Misr J. Ag. Eng., 27 (1): 215- 225 IRRIGATION AND DRAINAGE

o Ay ata B Ae ) )3l 4 gaal) A gl olsall B 1) g anis

AL dana A 2 (il ads sana Juls!
uai.‘.d\

L0 PR o o e e ) ) il 4pasal) L gad olsall 5 )10) 5 2 N Cinall Cing
iy 4 lie crad Cun due) ) il VL daalid) lildl Cilulid s el i) duil pie die
7 ) bl Zilall b3 e S pa gy I 5l e (6 FeoiiTenl! £ gl olua)
b L i a7 g L pies Sonnial) b pa ) slaal] LaaSy Jualsal (5 ) GlALis(S lglua

REpT/

g el Ll s Laliad) Clibull o Dlaic]y (i) ipuaS el g pladiol
Clabiny duledl) Lilal) Clalbin Y] Cpad oLl e pis Jane JS dalid) Lol sl 5
ol Sl s e geiliil) &gl g abaidly il g ) wlii i lgilgan 5 5 )
o A sasnall 4 gadl sliall ana Laiy edisy/Tia [ gule VAV Gooaiall 4 sall sliall ana
Ld sl olsall ans Of 5T LSS TNV A g )l L/ T G gube 09 e i e |l LY asas
oalisf (A 5l Las g iy paall 6 sooaiall L gad) oluall ans %YV Jiad drsaisal)
dilasal) LY 0 % £V o Ladl geilial] < L A/ piae, ¥ e e Zad sall olsal] s s
il Ly paal) S olad) SS 8 LY o diluad) b gio Laiy ¢ a0 v G b T Y agiv
oo (Tr ostle ¥7.2) %20 a5 de |y il Gonsall L sadf oliall ) LaS | yia O
oo v Y Al Lond (D sel) duoalaall (Lulua) Ldedll o ) Clalis/
doas f @iliill Cinzn gl (i 95T+ 5:16S) jaill (5 M) pLLi Cin din/T gilal“Y. OV
Lgle s cylis by din/TIATYY CulS Liparsal ddgadl oluall (1o LiSe))
(e o JS) Ly (%7 3eliS 53) padaid] (o ol JUSel Dledl) (5 ) Claliin)
(%Yo % 5eliS 53) Cpaad] ol LSl Luledl) (5 4 Cilabiis) busie Chaiy
i)y Cldll de )y il (%9 + 5014S) Laiills 5y plii pladiiva] L 13 4] () Aol jl) ilia 53
Clabin) Gl bl s ) se Yo madll Jsane o)) i (% V0 50 18S) il 5 SIS 5
A /T Ggale 1Y OV (o (adils Cipus Jualaall prand gl duledl) (5 ) sl
olaall o 95TV Ly i Sias Las disy/Ta P T V VA i g Laa odin/Tia yaala VT AAY

A sansal L g

g — L gl oluall agiis 5 )3 - (5 il A s - duile cilaliin/ Aualidalf cilalsl

el cplaina daala Ao )30 A4S e 3l Aaigd) and (oo bosa Hiaf’
drweshali@yahoo.com

Oadl) cplaiaa daaly Ao 30 A8 e 3l Aaigh) and odl jldia Wi
abdallayaya87@yahoo.com

Misr J. Ag. Eng., January 2010 215


mailto:drweshali@yahoo.com
mailto:abdallayaya87@yahoo.com

IRRIGATION AND DRAINAGE

dadia

EYYVo 4 paall Gl dae gy ¢ ALl ;u?uzﬁagﬁawe@@ﬁu "
Shals (e Jiesl€ VAAY LD gialie aY 00 f ale alasd s da
Gl Jaalase e JS 4l B 0 JSa T Y alide ) sl dalidll
G o el e lalaie] JSa £VEY La 508 daliay (el -yl 53 - adll)
€17 W o8 daliy Quiall Jpana g ) o (A JUiSa) 06+ alalise (oA padll LSS
i) daeS @) Bl e alaie Wl HUS 1)) Y el Gl J seana o lSa
(8 Liles Ll (o) alai wadied ¥ G el dcaidiie Al (5 dadail Canig (5,00
il L oy Adlidal) (al 230 S YTVE (e S agd 4y pide (B a0 LS agd 4
Al 8 4 sall obaall (o gusia aldas] Ci¥ama gl ) (o Laa ¢ gall obaall Hila)
Canall 138 elas agd Ay e B A gl elpal) Al Al ol Auld) Aalall CulS Uia (g
k) cllbiall (e JS U jle eyl & gansdd) 438 gl olall 512l ani ) Cangdl

e A e (8235 Bud sl ol 5 2y 5 yall Jalaall Aedl

Jard) (5 hs 3 5a
abadlae JLadll (o Wasy g Leia Ml ¢ all 8 celaiia ddadlas Oy 2a) agd 4 e
Gas cle aliilae 8 ey cle abilany Glada b 4 e Ciall ey Casall
() Jad) (;LASRML’J\ Muijg_\;j 0 eyl

3\5@'[\ % -
0 - -

§
i

B 2000 m< 712000 - 2200m
_12200 - 2400m [7]2400 - 2260m
712600 - 2280m

ol s e g Y sl

e A el el o e gL Y 5 @B sall 1(V) JSS

Misr J. Ag. Eng., January 2010 216




IRRIGATION AND DRAINAGE

Aa 2 £OVNVTY LEYYYAY Joh Jhad (4 paall b A jall oyl ) LY A o
O Al pld ) Ja gie aly Ylad Aa 0 VVEYAAY IVIAVTY (age Jhd s B4
AwfpaY v v el dagin Jane G Cila 4w Al Flia ¢ gie YEO L ) mla
AAT kel b ol d il gl Eud i Y Lgie i YYT0 Ay padl b aa gy
S EY g Geadl Ll Ldlae ) Caiai Ll Gala i ) oA i 32 YAA el )3l
Y omlefleel Y EE e YeesY w08 e feenY e G Lelee ] ) 5
SuY0Y e Yeod e cmledleel 6V e Y eoY e G llac) i YAC ¢ yia Y e

e ) e B Lghlee

o s Ae) )5l danadia (5 ) 511 i Oped e A Sa e LA &5 Ciad) 345 (a jal
i 015 gl (e e e el 55 (IS (L Lele e 34
J\:\md\écjcdm“)}md\:\ccﬁd\esshd}idﬂu@ﬁ/\\/

sdial) 1,4 A%, 4k
;*%ﬁu@éw\@#\DMMWJ&!PJM#E:\JJ\

5 il ) e el (8 GRS SV 3 T i 48 gl slaall (adi sale) aaa lusa]
Ting et al. )LPJLLMY\.L)LN?SLMJL&A%\ . AJQ@MHJ\_‘:? Jaza
.(1998; Bazuhair et al., 2002; Edmonds, 2002; Subyani, 2004

O Aala oy ) Sy agd A jude (8 Al sl slaall il Bale ) aaa Jaaa L8 JUlly
Al Adalaal)

= 5 sl 4 sall olpall paiill sale) ana Jane
ol sale ) Jare x - Alladl) Aalisall X (5 siaall HUnaY) Lo i Jaus i =
L 0l e 9400 Ly 5 8 5 agd o sad Alansiall dalisall gy duaily Aladl) dalindl)
Agsiall HUaeY) Lo i aliea L ) Adassiall Aalisal) ) 30 Clad yall Cilaliss
= agd (8 A sall olall (il Bale) aaa Jara 1,
Ai/Ta sle VY AIY = 0 ) % (4.00) x Ya 'V o x VAT x Lifa + Yoo =

i e A g3 Juuabaall (6 ) Al s g gladl) Flal) cilalgia¥) cilasa £

alaal) £ 5 gll 55l 5 Aa 50 Ay el A Aliall UL (e JS e Taldie] (luall o5
ddans e el bt 5ol sl A5k ) g sl el Lyl ey o jall s
e 5 ) el dalidl (Jraladl g 5al) dge ) 31 clibl g (LY + 5 Lalidl sba YY)
S ) saal) e Bl Ay il el al e Jsanall 58 Jgda ¢ Aol )5l 5 )G
sl Jal e e Al e JS ddeal) ) JSH 2 3 el Bae dasi ¢ sdall Bas ol

Misr J. Ag. Eng., January 2010 217



IRRIGATION AND DRAINAGE

ULl 5 (il il yo (e s pe JST AL Slgall J simnal) il Jualas ) ddlca)
AL o Ao gle ol A8 4 3 o) g 4y il Aalaldl

CropWat 4 Windows version 4.3 sl dakaia J8 (e Aaine )i geS geali  aladinly
ol a4 paad ALl Gl 2w (FAO) (C 1996-1999, FAO, 1IDS, NWRC )
Sl Cls

e Adhiad Al 8 e il S an jall J eanall o o) i Hal (5 5eill Jasnddl -
(Allen et al 1998) i s -Claty Slll 43 yhay 5 dpaliall Leilily e lalaie]

alaaiuly s Al ol s dilaie JS0 Al 8 el SO oS il el haall Jase Y
alall 4t Gilall FLall FAO/AGLW Ji (g la g ohat o3 i) dlaladll

el se el 0 bl e slaie] agi 4 330 (8 55 0 Jsane IS Sl zlaal) Y
bl alasinly xa all J seanall ) clalia¥) 5 Jualaall

Al e IS iy e lalaie) dikhiall Jualae S0 ol Agan 5 g0 clalgal -6
b aladiuly J peanall kel Clalial) 5 ) 53l e

1 AUS i 0S8 5l g ol dduaall ¢ il e S5 Aualild) cilull g cils) Al I

Genll (3 L) dae ¢ yanl) Gy 5 a5 il dealall bl 5 culed Jall 330 3 il )
e dall Csniall ( Jall JSI Baadl ¢ gall vie elall (osusia ¢ yindl jlad ¢ iall yie
Al 13 ae LShiay N LY aae ¢y 8Y Al cdie Gl dae

Asadl g g a s i S g dualald) cluldll 5 cilel_all 330 a3 ¢l jaall 5 Aauadll Y
3,8 S il g ) el g gl peal Jare gl 558 (S il & )b
RUER PSR SN

5 pal) Jualaall g 53 aais 5 JSI 5l daalad) ciluldll s el jall 3l &5 i ) oY
Al GBI A N S il sae g pall Aalisall 5l plai g s

1l LaS agd Ay pata g Ay dald) dluad) cilland) 1 ) slagd

M5 e s iainay i 0 dalall cluldll s el il aead Ja siall (lua -

4 sall olaal) o guia (B (g gind) (RldAIY) Jara 1o JX0 agl Ay ol Jas gl e Y
LS UL A gl oball (g (5 M Ao 5 ) Jall Aalisall (YoS S 8 LY 2ae ¢ il
0o Ay el 8 3l das Jase el 50 Ai/Ya Al bl e (s sl and)
Al 8 U8 IS Ve 3 gl sball Jame Aiuy/Ya A sl olial)

Jealaall 4 gunall dgladll clllidl) pe @8l 3 aadiud) Jall gl & jle oY
A A e Ay g el

Misr J. Ag. Eng., January 2010 218



IRRIGATION AND DRAINAGE

A8l g gl
140 ) )30 Qpalaall (g 1) Al gan g dsilall clalia¥) ;¥ )

Joalaall Jledll (ol cialiial dalaall el 20l clalia¥l (V) sis mans
SN ol ApaS ) dlli) cleinaS s 4y JST Al B all s ¢ bl aae (e adlgan
Ayl Ayl Jealaall alandl (sl s Tl i) Audadf i @l 5 o poanal

o e (g pall Jpealaall g5 )l A pan 5 Bulaill dplall lalial) (V) Jpon

. e ld A5 al) Jrealadl
Yot £ YYNY iSa daludl)
EYA R YYdo UiSa/ae dgladl) 4l cilalaay)

- ¥4 ¥ <Y1 % shall Lghaiy Al clalia¥) s
vy Vv q0A DS /ae dgladl) 4kl cilaliay)
A% YYa. . yoquy %1 BeliSy JSa/Ya adau 5 ol
AT Yags %3+ BeliSy liSa/Ya it (5 ) olre

fovy %YV el 5 UiSa/Ya malll i)l (5 ) ol
A YTV | ey g | YYYogary 4l Ya skl gl ele Jleal
I B YYATIRYY 4 paall/Ya gailly 5 ele sl

Vegyayry 4 aall adll/Ya G0 s ) ela  Maal

1 e dgaadl e g

Y40 S agi Ay e b e ) )3l Jralaall 4l 4l cilalia¥) o ol s
C Y Al gl clalial e el Ladard ) Al o g 8
&\ﬂ\&&m\}@ﬂ\juﬂ\d}mwdﬁu_)uu‘}a(u.u}aﬂ YT e Y4
aisall fan YEY 5 40Y 51007 o Aladl) o)) clalial o i gl b @l
il ol ki g adand) (g )l Al g Jaggil) Al aladin) sie dyledll 400 (g ) 4K
@) Al alasiuly 4 slhadll Adadl) 4N (g 0 ApS i (V) Jshaall s s LS
vie J seanall dledll 2SN (5 1) LpaS Caaidil Loy il o el 5 caiall g ldl
J sanal dgledl) 2SN (5 )l ApeS Caaddil cpa 8 sl e Caiadl g oldl) J gane
s aladind (8 @lldyy ansall /Mo £0VY I (31 gl alla aladiu) die il
slaall (3o %6FY L8 i sau Jaalaal) @lli) adaudl g ) alkas e Yoy Lagally ()
Of AL s s Jaalaall @lli 5 ) Dlad 4 saisal) 4 sall obiall (e Y2 4TAYAEE

Misr J. Ag. Eng., January 2010

=)

-y

219



IRRIGATION AND DRAINAGE
Jsana g paadd b sin 4 gmuall 4 gall slaall (g0 %V o ) eyl gl
e A ey lal)

o LS Syl i JS Jalaall

Jsaall 8 Linall dial) Cildasi gia gy agh Ghlial el )30 45) Y JLY) due s
e (Y)

gt A e JLY) Aie bl el 8 Jaw gie 1 (Y) dsaa

Alwa | WY e | daleal e Ggadal) | Gard) | qigeddl [ Gee [ kB [ Al das
s | lgsley A | Al | cpadtaall [ el | el | dadiaie | dal) | il [ dal) | oSt
S Jusa padd S S S Sa | S ]
| N \ ) ¢ \ v,vzv| B v YoV | YYA [ Mo [ Y Y [VaAs \ 1 |"“’“"

3o =l 5 ) 0e %1 Cas (B a8 Asle Ji LY e %Y e Of ) gl -
g aaly ol Sl s el G aand gl ull /paladl Y e sl
Ll il TSIl aaed alall Jaws giall s 385 ¢ )/ padi) A

e %t Wi canls i s osSla¥ LY (e (g0 %1 of Ll il a3 Y
S ) aal) s padd LSl Al LY axe daugie aly S5 e i agadl LY S

Yo oo Ju Y L S e cpadiay (I puall palddY) ae o) mlll cun WS Y
2o angie OS5 cpadd e aal gl e Gpuiiee 230 ST als ull/add
DU ael G Al alA YD o) (e 138y aad )l pedd V)T i)
=100 ol clalaainl 48 el slall e Jsandl o) il agilSal

0oL a5 Aigall LT Chaal o 5 A TA 8 0ol &5 digall HU 281 () i) i Lyl €
bl 8 Weli) a5 dul ol cans ) Ll U1 e %8V o S (il g 0
AY e ale amy Ll 23 04T+ g cclipal) 8 Welil 23960 Y o s S

YV by ies Yo i lajia o LY e 9%YY of ) Lad mlull i -o
Lo gie iy g ¢ yia YA Y VE G W Ul 2 5 LY (e 96T ol 6 ) s LY)
e TY Al 8 LY jes )l

iy ¢ sia VA0 (G 7 9l 53 5 sanall dadand) D0 sl Bee o)) il mia i 1
aall Gae laugie dly My ) geanall 450 5¥) JLA jie YYeoOY G )G
A A e (5 e e jieTo

G gie Jans gl (dd) g ¢ yie TY A S jia) die slsall (o sasia Ja gia () i) o -V
52 A ) olall Gigia 8 Jagagl) Jaee Jagia Of Cus gl €0 ) Sl ol
30 )T LY el Guantil) ) je 230 dangie gl 285 A5/ jiae Y

Misr J. Ag. Eng., January 2010 220




IRRIGATION AND DRAINAGE

G eoia 0 e JAYIs Lete JS G Al 335 Y Al U e %8V O laas LS
Losgie gy 8y ¢ i Vo sTe e (e agin Adladl) Con gl y3 Al T e 9%YY O G
O il ) LY el ol i 135 0T Ayl (G SLY) G il
DL el ae i IS il Gl g Jalall aae et S dgid) GleY) Adlas Ble) ya

A sthall daaall ALl L aa Y (4 ddapadll

Gl gia g agd Ghlial dae 5l 45055 ¥) LA S jaall y i) clily gl
(A i (1) dsaad) (8 Anall 4l

EPNK) iad

-A

-

Sl 508 < &y pal b
sl b | el | s iaadl Sl

iclu Obas G delu/Ya YE
9.64 26 1988 19 1989

S giall

P ALS LS 5 a3 gl Al 8 Fadiiis Aaima a38) ) Linyl il e i

Yoo ale a LS 2 0 VY el 8 LewsS 53 a3 %) T el
Aelf/YaY ) £ (o Gy jea Jaad ardiiusall Climall (e 9617 o i) cpusi S
T siall IS ey e l/Fad Gy jemi Jil 5 Ael/YaY T (IS addie iy i el g
i gl slaall ApeS) andinaall (gsadl Tangidl o) i 13y Aelu/Ya) 4 axdid)
ol sl Jass gia) A/FaTTASY S A juadl 4 el ) b JS (e Al

(psAelid e 3l b aadiudl)

G adll (e %t el oA J8 A p a3 @ aa pal ) Sl e g8 Lial
Yoo ale s LensS 5 25 06T Y Laiy «lislaill 8 LeusS 55 o3 Aadiiinaal)

b coban § ALl L5 calS Radiual) S padl (e %1+ o il o LS
& 88 gl 3l Jan e IS Leiw clan YA L a8 IS el (e %YY o) s
33 S dardiadl &) 5,08 augie 36 o w1 las ¥ @l
Ghaa Yo ay Al dyslhall o jadl 3,8 hugie e ghasVO i
(+.V03elSy VO Ny Bas daugia 5 AL/ YT iy pua)

(£) Jsandl (8 dapal) L) Dl sl 5 g (Bhalial 33 galall Al o))l (5 1) il -
g L gt

Misr J. Ag. Eng., January 2010

221



IRRIGATION AND DRAINAGE

e@hﬁMJL}]uAJ&M@)}\:\&cuAaJPU\U_i\c«\)ﬂ\jau}iA(i)d}.\;

Tl | Jomadl | i g 5

el | Al |l
‘)USA d_}.uau
2.743 <la e | ausid

A

P2 96 5 ciall Aol )3 addiiny 4 pannal) 48 sal) olaall (o Ja 04 (of peiliil) iy
olai | sy Cpe i el (e %)+ o o Liasl gl (i LS 3 poaall & cldll del ) b
ety QUSAEL) G o sl E Al 5558 JLY) 00 %17 O WS (Leall) adandl (5 )
Aalisall T g S Laiy ¢S + Y YulS dalioe il HU€a0 YA cuilS iy dy sy Aalise

iy JSJSAY VT 455l

clalisiay)
Gale YV AVY D sy 508 agh 34 sall slall (o giadl gaill ale) o Jau sia
O3S g A yde (B A sall oball (e Lgwladial Canl gl o dll daa (8 llhy 5 Aiuy/Ya
Aal gl Gad S A5/Ya 00T Jlea

Gl 3 W) ges on Bpmnally Eeaiondll &yl Gsadl sbaall s Jou sia
G (O MT e 5 diyTaT1A0Y il aalgll jull gsiall Cadl das gia)
obaall (pa pasiuall 28l Cunal o Jay 1da g A/Ya G0 e M Ayl
ol gl ) das o gia Calanal A5 Ly 6 10 5 cliy/Ya) €0 4 sasal) 450l
e Rt b yal) slaall (a Lgaloiiad

Besio o WS dlin/ jiae ¥ S Gppnall 6 G sl sbaall Cogasia (il Jee
0w S aladl JS 8 LY (G deaiiasal) i) ALl

Osle YU£ 0480 iy 33 culS Ae ) 3l 8 Reddluall 5 A pasall A sal) oliall
sl Knall 3 g sal) Janalaall gead A guesal) Bbadll (50 clalial oo (Yo
%+ 56liS) aally (55l AUai aladial die Aiud) 3 Ya oy saleTY OV ey 3 Y culS
(i

e 135 UESATY VA CulS A al slaall (e g pall 5 Raddiiuaall Fae 3l Aalisal
STV ARYY S 4 sanall A gall sbaall (o Aadiiivuall aa gl VSl das ()
33) oadand) (sl Sl Al (ol ilalial Jaue e i o i 138 5 chiad) 3
Sl el (5 ) clalfinl Lo e Chuaiy cincn o S Lind s (%0 5eliS
(%V0 %8 el 53) Cunall 5

A5 Ciall g Al Ae) ) D g8 5 (%90 8elS) ol (5 aUal aladdul die
Jralaall il alaidl (5l e Yy zadll J ganal 233 (%V0 8elS) (i b )
4 gunal) Aladll (1) elae Clalyial J& (o gu 43 4 el Ay el de ) sl
Al b e e GaleY Y AAY U AyYa sle TY OV e Jualaall gueal

Misr J. Ag. Eng., January 2010

)

222



IRRIGATION AND DRAINAGE

5 A pnal) A sl bl (e (%TY (Jsa) B/Fa Gala¥IN VA g @l
Ll il

D JS0 GSIl) aae Jansie) (ad & EVYY an A paadl Adae) )3l LU SILd) dae Y
Y 2e Gaa %VA G e Lee (0 AAT LY e 8 paladl 0 VY el )
iy Galadl VoA el (85 0l o aae dangie ) i 8 ASle agual 4yl
(land £YYVO 4y il (ISl

VoYYV aa Ayl (8 de) 5l LY e (OSIL) ) cpaadiad) o) 8Y) dae A
GORAAT LY e A adiN T el i IS e cpdtal) dae o gi) (adld
Gl 1 e (s g sl 8 Sl 313w (0 06T + v m SSI () g Vi
G o oe ) e i 58 JS 0 6l ((Rawit YYYO 4y paall Sl i)
P

Lol )30 LU Ay aal) 8 et saldin¥) Al Al deadiiall S jal) )38 ¢ gana -9
138 5 (AAT LY 2e 8 djae IS las VY0 dauigia) las Y VATV S
Oban VY 05508 & jae 407 (e HIS) IS jas 3o (g gl 508l Haa llia o) ay

)yl
Ay seandle elaioa ¢ FLall 3l (Yoo V) Ay sall slia V15 aall ol yalall dalal) 2l
Al
Aol M5 s eee )N Gl g elan D Aaladl 5 oY) (Yo 0 Y) o)) 5 el S
Aiall 4y ) ggandl (s M
Agricultural Statistical Year book 2007. Agricultural Statistical &

Documentation Department, Ministry of Agriculture & Irrigation,
Republic of Yemen.

Allen, R., Pereira, S. L. & Smith, M. 1998. Crop evapotranspiration
“Guidelines for Computing Crop Water Requirements” FAO
Irrigation. and Drain. Paper no.56, Food and Agricultural
Organization of United Nation, Rome.

Bazuhair A.S., Nassief, M.O., Al-Yamani, M.S., Sharaf, M.A., Bayumi,
T.H. and Ali, S. (2002). Ground water recharge estimation in some
wadi aquifers of the western Saudi Arabia. King Abdulaziz City for
Science and Technology; Project No. AT-17-63, Riyadh, Saudi
Arabia.

Misr J. Ag. Eng., January 2010 223



IRRIGATION AND DRAINAGE

Edmunds, W.M., Fellman, E., Goni, I.B. and Prudhomme, C. (2002).
Spatial and temporal distribution of groundwater recharge in
northern Nigeria. Hydrogeo Journal 10: 205-215.

Smith, M. 1992. CROPWAT, a computer program for irrigation planning
and management. FAO Irrigation and Drainage Paper 46, FAO,
Rome.

Subyani, A.M. (2004). Use of chloride mass-balance and environmental
isotopes for evaluation of groundwater recharge in the alluvial
aquifer, Wadi Tharad, Western Saudi Arabia. Jour. Environmental
Geology , 46:741- 749.

ENGLISH SUMMARY

EVALUATION AND MANAGEMENT OF
WITHDRAWAL GROUND WATER FOR
AGRICULTURE IN NIHM DIRECTORATE-YEMEN

Adel Mohamed alweshali' Abdullah Mohamed Yayah?

The aim of this research was to evaluate and manage ground water
withdrawal for agriculture in Nihm directorate, by studying random
sample to measure and read the requirements data of agricultural Nihm
wells. Annual ground water withdrawals for agricultural irrigation were
compared with both of annual renewable ground water and actual crops
water requirement in Nihm. Actual crops water requirements and
irrigation scheduling, and quantity of water to be applied using surface
and drip irrigation systems were done depending on each data of; Nihm
climate, crop coefficients and soil type by using a computer program
(FAQO). The results showed — as sample:- that the annual volume of
groundwater recharge was 21.813 MCM per year, while annual
withdrawals volume of groundwater from all agricultural wells was
found more than59 MCM per year for irrigating only 3118 ha. Thereby
annual withdrawals of ground water was 270% the renewable

'Assistant professor, Agric. Eng. Depart., Fac. of Agric, Sana'a Univ. Yemen.
drweshali@yahoo.com

2Associate professor, Agric. Eng. Depart., Fac. of Agric, Sana'a Univ. Yemen.
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groundwater, so annual decreasing rate of ground water level was found
0.3 m/year. In about 47% of Nihm wells the in-betweens distance among
them were below 500m, Where, the distance average among wells in all
directions was 560m. The total quantity of groundwater withdrawals for
agricultural irrigation increase by 45% (26.4MCM) comparing by actual
irrigation requirements calculated for cultivated crops in Nihm (about
32.57MCM) under surface irrigation system (60%efficiency). In
addition, results shows that each one hectare receive 18922m3/year of
withdrawal groundwater, as about 200% average actual irrigation
required to irrigate one hectare by surface irrigation system or 250%
average actual irrigation required to irrigate one hectare by modern
irrigation systems. If drip irrigation system was applied with efficiency of
90% in substance to surface irrigation system to irrigate gat and grape,
and also, if sprinkler irrigation system was applied in substance to
surface irrigation to irrigate wheat, so the actual irrigation water required
and withdrawal form groundwater will decreases from 32.57MCM/year
to 22.887MCM/year, this resulting in saving 36.118MCM/year (62% of
the annual groundwater withdrawal).
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