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RAIN IATER HARVESTING SYSTEIS FOR LIVESTOCK IN SANDY SEMI-ARID flEGIONS 

CDR Pesareh Project: PDE-ErIII-,2 -0 19 

Third Progrss eport: ,hily 11, lfP7 - July 10, l9p. 

This report briefly .nimnmarizes the vnrious,. aetivitirr enrriec' out in 

Isrnel nnd Kenya in the fr,meworlk of the resenrch project. 

I. Work in Isra-el 

1. Technical and experimental work
 

The plan for modification 
of the experi mental set-up use! for 

measurement of the .oil hyratflic proprties was executed by "Control

lit" Company. Operation of the Gamma nttenuntion system by the now 

computer is now under test.
 

Soi] water retention 
and saturated hy(dran1Jc condlctivity of 

dlfferent sand samples were measured. A previously tested site by the 

Mediterranean coast about 20 km south of Tel-Aviv is chosen for the 

experiment. Constructi.lon will start this simmer with the objective to 

observe its offiency during the winter. 

2. Thnoretial work
 

Significant progress has achieved
been towards devolopjnp an 

engineering, model suitahie for an optimal desirvn of the waterrain 

;iarvestIng syntem. Simple mthematical functions can he fitted to the 

measured hydraulic properties of the sand anr] subsequently usned to 

solve the imbihbition and the redintribution prooesses under r',Iven 

rainfall. The solution consid]nrs the propagntion of the wetting front 

in the unsnturated zone, the accumu|lation of water above the 

Impermeable layer, the saturated flow over the plastic sheet theand 

otfl ow from thn collecting unit. "ome numrienl prnhlms rplated to 
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the varying boundary conditions In the central channel and at the soi] 

surface including evaporation are still to be solved. However, the 

results shoy that our .impiilind solution redueno the conpwtr time by 

orders of magnitucle in eompnrirnon to the tIme requlrod by exact 

solution (or the Richard. eqiiation). 

Further progress has been achieved in estimating the surface 

sealing effoot on infiltrntc.,n and runoff. Two pap.rs rolnting to 

this 	 study are now under review of referred selentific Journals. The 

results may have significant implicatlons to tihe Kenyan cultivation 

practices which arp boyond the scope of our project. The prntlel 

conclusions in respect to the rain 	water harvesting -ynltem to b built 

in Kenya are reflected in the following section.
 

3. Personnel
 

Upon my return from a sabhatical year in Spain, I found that Mr. 

N. Cohen, who was supposed to work on the theoraticnl aspeets of the 

project, hnd not made any progress, lie was then assignod to work on 

programing my simplified .solution. In May 1988, his financial support 

was cut as he could not meet my requirements and he oeas d working on 

the project.
 

Mr. Zv.-fBtniam, a new graduate student, in anrigned to 

experimentally test my simplified theoretical -olution for, the soil 

water regime and the yilrId of the rain water harvo'stlig system an part 

of his M.Sc. study program. 

IT. 	 W-rk Jn Knyn 

Diiu to nomo huienueratJe prnblems, the trnnsfer of researeh fund 

wan delnyed nnd ntinlly rnached our collengues In Kenya only in flay, 

19PS. Unfortunately, they also had a problem In building an aotive 



research team on this Project (see also section on personnel). No 

sit nlf1oant reneavh work was accompl i shed there yet. flowevr, the 

riare' f,,nd for Kenyn is ri'ily reserved and will he !inorJ upon 

meeting the project needs. The folloving s ceiton is a report on my 

visit to Kenyn ind the praet. I aJnl guI lr'olinnen sr,t to Mr. Ii.K. i,ni for 

executi on. 

1. Visit to Kenya (finy 26 - June 1?, 1988) 

While in Kenya my attention focused on three objectives: (a) 

Study of local conditions; (b) Search for praduate students to join 

our rosearch team; (c) Coordirinte the laboratory and field study with 

work conducted in Israel. In order to pursue these objectives, I met 

members of the University of tlair'o)i. and officialn or the {1!nistry of 

Agricul ture, presentev' the projec.t at n staff mneting in the Pept. of 

Agri cultural ngineering, carried site investigation visits to explore 

the prospect of building field rnin water harvestint, systemn, and hard 

a series of"working ossions with Mr. R.K. t',ini and Prof. D.f1. Thomas 

to plan future rosearch work. 

Prof. Musuva, Dean of the Faculty of Enginering, exprrcssed the 

University's Jnterest in our project as the shortage of wate, for 

domestic use and livestock is a serious problem in the arid and semi

arid areas of Kenya. He Was also pleased with our objective to trnin 

grnduate students in Isrnel. and in Kenya In the vnrious aspects 

of the proposed rnin wter harvesting system. Prof. Oson,-o, Chairm n 

of the Dept. of Civil Filneering, Prof. Kotor, Chilrman of the Dept. 

of Soil ."ine ind Prof. Onnn, Chairman of the Orpt. of r., ithematics. 

also expressed their appreciation of the prnject and their will to 

cooprate I rifind i, qtial i fi(.d gradunt-e .nLlde:tn from their 

departments to work and he trained In the various aspects of the 
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resenrch study. Mr. Muechir I, ntTrN'ad of the I'n[Ineering DPepartment 


the Ministry of Agriculture 
offered hin aistance for cooperation 

with the Ministry of Af.rleulture on Investigntion of rain wnter 

harvestinp systems. 

2. Site Investi.ntion Visits 

Throe nite inventipntion vilsits wore undortnken in order to study 

the applienhIllty of our method of rain vrater" harvesting Ir various 

repions in Kenya (Fig. 1): 

- Katumani area (70 km south-east of Nairohi, approximately 7r0 min 

rnJnfnll/year) was vinited on May 30, 1988 

- Longonot area (.O km north-west of Nairohi, .00-750 mm 

rainfall/year) was visited on June 1, 1988 

- Olepoloq-Olt pr.'si nron (110 1-n, nouth-west of Nnlrobi , 20rO-O0 mm 

rai.nfall/ypar) was visited on Jme 3, 19-S8.
 

GeneraIl y, the noils 
 in these arean include a fraction of fine 

materiel., .91it and clay, that make them suscepti.hle to crunting which 

might not be spvere for ngricultural use hut would he a doficJency for 

our rain water harvesting method. However, there is sand in these 

areas, mainly in the river bds and in some of the flood wter 

channels. In Longonot, a gravel layer is found below the sand in the 

river bed. The sand in often mlned for con,tr'uetlon purposes. Tn the 

Olepolos-Oltepesi area, hlack vol canic sand in found in the main river 

bed.s. While the brown sand Is popular]y used there for construction 

purposes, the black sand (accordIng to local information) ha-s poor 

cement hond I nr charaeteristies devel opi ng cracks when ured for 

construction. Both types of sand and the gravel sized ntones are 

usually rreely avnilable to the puhlic and arp considered to he 

suitahe material for the rainfall eollecting units. 
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Based on our study of the local 
conditions, and considering the
 

limited funds and qualified manpower on the one hand, and the future 

benefit of the Nalirohi Universnity and the farrirs in the snmi-arid 

regions of Kenya, (in the other, we set the folloWng goals for the 

noxt year of work in Konya: 

3. Description of the Rain Wntr Hlarvesting Tes.ts
 

In the framework of 
this study, four sand types, prnvel. stones, 

and three local soils, shall be t sted to ohsprv, their ftjnctions in 

the rain coll.ectlnr unifs. 
Two main types of soil composition will be
 

tested : 

(a) The rainfall harvesti.neg unit, where the rain infiltrate and 

drnin throuh a conductor pipe into a water resprvolr, will he filled 

completely with pure nnnd, or locally avail.nhln 1-ravel stonos. 

(b) The draining conductor pipe will 1,e surrunded wi th qand as 

in the first type but the rent of the harvesting unit will be filled 

with local sandy soll nnd mulched with either sand or grave.l stones. 

The thickness of th. most appropriate mulching layer will have to be 

determined.
 

4. Laboratory Tests
 

Measurement of the water retention curves and the hydraulic 

conductivity of the various sand, ppravel nnd soils, will he carried 

out at the Knhotn Camptin on snmIn. tnken from selpeted fields. The 

rpsults will be used for prediction of the soil water regime and for 

the d(sin of rnIn w ter harvesting units. 
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5. Controlled Field Tents 

In order to allow continuous scientific observation an(' protected 

experimental set-up, the field rnin water hNrventing units will be 

built at the Kabete Campus of the 11niversity of Nairobt. The sand, 

grnvol qnd sniln will he taken from the. Investig-Ited areas and carried 

by lorries to the experimental site in Knbete. Twelve controlled 

foield te-st. t uni ts will be constructed. These units will be small In 

order to lim !t the cost, but large enough to enable the various 

observations Lo be carried out. For thin purpose, only a section of 

one wing of the rain eollecti nf uinit will ho built for ench test, 

taking advantage of the complete symmetry of the proposed original 

configuration of the rain water harvesting unit. This will save on 

the materials, slzn, work and time. 

6. 	 Farm Test
 

The chosen site is at the foot of the 
TLonponut crater. Tho land 

there is nucessful y col tivated tnking advantage of the runoff from 

the hills. Yet there is acute shortage of water for romostic and 

livestock use. Water is ferried in drums or jerricans for a distance 

of more than six kilometers from the public water supply tant, located 

at the hhillstop trading centre under the farm 	ccmpany management. 

A local farmer who showed to have self-multivated rain water 

practices was approached in order to build a single unit rain water 

harvesting unit on his premises. The 	oJective here would be to
 

demonstrate the Idea for the local farmers and interested authorities. 

Our Interest is that the farmer will have an input in this project in 

terms of construction work and observation of local data 	such as
 

recording rainfall nnd volume of water collneted from the unit. Some 

of the mnterials will he supplled by the study project funds on 
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condition that everything will be done ancording to our instructions.
 

The 	 collected water will be available for use by the farmer who 

will he reqiiired to keep proper records of volume of water abstracted
 

from 	 the unit. After completion of the project, the unit will be 

handed-over to the farmer.
 

The 	 dimensions of the collecting unit will he planned to harvest 

approximately one month's water requirement for the farmer 
(1000
 

chickens, 16 cattle and a family of six members).
 

7. 	 Personnel 

After 1'r. G. Muchiri left his posA'ti.on at the University of 

Nairobi to be Head of the reprtment of Engineering at the Ministry of 

Agriculture, Prof. D.F1. Thomas stepped in as the cooperative Kenyan 

scientist in his roll as the Headnew of the Department of 

Agricultural Engineering of the University of Nairobi. Upon my 

request, Prof. Thomas agreed to continue his overall supervision of 

the research team in Kenya though the actual research work will be 

carried out by Mr. R.K. 	 huni, with graduate students and technical 

aids.
 

Aq of now, no qualified Kenyan graduate student has been nent to 

study in Israel and be trained in the various aspects of the project. 

During my visit, I was approached by a faculty member(with M.'c.)who 

expressed his interest in coming to Israel to study for a Ph.D. 

degree. Unfortunately, he does not enjoy the support of the Dean, 

Prof. flusuva, because of his age (approximately F0 years old). 

Recently, another student applied for information on this position. 

We shall continue tryJng to find a qiallfied student. in case this 

effort will not be successful tip till Soptrmher, 198A, T hereby 

request permission to fill this position with a foreign student from 

http:posA'ti.on


another African state or n South -,mrriran country. 

It was concluded that Prof. Thomas and Mr. Muni will try to have 

gradunte students studying for their M.Se. program to work on tnis 

project and be trained in rain water harvesting at the University of 

Nairobi. flowover the problom of finding a lna] nacdemic suporvinor 

has yet to he solved.
 

Y. Mualem
 

July 17, 1988
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