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as stated in the terms of refderence Annes A, to do a short
Eudy oo regulation of Wadi Mawr water distributicn and to make
mcam endation for fubure eguitable distribution of wadis water.

flow  and  Floodsy  with different MEasuros ard

o= sublject ‘was rajised when IDA mission for the revoe of Tikama

:-5"- el

fngHaL fgricuwl ture Development Project, in Jduly 2 1989
E:Dmmunnﬂd Lthat.y, a short study of  the ezperience of water

vgulat-nn ot Nnﬂl Mawr over the laszt period, to be carried by an.
hﬂEpEnfUﬁh consultant. who should evaluate the equity  or

LhETNlﬂD the water distribution 4o Lthe farmers over bthat period.

gﬁDECEmUHF 4, 1989, 1 received a letter TDA's lettar 8N, 2204/89

'ﬁluding the TOR of the reguested shorl  study. Such  that
fﬁmitting of th draft 1o requird to be before Feb. 1 1790 and

E anal raport bhetore Feb. 25, 1950,

'?propwﬁﬁd that a short study could be done in 20 days trip Afor
&é:draft report sabmitiion, Lthe final report could be subsltted

fthin 18 days from receiving the commoents,

W

e

g appointment to commence with the study as rameivies FTRTN - T8 T

1990, My arrival to Hodeldah was on Feb. 21, to commence with

result of this study is based on the avallable information

SR T P T
T o

Fa

e

;
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data  which I obhairmed, my  Figld wvisits, dicussl ong,

<
ot
.

stigations and survays, and within the time @ imits.

T e

TR
o

TR  and the itenary of the visit is shown i Anoex A, and

ag" til.

AT

T



1. HYDROLOGY BACKE  GROUND

General

i1n centurigs the water distribution system of Wadi HMawr Was

developed using traditional spate irrigation methods based

an the natural flaow characterstics of the wadi.

The rapidly increasing spate flow which lead to a sudden

hight of the natural discharges and conceguently 1ts water

levels was mastly destraying the the
and affect the crop

dvkes & spares which

distribute the irrigation water

praduction,farmer income and level of living.

the development of the water use system of the

Considering
%3 b
% Kalaback Engineers in 19273 to

wadi, YAR. appointed Timpton
carry out a study to evaluate the pheaaibility of irrigated

agricul ture 1in the Wadi Mawr area-

in Jan. 1979 T&K submitted their final repart which included

their study and evaluatian of the natural surface and ground

water resources, Crops and =o0ils.

Tk plan based an dividing the wadi length into 3 reaches,

each reach has a diverging check stracture on the wacl

course and its own supply canals one oo the North and other

and other on the South cide of the wadi, to feed the

existing primay canals, <uch that each reach would take its

share.

The plan alsao included the utilization of the ground water

resources +for the use of the existed walls and to drill 21

additional wells in the areas which will not be commended

from the proposed scheme.

S

e
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~Conterning the proposed irrigaticn water distribution plan,

'wnq' LA -'Il iy I-*
| |

T

it was  bawswd on the ubilizetien of the ecapseity of the

~supply canals to insure equlity distribution such that

TR

sach canal takes ite shere wsing & contrel radlial gates.

e

de i

: 1980, Sir M. Macdonald and Fartnerse ware appointed  faor
?{hé getail designe and construction supervision of the Wadi

_~Mawr Develaopment Froject.

REGeahl s

MMP revised and updeted the study of Tk, They also

-

Sreconsidered the T4l distribution w@ystem and design
procedures, while maintaining the over all project

- objectives.
~The MrP final implemented project design was Pased on 1=

- Having anly one diversion stable concrete structure

- One prifcipal canal controlled for the dicharge limit

by using Nertic type single buffle gate.

- The supply canals to the North and South sides of the

wadi course are branched from this principal canal.

-

- Supply the prifncipal canals with weir typé.%alla to fla-

tten the Hydrauilc gradient.

- The primary canals branch from the supply canals up-
stream the fall structures and can allaw its maximum
flaw capacity to pass with mipimum flow in the supply

I canal .

- Sat a detailed water allocation and operation plan
on calenders bases to be followed to insure the consi-
dered water sharing rules, in the project design.
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- The Wadi Mawr project has been implemented &and put into

—operation in 1988.

" The project Area

Wadi Mawr iz of the largest of the seven major wadis that

]ﬁranaverce Tihama plains and cross one of the best developed

farming areas in it.

-The wadi is orlginated from the central rugged high mountaln

'reg;cn of the country which reaches an altitude of 335300 m.

U.5.L. and flow west ward twards the red sea (F.gl.l)

-

The project area lies betwean two smaller wdis, wadl Jah to

Cthe North and wadi Ayan to the South,with Wadi Mawr cutting

the area 1into two almost egual parts. The praject area

camprises about 72,000 hectars of land, of which 61,230 ha
are clamified as arable. It has an average width of Lakm.
and estends from the foothills to the salt marshes near the
sega cost for a distance of about 4&km,  The region which s
considered affected by the wadi and s regularly @ or

periodically irrFigeted is af about 246,000 ha.

The project is situated at about 100 km. North of the costal

main city of Hodeidah.

Climate

- The climate im the Freoject area is hot and arid, it is

Rrtremly het  execpt  din the winter season  whaere thet
temprature range fram Eéﬂc tao 34Gt. The mean monthly
temprature range from 1?0 to EQOC while in July range

fram EEGC to AGGE. Brual mean temp is 23.8 A{or the
minimum an EGGE for the maximun.

The average annual precipitation is about 164 mm. 1t 1S
mostly affected by the mansoon type rainfall distribution

where 75% of it iw in the period July thru Dctaber.



- Table 1~1
- Monthly Tempratures on Rainfall
- ' at Al - Zuhra
J 5 4 , 2 :
(1) Mean Temp. C Frecipitation
o
5}"' 2! ‘ﬂj \ MaMm
Min Mean Max
- | l a g .
- | 20.9 1 26.1 1 31,7 %0 5.2 \
{ 19,6 1 2.0 1 32,4 7F 4.7 1
| =0.8 1 27.8 1 3a.1 7 .5 I
i
- | oo L 30.3 L 37.7 < N 1.6 |
| me.4 | 32.40 1 3803 9.8 | 1
- Loz, 1 3308+ 9.9 (1 4.7 | :
July C o4 1 33.9 0 1 9.6 0 38.4 |
- August | 28.2 1 ¥3.8 1 39.4 A 34,1 |
' September! 26.2 | 32.4 ! 38,7 1z 18,3 | f
October | 24.1 ! 0.5 | 36.9 /70 62.9 | 3
- November | 22.3 | @\ | 34,3 /19| 8.9 | l
¢ December | 18,9 1 \A8.7/ 1 ¥2.9 ] 0.1 |
- e N | e e | e e | e e e |
o Annuall  23.8 1 30,0 1 36.3 1 164.1 | k
- B - s S S
- 1 - Mean of the period 1972 - 1977 after TK
. 2 - Mean of the period 1977 - 1981 after MM
: 1 - 4




= The average monthly temprature and rainfall at Al-Zubra

“station is shown in (table 1-1)

The average relabtive humidity is 20% to &U% and range from

in the early morning ko 29% in the late afternoon.

I
i t
C-
=

The annual fres surface gvaporation is estimated to be 3,000

was estimated for the

mms  while the evapotranspiration
Zuhra station

7 KLy

rEfErenceE evapotranspiration o

A A T PR

to be as shown in table 1-2.

b

E

%: Table =2

s T o

£ Average Refference Crap Evapotranspiration

E '

5

E_ in mm

.r-.:

£ January 117

¥ February 129

i Matrch i8e

; ppril L

i fay 237

% June 221

% July 2aa3

? August 217

} September 194

? October 194

% MNaveamber 162

f Decemhef 1356
FBrrual CERE

T L = 5
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~Land Resources

’Fhe'wadi Mawr i & gently sloping plain composed of deltaic

A MY

)

-material laid by the wadi flowing water fram the upper

R

~lands. The total project area covers 72,000 ha.

o

B e |

]

~ It was classified and evaluated under potential irrFigation

—developments, seperation between arable and non arable lands

and classed into 4 classes from soil phisical and chemical

sl

-

~point of view.

Class 1 of  Z2I0F0 ha, represent lands that are highly
suitable for irrigated farming and having a high sustained

-?_prncu:tiﬂn capability.

i At e B ST Ty et el

;_'Claas 2 of 32,040 ha, similar to class 1 but have surface
Ea'“ail conditions from the pﬁyﬂical and surface slope and land
E:'leveling point of view that may effect its productivity when
%i irrigated. ‘
;_ Class 3 of 5,840 ha, have restricted suitability due to
5; fﬂﬂture, morphaolagy or drainage.
3

Class . of 10,420 ha, not erable {or, topogrophical,
; chemical, phisical reasons or ocupied by raods, villiges and
; gand dunes. 2 7
- il
i Average slope from the east to the west of abnuﬁfémﬁ- in
;' gach kilometar. 'Hx/
:_ The soiles are alluvial sands, sandy silt and sandy clay.
%z Trne surface soil deosnot have & well defined profile becausea

of the aridity, water and wind erosion.




In general the soil is non sodic wWith low nitrogen, low

hiumaus content and low soluble salts. The average water

holding at field capacity is about 12% and at the wilting

Tpoint 3.5.

fTHe average available water 1s G.o%

= The readily available water at 73% is P i U

4.5 BSurface Water Resources .
= — o

e

i

; _

g The surface water in the project area, prcept for a small
B

2 amount derived from storms in the area, griginates from the
E:

¥
i

Wadi Mawr catchment area. Surface run off of the Wadi Mawt

catchment area 1is mounitored at Shat Al Erge quaging site

which was stablished by Tkl in 1973, at about 11.5 km to the

upstream of the project mewly constructed diversion works.

The +type of flow is shown in {(Fig 1-2) which is & typical

spate Flow Myvdraugraph Fuled by mansoon type of wstormy ahart

showers where the flow increasags rapidly faor short

L S A (5

gurated

L

i)

duratian.

=3,
¥

The mean daily flow in the winter season, Nov. to Feb. is

- ._.I._:,.;..I_I:.._I_...I e

emupehrial base flaw and range from 2 to 3
where the flow

gourced from the
=

e X .

mT/s., the first manscon peak occurs in APr.
and decreases slightly in May and

pericd June

rises ta about ld m3f5.
= early June then get the maim flow peak in the
£ thru October where the mean daily flow reaches I3m /S,
Trne daily Fflow rates &areg varying rapidlly, it my may
and loose again 7O0%
follow its

: P
increase about 50 ar &0 mo /. muddenly,

AR EE T [T T

A=  wven BO% of thise increase in & day and than

normal reces=idn.
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the watershed.
Shat Al Erge is shown in table (1=-3)

monthly flow rates.

- The wadi water has very low salinity of about

;and very suitable for irrigation.

Tabla I - Ja

1w

P | v t L-

- The eetimated runcff factor is 5.7% of the total rainfall on
The annual runoffe calculated from the records collected
~and Table 1-Za show the propabllity of accurance

350 to S350

e F
o Proportipn OF Time Given Dl¢Lha.gE Is Eguallaed or Exceeded

e L~53 i IH" ; I+ & EE T
--...-_a..__..,...-l::.-------.-...,.......--..--..."...____,.._._--....--....----.-.._.......-..-_-..-;L--.--.-..-___,.--_-'.-__----.....:........--_-_ :
& Ddischarge  Jan feb  Mar  Apr May  Jun  Jul fug  Gep.  Dct
B‘::_:..‘_ .. |fl
s e ke e et A .
B o

B T LS 0,839 0,939 /l:r-sw 0.634 0.753 0,911 0,998 /0.882 (0,730 _
] 0,478,0.838 " 0, :rg,{ 0.5 lo.1o 004778 0. 78007 0,805, 52 0
! 0.183 (;_a S04 0434 0,582 0,508, o 577 | 0.832 umli 0.58_0,

------

W 000 0.0028003 0,187 0.23.70,000 0,008_0,022T.0070,013

LR ke _-.-_|.--,.-.,.,||..II -..-...-.. : "F-f':"'_‘.'.':-:_-T_.‘-._'r'_-\.r'-__?'_-""“'-

100 =t 03 0008 -~ 0,005 - 0,003
G;*-HJ;' L e :fﬂa;
&; ' M e : laﬁzf.L* £ Tt
e R A fEaR
Fies L | I‘r ¥y -
- L : [
e NG P e =
’ e -E_:.-
1 — @

B q 0,395 0.999 0.982 o, el 0,983 /0.800 0546 0997 0,952 0308 0,399 aw?!udu”

0,43+ 0.555
§ Ll . 4;? (0336 0368 0,43 0.395 g501 l 0,77 _ﬂ?w 2 0.7 0,419 0,437
0 oL 0.022 0,028 0205 0161 0,170°0.058 0,225 0,393~ 0,259, 0,058 Mﬁé u'mf 'a 13
20 0.006 |_0.010 J0. 189 a.uqaji:fban:} 0,013 0,052 0.111 2,073 0,039 ;ﬂma




Ground Water Resaurces

g depth ranges from less than Sm o to 30 m.

known souwrce af the aguifer recharge are the wadi and
deep perculeation losses from the wadi  and irrigated
fields.

Natural discharge of the ground water occurs through out the

yvear alomg the sea cost in the salty marshes.

- The gquality of the ground water is acceptable. It's

celectrical conductivity range from &00 to 4,400 micromohs.

30%  of the dug wells are less than 2,000 mic. mohs and 15%

of them is over 4,000 mic.mohs

=
The average tranmissivity of the aguifer was 400 m“/day with
anaverage specefic vield of 1.5834 1/a/m. The annual ground

water flow was estimated to be 19.1 Nmé-



Mawr FProject Consideration

S Agriculture

Cropping Fattarn

In the Froject assesment it was aimed that the Project
which includes the improvement of all the activities that
related to the agriculture production and markting will

ludd to -

’

(e

- An increase of 200 of the Erup area to be 18,000 ha

instead of 13,000
- Change the crop pattern towards better production

- Better water managemsnt will help chang:ng thm tragi -
tional crop pattern twards growing maiﬁm dnd high wvalue
crops  such as melons and onlons. Table (2—-1) show the

the past and projected Crop ared.

Tuble Z-=1 Fast and projected crep area (hal
ﬁ Bpate Irrigation Well Irrigated
B
ki
= ‘
ﬂ_ Crop Fast Frojected Fast Frojected
e e e e e e L
g; Sorghum  (White) 7400 8400 1400 1250
b Horghum  (red) 4000 1100 &E0 =
e Millet 1600 1200 - -
B Maize 150 S50 50 1200
[
H- Cotron 200 L &0 20 200
. GeBany 1500 1700 200 &0
i; Tomatoes = = 40 180
£ Onian - S0 20 ] 4

i 1




Water Melans =Ty 450 &0 200 i ),
Sweaet melaon T =E B TO0 e B
F"E‘l.j'ﬂi!-'y"itf_—'. - - 10 18] | W
________________ L7 R T S L ]
Total cropped 150007 LEG0O0 DEO0 PP LoTpe
Ui

alrreEea

Aplying the result of the researches, credit facilities,
impraved water distribution and an effective eantension
prgramme inaddition to the improvement of the crop
distribution and belter sesds, would increase the yield

levels and return.

Table (2-2) show the past and future yield levelg at

a full develeopment in year 2003

Table (7—-7) Past and Future Yield Levels in Wadi Mawr

{kg/ha?l

i Spate Irrigetion Well Irrigated

E _________________________________

E

ﬁ% Crop FPast Year Fast Year

L RO0 T

B R
Bl Sarghum (White) G 1 mRe $ELR LBO7

X o
o
N

Ratoon Sorghum 487 Fil T GG
Sorghum (redi) (=g L3I0
Millex a4 1112 -t -

T e N
, .
i




975 1691 1112 3197
FT3 2343 1251 2710

695 1168 695 1251

- - 1181% 24742

) - 152590 B340 18070
] Water Melon S50 13066 5750 14456
s BO04 12810 BE&0 13900
yE R ) = o 31970 44480

Past Irrigation Practices .

General

people in  Wadi Mawr have gained their practices
interacting with the nature of their wadi to develop their

traditional spate irrigation.

Realizimg the nigh level of wvariability in herent in  the
ephermial runoff, Upstream lands have higher probability of
receiving spate irrigation in any particular vyear than
?{huaa lying further downstream. The total area of land
watered being dependent on both the dietribution and
amount of runoff. Complex arrangements of water rights

are sat.

They have also developed and perfected a system of spate
irFigatiaon by diverting the flood water which flow from
the high wadi lands onto the coastal plains and direct it

through & system of canals to their lands.

Diversions were made by constructing easthern suprs in thes
wadi, which wusually are armoured by brush, o direct &
portion of the wadi flow into the canals wWhen & large
flood oeccured oF during pericds of sustained flow, the
spars were commonly destroyed and might be repuilt. Floods
might alsa erade the bank af the wadi amd a section of the

[

canal separating the diversion from the canal.




water distribution systemns were premitive consit  of
directly +4rom upstream of the

They had relativly high embankment

pfimary canals taking
diversion spur (okomi.
to sustain the high fluctuations. The farmers heep

maintaining these embankments ta protect their lands from

unenpected flaws.

The farmers take their water needs from the primary canals
traditional rules, sebt  and applied in
principal of water

 fallowing the
the over riding
the first to the upstream

cernburlss. It L4

rights on the wadi Flows, where,
has the periority in getting all his need of water before

letting it to the next, and =a on.

Two methods weres used Lo dzliver water to the lands which

are nd?ggfiy irrigated by flooding basing formed by

gnbankments  or  bunds. Im the first methad the flow 1@

diverted for the supply canal
in the canal and cutting the canal bank

by caonstructing Xy

water is diverted in the ilgﬁﬁngasiq, after the first basin
is filled, the dike along tne lowest side of the basin is
gnd in seome CasSEes

garthern

cut  and water flows to the next basin

to a third ane,
canal had to be removed to &

when the basing are $illed, the dyke in the

supply he down stream and 50
Qs

the second method which was prodominate in the ared,

In
flow is diverted from the supply canal into & secondaly
v camal by constructing an earthern dike in the main canal

and cutting the canal banks. A dike 15 constructedin the
ach side of the channel is

S

secondary canal and & basin an @

b i ] T LA

ATy

o
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floaded. gfter  that area is irrigeted, the dike is
breached, water then flow downstream 1n the secondary

chanmnel to irrigate the next field.
Irrigation under the old system was also practiced in

winter menths. The upstream irrigation canals, Daraaniah
Maadbaiah, Hadriah, Mawasiah, Al Naseriah, Fath AL Bary,
Hazamiah, and Basheeriah were consldered to be pernial_and
winter flows were diverted to these canale. Flow wWas
BpUIE., These are usually destroyed by  the flrut

gubstantial Flood in the summer.
Water Rights and Water Ugsers' Organization
al Water Rightes.

The farmers interacting with the wadil water
capacity, with the type and sequence of its natural
flow, had in centuries, developed, forced and

agreed upon the rules that organize their relations
comncerning the individual water rights on the Wadl

Mawr flow, and conpidered as & tradition by low,

krawn and accepted by every body.
The rules of water rights reflect the following i-
[l
- The wadi is a typical arid ephermial water course
fed by the runofd caused by a very shaort duratiaon
rain showers with differnt rain +all intencity.

- Thne wadi flow may suddenly lncrease by 30 or S0 times

and drops sharply in hours, then following the natural

recehslon.
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diverted in wWinter by constructing gravel and {éﬁppf?iﬁ




The wadi spate flow is not predictable either in

timimg, duraticon, size or its prequency of

Qoodrance

The base flow of the wadi is available in the winter

geason when spates are rare and not exprctable.

That the water which couldnot be traped by the up-
stream users will any how find 1t way naturally to

the downstreamn ONES.

The type of soil which is & moderate water holding

capacity but with deep profile.

fAs the freguent irrigation couldnot be insured to
replentsh the continiously depleted water by the
plant in the root zone.

If they cultivate the crop they couldnot permit the
rushing spate water to their lands before the plant
have a certaln growth range and tightly rooted to the
soil, the fast spate flow may wash the seed and the
surface solil with the young spepdling
Hefore cultivation they must have sufficient water
staored in the deep soll profile to minimize the
rizk of 1ouainé a1l thir crops.

fr the Wadi Mawr ls a pErnlal wWabtilr COUrSe, but have
@ flow in the winter priod. Nov.
ap different of

o limited natural bas

thru Feb., then, cultivating a winter cif

the traditional ones.

They alsg Can cultivate on the babe water in this

pariod somne pernial fruit crops and also some short

rooted wvegetable cropi.
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.Frnm these consideration and the nature and the
;traditinnal organization of the society, the people
" set rules of using the Wadi Mawr Water Resources

- which gives the water right periority to the

upstream user. The upper mast user have the periority
to get his land sufficiency of water before letting it

ta the next ta the daown stream, and so on. (see fig. 2Z2-1)

On the main wadi water course the first periority
(1) is to the most upstream offtake on either of
the Wadi sides, the water in excase of thelir use
or that couldnot be trapped by them will naturally
flow and the periority of its use is to the next

to the down stream (II17.

On the feeding canals, the periority is to the first
upstream user on esither of the canal sides (Al). .
This first periority user has the right to get his
water sufficiency. @After getting his sufficiency,
the pertority 1s still at the other users 1rriga-
ting from the same intake, and the periority is
shifted to the one next to him either through a cut
in his field dike or on the same brach or ditch (AZ)
then, the periority is given to the next. When all
the irrigators have had their sufficiency, the per-—
iority is returned to the feeding canal to the next

Cown sbtream wuser Bl, and so on.

Organtcabtions

activate such a complicated wital subject, the rights

need to be secured and the system has to function

permenantly, that, need to be kept maintained, to over come

imergency CasEs, to strenghthen andfor rebuild the

destroved spursi{agum} dykes of the feeder canals (Feniahl.



““This couldnot be done without the co-operation, co-
fqrdinatiun of the farmers and the existance af a well

‘organized and managed body to deel with this system.

“Twa organizations were managing and Fuling the system

Ay The Ugum Bosrd

- The highest orgenization af the wadi course management.
- They farmed of a commnites of 10 plected representatives
of the water Denifitures and land owners an the Wadi
course. They usually are of the mast respected and

distinguished members of the gociety.

- f@fter being elected they ere then appointed by the

official government authorities.

B The Water Masters (The Wakil)

Each spur diversion and offtake from the kWadi is con-
trollaed by a water master called the Wakil elacted by
the benificiaries for that diverstion. He carry an
the runing and tempurary-maintance of the diversion

works, strengthening and for r
farmers to do some of rdan-

sbuilt it when destroyed

gr defected, organize the

ing malntance by themselves, their hired labours,
animals and in case of imergency. He also help
them to get their water rights accarding

Sin  organizing
stma  of he

bt the adubted rules and help in mettllng
disputen.

The Wakil was charging the farmers for the works by
agupsing bthe cost and distributa the expencas amany

re in proportion to the area of the land

the peneficie

he holds.

-
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Was also paid for his services with about 5% of the

{'#ﬁrﬂiﬂ crop yield,.

‘The Froject scheme is bawed on the diversion of uptao
40m3fﬁ from the fatural flow of the Wadi Mawr to  the
project area, through the implemented canal distributian
gystem, and spilling the rest to the natural wadi courses

to the down stream users.
The Main Component OFf The Froiect fAre -

= A divermion weit on the wadi cadrse

= An intake to the principal ceanal (Combined Head Reach)
supplied with g desilting basin which clears the
water from most of the silt sediment load and let it
retuwn to the wadl course.

- A conbined canal reach has 40 msfﬂ nominal capa-
city,is 4,200 km length and a total command af 14,740
ha., 1t feeds one primary canal 9%Cha. command, called

Daraaniah canal.

At its end,it is divided into two main supply canals, each

sorves one of the sides of the Wadi Mawr.

-  Tha North supply canal has 15.6 m~ /s, nominal flow
capacityl?.37km length, a total command of 5,170ha and
las 17 primary canal off takes. It takes its root

close to thne wadli course at its’ North side. (Table Z2-37

s ;
- The Saouthern supply canal has 2ZZ..om e nominal
capacity.,24.5 hm length, & total command of 10,740

table (2-4)
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Table 2 — 3
i The MNarth Primary Canal‘s Offtakes
- Prizary Design Chainage Desion lischarge
Canal ComE- supply prieary
- and canil canal
ha ke liafli uE.fi
- 0.9 1Y
- Gaaraniah B30 1,13 38.1 1.9
4,20
0.0 5.8
- Hadbaizh 200 i1l 5.2 0.4
fil=Hawasidh 450 2,43 14,1 1.0
- fil-Haseriah 241 9.3 11.3 &, b
Hazamiah 200 4.6% 13,0 0.3
- Fathelbary 2060 B.1% 2.3 G.7
- Barodiah 250 570 Ll 0.7
bule Figa 190 Ll G 1.1 0.5
- Taherizh 120 12,20 AL L5
Bakkriah 130 13.25 B.9 0.b
: fdan b40 14,10 7.4 1.5
- = Labedah 134 i5.23 1.4 .3
- Hashadiah 330 18,78 b3 0.8
- 2 Bakhashiah 100 17,25 5.4 0.7
B Juniah 500 17,87 bt n
Markozan b0 19.77 b0 0d
- b Haksah 140 19,37 0.3
= Maslish 300 19,37 0.6
. |
- P 2 L




Table 2 — 4
Tha Saouth Primary Canals offliakes

------------------------------------------------------------------------

wgoly Canal Prisary Lesign Chainaga [Design Lischarge
2 tinal coma- supply prinary
ind Canal canal

&
.
E
e
i
4
-
Badriah & Lo
Batelah B A30 B85 WE e
B Badriab © 1290 g1 ag0 26
Basheriah 270 B.62 T4 0.8
i | B e e S
Hamadian 30 .47 6.8 0.4
5| Asaira 00 WA 151 L
Sapakhian 690 148 1.3 L9
- Bakryyah 00 14,33 1.4 0.4
hastoran B4l 15,83 1.0 LS
Gazilyah BEc 1T 9.1 I8
- Jeria 53¢ 17.74 B.l Ll
adian 350 TR N
- nalifa 150 815 W 03
R
| U Harasi 250 TR S
s Nariah | 70 N O N B
g o hgidh 180 X T W N
S badyih 380 21,67 L 0.8
e Kasud 270 23,68 30 0.6
- r-l Jeian i) 4,3 2.0 1.0
e Kidaid 129 4.5 L9
E |
e |
i/
5 i
.
2
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The carmals are designed to be unlined, with stable
cross section using tractive force design paramiters,

and far & rate of flow of 2/i/6 of each commended area

Because of the natural ground slope is relatively
high, the cansl bed slope is flattered by drop

weirs’' regulating structure.

The 38 primary canal offlakes are designed as gated drop
weir intakes, it has a flaﬁ gate to be closed partially

or totaly to control the reguired flow when needed.

l— The offtakes are fed at the upstream side of the regu-

lating drop structure welrs.

-~ The weir cill of the offtake is set at a level l gwer
than the regulating structure welr in cepths range

from ©0.232ml to 0.&67m.

- The lower setting of the cill of the offtake welr is
ta inoure that it traps all its design flow at Zero

discharge in the supply canals.

- The design discharge of the primary canals is 2 l/s/ha

cf the design command.

-~ In addition to the primary canal pfftakes, 40 slide

gated pipe intakes are installed to feed the isclated

reaches between the supply canals and the wadi channel,

pach of capacity 0.1 cms.

- The primary canals are considered comprising a section

of a new channel and was redesigned and remodled.
= st el v
i B

- The schems include a cumplwtafmumotary@ﬁet that in-

clude flood warning systeam, water-level recording

measuring flow meters, meteorlogical station.

»
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The scheme didnot consider offtakes to the secondary

Branches or ditcnes.

The project sctivity did not go further in the system

to lawer levels of water use.

Water Allocation FPlan

The water allocation plan of the prject was prepared by
MMF to  maximize the annual flow which can be abstracted
from the wsdl anrd to distribute 1t as equitaeble s

posslble.

Hecause of the wadi flow as a ephermal channel is variable
and spate increass the flow very rapidly but for a few
fiours, there {for the establishment of a water distribution
system is deeply reguired.

The plan splitted the year into J seasons according to the

diftrent hydrologlical seasons.

Winter Mov. %hru. Feb.
Early Fain Plane o L. June
Late Rain July thru. Oct.

Im the winter sgason the base flow is the main resaourcea.
Upportunity of spate flow iw wvery little., The plan all-
cates all the base flow ta the upper reach of the project
area, to those canals which were traditionally receiving the
winter Flow, thies will &allow cultivation production all
aver the year and give chance for pernial frult and vegetabl.

Crops.

In  the early and late rain, the flow is allocated to the
middle and lower reaches of the project which were

traditionally receiving spate flow only, this, will allow



he cultivation of 2 crops in the middle and one craop only
.Eh the lower reach. - H Vv
: 7.9
plan  is bazed of a target continious irrigation
equirement of 0.8 1/s/ha. as an anqﬁl. average, which
allows an  average annual depth of {E.é&. i.e 25,000

aer raach and tit'_-‘-c_“l'“ee.r,-l}a:rj_.in piroportion to the

4

_ihis Feach serves L0 primary canals with total command of
4ELO ha  and a design intake capacity of 9.42m" /s the
target  average continlous flow rabte ig S G4m” /8 accarding

to tha regulrenent calculationwo.

-Table 2.5 analyses bthe wpper resach cammand and itwe
J: requirements.
Table 2 - 5

Details of the upper reach primary canals command and the

allocated water

frea  Discharch firea discharge Ared Discharge

served Deslgn Target  Pris Ca served  Design Target Frim,  served Design Targ

' 3
ha uafs tIIE ha 3#& 335 ha l3fa (W

o hman 9300 LY 0.6 Madbaish 200 0.4 0.16 Badriah A 460 L1 37
L Nawasiah 430 WO 0,39 Badrlan B AJ0 0.9 0.4
f~ Neseriah 240 G.6 0.19 Badrian C 1290 2.6 1.03
E% -3; Hazasish 200 0.5 ¢, 16 Basheriah 270 0.6 022
= >
E Fath Albary 250 0.7 0.5
o R e s £ 23 L o S o S
5
=TTl 850 L% D% 1410 ik 1,48 M50 5.2 L9
B
2 o— 14
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fccasdimg to  the plan, all the winter flow wWill be
diverted to the upper reash offtakes only, no water will
find its way to the middle reach unless the diverted flow

is in muwrplus of the cepasity of outlets on this reach.

‘As  the design capacity of the intakes is 2 l&/ha. while
he target reguirement ig only 0.8 l/=/ha, t.e, 4U% af the
design capacity, there for the allocation plan is based on

closure of these intakes to be operating

ﬁd

the gpening

‘anly far 40W of the time.

In genersl, the winter flow will be muehk less than the
Haaign $low, thers for a callender operation plan is

prepared as shown 10 section (2.3}

Allocation For Middle and Lower Reachese

" Tha middle reach is considered to include the primary
canals from Harodiah to Juniah on the North supply canal
Cand  from Hamodiah to Kalifa on the Southern ona. The
reach covers & command area of B2X0Ra with design  flaw
capacity of 1?.?Gm3K5 distributed on 18 primary canals

and 14 gated pipe supply intahke.

While the lower reach serves 10 primary canals and 5 gated
pipe supply intakes. The last primary canal in each of
the North aend South supply canals is directly fed from the

bail end.

This reach cover acommand ares of 3810 ha. Wwith & total

intake capacties of H.7 mafﬁ-

Table (2-&) analyses the middle and lower reach command

and Feguiremsnt.

G
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Details of the Middle and Lowsr reaches

Command and the sllocated water

South Supply Ca. Horth Supply Ca. South Supply G
g Pria  frea '} Pris, frea B Prit. firea g
Iafl La ha 1315 La Ma lsfl Ca. ha |III
0,70 Haaodizh 30 Q.8 Warkora 110 0.4 Haral 290 0,60
£.50 hseara 800 1.6 Makkian 100 0.3 Borigh 790 1.70
1,50 GSabakkiah B30 1.5 Haslyah M0 0.4 Jadidan LB O

Gadyah 380 0.8
Masud 270 O.b
Jezan  ATO 1O
Kidaid 9§20 1.9

0.60  Bakkryya 200 0.4
1,50  Hastorah 860 1.9
0,30 Borilysh BEO  1.E
0,80 Jarba 50 1.1
0.70  Wadian IS0 0.7
Khalbéa 150 0.3
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MrE prepared a detailed operation manual  explaining in
details the goerational effort reguired to apply the water
allacation plan sucessfully, 1t shows in step by step the

different procedures with some examples.

The plan set strict procedures to measure, calculate and
destribute the natural water supply to insure that gach

cfftake have got its design target flow.

To follow this strlet plan  correctly, the project
installed & series of continious measuring devices Lo
follow up the actual flow Lhat distributed an the whole
project arEa. These devices are essential ) ol
complemantary tool to lnswre that wach aofftaks hoad got ftwe
target share. With these devices, the engineer could follaw
panily with the least effort, the wWwater distribution of the

Wwhole project area.

The plan is based on the opaeration of the gates and

T AT

measuring continiously the +leow coditian atl gach

R
sl

diwtribution polintes end ebtttake on the following rulwaw.

L S

= Ta reetredet any wabee Flow Yo the matural wadl ocourss,

Ei_ unless the natural flow exeeds 40 m /s. All the

gE flow up te 40 mﬂfm ig auvtomatically directed to

%_ the intake of the canal syuabam.

E. = A discharge measurement site was fined at shat Al Erg
E? tor perlodical flow currentmeter measdramnit. A con=-

Ei_ tinious stage recorder wae instealled in the same site
;;? to detect the changes of the spate flow and an Allarm

system installed at the diversion site to allarm when
AT L3 .

the flow gets to 40 m™/w to activate the head work
operations and & rating chert {8 prepered to caloul ate

the actual flow at the combined reach intake.

L2

Rl
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-~ The calendsf

r flow in the canal system auch

To divide the wate
gouth supply canals get

that each of the Morth and

ite sharg.

q float stage recorders wWas insta—-

5 weekly recordin
canal intake at a

iled to Lthe downskbraam of each

cite, & rating chart for the welr Was

drop welr
ual flow in gach supply

asure the act
adure for gate OREra

jpecluded the plan.

prepard to me
canal and a proc tiogng to

correct the ghares 18

To measure the actual flow to each intake, & flaw
metaer WS installed at wach offtake to measure the

Thake.

accumulated flaw to mach of

To insure that pach gate hasgat its allocated

- operation plans for opening

mhare TwWo calenca
ane for the winter

tha offtake gates,
b ther for garly
Gme fig (2-3) & (2=4) .

1

and clasing
and late Fain

=R ason while the
spasdns WBerE iFpcluded.

alad adunted wilth

cperatian could be
mved that any

a 1f it is p¥

the flaow meter reading
than the target flow.

of the intake got more or lpses

Eor tha winter agason, & ftlad gperating chart Was
i
prepared to help gatting each of the UpRer reach

camals its share fig (2-9)-

2= 1B




plan and the operational

“The project water allocatian
is to attain

set im the project marnual

procedulr 25 and rules
abstracted Jfrom the wadil

egual distribution of the water
the esisting local

a8 possible; taking into aicount

L pracltices.

mainly Dassd CN ingtrumentation measurements and

The plan i3
the closing and apentng of

manual operational procedure for

the primary canals.

This short study is based on Lhe infarmation collected fromd

= The printing informatian available in TDA main library

The Wadi Mawr Project, anual and quarterly reports
in 1988 &% 1989 for the operation and water sections

The attained data fram the project site

Mestings with TDA, HO Consultants and staft

Meetings with Froject Senliors, water, operation and

maintainance flield ataff.

Meetings with the farmers, camal Masters and the area

loaders.

Data and information attalned from my field visits and

calculations and justificatians.

)
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The ®study will focus an a brelf rgview of  the existing

caditions= from the technicals legal épﬁ orgsnizational point
sglutions

of view, the defects in the syﬁtemﬁ,sﬁhe possible

and the proposed consideration need to be taken for similar

projecis.
Data Acguisitian

_ The project has meveral data collection sources and methods.

In the data revision the iptantion was mainly to  the

continuity of the data with scceptable accuracy.

data
The

There are some difficulty 1in dealing with the esxisting

collected +from the the continious recording devices.
flow meters for measuring, the accumulated discharge at  the
primary canals intakes gidnot function.

§

" — The stage recorders that measure the water stage to the
MNorth and South supply canals’ intakaes

to the repeated claogging

down stream of the
ceem to have accuracy provlems due

of the pipes that connect the ranal channel to the re-

corder manhaole which
age readings while the canal is supp-

may give faulse readings. It also,

somz times give st

osed to be dry. Some times thera are unlogic diffrences

in the recorded charts.

The operation and maintainance tecnnical staff covered these

defects by getting;

- Several daily measurements at the intake weir of the hesad

Feach and use it in estimating the daily discharge using

the formula from the operation manual.

- Daily measurement for the water head over the offrakes’

Weirs to the primary canals and gotimate daily disch=—

arges of these offtakes using the operations manual far—




mulas, and also Lraces the rate of advanoe of the spake

flow in the supply canal &.

Thess are Lha sumkainable data which used in this gvalu-=

imdication of the condition of

arion. it give a good
thae relabive distribution of the systamn.
The Existing State OF The Water Distribution

And The Syateam Operation.

. The system is designed 1in & wWay that facilitates the :

asurement nesded to follow up th
the system according to the
structures at the distribution
measurement  wWith high
its

- me g distribution condition
cand operate operation manual
. rhoosing the wWalrs a8 check
simplifies the discharge

points
pssibility of sustaining on

acuracy Leveal, with the p

manual readings if the inwtruments fail.

Concerming the main data collection and project pperation

al Shat Al Erage Gite

is located to the upstreamn of the project

ydrametric station an

This =ite
diverslion. It 1s the main h
= the estimation of fhe actual

the Wadi Mawr fO
Maw- entering the project area.

matural flow of Wadi

I
[t consists of a dimcharge neasuring site and a coniniods

watwr stage recordel.

The project staft conbinue measuring the natural base
flow by direct discharge measurements.

1n 1988, 89 flow MEABUrEMENT Ware done.

2 H H EEHEHEEEEEREEESEEESEERER



e i

s s

ol VR
T

JTy

The mneasuremsnts untill Sep. 17688,were done using the

reqntmeter problems, while in

iloat  method becadse of cur
{gHE, B9 discharge mEasUlrEmEnTs Were dani .

grning the water stage recorder, it is not functiaoning

Contc
e specialists complain from the

in the time being and th

ault dus to the high ambignt temperature and

battery, daft
irom failure of the rransducer.

bl The diverslan weir and the Mead worké.

-~ Tha electranic warning and controll omystem didnot
function for technical proaplems.
peratian

The falller of this device overburden the o

whaff to do it manually-

d of our visit the mnatural flow was mini=

nal and was completaly divertd to the project araa.
ro be functioning weell in
The canal

in the perio

THe settling basins LeEems
Lhe wabter fram the 51l deposits.

clearing
dition and not to much

cross section is in A& good con
silt depusits are pheerved.
C The head regulation &t the intake of the North and

Sguth supply canals.

These Lntakes are constructed such that &
sharing hetwsen the North and South supply canal ot

132.1 according to their command areas. Ey gate opera-

timns, the sharing could be adubted in thae winter

seasan, 1n the = at i 1.7 j '
e g ratioc of 1:1.7 up to & discharge of

fined




wiibt's  range from 23em to &Vaem see Dro(3-1), this

lead to -

[+ all the primary canal intake gates are open, then
the water never gets to any branching of the sugply
canal unless the flow at the head reach intake exn-

ceeds the accunulalted design flow of all the intakes

getting to the uwupstresm of the concerned branch.

[f the flow of the supply canal at the branching

gneeds the primary canal design discharge(@b).

.The primary canal gets its design discharge (Glg),

~the rest will be By — Uy passes aver the drop

weir and created a head {ah! over the cill, conceguently,
the head over thae cill of the intake weir will increase by
.1[an: and will be {(Ha + ah), the flow to the primary canal
" will be increased to (n Gf) wher n o= {ﬂézbﬁ}l'E,HHal'ﬁ

n, will increase conceguent within the design limited this

increase to aboub 1.4 of the design discharge.

This means that 14 all the offtakes are open the required
flow at the intake has to be increased continiously with
: 1 ;
sum of (N{E° + Np Lo +oocoweas Nallg)
with a maximum margin of  {1.&0sum of D0

1
Table 3-1 shaw the minimum accumulated flow required to
let water +low gets to & certain primary canals' intake

{without considering the incressing factor, n.)

This means that wnlss the callender rotation plan for the

gate closure

B
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T abl & T -1
Mimimum  Acumul ated F1ow
E;.F{Eﬂ,ui red For The Flow To Reach The Fr. Can.

lesign Accuaulated Min. Head Frimary Discharge
disch- discharqe  discharge canal Design  &ccu-
iryge for flaow pulebed
nza's continuity
1.9

o A Badria A L0 L0
1.0 1.4 Badria B 0.8 LR
G.b 2.0 Badria L 2.b 4.5
e 2.4 il Hawasiah 0. 3.l
0.7 3.1 10.2
0.7 1% Hagodiah Db 9.7
0.5 4.4 fisaEra L 1.3
[P 5.9 sahahlian 1.9 9.2
L& 6.5 Bakryyah 0.4 9.8
L5 B.0 Kastorad 1.9 115
0.3 8.3 Gazilyah 1.8 13.3
0.8 g1 varha Il I4.4
0.7 %.0 : Wadiain 0.7 15.1
1.0 10.8 26.1 Khalifah 0.3 15,4
0.8 blo4 Haraji 8.4 15.0
0.5 Li.g Hariah 1.7 17.7
0.8 12.3 Jadidah 0.4 18,1

Gadyah 0.8 18.9

Nasud 0.6 19,9

ST [ 20,5

Th.8 Kidaid 1.9 22.4
3 - 7
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apening 18 applied, proper water sharing according  to

oroject coals cauld not be easily acheived.
the project meat difficulties in

operaticn ggction of
ration schedule.

g tne activatlion of the calender OpE

snd land owners on the firat primary canal on

S farmer s
allowed the closure of their

combined head reach never

gate, and continpued getting their
; ; 3

its' design discharge g 1.8 m/sec

zgra discharge in the cobined head reach, the design margin

is 40%, i.e. thera is a4 room o

manimum possible

the yaai,

or its capaclty 1ncrease
G Ll 0 ) :5
%ﬁit a discharga up to L EE m Seaet.

of +the other primary canals

a similar way many
in mpate area damnot like any

if:cierr acted, others

of their canals uRless all the comand is being

using the avallable

study, an analyeis i=s done
+ o

this
g findings are gntracted

from which the followln

different :rupping seasons, end the results are

to table (3-91).

The Winter Season

Mov. thrua. Feb, the only

tha & winter season manths,
£ 10w,y erpected

source is the winter bDaps

sse Flow 18 limited.

pa:ted waler
while the bé

fEEtLVL gpate 16 minimal ,

an of the project, all
dectated to the upper
4810 has.

- 198%, the

-,#ﬁcurdimg to the water allocation pl

olFCcES 1M thig seasan is

ha water e
tal command area af

rmach whioh cever & o’
In the season i5e4d

5 = 8

e L PR TR TE yy



mysbemn Was @.sanm* which makes an

discharge ta the
g1l the water Was directed

coverage of 20 cms. to

canal onlvy, Daraaniah canal of 950 ha. command ared;
the other 9 commands on this reach got nothing. From

can conclude f

s wov it get 100% of the flow.

hxle Daraaniah ca.
4 Flow, it allocation 18

Lo the target planne
er depth of sBcms buk it got

s Mm~ with & watb
e distribution over the

a;depth of 79 cm. as an averag

ﬁcccrdlng to the actual water requirement, 1t reguires
a depth of 3/cmS, while it got 99 cms with a total

pfficiency af 377 which is very low.

SEASON Was much less

he matural flow of tne winter

target narmals which wWas
arget which can irrigate

than the = 5 Mm~ it
hout ZI0% of the E

?rEPFEEEﬁtE a
%”“ha with &O% irrigation gfficliancy

an area of 1

ag prnjacted.

The Early Rain Season

data for the garly rain season covers all the
% manths Apr. thru.

;ﬁﬁﬁ available
June 198%, and anly =

months Mar. thiu

il

total digcharge during the & month of 1588, wWas 37.

X 5 3
to Darrniah &5 5,7 mMm~ to

. 3
of which Q.4 Mm
s17a ha. and 1B8.2 toO

st of the MNarth supply canal of

tﬁn re

ﬁu couth supply canal of 10740 command. in the 4 months of
: the total discharge Was, 4. EHm , 11,8 to
L7 ote the South Ca-.

Jﬁasen 193a% ,

‘Daraaniah, -1 to the North ci.. 25

e ——
o R T TR



100% durati
© ing &95% of its target flow.

. Distribution of the upper canal reach (4810ha?

-
G, 4Mm- for &
recorded period of

af its

ﬁn 19EE saasan, Daroaniah inflow wat
g8 days out of the total
+ depth of FB8cm, getting -S1%%
1989 it got 11.EﬂMm3 for

124cm. gett-

duration of
{ days. MWith a wate

‘target flow. In the seasan of

on and a water coverage depth of

1n 1988, the rest of the reach got 10.1 i"'lm"5 with

1549% of the target flow. The flow duration range

from 38% to 14% of the period.
th 1989, it got 15.9 Mm3

The average water

coverage, Was Z0Cms.
which is 194% of the rarget, and a duration rande

Cfrom 31% to F%.

This reach as whole got gagg_n¥ the target i1n 1908

and I38% in 1989

Distribution OFf The Micdle Reach {BZ40hal

represent 374 of the

In 1906 it got 15.4Mm>
Y,

target wlih dur . sation range from Z3% to

In 1789 it got 2.7 Mm~ represent 49% of the

target with duration range from 29% to A%,
I

pDistribution Of The Lower Reach (ZES0hal

5.3 wa®, 237 of the target for @

wfor 252 days for
)
/

In 1988,, it recelvad
duration © days for one, 7 days for ZEE day
'

4 canals and one canal didnet get water.

in 1987, it Fecelved 4.10 Hm&, 27 % u+£th& target fa- &

: T i
duration of L5 days for 1,/8 days for 3Fm days fer 15 days
+ar ﬁ/% days far ;fénd one dayg for ong canal anly-




Sae - was  112% of the target flow with an average coverage of 34

cCms

%_ '_éi___._'nvEr the whole canmand. distributted as %8cm.  for
B -

E fyuan1an, Z2acm for Lhe rest of the vpRper reach, l%cms for
S tne middle, & cms for the lower reach .

%i -

B == =k

Toore 3 I

EE- 4969, the tatal inflow was =4 MM which was 44% of  the
= rget with an average coverage of SZcm distributed as 124 cms.
i___fﬁ' Daraaniabk, 4dlcms. for the rest of the upper command,zd
gz_iiﬁ'tha middle and 11 cms for the lower reach.

L) :

The Late Rain Season (Jul. - Cekad

I
LR
Sl

=

the late rain season, the total in¥lo was GOMm™ in

and 3ZE MmT in 1999 with an coverage depth of 23 cms
2%cm, respeciivly, the share of the MNorth and South
were 57 and 44cms in 1788, 2% cm and 11 cm. in 1789.
e of the combined head reach abstracted by

and 198%9.

while the tao shar

Distribution O0F Tha Upper Reach (Jul. thru. Oct.)

3 3 -
Daraaniah canal shareg wWasg 15, 7Mm~ and L1.2Mm 10

1988 and 1989 respectivly represent 15% & 34% of the total

re of the respective season’s flow.

with respect to the matural flow increased to Z240% 1n
d

{; : 1509 inspite of the decrease af the natural flow to
£ 42% of 1986.

=

==

i

=

g_ With rempmct to the project tarcgwt ite actual flow was
Eg = 7 times and 4.7 Limes the target flow in L7ER & 198Y
£ - with an average coverage of 144 angd 99 cms.

EE=

teh
i

e

¥ 3
the reach, the share wWas 14.64 Mm- and

- For the rest of

s T
b e

j

a

|

11

The share of Daraania




-;;¥ratiu ig 151,

ﬂsrmﬂwﬁn?r. i)
i b

1T.Hﬁm3 in 19H8 and 1%8%9, with & coverage of 38 & ZUcms.
- This coverage was L48% and 794 of the target for 1708 and
!?E?. Bolitted betwmen the Norcth and Houth canal in the
~ratic of 1:2.3 in 1988 anc 1:0.749 in L%8% while the area
1o
Distribution OFf The Middlm Reach.

i

Trnis reach share was D206 ngand 13.3 Mmb in 1988 and
- 198%, with a coverage of &4 cm and 1& cm respectivly. The
cdistributicn betesn the MNorth and South canals was 1:0.93 in
15988 and  1:i in 19689 while the command aresa ratio is

B2l S
splitted as 98% to the North and 77%4 to the South

1585, the average coverage was 24% of the target v flow

:jﬁﬁlittad as 0% to the North and 20% to the South supply

Distributiaon OFf The Lowsre Reach.

" This reach share in the season was 135.7 Mo~ inm 1968 and

=l.8 Mm~in 1989 with coverage of 115% and 234 respectivly

: distribution between tha Naerth and South canals Was
117.8 in 1988 and 1:12.1 in 198% while the command area

io is lid.b.

The Sum OF Water Dsitribution In The Two Rain
Seasons. (Apr. — Oct. 1988) & (Mar. - Uoct. 198%)

Due to the distribution differences, notable improvement in

the wuniformity of the distribution on the sysbem appeared on

L)

oy
+1

L L s e e SR B R 5 )



T -
The total inflow ko the system was 128 M~ in 1988and B3 Mm™
_;q 1989, with a coverage of 924 and &b of the target which

rapresent 7&em. and 59 cm. respectiviy.

distribution for the Neorth and Bouth supply canals was

the ratio of 131.7 in 1988 and 1:1.& in 1789, while the

In 1908 and 1989 Daraaniah canal share during the period

WA G EEHmi arnd 23MmT with a coverage depth of Z2.4m,
that represent S510% and 480% of the target. With respect

to the whole command, its water share was 18% and Z4% re-

spectivly while its area 158 s.4% of the total command.

For the rest of the reach, the respective water flow wWas

EE]t“lm"L and aapmT which represent 126K and iis% of the
af &5 cme and élcoms the

rargeted  flow, with & coverage

share of the WMNorth and South canals was 1:2.1 and 111.8

while the area sharing in this command is 1:11.73

Tre Middle Reach
21 flaw in 1988 and 1989 wasj 62 Mm™  and

i
The respective tot
and 44cms, that regresents

~ 3&MmT, wWitn a coverage of Vooms
L5% and 3% of the target flow.
the rate

The | snare of the Morth ancd Sowuth canals Wan in

= oand it:l.é while area rabio is L:l.9.

- B

I
I
|
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The Lower Rearch
etal flow in 19688 and 1989 BEas=ons wWasy; 17.4 Mm3 and

With a coverage of 4é4cm and lécm, which is 74% and D3%

T

the target flow respactivly.

in 1988

the previcus analysis e can find that

Darsanial camal which has an allaocated coammand of Gadha,

taken alone an estimated annual guantity of water of 35
“fm- in the period Mar. 1988 ta Feb. 198%, that is 3.1 times
‘it allocated water and represent an average water daepth
ceverage of 3700 mm while the free water evaporation in  the

project area is estimated to be 2000 mm anly.

g;:ﬁhe Estimated annual allocated water depth for this reach by
St o |
E—;_f s 11BYmm anlvy.

£

é:" in this canal the cropping pattern is changing to cash
?:' Sroos, many farmers arg Growing fruit trees and EBanama which
B is 3 high water consumptive crop, short rooted crops as
i;lﬁi;ﬂtﬁble which need to be freguently trrigated. The project
g helped in attaining better water stage conditions that could
e : .

= irrigate more lands than allocated Leside having almost all
S the srea reliably pernially irrigated which gave the chance
t LCoexpanc the cultivated area on fhis canal.

b = Under these conditions, the allocated target flow to
R

E} . Dearaaniah is under estimated.

g

&

L -

EE=—

¢ ~

t.

B

= E - 14

B
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£
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comparisan  shown in table (3-10) express the actual

13&565 related +to the Targeted, for the several canal

it is observed that there is lot of

{this is mostly due to the level of acuracy af the
«  The dirawings show average curve fittings ta explain
i._ﬁeneral charactor of this distribution in the periecd of
7 months {(Apr. = DOct.) 1988 and of the 8 manth (Mar. b

L1 LRUY, amd an ideas abouwt the water sharing in the canal

late ane, I¥ the water supply is sufficient, the

the upstream canal

17689, groaup,
about the same water depth as 198 inspite of the

2 low Flow years as in

almost all the lands had got 1ts wWater

WNan

the lower reaches had the chance to get, even

ﬁsjﬁh the low yield years as in 1989, with Daraaniah canal

g getting  about 39% of all the annual flow of the project

attaining the reguired egualy in whare distribution
be abtained unless the operation schedule 1sa

ttivated successtully.

i

T

iy
e
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Requirements To Attain Equity Of Water Distribution

Tevel of eaity of the distributed watar in the project

in attained when i

a

et

imtake get its allocated target flow

¥ ':TJI“F*T .‘.'Iy_l

L)

-~ = Fach pramary canal

o
Rt

A

Lin the concerned cropplng season.

¥

% reaches Upper, Middle

= = = ; : .
g==The Froject area 1S divided imto o

= ard Lower. Eagh has a target flow. .
?3'_- The water reaguired to be diptriouted egually within

gach remach's offtakes. The increase or decrease in

the flow guantities, is added or substracted from
smg allocated flow in Fatio to the afftakes’ cammand.

TrHe internal distrioution Within each primary

canal is out of the project concern.

- Tne cperation engineers hag to have a water budiet to
gach primary canal and adubt the operation by closing
or opening the gates b attain the required equity.
(The aregram is based on getting the Frecorded quan-
Litles wh ater by the flow meturs ol the of T ahnd

and make the reguired water budject cralculatiaons
are not functioning and the
am did not consider

these devices, case need
to be considered. That project pil

the internal eguity of distribution within tne pri-

mary canal commnands. Do the farmers gtill have to

tollow their traditions aof upstream pEriority 7oor
o distribute the water gquantity

petions need to get an

= the farmars nave T

—
b

ggually on the land 7. These g

@r to define the Eguity lavels

ST S

reguired By the

ol

|
B
!

project.

v
(]

= flowes Ln Wadil

:‘.z;-_'-.-i'dli-_“.

with uncsrtainty and unpredictable

Faning flow that causes puddan incraabks

“amr, wWith rapidly c

1
i

VY by ;-n.ﬂ',m-lmr- i
Y P ol ! |
'l ']
1 L L p
i
[
o
v
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warning syetem and with no storage capabilities or
@ck  structure  to delay the instantanious peaks, some

diviation in the equity of distribution could be allowed.

In Spate Irrigated Areas

..,aa:auae gt the uncertainly of flow Wwith respect to the
ralue, Liming and duration, the farmer resd certalnty of 4
fcdu:tinn crop by getting all his water sufficiency as
garly as he can. He can only cultlivate when he has the crop
sater  umi  already stored in his soil protile, Go to
: cultivate his needs he has to be insured to lrrigate, He
= diverts all the flow to his Basin bonds untill filled.  The
sufficient water depth according to the farmers practices

_jg when the bord is filled to the top of the boundary ridge.

"ﬁhe prtent of Lthe spate irrigated areas depend on their land
‘altitudes with respect to the water stages at the vicinity
1t their fields, which changes from yea” to year and wWith

gach spate wave

In Parnially Irrigated Areas

1 e

Each crop in the area need a certaln water regulirement that

g e eyt

ATy

depend on the type, age, dencity and  weather conditions,

4
|

equity of distribution in thias case mE&NS that each crop

has to  have its wabker reguirsnent Within the economy of

raber L@

Irrigation reguiremnent in these areas is ruled by the
physical  caodlition of the weil, tha land swface slope, the
sn-farm spplication systems, the irrigation rates  and

freguiencl e,

0

17

L
|
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case, Daraaniah wcanal, is the enly canal that Dhas

ZE A irrigation in addition of other well irrigated areas
—distriouted in the project cammand.

s

2y Daraeniah, they are irrigating pernially but, using the

_irrigation practices gained from their tradition spate
f-evystEm. Thay still keeping their basins unleveled and
flgooing it with large water degthz., They cultivate short
rcoted  crops which couldnot get to the stored water in the
dgeper soll profile, the snil is of light and maoderate texture

—nith limited holding capacity and high intake rates. |
the deeper sall w0

Tnerefore most of the water is lost in

They will certainly meed to irrigate
gfile is depleted

1 i

frequently

the water content aof the suUrface e
. 4 +thne Ccrop begins to Wilt. This canal uses an average
fﬂa:er cepth aof 3700mm digtributed on the project commarnd
. o, 1.9% times the free water evaporation in the project

area and about 2.7 times the actuwal reguirement.

Tre eatimated i1rrigatlion cfficiency in this area range from
spd water depth with the

—osy to BY%.  IF we campalre the u
needed for & to B

5

2 firmer practices; the “F00 mm oare

%ff irrigatiaon only durimg bthe yegar Which i= appropriate aasuming
= ro develop the on farm practices.

that  there ls no concern

This warFy Llow water Use afficiency has also & negative

= {:iﬁfﬂitﬂﬂ the crop yield.

oo

Hor
1

b LR 4l

w told us that he irrigates nls pradition

i;_ Ore of the farmear

35

E: basins under pernial ar@&s, onee a monkh with an pstimated
E”; average water depth of 20 to L ems bhecauss af his =loping

a wesk as e is

"IIH.

amd wvagebable oncd
5 Wa e depths whic

land, and NHie by e ar &

anly about 108 to 20 Cn h will lead

i

18
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controell the follawing of Daraanian canal could be

imed in 3 cases i

To give the canal 1te share anly with an anual  wat:

caverage of LZE4mm as targeted for the average year

and let the farmers control the ares by decreasing or

increasing as the natural flow wlll be.

while irrigating with the existing practic

CoEse
sufficient for 380ha only. The samg cas=e will b
for the other % canals of the upper canal ree

as a pernial area. L.e. aoaut L700ha or

inatead of the total command of 4810 hé

resd also te Oe increansed or decrest

To keep the case as it is but, accomplish a monatorin

program to collect the correct vasic data about the

actual irrigabted areas, croppling  pattern, hildin

actual on farm Water use.

Ta warik in develaoping the farm waber practices and

farms after having & proper

management with sample
the real farm pres

identificatiaon and pvaluation of
prablems.  Home practices mnesd to bEe enperimented
gmall basins, contour

such as land leveling in
in the perni

strip flooding methods

ditch and border
thads for spate areas-

and watar spreading me
lativly high fand surface
recommanded Lo

aIrEan
alopeE,

beceuse of the re

and of high intake %amt}igﬁ{ I
drip irrigation gyatem 10

prperiment & 1 mp e
help in water savint

Tuhra farm which will have muweh

geting high crap vields. This may attract Tt

and in
land lords in tne pernial
the maved water

araas and the water well |

gators, and uses i solving & part

of the existing proplems.

3 o~ 19
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Tre Project Reaction On The Water Distribution

¢ tre project, different water distribution conditions

existing. The wadi flow was not completely contiralled.

-.ltivated areas were limited to the available water
at  the farm  vicinity. T din his  survey 1979,

solitted the irrigeted aress of the project in two

Reliable irrigated lands, which gets its water and

cultivated each year.

Intermittent irrigated lands, which couldnot be
irrigated each year and its coverage depend on the

flood conditions.

Table (3.11) show the Fercentage of the previously reliable
irrigated lands in the different reaches related to the

total commands of the reach.
Table ¢35 - 11

grcentage 0Ff The Realiable Irrigation To The Commanc Areas

o o oo o e ot A e P S S M A T S et Sk B B LR T P S S TR R SR i it rem ot e B T P T PP S Vst T

he Canal Upper Micddle Lower Some of the
Reach Reach Reach Reach as
b & Y %

_—-.----.---.--.-.-.-.-........_.._......-...._._..T..........-.._........................._.............._..............................-....-..............._.._.........._...-..

Daraani ah 32 32

North 8. Canal Bé 88 8o £

South §. Canal 96 B89 55t 81

Nﬁrth + South Q2 B39 GA (32

Canals anly

Total Froject &0 89 b 74
Ko DO
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2aring the wnalyvsis of this Survey with the new conditian
Daraaniah  canal was trrigating 324 reliablly, now it
cultivates 1G0% penially with development the Crapp-—

109 pattern and adding new areas.

ne o rest  of the upper reach on the North and  South

SAnLlE were Maving $2Y of thelr commancs reliablly irri-

gated and getting their winter water share trom the bass
flow. now, they donot get &ny bease Tlow, but they cam
thsdre Lmrigating 1O0Y of their commands even, 1in the

.owest possible flood conditions.

The middle reach wasg irrigating 894 reliablly, naw it
InELres 1rrigating 100% anuwally., The Upper part of the
reach can enswe bthe cultivation of two Crops 1f the
farmer desires. The lower area could be partially

sffected in low yield years.

[

Ne lower reach was reliablly irrigating 7% of its

cammand y NowWw bthey can cultivate 100% of Ltheir lands

17 high wield years much lower in the 1ow vield yvears.

2 differences are expected, because in the past  the
ioitivated areas were dependable on the 41ood stages, in the

itself. The cultivated areas were dependable o the
~erent  spate conditions and the cabpbilities of the

=g to capture the water, The wadl waber stages were

Ang 1n a range of about 3.5 mt.

thay have more handble water levels, In the canals water
2. variations are very limited., Each offtake can capture

Lts reguirement at the least water depth in the supply



raine the fneed for stbrich pogrational programne.

o S
TErete— o T =4 1 = wmen ol s i
eme Somz of Lhe areas that lie betwasn the Wadi Mawr and

gupply canals are ismolatred, These aresas were having
tme first periority on the old system, The project

: acluded supply gated pipe intakes Lo them. Bubt, many
ijE these areas did nobt gebt any water simce the project
accamplishment either because af neglecting the const-
- rection of the a ditch to lead the water to the whole
~ elongated reach or begcauss the intakes are constructed
at high spots or the farmers does not allow the
sgcondary wabter COurses bt path  thelr lands. «

ded to identify The problem and

ty get thelr water from the wadl,

Seme of the fTarmers pretare
tihe

and of the middle raach  wWhere
rhe wadl but rat
the

scecially in the lowelr
could be availabple 10

grplus  water
The prablem 1e that

tor Lhem from the canal.

vailable
(abvm) 1w welry gnpensive to

reconstruction of the old spute

Cingn due to bheir soall holdings.

t:ﬁltﬂr Rights and Organizations

rights 18 @& Lagal sub ject. Watear

the rights, respdn

~1n general  water
~legislations wsually fiux ipilties, legal
grs and the ralation between the arganizablans and wWater
I to be fallowed 10 dewigning

= pow
Lsers. hase legal aspect frave

*gperatling and managling the projects.

Wari Maws project, water legislations are not el
{n cenhurles, tme people of e wadi have agread
get their Lnwr it hEn traditicns which f1# tha watear

relatians

in using the wadi Flows. Theilr

Frigrity ke get thelr
ed in YAR amd

e

rights and their
dq on the upstream

gmers P

e
I"

[ I. -:. it |.|.Ily;ﬁmrrfﬁtfﬁ?ﬂ*{ﬂ%ﬁ#l ;

Folgps 18 Dase
far  npepds. Thase Fules are respected and W8

L. AR




i 21m : - and
the surrownding Frgion  wWhers the weathel a
fleaw A0 arig reglions i similar.

neighbours &are also wuslng

fhan YAR and 1ts
¢ orPights 10

Scountries  okher
SLoEITESN WREN perioty sUen aum "The riparlan Wwate

the gained water

and legiﬁlatimﬁa,
prutmntmd.

getting water 1aws
pe usually fixed, { s ronnrctad @

rights are weually limited o the actual water Wuse
aitnin @ cartain period of time hefara {guuing bhae low. Uy~
be Falled and dropped. Legal

= ged water rights, could
and  for  solwing

the sysbam el i emeEnt

‘organlzabkions for
: -cisputes im msially cansigered from the legal point of wiew.

{1 now praiect when the spguence and nature of flow and water ;
availability 1s nubject to maior changes, it 16 recommended

s measure and evaluate the exlsting water rights and inswre

it in wpaece and time. Gained water due to the artificial

alternation 1in the condition of the Fpatwral Flow could be

directbed according to the project policy and objectives.

Gefore making major changes irm the distribubtion of wabter, tha

sdertification of the actual digtributian conditions 1@

~eguired to maintain the traditional rights (see FRE. T

LeE2, MMP inception report, chap. 4, item 19 Water Rights)
I

9
R |

Eeom bhe orgenizational palnt of vigw the pant organizations

(=)

that were managing for the wataer distribution, the wakil and

-5 asslstances were managilng the old system, organizing the

Cemmerw ' co-operatian,  solving disputes, and forcing the

sharing of the maintainance costs and affort.

“re new project is providing an ssnured better controled

puoplya Tha wakil aend his assistance became with no

covnonsbilities and the farmers fewl that they bucame wWith

g responsiblilty

=
=
iy
=
¥
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==
£
=
£
i
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THBELE 3.2

OURATLION AND WATER F‘ Ol

1M THE MNORTH SUFPLY CANAL

THE HEADREALH
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ndations. -
short study recommendation foucs an the technical and
For the new wadis' development programs
 Reguirements for abttaining better distribution for
wadi Mawr Projectl.
nsidering that attaining equity in waterrqjstrihutinn may

major changes in the system and distrub the attained

ernatives will be also recammended.

ALt
4;t313eratinn5 For The HNew Areas

}ﬁe main objective of managing base and spate flow of the

__wadis from the irrigation point of wview as :
o maximize the water use efficiency
To upgrade the water distribution and application system.

To develop the {farmer practices

the proiect prepa?atinn =tage, the adubted policies of
ctributicn and the water rights need ta be well defined
-1;:+allowed in the project design and operation.

in case of respecting the attained traditional water rights:

In the prefeasibily and feasibility stage’s




- Ta measure and evaluate the used water rights and
actual water sharing in esach aof the project campanents
which may need some longer period of time but,will help
in attaining a successful operative praject.

- To have well identification of the gained water rights.

- To get reliable basic data for the cropping areas and

croping patterns with detailed base maps-

- The bhase data and the reliable detailed maps has to
be well documented and kept, that will help the

future monotoring effort.

- To identify and measure the actual farmes water use,
that has to be the basic data to consider in estimat—
ing the water budisct, water shares and the project

water reqguirements.

1t ie not recommended to use the developed consumptive use
calculations and irrigation effciencies that donot reflect

the actual use.

Upgrading the efficiencies need to change the irrigation
traditions and practices which rieed a 1ot of
interdisciplinary effort with the land and the farmer. This

could be considered in the long term objectives of the

i
project.

For thie water allocations;

- To assure that esach will get his traditionally measuresd
chares.

- To consider that the water benifits gained from the
project; is due to the artificial interference with

the system and could be distributed Eetween the bene—

ficiers. This distribution could be done accarding
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ta the project feasibility and policies. It could be
gi1ther shared egually on the afftakes level or to be

directed ta the lower beneficiers or allocated for

mnew lands.

The base water could be directed to the areas which are
aclually using 1t. It gives a good chance for pernial
irrigation and introducing permenent fruit trees or
snort Footed wvegetable cash crops. The areas allocated
for pernial irrigation on the base flow need to be
shown in the project map, to get special permissian to

insure their flow.

Ir pernial irrigabed areas, on—farn improvements pretered
to be concsidered, because, adding more water with the
traditional methods will desbroy the crops beside loosing

the precious wabter resources.

To consider the ground water resources as a component of
the water budiet and direct it conyuctivly with the
zurface water resources. Giwving first periority to the
excluded areas or that seen to be hurt by the project
actiwvity. Giving secound periority to use 1t as comp—
lementary sowce in areas E%E to be pernially irrigated
for cash crops. The expected changes in the ground water
resources due to the project activity need also to be
predicted and considered.

4

In Case 0f Seeking Equitable Distributian.

n spate areas attaining eguitability in the actual opera-

(=]

tan is diffrcult to be attained due to the high wvariability

£ the flaw. 1t al=a need setting and forcing new legi

lations with new rules, other than the respected traditions,

leermating, cancelling and deleting the existing water

1ghts, [f policies change towards eguitable water sharing,

then we have to define the required sharing, i1t could be

"




absclute faire equitable distribution with the land holdings
ar equitality according to the main offtakes holdings,
Betting it according to the offtakes-’ haldings is
- reCammended for practicality, but the upstream periority rule

is still applicable at farms and holdings level.

In this case in the project preparation phase it is ° needed

Let basic detail maps far the Cropping pattern and the

cultivated areas before the praject.

Diztribute the natural flow between the afftakes accord-
1ng to the actual holdings and actual water use values,

measured, from the existing practices.

For the pernially irrigated lands, to follaow same re—
commendations as in S5.1.1.
Still considering the ground water resources as supp=—

lementary to the over all water budject as in S.1.1.
Ihe  Design  Requirement

It is proved that substituting the numerous offtakes from
the wadis by one canalxintﬂke will absolutly change the
canditions, rights and periorities. Water distribution and
mandgement of wvery large water systems with numerious number

of users 1s difficult to manage for attaining the fair
allocations,

U=ing moderate canal commands within 2000 to 4000ha.
oldings will be more reliable, disputes and disturbancies

will be limited, egquity of sharing on such reaches could be

il

= Bdsily attained from the aain diversions an the natural wadi

COuWrmrse.

A

4 4
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this case equity on the level af the canal commands

ceEfommended.

is

proved that using oversized offtakes can capture much
£ water than the allocated and mainly in the upper and

-22le reaches and lead to an uncontrolled full demand

L= recaommended to chose offtakes of limited capacity

YRes, according to the location, command and 1ow

' the  dpper reaches where flow i1s more reliable limited
_-"-a2he  Capacities 1s necessary. The limitation of the
_;;a:u::Ly could be attained either by using. Flumes; parchal ,

L ciithroat, or trapeziaodal.

s-ttled weirs that could act freely in case of laow flaws and

-roled by the buffels or orifices at high stage.
2=d to loawer the offtake cills to capture all the flow.

~2 approch to the down stream, the flow reliability and

==-ency decreases, the limitation of the offtakes could be

Tinimize the manual interference in the system to
=12er  the required improvements on the distribution and

2 rarm level.

n=trumentatian

Z minimize suftfistication as possible
—-nz=se the dewvices and instrument that proved seccessful
i zimilar projects and condition.

“=  technicians and engineers must be well trained to
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ite accuracy and assure its riability-

The montory and operation of the system has to be simply

‘done manually when the instruments fail.

activly trained

he Technicians and Engineers Mu=t be
Hydrolegic and Hydraulic data, check

on dealing with
data interpretation tech-

its acuracy and Freliability,

‘niques, make simple water flow, and water balance

~calculations.

he operation and water distribution actiwvily must have 1its

minated staff without engaging them in other activity-

" Hacic detailed maps is the toal to design, operate

and moniter the project successfully- Base maps and

. detailed maps has to get more attension and periority.

snsideration For Wadi Mawr- Froject

The problem of Wadi Mawr is malnly an operational,

Sociological and legal problem, cancentrated at the upper

pernial reach, where one canal gets all the winter water

flow and more than 304 of the anual Flow of the project-

This 1s dus ta =

- The continious availability of water with aver sizing at

the offtake capacity and having uncontroled demand
sycotem.
- The Ffarmers keepling their basin spate floading

practices-

- The complete freedum in u=ing the upstream periority

and not allaowing the offtakes closure rotations.

- Non formation of a legal arganization to commonicate

Wwith the farmers.

i
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last two years than expectations.

tome of these aspects were seen in the design while others

ot expected.

Zcostdering that the areas allocated o pernial

irrigation has ta be mapped and fixed to insure its winter

~zguirems=nt Froam the base flow which is the limiting

factor. Unfortunately, the winter base in the last to

-

m

ars was very low and lower than expected.

Tne recarded winter base flow in the last two winter

aszaons  was  about 320% of the expected. The water

m

;; zlliocation to this area is based on optemistic estimations
'

fzr the irrigation efficiencies thile the farmers are still

uUsLng their traditions. There +or the reconmendad

zzlusion will consider the possible alternatives and mainly

al HMonotoring of the wadi natural flow
) fActivation of the water plans
c) Farm water management

gl Legal and Management aspects

“cnobtores OF Wadi Mawr Matural Flow

- Tne wadl natural flow in the last to winter Seasons was very
: . lcw it was about 3I0% of the expected normal flaw
-crsidered in the study. Some farmers are pumping directly
2t the upstream reaches of the praject intake there for it

12 reconmended to =

- Zive more intension te shat Al Erge discharge site by
~epairing or replacing the water stage recorder at Shat

41 Erge to keep it working, it 1s the single source to

" EEEAEEEEREEREEREREE R R R RERE



# - ... budiet calculations. Check oecasionally the acc—

' 3 s uracy and reliability of it= readings with the staff

s SuagES-

=
II' = _ curvay the existing wells in the upper reach of Wadi

& Mawr, their commands, their abstractions and evaluate

I' B -:Z::ts respond on the flow ta the projiect, especially 1n

the winter periad.

the water

Lay and certity the methaodology for

neasurement rules, checing and verifying.

nters need to be calibrated

“The currentmeters and its cou
canfidencea in its
authorized laboratary

gccationaly tao have readlngss

could be done in an

Secalibratinn
7ﬁjfter a certain period of time or actual working hours-
‘It also could be done by checking with a calibrated one.

than one currentmeter is reguired ta be

more

rights are

Mawr

1t is recammended to consider that the water

vy used rights before the Wadi

limited to the actuall
evaluated

Project. Unfortunately, these
d during the project prepration.

rights werg not
‘or mEasure

hat survayed DY Tk which

areas, but didnot

-The only availabye data is t

‘estimate the reliable and intermittant
get ta the actual winter cropped areas-

cpolve the problem we have first to solve Daraaniah
e canal conditions. 'Feople gained more rights than before,
g the water

This

In some countries usin

 :uur5e in a year gives them rights on that course.

 Jead to two alternatives :

5.
i
L




il

_il ?ﬁi o consider the pernially cultivated areas 1in Daraania
;ﬁ;ﬁi a= a fact and restrict any mare expansion. This solu— |
3 = ciom will disturb the fair equity in distribution but

Iféi keeping the overall project ob jective, as the water is
e =till us=ed but directed to areas osther than allocated.
Applying this aption wWwill not annoy the people of the
Wadi, Because all of them respect the rule of giving
the upstream users, the periority of getting thelir

water sufficiency

In this case the flow to the ranal has to be limited

g the target crop requirements sSeern in the pro-

ject design according to the actual served arega.
[t is not recommended to continue letting this cnal

to take this high share af the project water.

The farmers have to be advised by the project to

Hivide their lands into narrow stip boarders with

minimal land leveling, this will belp saving water
h

and is in favour of pncreased yeild.

Farcing the regulations doesnot always lnsure SULesSS,

it may seriously retard, if not destory. Working with

the farmers and their leaders, attaining better commo—

nication and confidence may lead to success and better

results. Eepecially untill the issuance of the water

legislation which will fix the rights and relations.

.} To divide the available flow between the 10 upper reach

afftakes fairly according to their allocated command,
and allaw to change the winter Crop areas anualy, acc—
ording to the flow availability, to activate this, it 1s

reguired toj

- Hawve a proper farecast to the winter base flow wield,

as that could be

o the farmers

and set an anual plan for the are

cultivated on this yield and declaire it ¢

'_h--i._.-:._'-“,.‘_';‘_-',.'.'-ui{.
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<~ be aware befare cultivation.

'iju issue the reguired regulations and legislatipns

¢ give the power t

o the sngineger tg actiwvate their

~ pperations.

ipn sguedule to DRED and claose

To activate the operat
ired level of equity in

offtakes to acheive the regu

the waker distribution. Feriodical water sharing

d calculation is require
mEaEurement af the

measurement an d occationally.
= flowmeter

In the absence of th
the reported defects,

" actual oftftake flows due to we ‘
" have ta rely on the manual reading and getting more
tar level asurements and trace the

- frequent daily wa
This will overburden

spate stages it each offtakes.
the technical staff that need ta be supported.

d= To install staff guage at each offtake to simplity

the measure of the operatin the discharge.

g head and

A

e recarders at the intakeas and tail

The 4 water stag
are the only available

" ends of the to suply canals
tool ta trace the flow changes- All the possible
effort is needed to keep it working properly with

reliable results.

g staff guade ijs required to b
h mark for the periodi
Th recorder, its

to work as a benc cal check and

I
rrect of the recarder readings-

co
pe to the canal need to be

well and cannecting pi

kept maintained.

. - To continue activating the operation squedule for

sure af the of{takes, possi—

clo as it proved to give
ptable water sharing

tive results in getting an acce

level -

e installed at each site

-...m\..-'z-_‘.;x.mwr.'-.
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s After arriving to a sclution to Daraania canal and put
it under control, the level of equity in the distribu-

tion will be upgraded.

It 1is also recaommended to oppeint a full time Engi-
neer with irrigation and hydraulic background, assisted
by 4 trained technicians at least, to collect and check
the data, to make the reguired hydraulic calculations for

the water discharges, allocation and budiet.

The basic data are the only possible tool to measure,
and manitor the changes and accomplishments. To attain

success, the reliability of the data has to be insured.

With the assistance ot the TDA Consultants, 1t 1s re—
guired tao prepare unified rules for the data collectian,
calculation, verifying and assesment. Using different
data management methods or personal justifications and

different source may lead to different results.

Detailed and base maping 1s the main tool ta monitor,
manage and follow up. It required to set a 2 year plan
to accomplish the detailed project maps, that can fit
with the YAR maping svstem. It is required mainly to
have base detailed topographical maps of scale 1:2300
cshowing the holdings, spot land levels and different

topographical details.

There are saome Ehangeﬁ in the cultivated boundery in
the different seasons which need to be identified,
sattelite alfared immigaries may help with adegquate
ground control for successful interpratation shots

at Feb. - May and Aug.

Wadi Mawr Froject is Ffor sure increasing the water

3
]
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= availability, both in time and space and specially for the

¥ pper and middle cammands.

This availability led to the misuse of the water resources.

the water availability means d
to be applied to the land in an
gs retard the

Increasing ecreasing risks
and the water has
efficient way. Micsuse of the water resgurt
spate

Coyield. Leaving the farmer to caontinue using his

traditions in irrigating his land with big water depths

will retard the project in arheiving its goals.

4

It is recommended to introduce +o the farmers the proper

irrigation practices on the farm level through an active

implementation effort.

- This program could be a 3 yegar program,

Prog adm could be as follows ¢

1t is to develop the on farm practices to

y and the land produc—

- Objective @
maximize the water use pftficienc

tivity and increasing the farmer 1ncComE.s

- 7a cellect basic real data on the farm water crop

and financial budjet.

~ To wark with the farmer, communicate with him, increase

his cantidence, develop efficient water user

organizatian.

- Methodologys; To chose I farms wWhich represent the

i
different reaches?{th respectto the w

and also to be representative ta the soil

ater cource of

Daraanialh,
and cropping pattern an the canal.

1

fiction program.

the outline of this




lst year, to chose the fields, get the farmer agreement,
collect the basic data on the water and land use. The
reqgqulred data sbaout the crops and related production
factore, the basic base data for the farm hudjeﬁt and
¢ngeneral a complete identification of the farm related

praoblems.

Znd and Zrd years get to the solutions assess implent
and evaluate. Test the formulation of the praper water

uzer assouciations and give the proper recommendations.

— The results gained fraom this action effort will en—
couwage the farmers to immitate and give proper chance

for farmer training and technology transfer.

Legal and Managment Aspects.

The Legal ﬁﬂpécta-

The legal as well as the administrative structure under

which irrigation 1s practiced will 1insure, Success or

retard the undertakiné.

In Hadi Mawr, the rule of water use rights is based on  an
inhereted traditions act as by lows, of upstream periority.
Due to artificial interference with the natural water
cow ces by introducing improved water use projects. The
gained water rights are mostly disturbed, that cause
retardation in, attaining the project goals. The water
availability and assurance is in favour of the upstream
benificieary, when trying to practice their upstream right
and their gain by increasing more land, misuse aof the
avialable water, while the down stream beneficiars on the

water course loose their rights.

1t 15 recomnended that the ligislation consider the

fallowing :

# == 17
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- That the water rights are limited to the actual use of
the lands attaining water according to the previous

conditions in la=st fiwve years befare the renaovations.

'~ The attained water rights have to be measured docu-

mented and declaired before the renovations.

- The land owners who getse water from the low base flaw 1in
the winter seasons and cultivate pernially have to
identify them selwves and the actual really cultivated

larnds anly have to be liecenced for pernial irrigat{nn.

h

= In the renovation the declared rights have to be evalu-

ated and considered in the new projects.

- The authorities have the freedom to distribute and
direct the water which gained or saved due to the
fiew projects’ activity according to their feasibility

study and palicies.

- Mot to allow getting pumps or new abstractions directly

from the wadi course unless liecenced.

= To limit the freedom of using the water sufficiency by
limiting the water depths on the irrigated lands, and
the land owners have to divide their sloping lands in
narrow strips such that the water depths doesnot in-—

crease  the specified limits at the lowest point.

B.B." There 1is a general principle governing the
irrtgation rights in Is=lam. The upper land is
irrigated before the lower, but the gquantity of
water retained should not reach above the ankle.
These resrictians are applied when the sources is

scarce, otherwise anyone can irrigate as he like.




]

Management Aspects.

g type of organization formed ta deliver irrigation 1s

vitally important. The legal powers and relations betwesn
he organization and the water Jusers are governed by the
af organizatians. The most successtul is that

the past, the system was successfully operated and

nainaind  with the farmers, having strong co-operative

_ ¢gani:atiun. Chosing the wakil as a leader to gquide

fganize and lead them.

It is recommended to strenghten the old organization

The wakile role, to be supported as the farmers’

representative, strengthen the relation and commani-—

cation with the farmers and help the engineers in

activating the operation program-

The Wadi Mawr wabker users board tao be farmed from 12

members.
Elected from the primary canals wakils’
Wadi Mawr FProject Director

|
Chairman of TDA. !
Of the Local Leaders |

From the Local puthorities

the aver all
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5 Gensral plam map for the old surface Irrigation
cystem attached to ‘their study of sual about 1: 150,000 &
This map iz showing, the areas of reliabie spate irri- 5
o
gation and the arsa for intermitient spate irrigation i
trom yar 1F7 survay. ;
Th map af the projsct of scale 1: 50,000 shawing the i

S

area imcluded in Wadi Mawr development project, anc
showing atso the boundary of the area commandad by :
pach primary canal. This map is preapred by MMFP

and included in their operation plan.

f man of scale 1:25,000 bas=d on & recent Eurvéy daone
Ly Tha for the South supply canal cammard, shaowing the
houndaris= of the area commanded by gach  primary
canal. There are some change in the boundary of sams

primary canals.

This map doesnot have topgraphical or complete details,

o be ronsidered as base mapz ta trace the actual

-

masonal cultivabted areas.

Tha mesvigues Lherpe msops are inbezrpolated on map El and

2 EITEN L5 &

=

ang sShow a comparisan betwesn the 2 maps

Eecause & similar surwvay is not available for the Morth
canal cammand. ©&n interplotation of the T&E and MMP

Rt

- ¥ ire - iy

it
i

mars e ahow- o the Ao
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- The areas that ware praviosly irrigated reliably ang

cnrermititent from TEE survay, 197F S
~ The areas included according tn 'the project design.

- Tha arcas Lhat arse under trrigaticn form the TES

-,_.
5]
-

oot BUCVAY. =

- The included Dr exculded argas rated +o any combi-—

nation of the three spurtes.
Map B2 Shows Mainly

The intermittent and reliable spalte irrigated lands imy

' {575 and the boundary of the area iAeluded in the project

forr all the project area.

The main notice on  this map 1% that Daraaniabh wWas

irrigating only =00 ha. relizblly the design  command 13

F50ha, whiles actual cultivated area fas mostly been

gxpanded.

Recammendations
1. It is recommended o wor in the prepsratidn of a
aferable tc be done

at

deltailed topgraphic maps. It s peo
heyooairial SUurvays Wilth coantour maps. smi. intervals
it sufficient orouns costtrol polnts.

The=e maps has to dane to simplify the monotoring effart

fg-  the survay of the ceasponal cnanges in the cropping
satbern of mach command.

We  reoonmenc to set 2 2 ar smars plan o finzli=z€ the
Feiiabie oeiailop DaEs MSpa wrnd in the preperation  pnase




mroischt, the Y&R siarvay deparlesent 1s preferad to
inate in all Fre sSurwvay project stages to insure,
the accuracy levels thst the maps could 4it in the general

‘aR, surwvay system and rules.

Cetting landsat imigaries could be helpful in identifying
the cultivated aresa in the 3 agricultiyre s=asons if “taken

from shots in mid Febroary, parly June ang late Fugust.

Eocause of ot
misslesd in the estimstion of the actual cropped areas,
and to ddentif crops, sStrict ground centrol T1s

needed .

LB

‘te projsct are has many grazimg which may




arnex — G

T.=ld Wisits to Wadi Flawr Froject

-= :-tensicn of the visits to the project site  wWas to
.z -or@ understanding to the project components, inspect
.—-= of the main and farm Irrigation systems of the
.-—-z2zt, ko have more understanding of the farmers’
~-znization in the moCclo-—econamic SUrVEY required by tﬁa

-2 of reference for the short study requested.

rMepting With The Field Froject Btadt

Curing this pericd I met :

- Eng Abduw Fargigh £l —[fomeih. The Wadi Mawr- Froject
Director. He promised to give all the support and
co-operation if Fequird eibhe” fram himseld or his

project staff.

He gave guidance to whom we has to mept and discuss
from the local leadar.

|
- Eng Ali Salem Cl-Awsani Deputy Eroject Director and
acting as the Feag of the pgriculture Divisiaon of
the project who gave hie suppart and co-operation
and promised to Melp by him self and his staff 1n
ihe choice of the 4 arm repreﬁntative samples and

in Finalizing the socio—acononi o surwiEy guaestionaire
- Eng. Fhaled £1-fhattas Head of the Maintainance
diwiasion who Qave all co—pperatian and engaged his

= sLatt to prepars the available data and accapsny

- o=

T




field visits and my meetings with the other

cersonmell.

Erg. MAbdallah Aglan. From the maintaninance division
-~z gngaged 100% of his time in accompanying me all the
ime and helped in explanations, discusslions ancd data

ocrepalration.

£ng. Lotf Allan Saad from the fAgri. Extensicon. He
promised to give all the possible help in the fina-

lization of the socio—economic survay. .

Erng. Mohamed Awad Head of the Water Division. He
accampained us te one of the tield visits to show
us the Water Measurement Facilitiss in the Canal
system.

Thi Main Supply System and Control Structure

and the Principal Canals,

The Mead works is functioning in good condition. The
cechnicians were doing the normal maintainance for the

plectric operating system.

The natural flow of the wadi at ke vislt timing was
of about 650 lit/sec. 9S00 lit/sec. was gaing to the
cambined head reach canal fresly flowing an the head
work pontrol struocture while the resh Was leaing to

the Nation wadi Euurﬂe.

The control structures are in good conditions and
regular maintainantce Was gaing art.

The principal canal spction is well maintained and

is in & good ceondition fhat an indication of the

effectiveness of the maintainance effort.

T A




Trhere are a lot of silt accumulated at the intake
cf the primary camals and abt the sliding gate pipe
offtakes, Thia mostly happens when the flood waves
come during the closure of theze gates. The main-
tainance crew of the project was doing big effort
to clean the silt heaps hich were of about 1.0m.

night at some location

The pipes leadimg from the canal to the water stage
reco.rder wells are very small in diameter and not
orotected from the trash carried by the water flow
and always clogoed by the fine trash and it is diff-
icult to clean, the maintainance crew is dolng &

continiows cleaning effort.

Lot af silt accumulate and stops the activity of the
sErsors which are not acting. The alarm control system
need to be considered. .

At the vicinity of the water stage recorders these

is not reference staff guage to use when setting

the new recorder charts, this subject needs dicrect
solution to insure the reability of the records taken

from these instrements.

Thiz project staff try to activate the calender opera-
tion tor the Spening and the clasure of the primary
canal gates according to the MMP. operation plan
mafwal , bt $he farmesrs o mnosh of the times opean

the gates durlng their official closwre. On Daraaniah
canal , the first one on the combined head reach, the
farmers never allow its closure. It mostly gets all
the pase flow during the winter months arnd getting

the benefit of the flood waves in the same paerliad.

-
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- --2 of the farmers on the upper and middle reaches
- the South supply canal request the closure of the
—cakes during their official gperation pericd if

-=ey find that they are satiafied.

~e Farm Irrigation System

- Th information stated belaw are hased on our tech=

- B

-ical inmpection, the farmert discussion, local

: : .t .
re discumsion and fram Wadil Mawr mff:cﬁla

ieade
- The Project couwld be diwvided in 4 Feaches -

The Combined head reach
The Upper reach of the supply canals
The Middle reach of the supply canals

The Lower : raach of the supply canale

e Combind Head Feach

-  this reach lies Maadbatah primary manal.

so—- TRE survey 1979, the comimand area of this canal wWas

= M. af which 300 ha. were reliaple and L50 were

-=rermittent.

offtake dane by MMP. is based

~-- cesign capaciky of its’
which is

foar all the asaitgned cammand  area

7] 1/ mec.
1.8 m™ /8.

cn asm 950 ha. for this canal. i.@.

urce of distruning the operation plan
force keeping the gates open
J 40Y of the time orly

“—. = camal 1= the B0
=2 the preject. The FarmmeErmE

timg while 1t nas tgo be openg

=. L. The
when the Wadi Mwar has the

L~ the winter pariod Mow—=F&a.
in the rest o4 the year it was

.z==t base and spate fTlow.
- zred to open it far apy, anly of the Lime Lo insura the
cesuired level of equity in water shar@sk. .

- — = &
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our Field visit time was spent in this canal

nd the case.

aio 3 aur visit on Feb. S, LP%0, the canal intake
-__.y open and the base flow wWas completely directed
=5 EoLmEE.

Cs-=idering the farm irrigatian practices.
- The fields are divided in te plots of about &0x&0mM.
- The {fieplds are sloping considerably fpliowing the

matural land slope from the East to the West.

- The farmers keep high dikes of about 1.0m ﬁight or
sven more in some cases at the lower end of their
land to keep the irrigation water in their field
basin to insure the coverage of the high spates in

the field with sbout 25 to 50 co. depth.

- When irrigate, the farmes $illwm hiw basin field
untill having a water depth of about 25 to 30 cm.
at the highest and of the field, this means hav=
ing BO cms. or even more at the lower parts.

- In these fields as & general phenomend, Ehe high
spote havegaéﬁée healthy plantation and growth
while having dispursed and wveary weak, growth at
the low spots. Im @ sesame field tho Hight and
derce of the growih wWas gradual 1y decreasing
ith the land slope, such that the hight of the

plant was 50 cms at the high swpots and 39 CMS .

only at the low oneg.

(]
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% 0.5 Maad Bannana field, the farmers said
=3t he irrigates it with about 23cm, water
c=oin each other day.
“e Banana yvield was veEry poor, it seems that it
- bject to deseases. The farmers dideot Fegart
-5 tne Project Adminstration because e was afraid
=¢ hurting the hunny bees which hie bresds.
[ B
Tn our visit there were several farmers Irrigating

at the same Lime.

Marny af the faroers Bleive that the wilt carried

by the spate flow give their lands the reguired

fertility and that they duﬁut need to use fertilizers.
i

I wpite of tha base flow Was during the visit lews Lhan

the mormal, the canal had a Feasonable water flow

close to end and all the lands which were having suf -

icienlt water content close to the soil surface.

Almost all the canal cammand @rea Was cultivated
with sorghum, SESamME, vegetables and fruit trees
guch as banana, eitrus, mangd ard guafsa.

One of the farmers said that before the project

he could not cultivate his l1and with one

summer crop on spate flow and ralnfall, that

was becaune of the Jower avallable water levels

2t that time, and the water ievels after the

project can cover more lands.

New land out side the command area had been added ,
as an example a strip of about 100 to 200 mt. width
alomg mast of the canal right side 1% planted using

the bDases flow

¥
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The Upper reach of the supply canal

Thisg resach COver NINe Qprimary canals command areas. 5 of
them gets from bthe Marth supply canal. The area served by
this reach is planed to be cultivated by summer and winter
crops.  In summar DYy Wsing e base and spate flow

by means of kegplng the gates opsn for about 20% of the
cime +or the period Mar. to Oct. to give the canal its

chance to get 1ts reguirement.

While in Winter, the upper canals of the reach 1is kept
ppen  for  about BUA of the time while the rest are kept
apen, becadse of the limited base flow and the l1ow chance

for getting spate.
On ouwr wisit te this reach it was observed that -

- All thea reach has veary little chance to get base

flow 1n the winter.

- The wWinter crop areas are decreasing s we go to

the down shoeam.

_  The land is not levelled ancd has considerable slope

foullawing the general land slops in the Feglon.

~  The farmer irrigates on the tradition By-law the
first in the reach has the periority to get what

he needs first.

-  Gome of the farmers are paing the ground water &S
supplemantry irrigakion by dug wells ta cultivate

cusmh crop. The} gt loan facility to get the

PLLmE .




When pumplng wWater the farmer im aware of saving
water. They divide their lands in small basin

with wvery primitve leveling.

“ne oaf those farmers cultivate Banana, Juafa, and 0Okra.

-~ irrigates ance a week and is satisfied with the vyeild.

- The farmers of this reach said that they hawve great

benefit from the project.
The middle and the Lower reaches of the supply canals

- In general these reaches donot have any chance to

get the winter base flow.

- 8§ pme of the canals on the middle reach may get soame

water if the spate is reatively high

- There is no chance of the lower reach to have winter

spate flow.

-~ Dug wells are increasing as we Qo lower in the canal

Farmer's 0Organization and RHelations

I
From our discussion and mesting with the local leaders and

b1

the farmers we understood that

In the past, before the project implemintatiun, there was

certain orgainizatlions governing the system such as -
ﬁtf%

— The Okom board for Wadi Mawr it has 10 of the dis-

tinguished members aof the socisty. They were mainly

responsible to solve the problems of the dikes {(Okom!

et on the wadi to lead the water to the primary canals

Ei=Hl




Toe Members are chosen by the farmers andappointed by
ThE Authorities., Thelr decisions wWere aobligary by

LBk,

Tne wakil of the primary canal. He was taking care
=+ the maintainance of the dikes (0%om) and the canal
mbankment. He also was helping in orgainizing the
armers getting thelr water rights. For the annual
naintaince he was collecting esch one’'s share ascc-
crFding ta his land holding. It was costing of about
JURSMead e vear '

[

cther maintainance effort is done either by the
mers themselves or by thelr hired labours.

Thie Wakil was mainly nomlineted by the farmers and
autharized by the losal authorities.

The Wakil was gektting & fare of about % of the total
lamg yeild for his survices.

After the project implementation the farmers felt that
they are not in need of the Wakil, theay abundoned
Him and stopped paying the fare.

£
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D~ Socio ERoconomic Sarsway

e TR galls ol s Eucim—Eﬁﬁnﬁmic Burwvay  thak  covers  a
sample of | 9% of Llye oroSeet &rﬂa-tm e done within  the
rcq4&5t3d'5hart~ﬁtudy. -

The regulresnenl’ of thim shucdy ﬁﬁ to evaluabe the effect of
Lhe reﬂiﬁtﬁihutiqn wf the sysbem on the culiivated  areas,
producttivity ant water use gfficiency.

e combination of the technical evaluations and Lhis

socio—econonical survay are complementary to give a better
3

ploture about the oroject changes.

In such Arid soate areas, the range of veriability of the
] 1 S

size of flond both in space and time, is very large.

Bince  the project implemestation only  twewo floods have
passed, one of Lhemnm was moderate, while the other was very

1ow, the farmer are not anuvainted with the changes, yet.

So, this evaluation could help only in highlighting the

prablem toe bry to overcome in the sarly stage.

Fresurvaying
Fresurvay effort was dome throuwgh g

-~ Exfracting the main guestions nesded to cover Lhe TOR
requirement from the project design components, the
aparational and malotalinance peoblems, the projech
reports, our teohnical ipspeclion, and investigations
and the discussion with the project englineering agronamicd

*

and  agri. setermsion officials,
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AT EAS

component, add, change anbd

The interviewed farmars regresht

mterviews  with the farmers,

commiitt as remdad

Lo the water cowrse distributian , problans

included highers intencily in

Fmpfﬁﬁﬂﬂtﬂtiﬁﬁ af. locatian on Lhi @

cize af farmers,  cropping

level , the supply canal level, iz

pattern, [ravs apate

flow, suplemantary walls as well

thoses ho have direct beneflt or loss,

“The farmer ERpOrl ance,

¥,

The final group of juestions

od on identifyindg.

age and tevel of edugation.

The distribution and size g hiwm holding on the

waler Ccource.

tont of his use of the

the project.

Identifics
1 the crap production in fhe thres Agel. s@a800H

a0
after and before
thet introducead atter the project

0 P TETI ool

L
e

Test his ircigation practices concerning when and

Frons much Lo trelgate.

Prrigation traditions and his rglabtion with his

neighbiouring farmeres, bhefore and afiar.

Fhae wWaber Coless organizatiang, b=

base flow before and afier

""" testing  the equestions
a representative smamngle

the problen Coreating

socandary  canal

ard

wore 253-guastions concerns

tion of the cultivated aroan, Crap paltiarn




Clan g fimancial and management orogarization

aftor and getling the farmers futuwre farmar s

- The farmers inberection with project gperation stguedale
concerning the open and glosurs of Lhe ofiftalke gates

and eguil by of distribubion.

- Changes dn his celbivatlion related grachicoRps Concern-
ing darm mechanization,
=  Tha gommunltation with the peodect and using their

EETY IR,

- The change in the danimal possesion before and

after the project.

= Theg farmers were in general conseryvatbive in thelr
NSNS, It wam diffLloult Lo most of hhem Lo

guantitave estimations as answoring the guestions,

= Thigy atlll wsing tlwele f(raditiamnal ivrilgaticon methods

Whiile bLGegon to shifht towards agricul Dure maechanization

= Theair majority still)l éare nob yelt concerned of

st fesrtilisars,

ALl of  Lhem respect the upstream peoriarity in getting
their water sufficiency, even thdsé at the lawer reaches
Wwho are monstly hoarted.

Their majority Jdonnot  agree to apply the operatiomal pglan
opeEn and glose the gatess unloss Lhe benificiars oan the

water cources are satisfied on the wupstream periority rule

in wimter, the aspate lands are not cultivated, sscept some

lands  have vary paor sorghum crop geown on o the traces  of




22 soil water content in the soil proafile. Thera werz

@lmast no one an his field, and we have to trace them in

the willages, ewcept in Daraaniah canal which geits all the

Caze flguw and the farmerszs irrigste porpniaslly,

Tha datailed zurvay

g g o S

cepuly  that the detziled surwvey bhas

The sampling procedure was dizscussed and agresd uvupon to
cover bhe reguirsment of the TOR anc has ta cover not
+a

less that F00ha. distributed as

Feach Sample Area The Interviower

A
Daraaniah ca. 150 tng. Mohammed Housa

—tf
T
i

Morth Bumpily cmansl Eiels Ernc. Latfallaly zasad

L HMokhtar Al Othman

The South supply canal 4320 Erg Magish Abhdel Allem

£ Mabiel Morshed.

The viambaer of the rFeguired farmer-s to interview was

esbtimated La ramge from 70 Lo 100 farmer.

Thay began to get Yo the farmer interviews on Mar. o3

Lo

L5 .

Duz to difficuelty and
innErecssIdn  with, the
Lraring Lhs tabners i
lanze are 4olliaw ali

agresd with the Wadi Mawr Froject director and his
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datzilled analyszis and findings as a result o EhiEs

will pe included in The finsl report atter getting
wst of the intorviws. . . . i
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