED 235 000 265 000 750 11/1/58 SYRIAN
51 AD04Q3 SANMEIN 263000 273 000 750 10/1/57 SYRIAN
52 AD0404 KUNEITRA 227 000 280000 941 12/1/58 SYRIAN
53 AD04Q5 SHAHBA 302000 252 000 1250 11/1/57 SYRIAN
54 AD04Q6 FIQ 217 000 243000 349 1/1156 SYRIAN
55 AD04Q7 EL HI1'vfMA 213 000 233 000 167 1111/58 SYRIAN
56 AD04Q8 TELLSHIHAB 241000 234000 299 11/1/57 SYRIAN
57 AD04Q9 SUWEIDAA 297000 236000 1010 11/1/57 SYRIAN
58 AD0410 EINELARAB 303000 2~8 000 1510 11/1/61 SYRIAN
59 AD0411 RU,>fWIDAlI 323000 232000 1400 11/1/57 SYRIAN
60 AD0412 DARAA 253000 225000 500 11/1/57 SYRIAN
61 AD0413 MSE[FRAH 276000 L28000 685 11/1/58 i:>YR1AN
62 AD0414 BU,>RALi:>HAM 289000 215000 800 11/1/57 i:>YRIAN
63 ABOOOI IRBID i:>CHOOL 230000 218500 585 10/1133 M,R Continue R and Reablhtate Manual
64 ABOO02 IRBID AGR HATION 230 300 217000 555 10/1/54 M DIscontinue Near Irbld i:>chool and Mel 8 (Irbld Nursery)
65 ALOO03 KAFR YUBA 225300 216700 560 11/1134 M Rehablhtate Manual
66 ABOO04 KAFRASAD 217000 223 000 350 12/1/62 M Conlmue Manual
67 ABOO05 QUMEIM 219000 219600 375 10/1/73 R NW Dlscontmue Near Met 10 (Talbeh) and ABOOOI
68 APOOOI WADIZIQLAB 207300 214500 190 10/1/50 10130177 M NW Reacltvate and Upgrade to Auto
69 AfOO02 RnIABA 224000 204 800 925 1/1/63 MR Conllnue R and Manual
70 Al,OOOI WADIJURUM 206800 205800 180 10/1/50 10130/68 M NW DIscontinue
71 AHOOOI NITAFT[NA 220400 196 ~OO 920 10/1/52 M DI,contlnUe Near Mel II (Rn., MunelO and AJOOOI
p AI 11111112 WAlliHI 'AIIII l1l7111111 IW \1111 200 10/1/02 M 1lllllillueMnmlili
73 AI 10003 RAi:>MUNI II LVAPi:>IAllON 226800 198800 1150 10/1/68 9120/88 M,A NW(M) Dlsconltnue Evap stal Near Met II (Ras Mooel/)
74 AHOOO4 IRJAN 219000 200100 740 12/1/37 R ContinueR
75 AJOOOI AJI UN POLlCE POW 221000 193500 760 12/1/37 MR Rehab Manual and Rehab Clock
76 AJOO02 lI..UFRINJA 216400 189400 640 11/1139 M,R Rehab Manual and Upgrade to Auto
71 AJOO03 WADI lI..UrRINJA 206800 186 000 200 10/1/51 10/30/76 M NW Reactlvale and Upgrllde to Auto
78 AJOO04 AJLUN 1 CAC ill'Ri:> IN'iTI1 U ["L 221070 191800 760 10/1/70 11130/73 MR NW DIscontinue
79 ALOOOI AIN lI..HUNE[L:IR 249000 190500 360 10/1/53 10/30/55 M NW DIscontinue
80 AI 0002 MIDWAR 244000 188500 760 10/1150 M Rehablhtate Manual
81 ALOO03 BALAMA 252700 182800 695 10/1/50 M Rehablhtate Manual
82 ALOOO4 JARASH 214500 187500 585 11/1/42 MR ('onbnue R and Rehab Manual
83 ALOO05 KIlIA 229500 187000 665 11/1/43 M Continue MlUlual
84 ALOO06 DlBBIN NATIONAL PARK 229 000 184800 780 10/1/50 4130175 M NW Discontinue
85 ALOO07 JARASH BR (01 D ROAD) 228100 171 800 145 10/1/50 10/30/51 M NW DlscontlnuCI
86 ALOO08 ALUlI.. 237200 174800 630 11/1/50 MR Continue Manunl'Uld Rehab Clock
87 ALOO09 DEIR ALLA (NRA) 209500 178500 180 10/1/50 10130/75 M NW Dlscontmue
88 ALOOIO DCIRALLAAGR STATION 208500 178000 224 10/1/52 M Rehablhtate Manual
89 ALDOl I RUMMAN 228500 174300 560 9/1/42 M Discontinue Near Kmb Talal Darn (AL0053)
90 ALOOl2 SUKHNA 250700 171000 500 10/1/50 M Rehabdltate Manual
91 ALOOl3 NAWASIr 267500 166500 590 10/1/61 M Contmue Manual
92 ALOOl4 lI..HAW 258 000 166 000 575 10/1/46 10130173 M NW Dls~ontmue

93 AI 0015 ZARQA 253 000 163800 610 11/1134 MR Rehab Manual and Upgrade to Auto
94 ALOOl6 RU~EIFA 248500 158500 655 10/1/64 M Dlscontmue Near Zarqa (ALDOl 5)
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Table 1 Proposed Action for the Rehabilitation and Upgrade of WAJ Precipitation Monitoring Network

PRCP 10 IWAJ 10 SITE: NAME: PGE PGN ALTIMllsTARTEOI CLOSEO I STA-TYPE IOPER STATUS I ACTION COMMENTS

95 ALOOl7 SWEILIH 229500 159000 1000 9/1/42 M,R Rehab Manual and Upgrade to Auto
96 ALOOl8 JUBElHA 232000 159200 980 11/1/37 M Disconbnue Near Met 15 (Sweileh) and Sweilth (ALOOI7)
97 AL0020 AMMAN AIN GHAZAL 240 800 153000 720 10/1/56 10/30/64 M NW DIscontinue
98 AL0021 AMMAN lABEL TAl 240000 151500 800 10/1/52 10/30/54 M NW Discontinue
99 AL0022 AMMAN HUb:>EIN COLLEGE 238200 152000 834 11/1/50 M Rehab1lltate Manual
100 AL0023 AMMAN JABEL AMMAN 238000 150500 810 10/1/39 10/30/52 M NW Dlscontmue
101 AL0024 AMMAN LANDS DEPARMENT 238000 150750 821 10/1/40 10/30/61 M NW Dlscontmue
102 AL0025 AMMAN JABEL LUWEIBDA 237700 150700 840 10/1/61 10/30/78 M NW DIscontinue
103 AL0026 BURMA 224000 181000 600 12/1/62 M Rehabilitate Manual
104 AL0027 SUBEIHI 216500 173000 500 11/1/62 M RehabIlitate Manual
105 AL0028 RUMEIMIN 225500 168500 675 10/1/67 M Discontinue Near ALOO35
106 AL0029 TABQlRA 234000 162500 975 10/1/62 10/30/74 M NW DIscontinue
107 AL0030 RUJM E:>H SHOOK (BADRAN) 238500 165000 950 10/1/62 10/30/74 M NW DIscontinue
108 AL003l AINZARBI 243000 159500 800 1011/62 10/30/66 M NW DJscontlnue
109 AL0032 YAJUZ 237000 160000 850 10/1/61 10/30n5 M NW Discontinue
110 AL0033 AMMAN RADIO STATION 238500 146000 925 1011/62 10/30/77 M NW DIscontinue
111 AL0035 K H NUR:>ERY EVAP ST (BAO'A) 230000 165400 700 10/1/66 M,R RehabIlitate Manual Evap stat
112 AL0036 PRINCE FEISAL NUR:>ERY 234500 180500 300 11/1/63 M Upgrade to Auto Upstream ofKmg Talal Dam
113 AL0037 AMMAN CIGARETfE CO 239900 151300 780 12/1/64 10/30/75 M NW DIscontinue
114 AL0038 AMMAN ALWIHDAr 238500 149000 825 10/1/65 10/30/70 M NW Discontinue
115 AL0039 ABU HAMID 233500 165000 700 2/1/66 10/30/72 M NW Discontinue
116 ALOMI AINALBASHA 228800 162800 680 2/1/66 10/30/68 M NW Discontinue
117 ALOM2 AMMAN JABEL AMMAN (NRA) 235500 151300 840 11/1/65 10/30/78 M,R NW Discontinue
118 AL0043 ABUALANDA 241300 145500 990 111/67 3130/85 M NW DIscontinue
119 AL0044 MAJDAL 229300 181700 500 2/1/67 M DIscontinue Near AL0053 and AL0036
120 ALOM5 UMJAUZA 220000 167000 860 10/1/67 M Continue Manual
121 AL0046 EL AL 228600 136300 800 10/1/67 1988 M NW Dlscontmue
122 ALOM7 SIHAN 221 600 171800 495 10/1/67 M Discontinue Near ALOO27
123 AL0048 KHALDlYA 276000 177 oou 630 10/1/67 M Conlmue Manual
124 ALOM!) QASR I L I1ALLABAT 27'i 400 167200 610 10/1/68 MR c.ontlnue R and Manual
125 AL0050 QArQArA 238800 195300 930 10/1/67 M Continue Manual
126 AL0051 WADI ZARQA GAUGING:>TAT 232300 180400 230 10/1/68 1980 M,R NW DIscontinue
127 AL0052 BEIRELADAM 268200 150200 800 9/1/68 T Contmue to use Totalizer
128 AL0053 KING TALAL DAM (BURMA) 228600 178000 218 11/1n2 M Continue Manual Evap stat (IVA)
129 AL0054 HASHIMIYA 255200 171700 550 10/1/68 M Continue Manual
130 AL0055 WADI DHULEIL NUR:>ERY 271000 174000 575 10/1/73 M DIscontinue Few meters fonn Met 25 (WadI Dhulell)
131 AL0057 WADIES SIR (NRA)YARD 230200 151600 900 10/1/79 M,R Contmue R and Manual
132 AL0058 SABHA AND SUBHlYEH 291800 194000 850 10/1/67 M Continue Manual
133 AL0059 UM EL 1UMAL EVAP :>TATION 276800 190400 650 6/10/68 M,R,A ConUnue Manual and Auto Evap stat
134 AL0066 hHIRBETE:> SAMRA EVAP ST 258250 173500 540 9/1/84 M,A Continue Manual and Auto Evap stat
13'i AI 0069 W UM AL DANANIR 227300 1M 900 565 211/66 11130186 M NW Dlscontmue
136 AL0400 ~AL~HAD 311 000 211000 1447 1111/57 SYRIAN
137 AMOOOI '>ALT 219000 IbO'iOO 796 1/1134 MR Conltnue R and Rehab Manual
\38 AMOO02 W ~HU EIB AGR ,>TATION 218000 152800 300 1011154 M Continue Manual
139 AMOO03 W ~IIU r 1IJ~ 47 217000 l'iI'iOO 2.20 1011153 10130/59 M NW Discontinue
140 AMOOM ~HUNEl NIMRIN EVAP ~T 209500 146 000 185 11/1154 10130168 M,R NW Discontmue Evap stal translerred to bouUt Shuna
141 AMOO05 HUMMAR 227000 158800 925 1011/55 M Continue Manual
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\ \monltor\m plans\hydromel\hydtabls xis Page 3 of 7



- - - - - - - - - - - - - - - - - - - -
Table 1 Proposed Action tor the Rehabilitation and Upgrade ot WAJ Precipitation Monitoring Network

PRCP 10 WAJ 10 SITE NAME PGE PGN ALT IMII STARTED CLOSED STA TYPE OPER STATUS ACTION COMMENTS

142 AMOO06 IRA 213000 157000 650 10/1/68 M Continue Manual
143 AMOO07 '>OUTllI>IIUNA(W ,>IIUID DAM) 210500 14<> 000 160 3/1/65 M Continue Manual Evap .tat
144 AMNEWI NEWI 206000 132000 A NEW Install Automatic Dead Sea North
145 ANOOOI kAFREIN 213 800 140 000 200 10/1/44 11130/68 M NW DIscontinue
14<> ANOO02 WADIES::'IR 227500 151000 720 9/1/42 M Continue Manual
147 ANOO03 NAUR 228500 142500 800 9/1/42 M,R Continue R and Manual
148 ANOOO4 ADAI>IYA JANOUBIYA 222700 140600 750 10/1/67 M Conlinue Manual
149 ANOO05 KAFREINDAM 213800 139300 153 2/1/69 10130/73 M NW Reactivate Manual
150 APOOOI ERRAMA 214800 137000 185 10/1/57 10130/68 M NW DIscontinue
151 CA0002 KHANZIRA (TAIYBAT KARAK) 207300 051800 1000 9/1/45 M,R Continue R and Manual
152 CAOO03 MUREII>EO 200300 060 ~OO 350 5/1/63 10130/65 M NW Reactlvato and Upgrade to Auto
153 CAOOO4 AIY 211 000 060100 900 5/1/63 M,R Rehab Manual and Rehab Clock
154 CAOO05 ALAINA 224 000 042200 775 10/1/67 10130/68 M NW Olsconlinue
155 CAOO06 MUHAI 231800 044 ~OO 1000 10/1/67 M Rehablhtate Manual
156 CAOO12 GHaR EI MAZRAA 201000 78000 300 1/9139 15/6/82 M NW Reactivate Manual
157 CCOOOI MADABA 225500 125000 785 M,R Rehab Manual and Upgrade to Auto
158 CCOO02 MAIN 219900 120800 810 10/1/67 M,R Rehab Manual and Upgrade to Auto
159 CCOOO4 MUSHAQQAR EVAP ST 226200 132900 0 12/1/84 M,R,A Rehab Manual and Upgrade to Auto Evap stat
160 CDOOOI SAHAB 245000 142500 830 10/1/57 M Rehablhtate Manual
161 COOO02 YADUDA 236500 139500 850 10/1/45 2128/66 M NW Dlsconlinue
162 COOO03 EL-MUWAQQAR 255000 136500 910 2/1/40 M Rehablhtate Manual
163 CDOOO4 BEIR EL TUNJ:IB 239500 134300 795 11/1/38 111179 M NW Dlscontmue
164 COOO05 JIZA 241000 123000 705 1/1138 MR Rehab Manual and Rehab Clock
165 COOO06 WADIWALA 223000 107500 350 10/1/54 MR Rehab Manual and Upgrllde to Auto
166 COOO07 OHIBAN 224000 100 800 745 1/1138 M,R Rehab Manual and Rehab Clock
167 COOO08 WADI MUJIB GAUGING I>TATION 226500 95000 138 10/1/52 Mil. Continue R and Rehab Manual Install MUJlb Dam ovap Station at t1us locatIOn
168 COOO09 HEMUD 226000 078000 890 10/1134 M RehabIlitate Manual
169 COOOIO RABBA 220500 075500 970 10/1/51 MA Continue R and Rehab Manual Evap stat
170 COO011 QATRANA pourr PO'lT 249500 072 ~OO 170 1/1/38 Mil. Rehab Manual and Upgrade to Auto
171 COOOl2 IJIR lIAI IRA 26~ 000 060000 940 1011/38 10130/43 M NW Discontinue
172 ( 00013 MAIN{ 216 ~OO 0~2 000 1140 10/1134 Mil. Rehab Manual and Rehab Clock
173 COOOl4 QASTAL 239000 128300 750 1011/62 10130/64 M,R NW DIscontinue
174 COOOl5 OHABA NURSERY 250500 111600 750 11/1/62 M,R Rehab Manual and Rehab Clock
175 COOOl6 JUDAYDA 211 500 105000 725 11/1/62 MR Rehab Manual and Rehab Clock
176 COOOl7 UMELRII>AI> 237500 101000 750 10/1/62 M Rehablhtate Manual
177 COOOl8 KHANEZ ZABEEB 255000 097800 175 11/1/62 10/30178 M NW Reactivate Manual
178 CDOOl9 JADA 222000 089500 900 11/1/62 M Rehabilitate Manual
179 COO020 SIWAQAEVAP STATION 253700 086800 175 1113/65 12130173 MR NW DIscontinue Evap stat (closed)
180 rOO021 MANZIL 247000 051 ~OO 825 1/1/63 10130/65 M NW DIscontinue
181 COO022 QAI>R CL MU::.HEII>H 254000 038000 850 12/1/62 10130/63 M NW ReactIvate Manual
182 COO023 QAI>REVAP STATION 221000 080900 900 7/1/68 12130/85 MR NW Discontinue Evap stat transferred to Rabbah
183 COO024 YADUDA FAHID ABU JABER 236500 139500 850 10/1/63 M RehabIlitate Manual
184 COO025 UMELAMAD 235000 132000 800 10/1/63 10/30178 M NW DIscontinue
185 COO026 EZ ZEITUNAEVAP STATION 235700 129700 765 8/1/68 12130/84 M NW Olscontmue Evap stat transferred to Mushsqqar
186 COO027 ZABAYIR ELADWAN 236 000 128000 750 10/1/67 10130/68 M NW DIscontinue
187 COO028 MULEIH 228 000 110 900 630 10/1/67 M RehabIlitate Manual
188 CD0029 SIRFA 212500 081600 900 10/1/67 M RehabIlitate Manual

~ \ \monltor\m plans\hydromel\hydtabls xIs Page 4 of 7



- - - - - - - - - - - - - - - - - - - -
Table 1 Proposed Action for the Rehabilitation and Upgrade of WAJ Precipitation Monitoring Network

PRCP 10 IWAJ ID SITE NAME I PGE I PGN IALT/MllsTARTED CLOSED STA-TYPE IOPER STATUS I ACTION I COMMENTS

189 CD0030 JABEL ABU HALLUFA 272 900 086000 950 9/1/67 T Contmue TotahLer
190 CD0031 WADIEL J1NZ 276000 054500 825 9/1/67 T Contmue Totahzer
191 ('D0032 UMALKINDOM 233800 138900 895 12/1/68 10/30/76 M NW Dlscontmuo
192 CD0033 JABEL SAKHRIYAT 274000 026600 910 10/1/68 T Contmue Totalizer
193 CD0034 QATRANAEVAP HAnaN 249500 073600 730 3/1/70 12/30/82 M,A NW(M) Dlsconbnue Evap stat near Met 32 (Qatraneh)
194 CDNEW NEW I 245000 60000 A NEW Install AutomatiC
195 Dead Sea Deadl>ea 206000 115000 A NEW New Evap St Dead l>ea Shore
196 CEOOOI RAKIN 217500 070000 1050 1011/58 M,R Rehab Manual and Rehab Clock
197 CEOO02 AINB1l>Al> 213500 067800 700 10/1/51 M,R Rehab Manual and Upgrade to Auto
198 CEOO03 RAS ABU HAMMUR 220000 066000 1090 10/1/50 10/30/57 M NW DIscontinue
199 CEOOO4 KARAK 217000 066000 1000 10/1/38 M,R Rehab Manual and Rehab Clock
200 CEOOO5 QABRMADHA 234000 069300 700 12/1/67 10/30/68 M NW DJscontlnue
201 CFOOOI GHOR ES SAn P POST 194800 049500 277 9/1/39 10/30/78 M NW Discontinue
202 CFOO02 QALAT AL-HAl>A 239000 027800 810 10/1137 10/30/38 M NW DiscontInue
203 CFOO03 JURF ED DARAWISH 233000 011800 940 1/1/38 M,R Continue R and Rehab Manual
204 CFOOO4 LAABAN 217000 035000 700 10/1/45 10/30/65 M NW Discontinue
205 CFOO05 HASA POLICE POST 243000 025800 825 11/1/62 1994 M NW Discontinue
206 CFOO06 GHOR ES l>AFI MET STATION 193000 051000 285 M,R,A Contmue Auto and Rehab Manual Evap stat Potash Company statIon
207 CFOO07 HASAEVAP STATION 243600 030600 900 6/1/67 M,R Rehab Manual and Rehab Clock Evap stat
208 CFOO08 HASA GAUGING STATION 220400 041600 380 10/1/68 R Rehab Manual and Rehab Clock
209 CFNEWI NEWI 268000 15000 A NEW Install AutomatIc Coordmates are apprOXln18te
210 CrNEW2 NEW2 215000 17000 M NEW Install Manual Coordmates are apprOXln18te
211 CFNEW3 NEW3 210000 35000 M NEW Install Manual Coordmates are apprOXIn18te
212 DAOOOI l>HAUBAK 'WHOOL 202000 992 000 1300 11/1/33 10/30/81 M NW DIScontinue
213 DAOO02 l>HAUBM.. At,R l> I ATION 200500 991500 1475 10/1/62 M Rehablhtate Manual
214 DAOO03 BEIR ED DABBAGHAT 198000 980000 1600 1/1/63 M Rehabilitate Manual
215 DAOOO4 IFJEIJ 209000 994000 1275 1/1/63 10/30/86 M NW Dlscontmue
216 DAOO05 UNEIZA RAILWAY STATION 226500 989000 1050 1/1/63 R Rehabilitate Clock
217 DAOO06 AL HUSEINIYA SCHOOL 226200 999400 1062 10/1/68 1986 M NW Discontinue
218 DAOO07 FrCDAN 187300 0017~0 96 12/13/85 M Rehabilitate Manual Evap stat
219 DBOOOI TAFILE 208000 027500 1000 1/1/38 M,R Rehab Manual and Rehab Clock
220 DBOO02 PRINCE HASAN NUR:>ERY (ABUR) 218200 023300 1220 10/1/67 M,R ContInue R and Rehab Manual
221 DCOOOI BUSEIRA 208000 017 000 1100 12/1/34 M,R Continue R and Rehab Manual
222 DCOO02 RASHADIYA P POST 210000 012500 1500 10/1/69 M,R Rehab Manual and Rehab Clock
223 DDOOOI A1NLAHDHA 207300 012800 1420 1011150 10/30/70 M NW DIscontInue
224 DDOO02 DHAHAL 189000 027000 200 12/1/34 10/30/67 M NW ReactIvate and upgrade to Auto
225 DEOOOI DANA 208300 009500 1230 12/1/34 M,R ContInue R and Rehab Manual
226 DFOOOI BEIR MADKHUR 183000 978700 250 12/1134 10/30/65 M NW Discontinue
227 OFOO02 UMMETLA 177600 987100 106 1/12/85 M ContInue Manual Evap stat
228 0('.0001 WADI MOU:>A 196000 970000 1100 12/1/34 M,R Contmue R and Rehab Manual
229 DGOO02 HAY 197000 Q74000 1500 12/1/34 1988 M NW RactIvate and Upgrade to Auto
230 DGOO03 PETRA 192000 971 000 1000 12/1/34 M Rehabilitate Manual
231 DGNEW NEWI 180000 970000 M NEW Install Manual
232 OHOOOI TAIYIBA JANOUBIYA 194000 9630eO 300 M Rehabilitate Manual
233 DHOO02 D1LAGHA 189000 949300 1350 12/1/34 M Rehabilitate Manual
234 DHOO03 RAJIF 193000 956000 500 12/1/34 MR Rehab Manual and Rehab Clock
235 DHNEW NEW I 185000 953000 A NEW Install AutomatIc approx 800 m Alt to cover elev data gaps
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Table 1 Proposed Action for the Rehabilitation and Upgrade of WAJ Precipitation Monitoring Network

PRCP 10 IWAJ 10 ISITE NAME PGE PGN ALT (MIl STARTEDI CLOSED I STA-TVPE IOPER STATUS I ACTION COMMENTS

236 EAOOOI GHARANDAL 169000 945000 220 12/1/34 10/30/66 M NW ReactIvate and upgrade to Auto
237 RAOO02 RAHMA 162000 926000 105 12/13/85 M Conllnue Manual Evap stal
23M EDOOOI AQABA 150000 8MI 500 40 12/1/34 M Rehablhtate Manual
239 EDOO02 RASEN NAQB 197000 935000 1570 12/1/34 M,R Continue R and Rehab Manual
240 EDOO03 RAMPPO~T 191000 887500 950 12/1134 1995 M NW ReaclJvale and upgrade to Auto
241 EDOO04 QUWElRA EVAP STATION 181000 914000 800 9/9/67 4130/90 M NW DIscontinue Evap stat (closed)
242 EDOO06 AL KHALDY 172 000 896500 725 12/1134 10130n8 M NW DIscontinue
243 EDOO09 JABELBAKIR 163500 887000 600 12/1/62 10130/65 M NW DIscontinue
244 EDOOIO WADI YU1M GAUGING STAT 160300 880600 350 10/1/64 10130/66 M NW DIscontinue
245 EDOOl2 RAM(QA'DISI)EVAP STATION 199800 896000 790 11/1/65 M NW DIscontinue Evap stat
246 ED0015 FASSU'AST 236200 908500 1150 10/1/65 T ConUnue Totalizer
247 EDOOl6 WADIRATMA 193000 915000 900 5/1/67 T Continue Totahzer
248 I DOOI7 WADINA~IJA 209000 902000 850 5/1/67 1 Continue rolahLer
249 EDOOl8 WADI MAS ADA 171000 896000 850 5/1/67 T Continue Totahzer
250 EDOOl9 WADIARADA 225000 899000 920 5/1/67 T Continue Totalizer
251 ED0020 QA'K.HR£IM 220000 882000 830 5/1/67 T Continue Totalizer
252 CD0021 WADI'>ABIr 173000 872 000 850 5/1/67 1 Continue rotailLer
253 ED0022 WADI MUQUR 193000 M72 000 1000 5/1/67 T Continue Totalizer
254 ED0023 QA'ELGHAL 208000 882400 910 5/1/67 T Continue TotalIzer
255 ED0026 AQABA EVAP ST 148000 881000 40 1/1/96 M Dlsconllnue Evap stat
256 EDNEW NEWI 155000 900000 M NEW Install Manual Coordlnales are approKlmate
257 FOOOI UM EL QUTTEIN 303500 192500 986 10/1/47 M,R Continue R and Manual
258 FOO02 H5 Evap stat 348500 180000 715 613/68 M,R ConUnue Manual and Rehab Clock
259 FOO03 AZRAQ POLICE POST 321000 139500 533 12/1134 10130/70 M NW DIscontinue
260 FOO04 DEIR EL-KAHF 325000 185000 1025 3/1/63 M,R ConUnue R and Rehab Manual
261 FOO05 AZRAQ PROJECT 348500 180000 715 11/1/62 10130/63 M NW DIscontinue
262 FOO06 AL QARYATEIN 330000 170000 800 3/1/63 M RehabIlItate Manual
263 FOO07 AL WI~AD 435000 144 800 700 3/1/63 M RehabilItate Manual
264 FOO08 QA~R EL HAMMAM 280000 167000 600 11/1/63 10130/64 M NW Discontinue
265 FOO09 AZRAQ EVAP STATION 320000 141500 533 10/1/64 MRA Continue Auto and Rehab Manual Evap stat
266 FOOIO E~H ~HAUMARI 317000 130500 525 10/1162 10130/65 M NW DIscontinue
267 FOOll ELUMARI 342000 107300 525 11/1/62 M,R Continue R and Rehab Manual
268 FOOl2 QASRTUBA 300000 083000 750 9/1/68 10130/89 M,R NW Reactivate and upgrade to Auto
269 FOOn WADI ~ALAHIB 381 500 159700 700 9/1/67 T Continue TotalIzer
270 FOOl4 TULLUL EL KHURISHA 303000 156000 550 9/1/68 T ConUnue TotalIzer
271 FOOl5 TULLUL EL-GHAR 404800 151500 750 9/1/68 T ConUnue TotalIzer
212 FOOl6 QA~AMIKA 370200 187000 760 9/1/68 T Continue TotalIzer
213 FOOl7 GADIR EL MALLAH 358200 163800 630 9/1/68 T ConUnue TotalIzer
274 FOOl8 JABEL ASEIKHIM 334700 151600 640 9/1/68 10130/70 T NW Dlscontmue TotalIzer closed
275 FOOl9 JABEL MUDAYSISAT 268000 119200 800 9/1/68 T Contmue TotalIzer
276 r0020 QASR EL KHARRANA 288500 127000 650 10/1/68 TR Continue R and Totahzer
211 F0400 IMTAN 321000 203000 1260 11/1/58 SYRIAN
278 F0401 KHIRBET AWAD 310 000 194000 1065 12/1/57 SYRIAN
279 GOOOI UDRUHSCHOOL 207000 971200 1300 11/1/62 10130/68 M NW DIscontinue
280 GOO02 JAFRPPO~T 269000 969000 1300 10/1/47 6/1/80 M NW DIscontinue
281 GOO03 MAAN 221000 956500 1080 10/1134 M,R Continue R and Rehab Manual
282 GOO04 BA~TA 201800 960300 1450 1/1/62 M RehabilItate Manual
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Table 1 Proposed Action for the Rehabilitation and Upgrade of WAJ Precipitation Monitoring Network

NOTES

PRCP 10 IWAJ 10 ISITE NAME I PGE I PGN IALTIMllsTARTEO CLOSED STA TYPE OPER STATUS ACTION COMMENTS

283 GOO05 SADAQA 196500 952500 1500 1/1/63 M Rehablhtate Manual
284 GOO06 QUREIN 195000 945300 1500 3/1/63 M Rehablhtate Manual
285 GOO07 MAAN RAIL WAY 1>TATION 223000 954000 1006 10/1/63 M Dlscontmue
286 GOO08 JAFREVAP STATION 267000 970000 900 4/1/67 12130/76 M NW Dlscontmue Evap stat (closed)
287 GOO09 UDRUHEVAP STATION 206300 973600 1350 7/1/67 M Continue Manual DlcontmueEvap stat keep only prcclp Gauge
288 GOOIO JORDHAN GAUGINO STATION 221900 965900 1082 10/1/68 10/30/73 M NW Reactivate Manual
289 GOOH JABEL QUZEMEH 284300 995500 920 9/1/67 T Continue Totahzer
290 GOOl2 QABRES SAWW 247000 984000 945 9/1/67 T Continue Totahzer
291 GOOl3 ABUTARAFA 239000 935 000 990 911/67 T Continue Totahzer
292 GOOl4 INAB 331400 932200 950 9/1/67 T Continue Totalizer
293 GOOl5 KABID 296200 929500 870 9/1/67 T Contmue Totahzer
294 GOOl6 JABEL EL BATRA 210 000 924000 1300 5/1/67 T Conltnue Totahzer
295 GOOl7 HUMEIMA 183300 929200 1100 5/1/67 10130/69 M,T NW Dlsconltnue Totalizer closed
296 HOOOI H4EVAPST 450500 216000 755 6/1/68 M,R,A Continue Auto and Manual Evap stat Department ofMeteorology
297 HOO02 TARABEEL 527800 245000 800 9/1/67 T Contmue Totalizer
298 HOO03 KHUMRUJEIM 486800 228800 800 9/1/67 T Contmue Totahzer
299 HOOO4 TULLUL EL ASHQAF 389200 193000 900 9/1/67 T Contmue Totahzer
300 JOOOI BAYIRhVAP 1>TATION 310500 020000 902 9/20/67 12130171 M NW DIscontinue Evap stat (closed)
301 JOO02 ELKHERQA 333000 076000 635 911/67 T Continue Totahzer
302 JOO03 WADIBAYIR 359600 042400 650 9/1/67 T Continue Totahzer
303 JOOO4 QA'ES SIQ 365400 972 500 870 9/1/67 T Conltnue Totahzer
304 KOOOI EL MUDAWWARAEVAP STAT 249000 859000 820 9/9/67 12130177 M NW DIscontinue Evap stat (closed)
305 KOO02 DURRAHEVAP STATION 147000 867500 15 6/1/68 7130/77 M NW DIscontinue Evap stat (closed)
306 KOO03 MUHEISH 234000 866000 800 5/1/67 T Continue Totahzer
307 KOOO4 WADIDUREIBA 215000 866000 950 5/1/67 T Continue Tolahzer
308 KdlSI DlSI 250000 880000 A NEW New EvaporatIOn StatIOn In DIS1 Area

---

M= Manual (dally)
R = Chart Recorder
T = Totahzer
A = Automatic Digital Recorder
NW = Not Workmg
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PRep 10 IWAJJO SITE NAME I PGE PGN AlTlM STA TYPE IOPER STATUS I ACTION I COMMENTS

I A 0003 DAMIYA 202500 168 000 305 M NW Reactivate Manual
2 A 0006 KING HUSSEIN BR GAUGING ST 201 500 143000 372 M NW Reac\lvate Manual
3 Akarama KARAMADAM 202218 157803 A NEW New Evaporallon Stallon
4 ABOOD I AL-TAIYIBA 217500 216500 365 M Rehabilitate Manual
5 ABOO03 ELQARN 204500 195100 178 M NW Reac\lvate and Upgrade to Auto
6 ABOO04 KH EL WAHADNEH 210800 192800 590 M Contmue Manual
7 ABOOOS GHORKABID 203500 149000 300 M NW Reactivate Manual
8 ABOOOS KUFRAWAN 214800 203700 470 M Contmue Manual
9 ABOOIO DEIR ABI SAID 215100 211 700 330 A Contmue Automatic Install Manual Evap Stat near Met 10 (Tatbeh)
10 ADOO02 HARTHA 229500 233300 450 MR Contmue R and Manual
11 ADOO05 UMQEIS 214000 229000 360 MR Rehabilitate Clock
12 ADOO08 KHARJA 233500 229500 455 M Rehabilitate Manual
13 ADOO09 HAWWARA 235500 215500 560 M Rehabilitate Manual
14 ADOOIO HUSN 233000 210500 680 MR Upgrade to Auto
IS ADOOII EN NUEIYIME 236000 202800 785 MR Upgrade to Auto
16 ADOOl2 RAMTHA BOYS SCHOOL 244500 218800 520 MR Upgrade 10 Auto
17 ADOOl3 KHANASIRA 248500 200300 860 M Contmue Manual
18 ADOOl6 MAFRAQ POLICE POST 264000 195000 695 MR Contmue R and Manual
19 ADOOl7 RIHAB 253000 192 800 900 MR Rehabilitate Clock
20 ADOOl8 !BBIN 226800 196500 1105 M Rehabilitate Manual
21 AD002l TURRA 243300 226600 450 M Contmue Manual
22 AD0022 HOSHA 250000 206600 600 M Contmue Manual
23 AD0023 JABER MUGHAvym 263000 213 300 600 M Contmue Manual
24 AD0032 BAQURA MET STATION 206300 224300 205 M Contmue Manual Near Met I (Baqura Nursery)
25 AD0034 SAMAR EVAP STATION 231900 232300 410 MRA Contmue Auto and Manual Evap stat
26 AD0036 MAQARIN GAUGING STATION 230000 237000 12 M Contmue Manual
27 AD0037 UNIV OF SCIENCE & TECH 242300 209800 A Contmue AUlo Evap stal
28 ADNEWI NEWI 262000 204000 M NEW Install Manual
29 ADNEW2 NEW2 274 ODD 203500 A NEW Install Automatic
30 ADNEW3 NEW3 229000 205000 A NEW Install Automatic H1bh Alttlude station ApprOXimate Coord
31 AD0400 IZRAA 268000 252000 575 SYRIAN
32 AD0401 NAWA 248000 255000 563 SYRIAN
33 AD0402 RAFELD 235000 265000 750 SYRIAN
34 AD0403 SANMhlN 263000 271000 750 SYRIAN
35 AD0404 KUNEITRA 227000 280000 941 SYRIAN
36 AD040S SHAHBA 302000 252000 1250 SYRIAN
37 AD0406 FIQ 217000 243000 349 SYRIAN
38 AD0407 ELHIMMA 213 000 233000 167 SYRIAN
39 AD0408 TELLSHIHAB 241000 234000 299 SYRIAN
40 AD0409 SUWEIDAA 297000 236000 1010 SYRIAN
41 AD0410 EIN ELARAB 303000 238000 1510 SYRIAN
42 AD0411 RUSHEIDAH 323000 232000 1400 SYRIAN
43 AD0412 DARAA 253000 225000 500 SYRIAN
44 AD0413 MSElfRAH 276 000 228000 6B5 SYRIAN
45 AD0414 BUSRALSHAM 289000 215000 BOO SYRIAN
46 AEOOOI IRBID SCHOOL 230000 218500 585 MR Contmue R and Reablhtate Manual

~
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47 AEOO03 KAFR YUBA 225300 216700 560 M Rehablhtate Manual
48 AEOO04 KAFRASAD 217000 223000 350 M Contmue Manual
49 AFOOOI WADIZIQLAB 207300 214500 190 M NW Reactivate and Upgrade to Auto
50 AFOO02 RlHABA 224000 204800 925 MR Continue R and Manual
51 AHOO02 WADI EL YABIS 207000 199500 200 M Contmue Manual
52 AHOO04 IRJAN 219000 200100 740 R Contmue R
53 AJOOOI AJLUN POLICE POST 221000 193500 760 MR Rehab Manual and Rehab Clock
54 AJOO02 KUFRINJA 216400 189400 640 MR Rehab Manual and Upgrade to Auto
55 AJOO03 WADI KUFRINJA 206800 186000 ;>00 M NW Reactivate and Upgrade to Auto
56 ALOO02 MIDWAR 244000 188500 160 M Rehablhtate Manual
57 ALOO03 BALAMA 252700 182800 695 M Rehabilitate Manual
58 ALOO04 JARASH 234500 187500 585 MR lontmue R and Rehab Manual
59 ALOO05 KITTA 229500 187000 665 M Contmue Manual
60 ALOO08 ALUK 237200 174800 630 MR Contmue Manual and Rehab Clock
61 ALOOIO DEIR ALLA AGR STAnON 208500 178000 224 M Rehabilitate Manual
62 ALOOl2 SUKHNA 250700 171000 500 M Rehablhtate Manual
63 ALOOI3 NAWASIF 267500 166500 590 M Contmue Manual
64 ALOOl5 ZARQA 253000 163800 610 MR Rehab Manual and Upgrade to Auto
65 ALOOl7 SWEILIH 229500 159000 1000 MR Rehab Manual and Upgrade to Auto
66 AL0022 AMMAN HUSSI;IN COLLEGE 238200 152000 634 M Rehabilitate Manual
67 AL0026 BURMA 224000 181000 600 M RehabIlitate Manual
68 AL0027 SUBElHl 216500 mooo 500 M Rehablhtate Manual
69 AL003S K H NURSERY EVAP ST (BAQA) 230000 165400 700 MR Rehablhtate Manual Evap stat
70 AL0036 PRINCE FEISAL NURSERY 234500 180500 300 M Upgrade to Auto Upstream ofKmg Talal Dam
71 AL0045 UMJAUZA 220000 167000 860 M Contmue Manual
72 AL0048 KHALDlYA 276000 177 000 630 M Contmue Manual
73 AL0049 QASR I:L HALLABAT 275400 167200 610 MR Contmue R and Manual
74 AL0050 QAFQAFA 238800 195300 930 M Contmue Manual
75 AL0052 BEIREL ADAM 268200 150200 800 T Contmue to use Totahzer
76 AL0051 KING IALAL DAM (BURMA) 228600 178 000 218 M Contmue Manuul I:vap stat (JVA)
77 AL0054 HASHIMIYA 255200 171700 550 M Contmue Manual
78 AL0057 WADI ES SIR (NRA)YARD 230200 151600 900 MR Contmue R and Manual
79 AL0058 SABHA AND SUBHlYl::H 291 800 194000 650 M Contmue Manual
80 ALOOS9 UM EL JUMAL EVAP STATION 276800 190400 650 MRA Contmue Manual and Auto I;vap stat
81 AL0066 KHIRBET ES SAMRA EVAP ST 258250 173 500 540 MA Contmue Manual and Auto Evap stat
82 AL0400 SALKHAD 311 000 211000 1447 SYRIAN
83 AMOOOI SALT 219000 160500 796 MR Cantmue R and Rehab Manual
84 AMOO02 W SHU EIB AGR STATION 218000 152800 300 M Contmue Manual
85 AMOO05 HUMMAR 227000 158800 925 M Cantmue Manual
86 AMOO06 IRA 213 000 IS? 000 650 M Cantmue Manual
87 AMOO07 SOUTH SHUNA(W SHUIB DAM) 210500 146000 160 M Contmue Manual Evap stat
88 AMNEWI NEWI 206000 132000 A NEW Install Automatic Dead Sea North
89 ANOO02 WADIES SIR 227500 151000 720 M Cantmue Manual
90 ANOO03 NAUR 228500 142500 800 MR Contmue R and Manual
91 ANOO04 ADASIYA JANOUBIYA 222700 140600 750 M Contmue Manual
92 ANOO05 KAFREINDAM 213800 139300 153 M NW ReactIvate Manual
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93 CAOO02 KHANZIRA (TAIYBAT KARAK) 207300 051800 1000 MR Contmue R and Manual
94 CAOO03 MUREISED 200300 060500 350 M NW Reactivate and Upgrade to Auto
95 CAOO04 AIY 211 000 060300 900 MR Rehab Manual and Rehab Clock
96 CAOO06 MUHAI 231800 044500 1000 M Rehablhtate Manual
97 CAOOl2 GHOR EI MAZRA A 201000 78000 300 M NW Reactivate Manual
98 CCOOOI MADABA 225500 125000 785 MR Rehab Manual and Upgrade to Auto
99 CCOO02 MAIN 219900 120800 810 MR Rehab Manual and Upgrade to Auto
100 CCOO04 MUSHAQQAR EVAP ST 226200 132900 0 MRA Rehab Manual and Upgrade to Auto Evap stat
101 CDOOOI SAHAB 245000 142500 830 M Rehabilitate Manual
102 COOO03 EL-MUWAQQAR 255000 136500 910 M RehabIlItate Manual
103 CDOO05 JJZA 241000 123000 705 MR Rehab Manual and Rehab Clock
104 CDOO06 WADIWALA 223000 107500 350 MR Rehab Manual and Upgrade to Auto
105 COOO07 DHIBAN 224000 100800 745 MR Rehab Manual and Rehab Clock
106 CDOO08 WADI MUJIB GAUGING STATION 226500 95000 138 MR Contmue R and Rehab Manual [nstall MUJlb Dam evap Station at tIllS location
107 COOO09 HEMUD 226000 078000 890 M RehabIlItate Manual
108 CooOIO RABBA 220500 075500 970 MA Contmue R and Rehab Manual Evap stat
109 CDOOII QATRANA POLICE POST 249500 072 500 770 MR Rehab Manual and Upgrade to Auto
110 CDOOl3 MAZAR 2[6500 052000 1140 MR Rehab Manual and Rehab Clock
III CDOOIS DHABA NURSERY 250500 111600 750 MR Rehab Manual and Rehab Clock
112 CDOOl6 JUDAYDA 211 500 105000 725 MR Rehab Manual and Rehab Clock
113 CDOO[7 UMELRISAS 237500 101000 750 M RehabIlitate Manual
114 CDOOl8 KHANEZ ZABEEB 255000 097800 775 M NW Reactivate Manual
115 CDOOl9 JADA 222 000 089500 900 M RehabIlItate Manual
116 CD0022 QASR EL MUSHEISH 254000 038000 850 M NW Reactivate Manual
[ 17 CD0024 YADUDA FAHID ABU JABER 236500 139500 850 M RehabIlItate Manual
118 CD0028 MULEIH 228000 110 900 630 M Rehabilitate Manual
119 CD0029 S[RFA 212500 081600 900 M RehabilItate Manual
120 CD0030 JABEL ABU HALLUFA 272 900 086000 950 T Contll1ue Totalizer
121 CD0031 WADI E1 JINZ 276000 054500 825 T Contmue Totalizer
122 CD0033 JABEL SAKHR[YAT 274000 026600 910 T Contmue Totalizer
123 CDNEW NEW[ 245000 60000 A N[W [nstall Automatic
124 Dead Sea Dead Sea 206000 115000 A NEW New [vap St Dead Sea Shore
125 CEOOOI RAK1N 217500 070000 1050 MR Rehab Manual and Rehab Clock
126 CEOO02 AINBISAS 213 500 067800 700 MR Rehab Manual and Upgrade to Auto
127 CEOO04 KARAK 217000 066000 1000 MR Rehab Manual and Rehab Clock
128 CFOO03 JURF ED DARAWISH 233000 011 800 940 MR Contmue R and Rehab Manual
129 CFOO06 GHOR ES SAFI MET STATION 193000 051000 285 MRA Contmue Auto and Rehab Manual Evap stat Potash Company statIon
130 CFOO07 HASA EVAP STATION 243600 030600 900 MR Rehab Manual and Rehab Clock Evap stat
III CFOO08 HASA GAUGING STATION 220400 041600 380 R Rehab Manual and Rehab Clock
132 CFNEWI NEWI 268000 15000 A NEW [nstall Automatic Coordmates are approxImate
133 CFNEW2 NEW2 215000 17000 M NEW Install Manual Coordmates are approxImate
134 CFNEW3 NEW3 210 000 15000 M NEW Install Manual Coordmates are approxImate
135 DAOO02 SHAUBAK AGR STATION 200500 991 500 1475 M RehabIlItate Manual
136 DAOO03 BEIR ED DABBAGHAT 198000 9b0 000 1600 M RehabilItate Manual
137 DAOOOs UNE[ZA RAILWAY STAnON 226500 9&9000 1050 R Rehabilitate Clock
138 DAOO07 FEEDAN 187300 001750 98 M RehabilItate Manual Evap stat
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Table 2 Proposed WAJ Precipitation Monitoring Network

PRCP 10 IWAJ 10 ISITE NAME PGE PGN ALTIMI STA TYPE IOPER STATUS ACTION COMMENTS

139 OBOOOI TAFILE 208000 027500 1000 MR Rehab Manual and Rehab Clock
140 OBOO02 PRINCE HASAN NURSERY (ABUR) 218200 023300 1220 MR Contmue R and Rehab Manual
141 DCOOOI BUSEJRA 208000 017000 1100 MR Contmue R and Rehab Manual
142 OCOO02 RASHADIYA P POST 210000 012500 1500 MR Rehab Manual and Rehab Clock
143 000002 OHAHAL 189000 027000 200 M NW ReactIvate and upgrade to Auto
144 DEOOOI DANA 208300 009500 1230 MR Contmue R and Rehab Manual
145 DFOO02 UMMETLA 177600 987100 106 M Contmue Manual Evap stat
146 OGOOOI WADI MOUSA 196000 970000 1100 MR Contmue R and Rehab Manual
147 OGOO02 HAY 197000 974000 1500 M NW Racllvate and Upgrade to Auto
148 DGOO03 PETRA 192000 972 000 1000 M RehabIlitate Manual
149 DGNEW NEWI 180000 970000 M NEW Install Manual
150 OHOOOI TAIYIBA JANOUBIYA 194000 963000 300 M Rehablhtate Manual
151 OHOO02 DILAGHA 189000 949300 1350 M RehabIlitate Manual
152 DHOOO.3 RAJIF 193000 956000 500 MR Rehab Manual and Rehab Clock Coordmates are approxImate
153 OHNEW NEWI 185000 953000 A NEW Install Automatic approx 800 mAlt to cover elev data gaps
154 CAOOOI GHARANDAL 169000 945000 220 M NW Reactivate and upgrade to Auto
155 EAOO02 RAHMA 162000 926000 105 M Contmue Manual Evap stat
156 EooOOI AQABA 150000 881500 40 M RehabIlitate Manual
157 EDOO02 RA'iENNAQB 197000 935000 1570 MR Contmue R and Rehab Manual
158 EDOOO.3 RAMPPOST /9/000 887500 950 M NW ReactIvate and upgrade to Auto
159 EDOOl5 FASSUAST 2.36200 908500 1150 T Contmue Totahzer
160 hDOOl6 WADIRATMA 193000 915000 900 T Continue Totalizer
161 EOOOl7 WADINASIFA 209000 902000 850 T Contmue Totahzer
162 mOOl8 WADIMASAOA 177 000 890 000 850 T Continue TotallLer
163 EooOl9 WADIARAOA 225000 899000 920 T Contmue Totalizer
164 EOO020 QAKHREIM 220000 882000 830 T Contmue Totahzer
165 ED0021 WADISABIT 173000 872 000 850 T Contmue Totahzer
166 ED0022 WADI MUQUR 193000 872 000 1000 T Contmue Totalizer
167 W0023 QAELGHAL 208000 882400 910 r Contmue Totahzer
168 IDNeW NeWI 155000 900000 M NeW Install Manual Coordmates are approxllnate
169 FOOOI UM EL QUTTEIN 303500 192 500 986 MR Contmue R and Manual
170 F 0002 H5 Evap stat 348500 180000 715 MR Contmue Manual and Rehab Clock
171 FOO04 DEIREL KAHF 325000 185000 1025 MR Contmue R and Rehab Manual
172 FOO06 AI QARYATfIN 330000 170000 800 M Rehabilitate Manual
173 FOO07 AL WI~AD 435000 144800 700 M Rehablhtate Manual
174 rOO09 AZRAQ EVAP STATION 320000 141 500 533 MRA Contmue Auto and Rehab Manual Evap stat
175 FOOII FL UMARI 342000 107300 525 MR (onlll1ue R and Rehab Manual
176 FOOl2 QASR TUBA 300000 083000 750 MR NW ReactIvate and upgrade to Auto
177 roo13 WADI SALAHIB 381 500 159700 700 T Contmue Totahzer
178 FOOl4 TULLUL EL KHURISHA 303000 156000 550 T Contmue Totalizer
179 FOOlS TULLUL EL GHAR 404800 151 500 750 T Coutmue Totahzer
180 FOOl6 QASAMlKA 370200 187000 760 T Contmue Totalizer
181 FOOl7 GADIR EL MALLAH 358200 163800 630 T Contmue Totalizer
182 FOOl9 JABEL MUOAYSISAT 268000 119200 300 T Contmue Totalizer
183 r0020 QASR EL KHARRANA 288500 127000 650 TR Contmue R and Totahzer
184 F0400 IMTAN 321000 201000 1260 SYRIAN
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Table 2 Proposed WAJ Precipitation MOnltormg Network

PRep 10 IWAJ 10 ISITE NAME I PGE PGN ALT(M STA TYPE OPER STATUS ACTION COMMENTS I

185 F0401 KHIRBET AWAD 310 000 194000 1065 SYRIAN
186 GOO03 MAAN 221000 956500 1080 MR Contlllue R and Rehab Manual
187 GOO04 BASTA 201800 960300 1450 M Rehablhtate Manual
188 GOO05 SADAQA 196500 952500 1500 M Rehablhtate Manual
189 GOO06 QUREIN 195000 945300 1500 M Rehablhtate Manual
190 GOO09 UDRUH EVAP STATION 206300 973600 1350 M Continue Manual DlcontmueEvap stat keep only preclp Gauge
191 GOOIO JORDHAN GAUGING STATION 221900 965900 1062 M NW Reacltvate Manual
192 GOOll lABEL QUZEMEH 284300 995 SOO 920 T Contmue Totahzer
193 GOOl2 QABRES SAWW 247000 984000 945 T Contmue Totahzer
194 GOOl3 ABUTARAFA 239000 935000 990 T Contmue Totalizer
195 GOOl4 INAB 331400 932200 950 T Contmue Totalizer
196 GOOl5 KABID 296200 929500 870 T Contmue Totahzer
197 GOOl6 lABEL EL BATRA 210000 924000 1300 T Contmue Totahzer
198 HOOOI H4EVAPST 450500 216000 755 MRA Continue Auto and Manual Evap stat Department of Meteorolob'Y
199 HOO02 TARABEEL 527800 245000 800 T Contmue Totalizer
200 HOO03 KHUMRUJEIM 486800 228800 800 T Continue Totalizer
201 HOO04 TULLUL EL ASHQAF 389200 193000 900 T Contmue Totalizer
202 10002 EL KHERQA 333000 076000 635 T Contmue Totalizer
203 10003 WADIBAYIR 359600 041400 650 T Contmue Totalizer
204 10004 QAES SIQ 365400 972 500 870 T Contmue Totalizer
205 KOO03 MUHEISH 234000 866000 800 T Contmue Totalizer
206 KOO04 WADI DUREIBA 215000 866000 950 T Contmue Totalizer
207 Kdlsi DISI 250000 880000 A NEW New Evaporation StatIOn In DISI Area

NOTES
M= Manual (dUlly)
R = Chart Recorder
T= Totahzer
A = Automatic Digital Recorder
NW = Not Workmg

'\N
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Table 3 Proposed Action for the Rehablltatlon and Upgrade of WAJ Evaporation Monitoring Network

ID SITE NAME PGE PGN TYPE OPER. STATUS ACTION Comments

1 ABOOIO OEIR ABI SAID 215100 211 700 A Continue Momtomg Also preCipitation station at another location near Met 1 (Baqura Nursery)
2 AOO027 SAMA ER ROSAN EVAI' STATION 228700 227900 M NW DIscontinue Closed
3 AD0034 SAMAR EVAI' STATION 231900 232300 MA Continue Momtonng
4 AD0037 UNIV OF SCI & TECH 242300 209800 A Continue Momtonng to be discontinued In the near future close to Met 8 (Irbld Nursery)
S AHOO03 RAS MUNEIF EVAI' STATION 226800 198800 MA NW(M) Discontinue Close to Met 11 (Ras Munell)
6 AL003S KHNURSERYEVAPST (BAQA) 230000 165400 MA Continue Momtonng
7 ALOOS3 KING TALAL DAM (BURMA) 228600 178000 M Upgrade to Auto
8 ALOOS9 UM EL JUMAL EVAI' STATION 276800 190400 MA Continue Momtonng
9 AL0066 KHIRBET ES SAMRA EVAI' ST 258250 173500 MA NW Reactivate to Auto
10 AMOO04 SHUNET NIMRIN EVAI' ST 209500 146000 M NW Discontinue Station transferred to South Shuna (AM 0007)
II AMOO07 SOUTH SHUNA(W SHUIB DAM EV ST) 210 500 146000 MA Continue Momtonng
12 CCOO04 MUSHAQQAR EVAI' ST 226200 132900 MA NW Reactivate to Auto
13 CDOOIO RABBA 220500 75500 MA Continue Momtonng to be dIscontinued In the near future close to Met 18 (Er Rabbah)
14 CD0020 SIWAQA EVAI' STATION 253700 086800 M NW Discontinue
IS COO023 QASR EVAI' STATION 221000 080900 M NW Discontinue Station transferred to Rabbah (CD 0010)
16 CD0026 EZ ZElTUNA EVAI' STATION 235700 129700 M NW Discontinue
17 CD0034 QATRANA EVAI' STATION 249500 073600 MA NW(M) Discontinue Close to Met 32 (Qatraneh)
18 CFOO06 GHOR ES SAFI MET STATION 193000 051000 MA Continue Momtonng Potash Company Station
19 CFOO07 HASA EVAI' STATION 243600 030600 M Upgrade to Auto Relocate near future Tannour Dam
20 DAOO07 FEEDAN 187300 003750 M Upgrade to Auto Relocate near future Feedan Dam
21 DFOO02 UMMETLA 177600 987100 M Discontinue DA0007 IS suffiCient for the area
22 EAOO02 RAHMA 162000 926000 M UPbrade to Auto
23 EOOO04 QUWElRA EVAI' STATION 181000 914000 M NW Discontinue
24 fOOOl2 RAM(QA 01<;1) rVAP <;lATION 199800 896000 M NW D"contlnuc
2S 1::00026 AQABA LVAI' Sl 148000 887000 M Discontinue Close to Met 6 (Aqaba Airport) and Met 7 (Aqaba Port)
26 FOO02 HS EVAI' STATION 348500 180000 M Continue Momtorlng to be discontinued m the near future close to Met 24 (AI Safawl)
27 rOO09 A7RAQI VAl' <,lATION 320000 141500 MA Continue Momlorlng
28 C.OO08 JAI R I VAl' '>IAIION 267000 970000 M NW Dls~ol1t1nue

29 00009 UDRUII LVAP SrAl10N 206300 973600 M Discontinue Close to Met 20
30 HOOOI H4EVAPST 450500 216000 MA Continue Momtonng to be discontinued In the near future close to Met 24 (AI Ruwashed)
31 JOOOI BAYIR EVAI' STA nON 310500 020000 M NW Discontinue
32 KOOOI EL MUDAWWARA hVAP STATION 249000 859000 M NW Discontinue
33 KOO02 DURRAH EVAI' STATION 147000 867500 M NW Discontinue
34 CDmuJlb MUJlbDam 226500 95000 A NEW Install Auto Future MUJlb Dam Same location as CD0008 (W MUJlb Gauging St )
35 Akarama Karama Dam 202218 157803 A NEW Install Auto New Karama Dam Coordmates are approximate
36 Dead Sea Dead Sea 206000 115000 A NEW Install Auto Dead Sea Shore Coordmates are approximate
37 "'diSI DlSI 250000 880000 A NEW Install Auto New StatIOn m DISI future Development Area Coordinates are aooroxlmate

NOTES A=Automatlc

M=Manual
NW = Not Workmg
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Table 4 Proposed WAJ Evaporation MOnitoring Network

ID SITE NAME PGE PGN 1YPE OPERSTATUS ACTION Comments

I ABOOI0 DJ:rn. ABI SAID 215100 211 700 A CORllnue Momtomg Also pre(:IpllaI1On Btabon at another locabon, ncar Met 1 (Baqura Nursery)

2 AD0034 SAMAREVAP STATION 231900 232300 M,A ConlUlue Momlonng

3 AD0037 UNlV OF SCI & TECH 242300 209800 A (.onlUlue Momlonnb to be dlBconllnued UI the near future clOBe to Met 8 (Irbld Nursery)
4 AL0035 K H NURSERY EVAP ST (BAQ A) 230000 165400 M,A ContUlue Momtonng

5 ALOOS3 KING TALAL DAM (BURMA) 228600 178000 M Upgrade to Auto
6 ALOOS9 UM EL-JUMAL EVAP SlATION 276800 190400 M,A Conllnue MOlUtonng
7 ALOO66 K.HIRBET ES SAMRA EVAP ST 258250 173500 M,A NW Reacbvate to Auto
8 AMOOO7 SOUTH SHUNA(W SHUIB DAM EV ST) 210500 146000 M,A Conllnue MOlUlonng
9 CCOO04 MUSHAQQAR EVAP ST 226200 132900 M,A NW Reacbvate to Auto

10 CDOOIO RABBA 220500 75500 M,A Conllnue MOlUtonng 10 be dlBconllnued UI the near future cloBe to Met 18 (Er Rabbah)

11 CFOO06 GHORES SAFIMET STATION 193000 051000 M,A Conllnue Momlonng Potash Company Statlon
12 CFOO07 HASAEVAP STATION 243600 030600 M Upgrade to Auto Relocate near future Tannour Dam

13 DAOO07 FEEDAN 187300 003750 M Upgrade to Auto Relocate near future Fldan Dam

14 EAOO02 RAHMA 162000 926000 M Upgrade to Auto

15 FOO02 HS EVAP STATION 348500 180000 M ConlUlue Momtonng to be dlBconllnued m the near future, cloBe to Met 24 (AI SafaWl)

16 FOO09 AZRAQ EVAP STATION 320000 141 500 M,A ConlUlue Momlonng

17 HOOOI H4EVAP ST 450500 216000 M,A ConbnueMomtonng 10 be dlBconbnued m the near future close to Met 24 (AI Ruwashed)
18 CDmuJ.b MUJlbDam 226500 95000 A NEW Install Auto Future MUJlb Dam, Same 10caMn as CD0008 (W MUJlb Gaugmg St )
19 Akarama KaramaDam 202218 157803 A NEW Install Auto New Karama Dam, Coordmates are approxunate

20 Dead Sea Dead Sea 206000 115000 A NEW Install Auto Dead Sea Shore Coordmates are approXlmate
21 KdlBl DISI 250000 880000 A NEW Install Auto New Statlon UI DISI Future Development Area, Coordmates are approXJmate

NOTES A=Automatlc
M=Manuai
NW = Not Worktng

w
~ I Imonltol\m planslhydrometlhydtabls xis Page 1 011



- - - - - - - - - - - - - - - - - - - -
Table 5 Meteorological Stations

Meteorological Department
MIRlstry ofTransport

No StatIOn Name Elevation (m) PGE PGN Type

I Baqura Nursery 170 208119 226 SOl Agrometeorologlcal
2 University Farm (Ghor) 230 208314 174749 AUXiliary or Purpose
3 Wadi Yabls 200 205081 200613 Pnnclpal Climatological
4 Delr Alia 224 208294 180294 Agrometeorologlcal
5 Ghor Safi 350 194458 49038 Agrometeorologlcal
6 Aqaba Airport 51 149596 884586 Synoptic
7 Aqaba Port 2 149589 880892 Manne
8 Irbld Nursery 616 230071 217367 Synoptic
9 Ramtha 590 242635 211904 AUXiliary or Purpose
10 Talbeh 373 217556 215451 AUXiliary or Purpose
II Ras MUDlef 1150 220780 196983 Synoptic
12 Jordan University 980 233572 158240 AUXiliary or Purpose
13 Amman Airport (WAJ AL 0019 station) 766 233595 154544 Synoptic
14 Roman Amphitheatre Amman 750 239921 150888 AUXiliary or Purpose
15 Swelleh 1050 235 158 156402 Pnnclpal Climatological
16 Madaba 785 225872 124928 AUXiliary or Purpose
17 Wadi Wala 450 224396 106438 AUXiliary or Purpose
18 Lr Rubbuh 920 221 384 75006 AgrometeorologlLal
19 AI Hasan Agrmet (Tafielah) 1200 218452 21401 Pnnclpal Climatological
20 Shoubak 1365 200987 991 772 Agrometeoro1oglcal
21 LI Qurl.ID (Kaslmya) 1510 194692 945564 Awuliary or Purpose
22 AI Ruwashed (H4) 683 451 013 215579 Synoptic
23 AI Mafraq 686 267842 197330 Synoptic
24 AI Safawl (H5) 672 351 324 179992 Synoptic
25 Wadi Dhuieil 580 271219 173331 Agrometeorologlcal
26 Larku Refmery 555 255557 165794 Principal Climatological
27 Azraq North 533 322035 140684 AUXiliary or Purpose
28 Azraq South 521 322063 138836 Synoptic
29 Queen Alia Int Airport 715 243257 125036 Synoptic
30 Ma an Airport 1069 225180 953065 Synoptic
31 AI Jafr 865 260395 966233 Synoptic
32 Qatraneh 768 256322 73 385 Prmclpal Climatological
33 Dabaa 750 249676 112145 AUXiliary or Purpose
34 Mu ta University 1125 216728 50960 AUXIliary or Purpose
35 Wadi MlI~l\ «('<lIm) 1115 194638 969583 Auxlll8ry or ['urpost.
36 AI Ghwalr 980 221402 7\ 309 AUXIliary or Purpose

~
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Table 6 Summary of Rehabilitation and Upgrade of PreCipitation MOnitoring Network

Basin/Region Operational Non-operational New Discontinued Reactivated Rehabilitated Uparaded Planned Density km2/Gauae

Jordan Valley and RIft Side WadiS 24 17 2 14 7 5 1 2916M&13A 75

Yarmouk 21 10 3 13 0 5 2 21 10M&11A 60

Zarqa 33 24 0 31 0 10 3 26 16M 9A 1T 130

Dead Sea 9 9 1 7 2 8 4 122M & 10 A 125

MUJlb and Hasa 25 13 4 12 2 15 2 30 12M 15A 3T 280

Araba 28 14 3 11 4 16 1 3411M14A9T 200

Azraq 14 6 0 5 1 6 0 152M 7 A 6T 870

Jafer 12 5 0 5 1 4 0 125M 1 A 6 T 1000

Desert Areas 9 3 1 3 0 0 0 102A&8T 40000

Total 175 101 14 101 17 69 13 189 74 82 33 T

W
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Table 7 Equipment Requirement for PreCipitation Momtonng Plan

Basm/Reglon Auto SlAP Clocks Manual

Jordan Valley and Rift Side Wadis 5 1 11

Yarmouk 5 2 4

Zarqa 3 1 11

Dead Sea 4 3 8

MUJlb and Hasa 4 7 25

Araba 4 4 17

Azraq 1 1 6

Jafer 0 0 5

Desert Areas 0 0 0

Spare parts 4 6 13

Total 30 25 100

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Figure 1. Cyclic Behavior of5YRMVA Rainfall- Amman 52 and 26 YR Cycles
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Figure 2. Cyclic Behavior of5 YRMYA Rainfall- Annnan 14 and 8 YR Cycles
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FIgure 3 Current Status of PrecIpitation MonitorIng Network
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Figure 4 Current Status of EvaporatIOn Monitoring Network
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FIgure 5. RehabIhtated and Upgraded PrecIpItatIon MonItonng Network
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Figure 6. Rehabilitated and Upgraded EvaporatIOn Momtonng Network

N

~E
s

50
i

o 50 100 15C 200 Kilometers

Upgraded Evaporation Network

• NEW
• OperatIOnal
• Reactivate
<l> Rehabilitate
.... Dept Meteorology StatIOns

NSea
NBorders
NBasns

B£SfAVAILABLC COpy


