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AiconTh, AEOBRTHIR T ¥ v v LRI L. 2Y SIS B IKICONT
i, HEHRE LTADEIEET D,

2 -4 -2 WEOHEXHH

0 WELRHWBOZH, B4, @GS otrimtE, NBOREMNERIIHDRE
BHFE, HREE - ABRORAELZRFT 5, o

@ WEBERKIZ. HFA, REKOSKBICKFET S ENMBLOHR - H2EHTEH
Afce, KKOHBIIKRS X238l #f - THEAKEZNO Ok DA LA A
LI hDBELER L, BEHIBIBIE LD 5,

@ FAKEEHRBRFHEHEET 5,

BAWIE, ool 77—y F, SEBER (Gva-T7ro-) KX AR

X, 7 ORI UK OFEYRR, LEESHESE BT 5,

@ AREHEIZE T A EREO T KREMBOREM S - T, REMXTOHER
PHRFEOHEEALBLET IEGIHEINLOT, 7 HEHETEET S,

2-4-3 F/SERbLOMEL

® M/PHE (UENME) DL . —, F—2Dup- to-date £TT7L 9,
BROKMHEE

7 — 2 Ok« G2 OKM. BllRUMr

et B OWE

2 and VENTOETREEEOBIRIER _
C/DEBIE, HEECHor HEORNBIZBESE, KERF LTI ELTHIC
& '

® e &

®@ @

J— 104_



3 TP e O EHNR

4-1 TASIIrOER

31— 1 BRI S 5 R OB

Fo | B, 1967 4E 58 3 D HUIG S © T « 7Y & Je 0, %7 1970 ~1971 45
SN Uy BB EE AR L, MR ENA AR ShaIE -1 UL,
KR E & bic, 7 7 7EMEOEBIRIN, ERHE OFR R4 KK L/ 0 ¥ B ok
EGoBmc X ) o) BgggEsh,

L L 19824E B DM MBS & D, MBI LT Ty ) MEH R
BLHAL, REZEOWMKT, REEHILELO—&KEN- T B,

B ERAEE 2T [ BIFHERE AR A S B0 % 3 KRR AR i
(1986 ~ 80) % #E L1

ARG O EBEEEE, ORENEORR, OFMESOML, GRADKRSSERRLOS
AL, OEHBRFZONIR, ©OF 5 7 BFHHOEE, @HIROHEH SHRE, OEIBREsE,
4 FEAEH E LT TOS, '

s SRR OO A (PR BRI 7R o0, RBHA®D 0.4 % (3B 2005 7 FHEITH
11%) MEEERICRESNS L LTED, [v) BFOBREBMEREYE > TH5,
o) BFOE I3RS 7 EHEOBEMMO T BEEHEN @, WICHT 53 8TH5,
) EFEMBXEHORALL, HRBSORE, bICRBENSEEROMEH,

O EEREIREOMA. BEE L OREYHEONE &L,

@ BEAREOEMC LD, EEHRERT 8 BOER,

3-1-2 J:ﬁﬁﬂiﬁ]c:io’h‘ Z;itw"n e 7 FORERM

R Ui ERBEOT EhE sk ), HYEA S LT, AESO L ASMORES
P TWV3, B, TESBOEHHRIIED T, 1981 ~ 85 FFOFERMARRE, hi
TUB, KETHIBHETHD, BIFOETHUBTH D,

{5 I%Hﬁﬂﬁ‘}@ﬁdﬂi%buhﬁht%ﬁiﬁ%ﬁ Mg LT, ADOBHTRANRENT S b4
Yt - T B, -

COHEPG, FARLAT BEEE iy, BEEEOME KL, BIUTRBELO
RIEABWE LI BRBRREINIZ A ARB IC Sl L /c,

CNASIT, BAKK 22 =79 YAITETEOLh OMESEIE L, BFIORUIHE
hT 02y VEHEEEE UL,

® KABEEMM B L OB ERHEE



® Aful~Belbaida S BIFIN- <4 0 v bF

®@ Karak #8l7 BAZEFH i

@ Muta~Magar &7 BSERT I

® & o Bhadia al'Hi

® Dana BaEDERRSES

AIACIL, A OB bE LT FOKEETN B & R ERBEE § I oW ORE LK
Lie _

3~2 HH.EFRR

3-2—1 [WELTAL

ST T 9] 5D M/ PRSI BEF 2 QR TRELTED, 87—
DI LT C $ 3 b O DR AR LR TI H BRI O & OBYID D - e

AL on T, K70 5 2 7 F TR 143 FAT, > BISKEFAD 106 FA
EXTE A B

3—-2-2 RFERUCEE
(o | BRGE G LRRBETHL LA SESMATTEIL, 72n, MAPIERBOH
REAIUBHELVIDELDBND, _ N
SRMEE, BEERADEAAD 3.4 % E, LMEBLE, ¥, WFSORHEE BRI,
PR OB TEE OBV EMT O T B, BEREEREREEFHO0%
(MAPICEB) 2 EH5I0d 100 (U VAT, HREEHEETH NS . Lo L. BE
HEXORM, BRI ORFRE LB TEE,I ORI ED > TS,

3~ 3 HERHROK

3-3-1 R&K- KX

Karak %O Tafila2id, High-Land Area MUFDesert Area KB LTEH,
VMK L Db Area HEOHHEERME LTIIEBLTEY, Area ﬁ}iﬁ[fg;g};gg-'éo

High- Land Area HA/MNRRICBEALIEA LTED, e @I /751 T 50 ~ 100 m
DR KROERDSIEAE LT D, FHICBOTE, 200 mBlLEOBAKENHY . Karak R
Tafila EICHC T, 300 mELLEOBKRH 5, ABICHOTIE. HEDOREE B .
AL > T80 cn DY bR Sh T B, |

Desert Area b, £EMSDH CHALF A EREHTINT - CHY EELBOTRHRK
B2 200 mBUF, @AR4E IO TR 100 mllF & 755,



HAREA & AWM E OFEMRNSH 5,

3—-3-2 @i, v .

?Jx?iféiiﬂl[i?ﬂF_C:fdt‘fﬁ%li?'?éyE?fﬁ‘CﬁfE/_\?'éfﬁ]“H:i\ JKEfﬂE‘:%%% (_Water Authority)
KLOEEENTHEY, Spring 23D TRC KB OFMET WAFHI &1, AFFTRITE L
T4, RLEERTING RO e B 2 J U KRR 5 o Lldiliskisy,

KEFRBC LA, ZORMMEHE L, MBS LCFR, BHREOS a v g Y-y
— PASSARIE BT OWMBNA DN, Tk, TRMAK, 0l (2 OmMCHRNETNA b
HBENSHPATTHM GHEV ) DIFE I - T 5, _ _

Kﬁﬁ%%ﬁﬁhfﬂ\%%HMEﬁkiéUQ@%%WMK%A#%?V@%%KohT
141 L T30 . Dhibam 455 1~ O g K >0 C i, Wadi-Wala Dam i o E# &
WHTETHKRTHS D & bIFHT 6 LR LONTI S, $/o, RBKOEBIL>0TH, T
BT 48D > T B & by 105 L IFOF AT DHMBNHT SN N5,

HL, COBAICEOTLETEIIER - T/KERBRR & OMEMNBETH D,

Tafila MK ICDOTE, FRAEBTRUCHET, & 2% LD 7 IKEH® UM
BUSTIOT S &N E DT & Thb,

Abiad FIHKIC ST, SA ISR ~RAT 50 370 OAER R 6515 <
7 SKOMMEABENC LAETHE EELLND,

3 - 3-3 WPk oBRIR

High-Land Area KBWLTHE, TAEI S Spring HF k4R L TREBMIT
HHTOB, &AL DK BOCHXAKBESPLTH 5.,

Spring RO P >0 TR, HiIRARORESHEG SN TE Y, SICBBTHKDORE»S
WA OEHHAK~OREZMNT b THH, BREEC BT Karakli Hilo
BERBBCBOLTE, PR L BRBERBAT > T cos P ki Karak o
Bl HACIRE 2. KKBEOMRBRAETT - 12,

RIS NI DR T AR R, BEAEARE ) » PHIETHD, P h bR

Bk E—FEREHO7 7 — a8y Ficbvh, 20056, FERYPICE O MBI E 3% -
Tz, o
CFY PR3, BEREAE U EICER R TN S TED, K7 On-off i
Y > TSRS TS,
CERHEC BT S Ky TEHSC BT, BESARSTBELALN, Bt 0T
'%ﬁbkﬁ%gﬁmfu,ﬁ%m%&bfﬁef\&%Ltmémrm@ﬁﬁﬁgmﬁv&u
HTESEZLNEN, COMKICBOCHEBLRTKICLYD ) —F ¥ 7 Em715 0 HEICK
BLTOEbDEEL LN, |
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F i, —MBIC BT, Water— Harvesting (AT [HAKR/MH] _&‘IEI}"«Si) W&
5m@m%mx:ﬁbnfutomm\%mﬁmm\:y&~77mu(%%ﬁW%)f%D\
;nu\mmuﬁmt%§¢a&&%%ﬁcmof@é$ﬁ\%&M&bt%mﬁ\%ﬁ\i
HHREORAAE LRI LTOELOLELONS, | |

Desert Area KBOTCH, @EASERHERTOATEST, T, B b7 hh

TEL

3—3-—4 KEWBMHEM

AR I B O TREFAT > TOBKRORME, BEALPHAL<VTHD, B
THRERAET->TC 5 gwumbvto%k\mﬁﬁ%%%ﬂ%én Fio, WAGHEOER
F B - TOAVER OB TR, KETHRANET 3 »%mﬂu _
AL, AXMKTEAOMN v BoMERW FCH AEEINA @fﬂll‘ﬁhiot\fht ARk
WK 9 5 4 vose U —BRAROTF, fiisbh T3,

3-4 2 & i

3—d4-1 M- HE

Karak ®Kamina # 4. Midden # » OFHEMEK OEMIE, ARBEOKFEBIO B>
THD. FUTEBATONSLHBEBORBE LCOREY LI+ THE LEDRANE
KT, SEHEIC SHMOREE BT &, MWARCHRN LD ZROLHREMEES LR
Wy &N FHHEH RSO DR LT 3 HBESHSH B0, BEEAIC LI
SLIL 4 LGN & R S h B,

3—4-2 /hELYAFOBRY
Tafila @K OFFIHLAGL, mmﬁ®£ﬁu7%t$5aﬂﬁ*n%ﬁ 3 - B R
CAMHERSL D, IRARE MR LC, £oHmHEOE 3 KB0 s 5,

3-5 REORR

Karak X0 Tafila BOMEOBRSICHOVCH, BEEEYE IO BB RO ROE
MR OEIIRD E B, | B
0 HEROMEL ST, TKKCLI2EMIERY | CNBREZOEORBICESL
SNDEND X b CRRR M SEE SR E RTINS T &G, B 7 0 AR b B T
A, PEOE L ) DD TRERBE] »iTbh g (— %ﬂ?*@f/f
T oy 7R UK P O fﬁnbnfm%m EAOBICT ET),
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@ fRE & UTHL M, AEFORFRESDLTHIM, F Y -7, T - ¥ FEDIE,
bvb,ﬂDV%mﬂ%%%ﬁﬁﬁﬁ¢bmzwﬁmbnfbéoﬁtﬁﬂ%&ﬁm&,m
o, WL OUGER BHMBA L REERNRTH 5,

3 ﬁﬁﬁﬂﬁféﬂdhﬁﬁm@%@ﬁﬁﬁﬁd1Hﬂwb6%44m®%WT£%LT$
O, HMELSZORBROFHTOU6 {/ aBEOBRAMIEEEF-TED, BEAETREOLMA
Kk o T b, MERMNEICLS S, —BCBFIERIEN 150 m BT & BT 2 & B
f(%@muwwﬂ\Emmﬂwsﬁk2mmuﬁ&%%ﬁnm%@?5amaﬁﬁwﬂ
=y (BEBAD BBLEOT T, BEhO, FNLD, MRS S03 ~ 1t ha BEO
BB B E LT Fhoy FBFEHOGEEALIEC, W BiRSEm s FEFs N
TOEWEDTHBERENAF LD ETHE (BROLDICHREBRE & OFREEAAILY,

@ RECoOLTH, WEHOHZ 0N, MHRELEH L CHESRTEY, FEEL0
ELTHEH, AV =7, TV F, FE9, 7700y b, o 4AF50%C, MEREY
1Fha THBo ~BICH, HEBICT > THEARS L IEORBAIT, BESRYEC L
& Stone wall (&4 50 om~ 75cmiglf) EBFCK, KoK OHKFRUH & HHF T Bk o
PAEDLLAYBELHANCHELE LTV (—HEOWater-harvesting &EZ6015 ), 18
B, CDStone wallick » TRAS NASSEME, AESORSCERBShTOL,

6 WHICOUTHE, M/ PIC K 5 & MR TE 185 Tul, 11 158 TIT, MESHE | BF
LD W IHEIL > T D, — R, BREAZRSTED (RIPOKHOED 3 B~ 8
HER) L, REEET L0 (CEEZREANFY 4 Y INBBLEDIETH BN, < OU
DERIHVTHEICHES 5 4B 52 (REMERTESEF EOTRAA ¥ MDD 5),

() %@%ﬁm,%Hmﬁ\%ﬁﬁﬁwﬁ%mﬂﬁcomru\%@%ﬁ?%amotomm
BEICHOCM/ PASE A, T IHTE, HF LTRSS 0,

3—6 WMMAERER
3I-6—-1 B E-

l. Ain Sara Intake Weir (A—4)
(B WA, JOEBBCLOFSSOHRA L5 -720)
) KarakfPdbictid L. Wadi Karak & RBECHEC VFRERIC O 5785 M5 o
£, |
@ EMETEY. LRI EORHOREICY - CREX R, KO b7
VAMBL, DOBLE b EOERIHIR A0,
@ B, EM OB (v vo, vevS), BEARBEShTOS, Hi (172
) ARG EbED. ERMBTESLLE (B $H. EEOREMOZONEY



B A4 BLEACRIIL S 5 R0 H 5, < OB #6008/ hr O REKOREAH %
Watd 3 aagu\ﬁﬂmﬂJ%%%ﬁﬁﬁ%&ﬁ&@%&%ﬁ@&%@ﬁ@auaao

2 Karak. Guweir IS¥E5ER1S | ' '
(Sabah Al-Majali B (L) XL DO LY )

1) B¥EECRT S UG —F« X7 -5 » T Karak i OFH (r‘i"fJISkm) fx-ﬁ’?‘f%
o T, Mﬁk¢éiﬁ®£ﬁ@na1mnm‘&n%$®&ﬂmrﬁwﬂm®r
mm&$&¢¢%¢&m<én\ﬁ&&ﬁ%ﬁ%kikhiwﬁﬁéﬁqfu5(Eﬁ
WHIEEFEE, o83 1 marin) : :

@ ﬁﬁu\$£-k%¢u?,%Twﬁﬁmw%f;ﬁﬁﬁﬁ%mw\ﬂﬁ\%ﬁ\%
B, iR, BRE GEHD , BT T-BERTT-T05E (WA, B8 20
DN s - -

® BEAHE 1L ASG 12 8 OWET, SFEILHE 280 m GBS B S BN S
ﬁ)&@C&T‘6ﬁ$@@®ﬂﬁ%$ibrw6o%ﬂﬁﬁ%ﬁ(%ﬁﬁﬁﬁ%ﬁ%
TH B,

@ MRS aﬁiuzﬁ_mﬂ(ﬁ (RE) KT, Fsﬁk%@’FZ{ib (AR &
200 ~ 500 mn T4 360 mu i) DERAA X (R, ha b 21~351 ) Ok
TREETH D (—RIC/IERTR 400 mBl TOHEEIZ, MADOABE EE bR T
5, o |

® Tl MUK CE SO HR OGHFHEOEAN» 5. 24 LIF GKIBIE) AR
HESTHED, 50ha OMBE S L, EHMENECEEL YT (lentils) 216 L.
WIRGRDICD, 2 EFRHEIT T b, M, MFHBIE—RIC AL 2 BB,
Stone picker €. HBRMBOR v+ ERETATH S,

6 HHEEMOBBOLE e REEBENR) AFBL THY, FHBCEET ~
MR S A AR TS,

@ ﬂ%%ﬁﬂ@%%®ERVNwm$ﬁlLﬂm%%&mcéfxm%-%%%®ﬁ%
BIREEEALTDRTE ST, Kl L <v OBESAS CORBRTS S,

& HRBBERAORFOLEENR LD, 42 RHEREREAEHEEAT 5 E /M, 3
ﬁm@f%-77~A%aﬁbruﬂ%%®&mm¢\i&ﬁﬂic%wtuéﬁ\E
ERETRT ED &, =

© % & » . |
ﬁﬁ%%®¢§@(¢$®$ﬁié)u\%XWEQ,%KﬁmbﬁAK$aTBD\
WIS DFBARCECIRY K 29083 EHBE0. L L, M, Rgige

CRBEB ORHKEORTHD, BRA~OHERBREE DL, MENESE40, A
FOLEEMIM EDIHOHFIC- S, BEOEAG AT TR LTOAENES S,
B SRERIT O~ FOMAL b UK AT CH B,



3. Midden Dam (C~ 2) ¥

N M/PTCHLHBRFHAEESNICHRTCH LA, FWH1Me SN IR, Hist
HASE (o, BOBUVHIRTEEEE EOSRME LTRT LARK LLBKE S 50
Bo. (LR ULLERE 1 mAil$H3)

.(2) :L‘.Egﬁﬁ:tlgiltﬂj?@f:?b BT ARE (BEHA . Naimat KIC XL 5 & Stone wall

4.

LEHEDOE, WXL 50 m~ T emiBEY) TREANTEY, Kl Ombid 3~
400 W RREEHSB LY,

@ FROHO, HbE L PORKBOAS O EpS, PREEHED (99 KL T
B0, EHEDLE LIEROEENERORRTSH S

@, F A Fﬁ_ﬁ@'@ﬁﬂﬂﬂéﬂﬁa LT, &AV—7, 7 ¥y, 7-wr ¥, JvikoR
B DT DNTORA, BBDEBTY v o hi—FH - Tk Ly Aok b
—H/DI ST, BROMESEDICES L, ) TN E T ~ 8 FTHRITE L. FEF
BUZ S ERNNE T AHEDIET, BB CHTHEHEBEEZ VG, F12, LB
Rid, F ot 4 bOFECH B OROBTARETM L, 1A 1L KORBIEMAKL
T, SOV SEBHC bbb T GUK+PAK) | SEIZFCh~EARLE
Cy WEHERSL OV YT H0 TR, FEFHOEI CBBEEYM LT VEHE
A B,

Dhiban H5 {0 10 knfl (Jumalyl DI L ?)

W SEMIF R KB S 250 mBREE ¢, A W 50T R IO BB E N C O B,
o1 LSS L Tib BT,

@ B, EHARMAEECAESSATOLN 11~ 12 HOHEHR, 6 HORM@ET
ii\‘ S E A XTTDEL, B CRIKLRENTHhTED, Jlb 1t ha
kD ETHD,

@ FROMEL, RENECOEEEToTED, ERHBELRDTEHT 2ENE

o & DBRMTH - oht, 4 HEO R ERZEICS 22 - T, LB E R
At Uy BRI LA (Rl % R, BARESORES) OWikilofk
HEabt, FROBAILLS, THAOTIE, Fiid, BN~ ORLBORA
(ROEZBE, Tand Y CECAGNE I Y 4 =7 7 uv i, REHEE, M
Fjﬁ%ﬂ(%\. ERilﬁ@E’EJJ(_E.QV))AJ#CJ: B, w4570, FrvF AP EIOUERNY S,
BN CHETFH N ER T 5 EATBELBEOEM S —EMS$ 2 >ORHT 5 %
Thsk S EBDNS, BICBROKE - M. ZA, FRONBHOWM, €71
EIRRMEI ST bEZBBEEE LTS 5,

Tafil DHF

)} M/Pkkhf%ﬁﬁ%ﬁi&énfu o FEHMICITAIEHE 200 miEE CHI L

%E@@amﬁ\&&m@®§mﬁ(%0~womﬁﬁ)%&D\:n%mmﬁtﬁw



BRREA G TR D 5 &},U,n? DT, iLIXﬁELr’Ltot - ﬁﬁ*}"lﬁ'g”foﬁ%é?b“& b0
@ T ORA, BRI, 7oV F TE, - J——7 'J"/\ 4‘)"/7-«!}*75‘1@35
L B AAS HEHAT L 200 m & AR AR EHHBEDTETHBDT,
w0mui®%mﬁﬁ5%maméﬁrm‘%ﬁﬂ%h%v0/3®ﬁkﬁﬂm%ﬁbé
LBoNs, | | o | |
® FAO® High land project (F&NCEMEH Ly pOT 0 v =g b MY
e ) AT LT, SAERA GRS (25 ha ®9 b YEABERM LTV #17-T
BB A S o VLT ET LT TH - Ions, Eh CBRE) ORENS (R
&Mﬁkkﬁﬁa&ﬁ%&ﬁ$+ﬁ&®$%\IKMQ¢§T%$Mﬁﬁbﬁ06~7
SELEAT NS B, BANGT &2 EMBLTOLRILESERS L, @bﬁ@ A
BEDEITHB - :

@ Lﬂ%&iié&\%ﬁﬁﬁﬂﬁmﬁﬁ\ﬁ%&ﬁ%g%\ﬂ%#mﬁﬁﬂﬁ%%ﬁ
Mqummh&$$®&wu(ﬁ%mﬁ%f%ﬁo)ﬁgﬁah%mééenéa'

(59 FEHAS 200 i Cino, FROW S PHEMRICEH - THL BANICERKFAO
EHEA L E LIS N e E 2 SN (BROEEEHECEA 505 ),

6. AL. Hassan Agricultural Station :

1) REOUAERLET »CNBRRBEEICE L, 1968 CRILANA Station T
SEM B 250 mm (100 ~ 350 mCAH ), HHERY, ﬂ#fw%?)usﬂ(wm_
~8)em) DL, (11 B~ 3 HTHBA60A?)

@ WHAREBT—TYF BAT, Y- THOLT, YHTH, TV F, 8, 77 4,
AN -7, WERL, A F 97 ORENTRKT, 8 I bREAIEREOIETH-
o

7. BESMFFOTE

) KGEREEOEATSH D, ERIFKE 200 Sl F ORI 1 5 BEQRT O
KIS 6 — B H L, ST KO B OCHUEORAMERE L OO RET TR,
fo 4k D TR BB AN S S B LU GBI, SR ).

@ WEWBOEFIC VU THEBICHRRET, £BRKBOLETH THIMRK X
LR 3 e384k H B, BN AKEROTTEEDRE, LEtOmL4R-T
VDA, B0 BB AT T R, TROBRAROHMIIE (rfhREa
“ﬁmﬂmr%\axm%)\ﬁﬁ%&m\%&%ﬁ-mﬁ%ﬁym%ﬁa,zﬁﬂg
Y (EMERA) SERAM. BEMCHTRE L TN B8 M55, |

@ BT b, ﬁb<ﬁﬁ%ﬁ&67m%mﬁm®@ﬂumz\gﬁﬁbgmﬁ‘
B DMEES £ B LU LB 5 B, BECEESNTS, 7 Fo, 410 —7,
T—eYF, AvEy, T, TXE, ERICEO, B % BV # S OF ik
I AOMBERTCHLL, /Y vl H>0TE, —EATRE G LM, 7 FTE
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A HANEIRICH C SO OT, ATREERE LSS50,
W P/ SEHBECY T, LIRS EORKASET 22 KENH5, M/ P OKD
F-ZOBIN BT —2) A (S/WOBROHRR b2H5),
o &OEAERE, FEBRBEBIOFHK (M) : FAO; high land project) O¥HA%
o HAEHOWRER IS « KPE O T — £ DTS |
o TV ) EOMERE (% EEBEN, KT, MAWE ORRS
s BROKMADUHIMOH R, BEEEOTRSE
%mﬁkéxébkﬁ%6oo -
O 5d, WIICE - T, 8, BH. FE SRES A MDA DU EO 10
R (EF M) OREbLES,

3-6-2 S - WO TR

Karak S S0 SR8 ARIE,. 4450, 6 BOMAB, Karak WA Tafilaldm
OM/PHELCELTER SATOA MK A PLICRETE ST -7 TORKER, HTOLS
HAEADYIO D EIR T,

o 8

® FH- bﬂ%ﬁrfﬁ“kiﬂiﬂkﬁ%%%iEQH&AMdi/¢4Dvbz$—Am
ﬁ%a@¢%*%#%MmMTT%O\%ﬁ&0£%®ﬂ%kﬁ?674
AV RRavs—7 70 v RARMLTORYOBRHNE T &,

@ wAJuFyoFAy P HRE, BREFESICNLLIH, CORFTHEFOEREE

RS EHTO/ILHR TRV &,

@ LEWE Y720 A0, ERKE 300 miZE A IR T SR
iAo 43 MEY 2FHEIBENE TN TOLIHRANEZN &,

@ g vH -

R

i T, &

A )7 = a2 Y RS RBESH ARG TEREET HICESDh - 10N
AU R 5 & 5 DI BA—ER O, S ZOBRICRIEINSRL Db H L T &,
'w % E) |
® Ain Sara Intake Weir (A~ 4)
Karak i ftHHF OBZRMICHE L, IWEORM SZw UIoiiliksd 5, ROKDAE
3 Karak O LAGEMNA L LTERKESATED, # 60n hr DRFKMWadi Karak
AHT LTS, JOmEDROHIRIC 124 ha O#HiAd D, 4L v o, verSoR
B, FRESBRBESATO S, M/ POFETIH, LfO Kammina # (A 2) &
Abﬁ'CIZfiha’éffié?%%T% L&/ -TNS, Kammina % &3 E 50 m, B 104
m@OEHR 2 Y U—raAt 1] 8. 1500 5 Far b REO N TN EH3 124ha
ORI L > THONGERTH, COXPEREINTNEELLGNS,



Kammina # »%&@8EB LULOEAE, Ain Sara Iﬁlikf@'ﬁtiﬁi'wﬁ%ﬂﬂ( 0)?}%13{_7}(?
B LAt 120 ha ACE BN—T BT &R EH L DR B, ENIED O
oM d @f\#bvﬂﬁJm%imJ EONTHNTHD,

® Midden Dam (C—2)

Karak T OMBHK 15 ke Guweir i“]'@:ﬁﬁ"hflﬁ LChd £ adA bR ORI
DRYLEL 9 A B ADI B ODSHOAHHGH Uy R ICHEM L OBKIC R
b CsCERRLT S, BHIELN O R @@bmmmu HO, Y, T Ew
Y E N T AHY ;Uﬂf‘ﬁt%,ll‘@f”bbﬂ)}_fh (#9482 —r2—= L Stone wall
EBRLTVD) - TREENTOERITS 5, '

LRI IR 22 m, WIAR 142m, BREBUSS28mil é: - TEY, @erod
DI TR T & 808, LREHIHEOS VE OMES bﬁ‘?}kb\?ﬁ‘éﬁl &
SR AE S . 75 ha REOBERBR CRERE2 2 P ERATL EEZL
ND, 1k, BEKNICEEMREAORTRE, ANT (AT, RBCHAKLTH
Fohh, CORBEDHTKOEEE, F A LAEKkOAEEEZTETL60THS, #

CHRERETELVET LA, COWTFAEIDEGIRMT 5 LEER, TR
SRA TR T I AKTIR OWA LW DR E R B HMBENTS 5,

@ Dhiban HA# 10 ke i ' _

M/ P THRE SN, ST TR H5, ETER 300 mRE I ME S, 8
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1n résponse to the request of the government of
the HashemitérKingdom of Jordan, Japan International
Cboperation Agehby {(J1ICAY sent the prelinimary Study
'Team for the Agricultural Development Project for the
Kérakaafffé Déve1opmeﬁf Region (hereihafter referred

to as “the”Team")'from 3rd to 12th April, 1989 .

fhe.Team, headed by Mr. Takamichi twai, had a
seriés of diséuésidns'with representatives from the
MiniStry of Pianning and other authorities concerned, a
list of those who attended is shown in Appendix B, and
carried out field reconnaissance survey in'the study

area.

As a result. of discussions and field
'reconnaissance'survey, both sides have agreed on the

scope of work and the salient results are as follows:

1. a. The field reconnaissance survey was conducted
in Karak-Tafila Deve]bpment Region on hth to

6th April, 1989.

- The findings and results were summarized as

attached in Appendix A.

b. Regarding Ain Sara Intake Weir {A.L)} in
Section 2;1), it is confirmed that the scheme
(A.%) will not be included in the F/S because
.utiiization of the spring water affects

- another project.

— 29—



L,

The dam smaller -than 100 “thousand . cubic

3]

meters can be planned except . in the watershed

of Wala bDam.

Ministry of Planning should = act ' as counterpart
agency to the Japanese Study Team and: also
coordinating body in relation with other agency

such és,_mainly,-Ministry of Agriculture and Water

‘Authority in Jordan.

MOP requested that the 5Study Team will provide

itself with necessary facilites needed to conduct

their worlk.

The Team promised to convey the request to JICA

HDQ.
MOP requested to shorten the study period.

The team understood the situation and stated to

convey the reqguest to JICA HDQ.
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APPENDIX A

THE RESULTS OF RECONNAISSANCE

The preliminary. survey team- conducted field reconnaissance during
4th to.6th April in Karak - Tafila Development Region, especially
in the -areas: proposed .in the M|P study report The results of
reconna1ssance are as follows:- - _ e '

1. GFNERAL

1)- Most water harvesting scheme areas along the Desert ngh-
~ -way have annual rainfall not more than 200mm. It will
- give little possibility of success to apply either micro-
.- catchment -or-contour furrows for fruit and crops in such
- areas above.- : :

2).-Michcaféﬁméﬁ{,may_ndt be guite proper because the trees
are-pianted SCatterly against the strong winds here.

3) -There have been observed many such cases of rough agricul-
" tural management as no treatment is made after. planting
barley or wheat until harvest in the area having rainfall
as much as 300nm1

4) The team c0u1d not survey all the sites where the winter
irrigation scheme was proposed in the H[P study. Some
facilities have little feasibility in the point of tech-
ical or cost-benefit asspect..

2. EACH-CASE
1 Aih.éaré'inféke Weir (A-4)

The site is located in:the narrow valley, north westward
of the city: of:Karak. There is a quant1ty of stable spring
waler.  But most of . the spring water is delivered to ‘the
Karak- c1ty as mun1c1pa2 water. Surplus water equivalent
. to- 60M |hr flows in the Wadi Karak. There lies farmland
‘of 124ha. on the narrow space on the both banks of the Wadi,
‘where fruits like. oranges and lemons, barley, wheat etc.
are cultivated. According to the MIP study, the Kamm1na
Dam (A-2) is also proposed upstream to irrigate the farm-
land of 124Ha. Height of the Kammina dam is 50M, crest
.. length_ is 104M and the type is the concrete gravity.
,;-Construct1on cost is estimated US$ 15 millions, which
_benefit: from only124ha. can hardly cover. .In case the
.. Kammina. Dam -is .not. bui?t surplus - spring water only will
‘be diverted at the Ain Sara Intake Weir. It is still
:expected to have quite a big effect. Therefore, it is
proper to carry out further surveys and 1nvest1gat1ons
Vabaut the Ain Sara Intake Weir.

cont]....
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contl2.. ..

2) Midden Dam {C-2)

The site is located near from the Guweir town, about 15Km
south east of the city of Karak. Many - Timestones, whose
scale is from fist to man's head is scattered in the river-
ped at the site, which shows that quite a big flood occurs
every now and then. Farmland ltes on ‘the steep slope of
the both banks. Apples and grapes are cultivated there,
people make masonry to prevent soil from erosion, which
our counterpart calls ‘the stone wall'. According to the
plan, height of the Midden Dam is 22M, crest length 1424
and construction cost US$ 2.8 millions. Though construct-
jon itself is technically possible, there is some difficulty
in water storage because of porous geological features of
limestone and in cost-benefit matter because of small irr-
igable area of 75ha. By the way, we saw a farmer drawing
up water in the cave manually and irrigating fruit trees.
The fact that a cave and groundwater exist denies the
possibility of water storage by the dam. Therefore, it

js more practical to enlarge irrigable areas and save
labour by using a portable pump for the groundwater in the
cave rather than constructing a dam. '

3} The area about Iowneastof_ﬁhiban

The area is expected to have annual rainfall as much as

300mm, where barley and wheat are cultivated on a large

scale. However, farmers commonly manage vough agricul-

ture like no treatment after planting in November or

December until harvesting in June in spite of rather good
conditions. As a result, yield per hectar is less than 1t.

In the Karak Experimental Farm managed by Ms. Sabah A} Majali,
they get an average yield of 3.5t]ha. utilizing big machinery,
fertilizers and agrochemicals. It may be difficult for ordin-
ary farmers to catch up on the record above in a short time.
But it is preferable to promote agricultural extensions and
prepare soft loans for purchasing fertilizers and agro-
chemicals in order to reach the target at Teast 2t|ha. While
it is also considered good to divert fruit from barley and
wheat at the relatively steep slope in the area. In this
case, it is proper to apply contour furrows proposed in the
M{P study, considering a strong wind. '

4) East of Tafila city

The water harvesting scheme is proposed as a suitable area

for fruit cultivation in the M{P study.  Generally speaking

the eastern part of the area has less rainfall. So, we

would rather 1imit the area up to about 10km east of Tafila

city expecting larger possibility. It is useful to promote

the water harvesting scheme within ‘the range above for reg-

ional development. By the way, when-we asked about matters

from a farmer who planted fruit trees three years ago, he

was asking about what governmental assistance will be grven for

insecticides and for electricity supply. '
o contf...



5)

6)

Tafila Intake Weir

The location is about 10Km east of Tafila City. According

to the ¥/P study, it is proposed to construct an intake

weir on the Wadi La'ban. Height of the weir is 2M and
crest length is 60m. Construction is technically possible
but it may be difficult to store water for a long period
because of quick infiltration. The irrigable area will
fluciuate year by year in accordance with rainfall and
the pattern of rain. Generally speaking, it is difficult
to identify an intake weir with an irrigable area in the
arid zone. It may rather be proper to understand the
intake weir like this facility as useful for recharging
groundwater.

At the existing Qatrana Dam

We observed: the damage by washing away on the coffer dam
of the right bank. It is necessary to repair by compacting
stones at the toe of the slope. As the pond is deepest

at the centre, the Fodder Project has some difficulty in
utilizing water when the water level is Tow. In order to
solve the problem, it is proper to dig the canal towards
the Fodder Project and to construct the suction tank for
pumping with concrete at a suitable place.

3. CONCLUSION

As a result, we propose the following areas:

1.
2.
3.

The west of Abiad

The east of Dhiban

a) the.east of Tafila

b) the Tafila Intake Weir

Other areas with similar conditions if found.



Appéndix B

Aftendance List:

The Jordanian Side
f. Dr. Abdul-tlah AbUHAyyaSB
Director, Regional Plahﬁingjﬂepartment
Ministry of Planning. |
2. Bolous KeFaieH ”
Directﬁr, Infrastructure Débt;
3. Mustafa Zahran .
Director, Productive Dept.
L. Taher Asad Jaradat
" Fconomic Researcher, M.0:P.
5. Osama A. Younes
| Researcher, #.0.P.
6. Lina Jardaneh
Engineer M.0.P.

- The Japaneese Side

1. T. Jwai Preliminary Sﬁudy.Team
Z. Shoda Preliminary Study.Team
3. Y. Okazaki Preliminary Study Team
Iy, Y. Nakagawa | Prelimfnary Study Team
5. M. Sekiguchi Pre\{ﬁinary Study Team
6. K. Doi | Prefiminary gtudy'féém

The Embassy of Japan
Yukiharu Aocki Embassy of Japan
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1.  INTRODUCTION . _ o _
In response to the request of thE'GOvernmantiof3§hemﬁashemjte ‘
Kingdom of Jordan (hereinafter referred to as;‘the:@oye;nment-pf_Jprdan ),
the Government of Japan decided to conductfthe,Eea51b1};ty'Study on.
Agricultrural Development Project for the Karak.~-Taf1}a_0eye10pment
Region in the Hashemite Kingdom of Jordan. (herginafter feferred_to_ag
the Study'), in accordance with the Agreeinent .on” Technical Cooperation
between the Government of Japan and the Government: of dJordan signed on
July 16, 1985. (hereinafter referred to as ‘the Agreament*),u R _

Japan {nternational Cooperation Agency {hereinafter referved to as
‘JIgAt), the official agency responsible for the implementation of the

technical cooperation pragrammes of the Government of Japan, will under=
take the Study, in close cooperation with the authorities concerned of

the Government_uf Jordan.

The present document sets forth the Scope of Work for the Study.

I1. OBJECTIVES OF THE STUDY _ _
The objectives of the Study are to formulate an agricultural develop~ -

ment project {Water Harvesting Development Project) for the Karak - Tafila
Development Region and to verify technical and economic feasibility of the

project.
I11. STUDY AREA

The study area covers the west side of the'Desert Highway?in the
Karak - Tafila Development Region. It comprises the west of Abiad, the
east. of Dhiban and the east of Tafila as well as areas with similar con-
ditions if they are found during the Phase-1 Study.
IV. OUTLINE OF THE STUDY |

The Study consists of two Phases.

1. Phase 1

(1)} Review of the Study on Intergrated'Reéidﬁéi_ﬂévelﬁbmeﬁt
Master Plan for the Karak - Tafi]a Development Region..

(2) Collection, review and analysis of reievant basic'data,
information and basic field survey on the following:-

— 35 .w.._



; j)”,ﬂayural Conditions

2)

3)

a)

b}

c)

d)

Topography

Meteorology and'Hydr01d§y

Geology and Hydrogeology
Soil -

Social Conditions

~a) 'Populatioh
b) * Social structure of farmers society
¢) Social structure of pastorat tribes Society
d} Regional'aﬁd natfona] development programnes
e): Economy -
Agriculture
a) irrigation ahd'brainage
b} Land use
c) Farming
E d)"Land ownership
o) Livestock
£) Férmers organjzations
g) Farﬁ household economy
h) Marketing
i) Supply éﬁd‘demands of agricultural products
j)llﬂgficuitufai.suppOrting syétems

(3)

- (4).

t, ' ' ' .
Idenification of appropriate sites within the Study areas

-Idehtificétion'and'e§a1uation of the development potentials
andconstrains based on the results of the above survey.

based on the development potentials.



2. Phase 11

(1} Supp]ementary data collection and detail field survey in
the feasibility study area {s).

1) Natural conditions
a) Topography
b) Meteorology and_HydrO}egy '
c) Geology and Hydrogéology
d) Soil
2) Social Conditions
a) Population
b) Social Orgamizations
c) Ecoﬁomy
3) Agficulture
a} Irrigation and drainage
b) Land use
t) Farming
d} Land ownership
e) Livestock
f} Farmers organizations
g) Farm household economy
h) Marketing
i) Agricultural supportlng systems_

(2) Formulation of the agricultural development project which
will consist of the following.

1) Agricuitura1 development plan
2} Plan of Irrigation and other major fac111t195 includlng.
Preliminaty design,
3) Project 1mp1ementat1on p]an
a) Scnedu]e of Proaect implementaion
b) Organization for Project implementation
¢} Project operation and management
4) Cost benefit analysis

5) Project evaluation
6) Recommendations



vl.

VII.

STUDY SCHEDULE-

The-tentative work schedule is shown in the Appendix.

REPORTS

JICA sha11 prepare and subm1t the following reports in English to the
Government of Jordan.

1.

Incept1on Report

rhTrty (30) copies at the conmencement of the Phase 1 Study.

Progress Report (1)

Thirty (30) copies at the end of the field study in the Phase I Study.
Inferim‘Repof£  | |

Thirty (30) copies at the commencement of the Phase II Study.
Pregress Report (11) |

Th1rty (30} cop1es at the end of the f1e1d study of the Phase II
Study.

Draft Final.Report

'Th1rty copies (30) at the end of Phase I1 study.

The Government of Jordan shaii pr0v1de JICA with its comments

on the draft f1na] report within one (1) month after the receipt
of. it. '

Fianl Report .

'Fifty {50) copies within.(é) months after the receipt of the comments

of the Government of Jordan on the Draft Final Report.

UNDERTAKING OF THE GOVERNMENT OF JORDAN

1.

In order to facilitate smooth conduct of the Study, the
Government of Jordan will accord privilages, exemptions and other
benefits to the Japanese study team in accordance with Agreement
and shall take necessary measures:

1} To secure the safety of the Japanese Study Team
2) To perm1t the ‘members of the Japanese study team to enter,
leave and sojourn in Jordan for the duration of their ass1gn-

ment therein, and exempt them from alien reg1strat1on require-
_ ments and censu]ar fees.



2}

3)

4)

3) To exempt the members of the Japanese Study Team from taxes,
duties, fees and any other charges on equipment, machinery
and other materials brought into Jovrdan for .the conduct of

the Study. .

4) to exempt the members of the Japanese Study Team from income
tax and other charges of any kind imposed on or in comnection
with any ewmolument or allowance paid to the members of the-
Japanese Study Team for their services in connection with
the implementation of the Study.

5) to provide necessary facilities to the Japanese Study Team
for the remittance as well as utilization of the funds - .
introduced into Jordan from Japan in connection with the
fuplementation of the Study. _ :

6) - To secure permission to take all data and documents (including
photographs) related to the Study out of the Jordan to Japan
by the Japanese Study Team. ' ' o

7} To secure permissioh for entry into all areas as required for
the proper conduct of the Study.

8) To provide medical services as needed. Its expehses will be
chargable on the member of the Japanese Study Team.

The Government of Jordan shall bear claims, if any arises
against the members of the Japanese Study Team resulting from, .
occuring in the course of, or otherwise connected with the discharge
of their duties in the implementation of the Study, except when such
claims arise from gross negligence or wilful misconduct on the part
of members of the Japanese Study Team. ' S :

The Ministry of Planning (hereinafter referred to as 'MOP') shall
act as counterpart agency to the Japanese Study Team and also
as coordinating body in relation with other governmental and

non~-governmental organizations concerned for the smooth implemen-
tation of the Study. o

MOP shall, at its own expenses, provide the Japanesé_study team
with the following, in cooperation with other agencies concerned, .
if necessary: S N I

(1) Available data and information related to the Study,

{2) Counterpart personnel,

(3) Suitable office in the field ,

{4) Credentials or identification cards.



YIIT.

IX.

UNDERTAKING OF JICA

For the implementation of the Study, JICA will take necessary
measures. '

(1} To dispatch, at its own expense, study teams to Jordan

(2) Yo persue technology transfer to the Jordan counterpart
personnel in the course of the Study.

CONSULTATION

JICA and MOP shall consult with each other in respect of any
matters that may arise from or in connection with the Study.
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