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PREFACE

In Response to a request from the Government of Turkey, the Governineat of Japan
decidcd to conduct a study on Kiigiik Menderes River Basin Irrigation Project and
entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Turkey a study tcam headed by Dr. Yasvhiko Kunihiro, Nippon Koei
Co., Ltd., three times between January 1995 and May 1996.

The team held discussions with the officials concerned of the Government of Turkey,
and conducted field surveys at the study area. After the tcam returned to Japan, further

studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the |
enhancement of friendly relations between our two countries. -

[ wish to express my sincere appreciation to the officials concerned of the Government
of Turkey for their close cooperation extended to the team.

- May 1996

Mo

'Km_no FUJ!’!A _
- President

Japan International Coopcration Agency



Mr. Kimio Fujita

President
Japan International Coopcrahon Agency
Tokyo, Japan
LETTER OF TRANSMITTAL
Dear Sir,

We have the pleasure of submitting herewith the study report on the Kiiciik Menderse
River Basin Irrigation Project in the chubllc of Turkey, in accordance with the terms
of reference issued by your Agency.

The Study was carried out for a total period of 17 months from January 1995 to May
1996. The Project was basicatly formulated with the principal aim of the increase of
- agricultural production and the improvement of farmers' living standards in the Project
Area through (i) irrigation devclopmen't (ii) agricultural development (iii) drainage
improvement (iv) project services and (v) improvement of operation and management.

The Project is judged to be technical sound and economically feasible, After the
Simplementation of the Project, the increase in the agricullurhl production would
“substantially contribute to the improvenient of regional cconomy as well as the
“enharcement of living standard in the project area. Moreover, the Project would also
_conlributc to the control of annual degradation of gronndwate'r in the Project Area. We
“would recommend that the Pro_;cct soon be implemented in line with lhe conclusions

L "pryscntcd in llns repon

We ;\vish'tb ex bréss our deep appreciation and gratitude to the personnel concerned of
youf Agcncy,' your Turkey Office, the Embassy of Japan and the Authorities concerned
of the Government of Turkey for the courtesies and cooperation extended to us during
bu_r ficld surveys and studies,

Very truly yours,

Yasuhtko Kunihiro
Leader of the Study Team |
for the Kiigiik Menderes River Basin
In‘i'gétion Pfoj&ct
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SUMMARY AND RECOMMENDATION

SUMMARY

PART -1 GENERAL BACKGROUND OF THE PROJECT

(01)

(02)

- lntroduction

In Dcccmber 1991, the Gov crnment of Turkc} (GO Ty asked the Govcmmcnt of Japan
(GOJ) for technical assistance in the prcparatlon of the Master Plan on the Kligik
Mendefes river basin and the Feasibility Study for the Beydag Irrigation Project. In

- fesponse to this request, GOIJ sent the Contact Mission in Janvary 1994 and the

Preparatory Study Team in April 1994. The Scope of Work (S8/W) for the Study on the
Kit¢iik Menderes River Basin Irrigation Project (the Study) was agrocd upon between

: GOT, through the General Directorate of State Hydraullc Works (DS1), and the Japan

lntemationz_d Coopcrahon Agency (JICA) on April 11, 1994.

Thls'repbrl has been prepared in accordance with the above-mentioned S/W. This report
contains the results of the master plan for irrigation development in the Kiiglik Menderes
river basin and the feasibility study on the Bey dag Irrigation Project as the priorily
project, putling main emphasis on the present conditions of socio-cconomy, agricutture,

~irsigation, agro- economy, and environment in and around the Study Area, the

prospective fand and water resources development plan, the environmental consery alion
program, a preliminary cost estimate of the priority project, project cvaluation and the

_ proposcd devetopment and imptenicntation program of the pnonly project.

'General Economic and Agricultural Background

{03)

(©9

(05) -

(006}

Turkey is located on two contirients, Asia and Europc, and occupics an arca of qboul
779,000 km?2, of which about 755,000 km? is in Asia and 24,000 km? in Europc

. The 'counl'ry exhibits a climatic variation front amild climate in the coastal regions to hot

summers and cold winters with timited rainfall in the inland Anatolia regions. Most of
the precipiiation, which ranges frony 300 mm to 700 mm on average, falls in winter and

_spﬁng

Around 36% of the Iand or27.7 million ha, is classified as agricultural tands mcludmg

' 5.3 million ha of fallow lands. Around 9.3 million ha of land is composed of built-up
arcas, riverbeds, marsh areas and lakes, ete.

' As of 1990 the total populauon of Turkcy was csumalcd to bc 56.5 million. Of the tolal
' :popu!allon 23 2 million, or 41%, lived in'rural arcas and the remaining 33.3 miilion, or

59%, in urban arcas. The popuiaucm density was estimated at 73 pcrsonsfkm? in 1590.
The populal:on growth rates are 0.67% per annum in rural areas and 3. 59% in urban



(07

(08}

(09)

arcas, The high increase of populanon in urban areas is mainly altnbulcd to lhc sural-to-
urban mi gratlon

Dunng the period from 1981 to 1992, the Gross Domestic Product (GDP) grew al a rale
of 6.6% per annum for indusiry, compared to 2.7% for agriculture and 4.7% for
services. Consequently, the cconomic position of the agriculiure sector in the GDP fell
from 42% in 1960 to 17% in 1992, while the shares of industry and services rose from

- 16% t0 26% and 36% o 51% respectively in the same period.

Allhough_agriC'Ul(urc share has fatlen in the national accouints, it is still an impo‘rlant
sector in the natural economy. In 1992, about 41% of the population lived in rural arcas
where the main economic activity is agricullure, and 44% of the working population was

“engaged in agriculiure. Morcover, many manufactured exports depend on the

processing of faw agricultural materials, including cotton textiles and processed food
products.

‘The export value increased from US$ 2,910 million in 1980 to US$ 15,300 million in

1993. The imporis, especially consumer goods also grew largely from US$.7,910
million in 1980 to US$ 29,400 niillion in 1993. The trade deficit, therefore, deteriorated
and increased to USS 14,083 million in '1693.

PART - If MASTER PLAN FOR THE KUCUK MENDERES RIVER BASIN

~ Present Condition of The Kiiciik Menderes River Ba'sin Area

(10)

The Kigiik Mcndcrcs river basin, covering 3,510 km?Z, is tocated in the Aegean Region -
of western Turkey. The river basin narrowly extends almost in the cast-west direction.

f lt has a length of about 110 kin and a width of 30 km on average, ranging from 15 km to

" 50km. In the central part of the riv cr basin, there extends a flat plain, most of which is
~ being used as farmlands. '

(11)

ey

The total populalion of the river basin was 407,000 in 1990, composed of 158,000
(39%} in urban areas and 249,000 (61%) in rural arcas. The average annual growth rate

“from 1985 to 1990 was 1 0% in the whole river basin. - The population density is 99

persons/km?, ranging from 70 persons/km? in the Kiraz district to 119 personsfkm? in

~ the Odem:;s and Torbali districts.

: Bcing affected by lhé Acgean climate, the weather in the river basin is hot and dry in the

“summier and warm and wet in the winter. Mean annual precipitation in the catchment
area of the Kiigik Menderes river is estimated at 705 mm. About 80% of rainfall has
been recorded in the period from November to April. Monlhly mean temperature varies
from 6.9 °Cin January 0 27.6 °C in August. Relative humidity is high in the winter and
tow in the summer, ranging from 50% in July to 76% in December.



(13)

(14)

(15)

- (16)

(17)

(18)

(19)

The annual medn dnschargc of the Kigtik Menderes river is 2.43 m3/scc at the proposed

‘Beydag dam site with a catchment area of 444 km?, 11.47 m3/scc at Sclguk with a

catchnicnt area of 3,255 km?2, and 12.36 m3/scc at the river mouth with a catchment area
of 3,510 kin2.

The base rocks of the Kiigitk Menderes river basin are composed mainly of a highty
metamorphosed rock complex called Menderes Massif, which was formed mostly by the
Alpidic Tectogenesis. Mesozoie limestone and Neogene conglomerate, limestone and
sillstonc overlie the Menderes Massif near the Acgean Coast.

H) drogeologtcally, the strata in the KUQUL Mendecres river basin may be largely divided
into four formations: metaniorphosed rocks, crystalline limestone, neogene scdiment,
and alluvium. The main aquifer in the basin is the alluvium spreading widely along the
Kiiguk Menderes river, though the groundwater within fissures or cavities in marble or
neogene scdiments is never ignored. The nictamorphosed rocks, marble and ncogene
sediments are hydrogeologically aquiclude or aquitard, and the alluvium which lics very
thickly and fills in morphologicatly very decp underground valleys of rock basement
forms alarge scale aquufcr in the basin.

In the river basi'n, around 108,000 ha, or 31%, are suitable for irrigation farming. Most
of the soits in mountainous or hilly areas are not svitable for agriculture except for trec
crops plantation, due to shallow soil and steep slope, while most soils in flat to gently
sloping areas are suitable for irrigated ggriculture. Problem soils, such as satinity or
sodic soil, are not found in the river basin C\Cepl in the downsiream areas where thc

- welland exists.

The average farm size in the river basin is estimated at about 2.5 ha, which is much

“smaller than that of the national average (5.2 ha/houschold). - About 40% of farm

houscholds are cultivating less than 1.0 ha. The average farm size tends to be larger
towards the lower reaches of the Kilg;uk Menderes m’er because of lhe gcographical

position along the respective rcachcs of the fiver.

About 55% of farm houscholds cultivate crOps Oniy, while about 44% of houscholds are
engaged in both crop and livestock production. The number of houscholds engaged in
livestock production only is about 1%. The current land tenure situation in the river
basin shows that 84% of farm houscholds arc owner faimers and 4% are tenant farmers.

The remaining 12% are cultivating both their own and rented Iands This propomon may

be srmt!ar to that in the Study Arca.

_Cotlorj is cultivated in the largest area accounting for 18% of the total farmland, f o!tdw;:d
by wheat (14%), waterniclons (6%), tobacco (5%), and vegetables. ~Among the

horticulturat crops, watermelons are predominant (49%) followed by cucumbers (13%),

tomatocs (6%) and peppers (6%). Tree crops such as olive, figs and grapes are popular
and widely growi in the siver basin. The presenl cropping intensily is estimated at about

- 103% in the rainfed land. The present crop yields of these crops are rather low: 2.7



(20}

[ed)

(22)

(23)

(24

L 25)

tons/ha for cotton, 3.8 tons/ha fOf:\".h?ill? 0.8 ton'sf'lr:xa for tobacco,_ 31.0 tonstha for
watermelons, 26.2 tons/ha for potatoes, 1.8 tonstha for olive, and G.1 tons /ha for figs. |

Livestock breeding is one of the essential economic activities in the river basin. Farmers
get income from both livestock production and animal power for such works as
transportation, cultivation, etc. The major tivestocks in the river b‘lSlll are caltle, sheep,
goats and poultry, totaling 112,000 hcads. 172,000 heads, 36,000 hcads and 776,000
heads respectively.

‘There are two categories of irrigated arca depending upon the h‘wnn_cr of organization for

irrigation practices. One is (he arca irrigated by using groundwater, stream ftow and

spring under the control of the irrigation cooperatives. Such irrigated area is estimalted at

11,600 ha in total, consisting of 7,630 ha by groundwater, 2,260 ha by strcam fow,
and 1,710 ha by spring, respectively. The other is the area privately isrigated by using
groundwater. The area in this category has been increasing because of the recent dry
spell starting in 1986. The total irrigated area in this category is estimated at about
41,400 ha served by 6,500 wells. There is no irrigation system using susface water
from the dam reservoir in the river basin.

The General Direclorate of Agricultural Research (GDAR) has overall responsibitity for
all agricultural rescarch activitics. Agricultoral research covering the provinces in the
Acgean Region is carried out by 5 research insfitutes under the supervision of GDAR.
Agricultural extension and farmers' training in Izmir province arc under the
responsibility of the Provincial Office of the Ministry of Agriculture and Rural Affairs

" (MARA).

Generally, there ar¢ three types of coopcrahvcs concerning larmers, nanely agncuilural
developmient cooperahvcs (whlch are sub-divided further. inte thice types: village
dcvclopmcnl cooperatives, 1rngauon cooperatives, and [ishery cooperatwcs)

: agnculturai credit coopcntw cs, and agnculmmi markeling cooperalives.

The farm hoilschold budgets of typical farmers are estimated as shown in the following
table:

i ltems Kiraz © Beydaf Odemis  Tire _Bayindit _Torbal :_Selguk

| V'amm size (ha) .28 _ 32 3.2 116 9.3 6.9 - 62
Household size {person) | 5.6 6.9 5.2 53 ‘50 57 54

' Gross income (mill. TL) 208.00 233.9 : 253.2 9360 4621 6633 1301.9
Expenditure (mill. T4). 1782 231.1__ 2214 ° 5654 3417 4469  272.0.
- Net reserve (mill. TL) 29.8 2.8 31.8 © 3706 1204 2164 299

Major conslraints to proper agricultural developmerit in the river basin are as mentioned
below:

() Physical constraints: {i) unstable and scarce precipitation; (i) limited resources
of surface water; and (iii) lowering of groundwater table.



(b) Socao economic constraints: (i) small fand- -holding and fragmentation of land;
(ii) low cducational Ievel of farmers; and (iii) out-migration of younger
generations.

(¢) Agricultvral constraints: (i) lmited coordination between DS and other
Agencies; (it} improper farming practices; (iii) limited meadows and pastures;
(iv) high cost of concentrated feed for tivestock; and (v) lower than reasonable
prices of agricultural products.

(d) Constraints in irrigation practices: (i) under-devetopment of on-farm facilities
and land consolidation; (ii) limited progress in establishment of water users
grougs; (iii) low response of farmers to water charge collection; (iv) weakness
of O&M wing of project offices; and (v) limited activitics for project
moniloring and evaluation.

Land and Water Resources Development Plan in the Basin

{26) -
‘Development Plans, the basic concepts for agricultural dévelopment in the Kiigtik

@7

{28)

(29)

In line with the development targels sct forth in the Sixth and Scventh 5-Year -

Menderes river basin need to be studied, parlici:hﬂy (1) land resources de\'elopment
(i1) water resources development; (m) 1gr1cullmai development; and (w) nganon

' dcvc!opmcnt

“According 1o the results of the evaluation for irrigation suitability in the Kﬁ@‘uk Menderes

river basin, about 103,100 ha consisling of 27, 500 ha of Class I, 2? 700 ha of Class Il
and 47,900 ha of Class I irrigation sunlablhly can be considered as a potential area of
land resources. - :

Accordmg to the result of the numerical groundwater simufation in thc river basm the
annual average recharge volume would be 60 MCM. On the other hand, the potential
of the surface water in the siver basin would be 390 MCM in an average year.’ '

In the Master Plan prepared by DSIin 1982, 12 dam sites were ideatified on the
trsibutaries of the Kiigik Menderes river, and these dams are examined by the JICA
Study Team. As a result, the following four dams were considered promising for the
dcvclopmcnt of ifrigation water resources in the river basin. ‘Among these dams, the
Aktag and Ergenli dams will also supply mummpai water (o Odemig town and Baymdtr

- tlown rcspcctwcly

Ttems Reyda}’ .A_ktas Burgaz lirgehli '

(‘alchmen'l area {Lmz) : “444.0 58.7 91.2 97.2
am type carthlill canthfill eanthfill earthfill

Dam height (m) 95.0 80.5 115.0 93.0
Dam length (m) 788.5 271.0 413.0 805.0
Dam volume (MCM) 2.00 1.60 7.02 6.85
N.R.C. (MCM) 2413 16.72 68.90  61.78

’ (Nolé): N.R.C;' Nel 1eservoir capacity



(30) By using both surfacc water thus dcvclopcd and gioundwater available in thc

development areas, the total act irrigation area to be considered in this Master Plan study
("Study Area") is 26,250 ha as detailed in the following table:

: (Unit:ha)
Project Irrigation by Irrigation by - © Total
Name Surface-waler Grouridwater _ Ated - _

MNet . . Gross © Net .- Gross . Net Gross

Beydag 10,200 {12,050 5200 - (6,150) 15400 (18,200}
Aklag 850  (1,000) . 450 (3309 1,300 (1,530)
Burgaz 3300 (3,900) 1,600 ° (1,890} 4,900 (5,790)
Ergenli 3,150 (3,710 1,500 . (1,770} 4650 (5.490) -
Total 17,500 (20,670) 8,750  (10340) 26,250 ' (31,010

(31) The average farm size and the famity size as well as [abor force pcr household in the -

(32

Study Arca arc estimated as shown below. The present farm size will gradually become
smaller due to the increase of population and the traghlto_nal inheritance system. The
farm income will decrease as the farm size becomes smaller in the future, vnless farmers

cultivate higher profitable crops than the present ones.

Items _ Beydaj  Aklay Burgaz. Ergenl
Average farm size (ha'houschold) c 2.4 2.5 6:1 6.10

* Average family size (petsonse'hous:ehoid) 6.9 52 - 53 5.0
Average labor force (adult men‘household) 335 324 333 132

- The proposed cropping patterns were prepared by combining the proposed crops of
- cotton, cereals, potatoes, watermelons, fruit bearing vegelables, leafy and stem edibte
~ vegetables,: legummous vegelables and fodder. In these croppmg patlerns, the

cullivation of annual crops was planned to be rotated every 3 years. ' The cropping

- intensity was proposed o be 140% for the Beydag and Aktag Project Areas and 130%

for the Burgaz and Ergenti Project Areas through examination of the cconomic viability

‘. and the pracllcab;hly in these areas.



(33)  After implemeritation of the projects, the folfowing crop yields and annual production arc

€L

(35)

(36)

- expected:
) (Unit : ton)
Crops Yield Beydag Aktag Burgaz  Frgenli
(ton/ha)

Winter cereals 5.5 4,240 1,070 4,020 3,850
Cotton 3.5 16,170 1,370 4,310 4,060
Potate 33.0 144,760 11,900 8,250 7,590
Fodder 2.0 13,860 1,170 3420 3,420
Wateérmelon 350 53,900 6830 17,150 16,450
Other fruit bearlng vegetablés 450 138600  S.850 32850 31,500
Bdible leaf and stem vegelables 27.0 83160 5270 30240 29,160
Green legurmies” 15.0 23,100 1,950 5,850 5,550
Olive 3.5 - - 2,070 1,960
Other fresh fruits 150 23100 1,950 9600 9,000

The tola cost of the pro_;ccls has been roughl y estimated at TL17,570,3 billion for the

four projects, compnsmg ¥L.8,861.6 billion for the Beydag Project, T1.992.3 billion for

the Aktas Project, TL3,949.5 billion for the Burgaz Project and TL3 766 9 biltion for-
the Ergenli Project, all of which exclude price contingencies.

The results of the prcllmmar) cconomic evaluation indicate that all four pro;ccls are
cconomlcally sound with the economic infersial rate of return (EIRR) higher than 8%.
Among these four projects, the Bey dag Project shows the highest cconomic viability i in

the three indicators, followed by the Aktag, Ergenli and Burgaz Projects.

. Beydag Dam Area ' J';kla§ Dam Area  Burpaz Da:ﬁ Area  Prgenli Dam Area
Net Area (ha) © 15,400 L300 © 1 4,900 Lo 4,650

EIRR(%) 143 Mt - 85 95
BIC 2.09 205 140 149
NPV (Il biltion) 12,004 1,025 ¢ U 1,752 ) 1,932

The implementation of all the projects mentioned above will require a huge amount of
investiment. In order to develop these projects in a practical way, a staged development
plan should be adopted. For the preparation of 'such a plan, an assessmient of the
development priorities of the respective projects has been first made from the viewpoints
of: (i) economic viability, (ii) number of beneficiarics, (m) annual income per
houschold (iv) marketability of agrlcullural products, (v) acccssxblluy, (vi) impact on
the environntent, and (vii) the Govcrnmcnt‘s development policy. As a result, the figst
priority of dev elopment will be given to the Bc;dag Project, followed b)’ the Aktag, the
Ergenli Projects and lastly the Burgaz Project.



PART - Il FEASIBILITY STUDY ON THE BEYDAG IRRIGATION

PROJECT

Present Condition of the Project Area

(37)

(38)

(39)

- (40)

@1y ,
" tolll, is judged to be'suitable for irrigation farming. In addition 10 this arca, 2,900 ha of

@y

The Project Arca covers about 19,600 ha in gross in three districts of Beydag, Odemis
and Tire within North latitudes 38" 6' 26" to 38° 14' 28" and East longitudes 27° 52'
30" 1o 28° 13' 20", The are_a is located about 70 km to 100 km southeast of Izmir city;
the capital of lzmir province, in the Acgean Region in western Turkey,

The totat population in the Project Area is 92,400 composed of 57,500 (62%) in the
urban area and 34,900 (38%) in the rural area. ' The population growih rate during the
1985-1990 period is 1.78% per annum in the urban arca and minus 0.64% in the rural
areq, averaging 0.82% in the whole Project Arca.

The Project Arca is mainty occupicd by the undulating tereaces along the mountain

skirts, Piedmont alluvia! plains in a large parl of the arca, and alluvial plains along both

banks of the Kitgiik Mcideres river, all of which are being used as farmlands. The area
slopes down towards the Kugiik Menderes river at an average gradient of 0.4 ~ 0.6% on’
the right bank area and 0.6 ~ 1.0% on the left bank area, and also 310pcs down

westwards at an average gradient of 0.2%.

The geology along the Right Main Canal varies place lo place; alternation of marble and
micaschist along a few kilomelers of the uppermost siream, micaccous soil and rock
mass of leptite in the mountain side and micaccous sand in the plain side along the next
section of 20 - 25 km, and gravelly silty sand along the remaining section. While, the

~ geology atong the Left Main Canal is composed of sandy silt along a few kilometers of

the uppermosi stream, and micaschist and gneiss in the mountain side, and fan deposit

and/or alluvium or residual soil in the plain side along the remaining 35 km.

Of the total arca of 19,600 ha; around 15,100 ha, or 77%, which is inclided in Classes |

land identified as Class V, which are presently affected by residual salts brought by a
high groundwalter table before 1985 or by floods from the Kugiik Menderes river, is
also included in the suitable class, because these arcas would be improved by the

dminagc improvement to be made under the Project.

'l 'he a\cragc farm size is aboul 1 7 ha in lhe Project Area, w hich is smaller than the
average of 2.5 ha in the whole river basin. Of the total farm houscholds, 50% arc smal}

“farm houscholds having 1.0 ha or less. ' Aboul 55% of farm houscholds are engaged in
“both crops and livestock husbandr), and 44% are engaged only in crops production.

As for the fand tenure situation, about 88% of farm houscholds arc owner farmers and
about 5% are tenant farniers. The remaining 7% are share croppers who cuftivate
owners' lands to share products with the owners.



(43)

(44)

(45)

(46)

(47)

(48)

OF the total arca of 19,600 ha, some 18,000 ha or 92% is used for agricultural purposcs

“excluding livestock grazing area at present in the Project Area. The total cropped arca is

estimated at 17,420 ha in a year, comprising 15,470 ha of annual crops and 1,960 ha of
perennial crops. The main annual crops cullivated in the area are cotton (28%), potatoes
(27%), vegetables (25% ), watcrmelons (11%) and other crops such as cercals, leafy
and rool vegetables and green legumes. The unit yields of the main crops arc 2.8
tonstha for cotton, 28.0 tonsfha for potatoes, 30.0 tonsfha for vegetables and 34.6
tons/ha for watermeloris.

The farming works arc usually carried out by farm fatilies, but most of farmeis hirc
labors for planting, inter-cultivating and harvesting. Land preparation, sceding of
cereals, collon and pofatoes, harvesting of cereals and potatocs, and transportation of
inputs and outputs are done by tractors with atfachments, while other farming works are
manually done. The average amount of fertilizer annually applicd for the tolal cultivated
area is estimated at 540 kg/ha of fertilizer containing 21% nitrogen, 190 kgfhaof 17%
phospha(c fertilizer, and 40 kg/ha of 50% potassiunt fertilizer.  Insecticides made from
organic phosphate, carbonate and chloride; fungicides and herbicides are commonty
used in the area.

Inthe Prbjcct Arca, aboul 33% of farm houscholds are yearing cattle. Only 2% of farm
houscholds are rearing sheep and goats. In the casc of cattle, the rearing size is very
small; 1-4 heads by 64% of rearing houscholds and 5-10 kicads by 27% of rearing

“households. While, the rearing size of sheep is rather large; 10-50 heads by 45% of |

rearing houscholds and 50-100 heads by 36% of rearing houscholds.

The irrigation water source in the Project Area depends almost completely on
groundwater. There are five irrigation cooperatives established under the assistance of
DSI/GDRS and these cooperatives cover about 700 ha of lmgallon area, of which water

sources arc tolally groundwater provided by 31 w clls. - In addition to these, more than'z o

2,000 wells have been dug by farmers themselves, and provide irrigation water 1o about

- 8,500 ha of farmlands,.though insufficieatly, In these areas; the furrow irrigation

method has widely been applied, and border and basin irngation methods have also been :
applicd in a very limited area, especially for tree crops.

The present farm houschold budget is estimated taking the average farni ho'l:J_s'chold
having 1.7 ha of farmiand. According to the estimated result, the net reserve is TL37.7

million per houschold, which is not sufficient to mlprmc the lwmg condmon of !hc' .

farmers.

At present, there are no particular environmental problems in the Project Arca éxcept the
soil erosion in the Beyda river basin, where about 7,820 ha or 24% of the total river
basin presents a high risk of erosion mainly due to a steep slope without any forest
cover.



The
(49

(50)

(51)

(52)

(53)

(59

Project

The main ObjCCh\ ¢s of the Project are: (i) to irsi gate 15 400 ha of nel arca of farm land
by utilizing the available surface water and groundwalter in an efficient way through
provision of 2 modernized and water saving irrigation system; (i) to introduce advanced
farming practices lo the isrigated area; and (iii) to cstablish an cffective system of water
management, and operation and maintenance of the project facilitics.

As mentioned in item (41) hercof, the 15,100 ha iixcluded in the Class 1 to 1 irrigation
suitability classification is judged to be suitable for irtigation farining under the present
condition. In addition lo this area, 2,900 ha classified as Class V can be included in the
grade of svitable classification after the lmplcmcntal!on of the Projecl

There will be Iwo water sources avaitable for the irrigation development of the Beydap
Project Arca: groundwaler and surface water from the Kiigiik Menderes river. The
* groundwater potential will be 32.5 MCM per annum, while the available surface water
will be 76.6 MCM per annum on avérage at the Beydag dam site. Based on these
available water sources and the catculated irrigation waler requirements, the water
batance study was madc and the possible irrigation area was obtained to be 15,400 ha
consisting of 5,200 ha to be irrigated by groundwater and 10,200 ha by surface water.

The cropping pattern proposed for the "future with project” condition will consist of
colton (30%), potatoes (30%), lcaly vcgclablcs (20%), watermelons (10%) fruit
bearing vegetables other than “atcrmclons (20%), cereals (5%) green legumes (10%}
‘fodder (5%) and fresh fruits (1095), which make 140% of the total cropping intensity.

‘Afterimplementation of the Project, the unit yiclds of crops will gradually increase and
reach the anticipated yields afier 5 years f[rom the startof irrigation. The following table
shows the anticipated yields and annual production of the respective crops:

‘Cereals - 770 - 4,240
Cotlon 4,620 16,170
Potatoes 3,080 101,640
2nd Potatoes C 1,540 43,120
Fodder . .70 13,860
Watermeton 1,540 ' 53,900
Summer vegelables ' "3.08-0 84,080
2nd Vegeishles - 3.080 107,800
Green legumes - 1,540 23,100
Fruits tsces : ) : 1,540 22100

For the successful achievement of agricultural development, the following agricultural
supporiing services necd to be improved and strengthencd:

(i)  Agriculiural Extension Service

- toincrease the extension workers by at Icasl 50%, :
- toimprove the working environment of extension \\orkers and
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- to give extension workers incentives for good performance.

- (i) Credit System

- toincrease the operational funds for the A gricultural Bank,
- tosimplify the process of appraising loan applications, and
- toecase the access of small farmers to institutional credit.

(i) Village D_cvélopmcnl Cooperative _
- Lo ¢stablish more cooperatives and increase their members, and

- to establish a Village Development Cooperative Union which will consist of

~all viltage development cooperatives in the Project Area.

Project Work

(55) In order to attain the final larget of the Project, well-facilitated isrigation and drainage
systems will be required. These systems will comprise the intake facility at the head of
the irrigation canal system, headrace, two main canals, 16 secondary canals, 267 tertiary
canals, 30 sccondary drains, 270 tertiary drains and on-farm development facilitics. All

the facilitics to be impleniented under the Project are listed below.

Right Bank Acea

Facilities Left Bank Area Total
1. Headrace . : :
- ‘Canal length (km) - - 1.00
- Related structure {nos.)
measuring device 1 1 "2
bifurcation struclure - - 1
2. Main canals
- Canal length (km) 30.50 28.50 ~ 59.00
- Retfated strociures {naos.) ‘ .
siphon ‘12 1% . 31
turnout 9 7 16
cheek valve 11 10 S 21
air valve - ‘15 8 C 23
blowolf valve ‘14 9 - 23
: measuring device 2 tb 2
3. Secondary canals s o ﬁ
- Canal length (km) 44.40 © 28.15 " 72.55
- Related structures (nos.) : :
siphon 44 28 72
turnout 179 . 88 267
check valve A4l 31 72
air valve 149 - 83 232
blowolfl valve - 88 .57 145
. measuring device ‘9 16 25
4. Tertiary canals o Do A
- Canal length (km) 226.70 120.50 " 3472.20
- Related struclures (nos.) : L T
furpout 2,308 1,22 3,536
check valve 456 211 697
air valve 769 413 " 1,182
blowolf valve 169 413 1,182
measuring device 179 97 276

S-11
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Facilities - Right Bank Area Lelt ank Area . .Total

5. On-farm facilities (sei) ¥ 180 20 270
6. Scoondary drain : S C
- Length to be improv ed (km) 8.05 : B.45 C 16.50
- Related structure (nos.)
cross drain 18 13 31
drop structure 89 43 132
T, Tertiary drain
- length (km) 22735 120.90 348.25
- Related structures (nos.)
Junction structure . 184 : g8 . 272

{Note) *:  Consisting of quaternary canals ($100 mm PVC pipes), drainage dilches,
and sprinkler, drip and furiow sets.

{56) The time required for the implementation of the Project is estimated to be 10 years
including 2 ycars for survey and design, 1 year for prepatatory work 5 years for
construction and 4 years for project services, of which 2 years will overlap with the
consteuction period.” Provided that the financial arrangement for the Project is concluded

by the end of 1996, the construction of the project work would be completed by the end
of 2004 and the project services would be completed by the end of 20006.

{57) The total projecl cost, excluding the cost for the Beydag dam, is estimated at US$162. 1
' million, comprising TL5,345 billion which is equivalent to US$106.9 miltion for the

locat currency portion and US$55.2 million for the foreign currency portion. If the cost
- Tor the Beydag dam is included in the above-mentioned project cosi, the total cost
' required for project implementation will be US$237.3 million, comprising TL7,799
“ billion which is equivalent to US$156.0 million for the local currency portion and
; US$81Q3 milli_on for the foreign currency portion.

- Organization and '\1anagement

(58 DSi will bc the cxcculmg agency of the Project. For the successful lmplcmcn{allon and
-0&M of the Project, il is proposed 1o establish a PI'O_]CCI Office at the existing DSI
Ecz'ompound in Odcmis The Project Offi ice will mainly function as a construclion office
during the conslruction period of the project works, and as an O&M office after
completion of the construction. The Project Office, in coordination with the General
Direclorate of Rural Services (GDRS) and the Ministry of Agriculture and Rural Alfairs
{MARA) through the proposed Project Coordination Commilttee, will consist of: (i)
“Survey and Design Division; (ii} Construction Division; (i) O&M Division: (iv)
Agnculiuml Division; (v) Administration Division; (vi) Finance Division ahd (vii)
Momlomlg and Evaluation Unit, Among these divisions and unit, the ‘Survey and
Dcsq;;n Division; Construction Division and the Land Acqmslllon Scclion of the
Admiinislration Division wili be phased out by the completion of the construction.
Instead, the O&M Division will be established Lo year before compleuon of the
consiruction, 50 that this division will fully function from the start of the O&M period of
the Project.

(39)  An essential prerequisite for successful O&M of the irrigation and drainage syst.ems in
terminal units would be to organize the Teitiary Group (TG) which will cover 60 ha on
an average and be headed by a Gate Operator,  About 10~30 TGs will form an



!fri'gators' Group (1G) which will basically be organized for cach secondary canal which
will cover about 960 ha of net ifrigation ar¢a on an average. The [Gs included in the

-command area of a main canal wilt form a Waler Users' Association (WUA)." Since

there will be two main canals in the Project Area, two WUAs will be established in the
arca. These WUAs will form a Water Users' Union (WUU) which will have the

“function of coordinating two WUASs for an equitabte water distribution to the two main

canats and maintenance work. In addition to this function, WUU will [unction as a
confact point with the O&M Division of the Project Office for preparing the operation
program of the dam rescrvoir and the dam intake, and assisting and advising WUAs in
preparing a maintenance and repaining program.

Project Evaluation

(60)

(61)

{62)
- with 'proj'ecl" condition, the annual net reserve of the average farmer would increase

(63)

(64

Project evaluation is made from economic and financial viewpoints. The cconomic
evaluation is made in terms of economic internal rate of return (EIRR), net present value
(NPV) and benefit-cost ratio (B/C). On the other hand, the financial evaluation is made
from the view points of farm cconomy and the farmers' capacity for cost recovery. In
addition, the indirect benefit of the project and the environmental considerations arc
asscssed on a preliminary basis.

The sesults of the economic evatuation of the Project shows an EIRR of 13.9%, NPV of
US$ 241.5 miltion at the discount rate of 5% and B/C of 2.26 also at the discount rate of .
5%. The scnsﬂmly analyses arc also worked out and indicate that the project viability
would be rather inscnsitive to adverse changes. From these results of cvaluation, it can -
be said that the Project is cconomically leasible. '

The financtal viability has been evaluated and the result shows that under the " future

from TL 37.7 million at the present level, to TL lS] 3 million.  Within this net reserve
the farmers in the Project Area can afford to rcp"ty 10% of lhc initial inv esiment of thc

~Project in addition to the O&M cost and rcplaccmcnt cost for thc spnnklcr and drip
irrigation sets without much difficulty. - :

After the implementation of the Project, the following indirect benefits are expected:

(i) improvement of groundwater condition,

(i} increase of employment opportunity,

('iii) ‘enhancement of living condition,

(vi) demonsiration effect of moderized irrigation, and

(v) forcign currency carnings.

According to the results of the initial cnvironmental examiration (IEE), it is suggested
that an environmental impact assessment (EIA) is nccessary for the items of: (i)
sociotogical isnpact on the people to be dislocated from the Beydag reservoir area; (ii)



eutrophi_caiit)n of the Beydaj rescrvoir water; and (iii) deterioration of water quality for
both surface water and groundwater. The result of ELA is briefed below.

()  Scciological impact on the people 10 be distocated from the Beydag reservoir arca

Due to construction of the Beydag dam, around 1,500 people living in the
reservoir arca have to be dislocated to other areas. For the preparation of plan
and procedure for the Jand acquisition in the reservoir, the procedure taken by
DSI-11 for the Tahtali Dam Pfojéct is judged to be applicable o the case of the
Beydag rescrvoir, but it is noted that a public consultation meeting should be
hetd before the implemientation of land acquisition in the reservoir area, and an
action plan for the support of the dislocated people and improvement of their life
should be prepared on the basis of monitoring their living conditions in the new
area.

(iiy Eutrophication of the Beydag reservoir

The inflow of nutrients from the upstteam arca of the dam into the Kugik
Menderes river would affect the water quality in the Beydag reservoir. The
possibility and the magnitude of the eulrophication is assessed following the
Vollenweider Mode. As a result, the concentration of chlorophylt-a (indicator of
the eutrophication) in the reservoir is estimated at 25.9 mg per one cubic meter of
reservoir water in the future. According 1o the OECD guidelines for
eutmphication in a fake or reservoir, this value corresponds to the category of

“very high possnblhly" Therefore, countermeasures should be taken in order to
miligate the magnitude of the culr ophication of the rescrvoir based on the results

-~ of monitoring to be started after completion of the dam construction.

(iii) Deterioration of water quality

. The deterioration of the water quality in the surface and the groundwaler in the

" Project Area would be caused by the increased application of chemical fertitizers
and agro-chemicals. The possibility and the degree of deterioration of surface
water were examined for the "future with project® conditions, and the result
showed that the impact would not be serious. As for the groundwater, it is
difficult to asscss the change of these concentrations in the water due to a lack of
concerned data. Bul, it is suggested that careful attention should be paid to the
concentration of nitrogeri,
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RECOMMENDATION

All the prioritly projects of the Beydag, Aklas, Burgaz and Ergenli are judged to be
technically sound, economically feasible and financially viable. Furthermore, the Project
will bring about the various kinds of indirect benefit as menlioned in item (63) hercof.
Thus, it is recommended that al} the projects be implemented as ecarly as possible
following the priority sequence mentioned in item (36) of Part I1.

02) The Project should be implemented based on the realization of a need to let the facmers

(03)

participate in the irrigation development, operation and maintenance, and management
process. The Projéct would be visualized wnder the basic principle that WUAs to be
formed in the Projeet will get proper information about the Project from its inception.
Users should get full information on the project concept, objectives, procedures of
implementation, and roles and responsibilitics of parties involved in the Project and
gencrate self service support capabilitics. Therefore, the Project should be implemented

" on the users' demand and their capability. The WUAs along with the staff of the

proposed Project Office would develop a capability, by which operation and
maintenance systent would be done.

The groundwater simulation study made under this study suggests that the present usc of -
groundwater should be limited to 64% in quantity to avoid further lowcering of the -
groundwater table in the basin. Through the above-mentioned simulation sludy, it is
understood that the availability of groundwater potential should be confirmed based on
the simufation and optimization study to be made based on the further detailed
hydrogeological data which needs to be collected in lhc project design stage.

According to thc results of the env:ronmcnlal dsscssmcnl socml problcms for thc people
to be dislocated from the Beydad reservoir area, culrophlcauon of the reservoir and the

' deterioration of water quality mwy bé caused by the unplcmcn(auon of the Project.
* Therefore, these matters should be closely monitored and cvaluated based on the

elaborated monitoring plans by the Project Office immediately after the completion of the
Project, and countermeasures should be taken properly, if required.
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2. ABBREVIATIONS OF MEASUREMENTS

Leogth
mm = millimeter
e = cchtiticte
= 039in
m = meter = 1.09yd
= 3281t
km = kilomete = 0.62ml
Ara
em? = squateccntimetre
mZ = sguarcmcter
km? == squarckilometré
= [00ha _
k= bectale = 0.01 km?
= 23ac
llcqtric:ﬂ_hleasu:cs _
W = kilowatt = 1,000 watt
MW = pegawalt = 1000 kW
G\ = . gigawall = 1,000 MW
kV = kilovolt = 1,000 Vol
- Other Mcasures
% = pereceid
¢ = d:-gm:
S = minute
" = second
C = :dcgrccin(fclsius
Hp, PS = horsé power

3.

Volume
lit. = litter
o = cubiccentimetre
m3 = cubicmeter
= 1,000 lit.
MCM =  millionm3
= Ix109 md
Weight
2 = grani
kg = kilogram
1 = melric ton = LO0O kg
Time
¢ = scoond
min = minle =  60scconds
he = hour = 60 minutes
= 3,600scconds :
day = 2dhrs = 1440 minutes
= B6400  scconds
3 = year
m3fscc = 'cubicmelér persccond
{Cumec)
: Monetary
US$ =  USdollar
Y | = Japanescyen
“TL =  Tukishlira

EXCHANGE RATH

USS$E = TE.50,000 = ¥ 100 {As of Mid-1995)
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PART -

GENERAL BACKGROUND OF THE PROJECT

1.1 Introduction
1.1.1 ~ Authorities

This reporl has been prcparcd in accordance with the Scope of Work (S+W) for the
Slucly on the Kiigik Menderes River Basin Irrigation Project (the Study) agreed upon between
the Government of Thirkey (GOT) through the General Directorate of Stale Hy draulic Works
(DS1) and the Japan International Cooperation Agency (JICA) on Apnl 11, 1994, Thc SIW is
attached to this report as Al{achmcnl I

~ This report compiles the results of the survey and sludy conducted by the study team of

“ JICA (Study Team) in both Phase-1 and If Study periods. t describes the Generat Background
of the Projectin Part - 1, the Masler Plan for the Kiigiik Mendercs River Basin in Pari - Il and
the Feasibility Study on the Beydag Inigation Project as the priofily project in Part - [11, putting
main emphasis on the present conditions of socio-cconony, agriculture, irrigation, agro-
cconomy, ehvironnient in and around the Study Area, the prospective land and water resources
development plan, the environmental conservation program, a preliminary cost estimate of the
priority project, project evaluations and the proposed development and implementation program

- of the priorily project.

1.1.2 Project Background

Since the carly 1960s, major slructural changcs havé taken place in lhc 'l‘urkl‘:h
cconomy. Industrialization for import substilution has been initiated in the basic ramcwork of

the national cconomiic development policy. This pohcylcd (o the high cconomlc growthof 7% |

per annum in terms of gross domestic producl (GDP) until the early 1570s. Aftcrwards the
worldwide recession brought crisis to the Turkish cconomy due to the dctcnoral:on of the trade

balance. In 1980s, the cconomic growth gradually secovered, accompanied with a higher

inflation rate. This situation still exists at present. During the period of 1981 to 1992, the GDP.
grew at a rale of 6.6% per annum for industry, compared to 2.7% for agriculture, and 4.7% for

services. Consequently, the cconomic position of the agriculture sectot in the GDP fell from -
42% in 1960 10 17% in 1992; while the shaces of industry and scrvices rose from 16% to 26

- and 36% to 51% respectively in the same period. X

Although the share of agriCullurc has fallen-in the national acco:unts' itis still'an =

important sector in the national cconomy. In 1992, about 41% of the populatxon lived in rurat .
arcas where the main ccononiic activity is agncullurc and 44% of the working population was
engaged in agriculture, though internal migration towards urban areas continues at a fast pace

“and consequently agncullural labor is decreasing.. Moreover, many manufactuced exports
depend on the processing of raw agricultural materials, mcludmg cotton textiles and processcd
food products.



Under the agricultucat sitvation mentioned above, GOT has taken various measures to
develop the agriculture scctor, including inrigation development, domestic price supports, input
subsidies, credit, and privatization of state econontic enterprises. Out of these nicasures, the
development and management of the irrigation infrastructure are key issues lo the future
development of agriculture, since the timit of the country's cultivable arca was reached in the
1970s at the maximum extent of 27.7 million hectares and therefore growth of agricultutal GDP
should be achicved by increasing productivity per hectare mainly through irrigation. This
would contribute to a deceleration of the rate at which workers leave their villages in pursuit of
non-agricultural jobs in urban arcas.

In line with the above-mentioned agricultural d__cvclopmcﬂl policy, GOT, putting a high
priority on the Kigilk Menderes river basin of 3,510 km?; has taken up the agricubtural
devetopment in this basin, where population density is high but fand and water resources are
limited as compared to the country's averages. Morcover, agriculiural development in the basin
is behind to some extent as compared with those in the nearby basins of the Gediz and Biiyik
Menderes where nngatcd agricullure is well devetoped.  For these feasons, intensive and
effective irrigation development'is of paramount importance in the KUQUk Menderes river basin
for the promotion of regionally balanced welfare.

The first activity taken by the Government in the Kiigilk Mendercs river basin was the

prepatation for a study on water resources development and drainage improvement in 1928.

" Based on the result of the study, the Government started construction of the Mahmuttar

diversion weir, [food canal, some drainage canals and stream rchabilitation works, The

consteuction of these facilitics had been started in 1933 and the first slice of works had almost

been completed in 1951, Afterwards, some additional flood prcventnc measures such as dikes
and shore protection works were also implemented in succession.

"In 1963, DSI: prepared the “Rcconna;ssmcc Report on the Kquik Mendcrcs River.
Basin", which did niot propose the construction of any hydraulic structures, but recommended
some measures in order to make belter use of cxisting water and land resources in the basin.
DSl also studied and evaluated groundwater potentials ‘in the basin and prepared
"Hydrogeologic Survey Report for the Kigtik Mendeies Plain® in 1973,

The above-mentioned studies were made in a limited extent to develop the fertile lands
mainly located within the downstream part of the basin which had been mainly covered with
- permancit lakes and swamps before such rehabilitation studics were made. DS, recognizing
this fact, formu!ated amasler plan for the whole Kiigiik Menderes river basin in 1982, mainly
© aiming at the nngauon of an arca of 26,500 ha composed of four irrigation schemes through

the construction of four dams at Beydag, Aktag, Burgaz and Ergenli in the upper seaches of the

* Kidgtik Menderes river and its tributaries. In this master plan, the first priority of development

was given to the Beydag dam project, and its feasibility study was carried out by DS{ in 1986.

- As the second prionty project, the Aktas dam project was cons1dcrcd and its feasmthl) study

was also conducted by DSI in 1995, The construction of the Bc)d'lg dam started in 1994 and
is now in progress.



After prcpaﬁng!hc master plan mentioried above, more than 13 ycars have passed and
socio-economic and agricultural conditions and the water sesources conditions have changed
much during this period. Particularly, since 1986, rainfall in the river basin has been
decréasing, and the groundwater table has been lowering seriously due to less rainfall and over
pumping of groundwater for irrigation purposes. This adverse change of waler resources
conditions badly affects the agricultural production which largely depends on the irrigation.
Considering this situation seriously, DSI intended to update this master plan with a main
purposc of ensuring suitabte land development compatible with the limited waler resources by
introducirig an efficient irvigation nicthod. For this revision of the master ptan, GOT requested
the Government of Japan (GOJ) for technical assistance in December 1991, In response to this
request, GOJ sent the Contact Mission in Janvary 1994 and the Prcparatory Study Team in
April 1994, The scope of work (S/W) for the Study on the Kiiguk Menderes River Basin
Irrigation Project {the Study) was concluded between DSI and JICA on April L1, 1994.

Bascd on this scope of work, the Study Team was first dispatched to the Study Area in
January 1995. The Study Team completed the Phase-1 Study in July 1995 and recommended
to consider the Beydag Area as the first priority area for the agricultural development in the
river basin. Following this study, the Study Team conducted the ficld survey from August 20
to October 25, and the study at the home office from December 1 to Sanuary 19, 1996 in the
frame work of the Phasc-1I Study.

1.1.3 Objective of the Study

The objectives of the Study are:

(a) To conduct a study on irrigation devclopmcnl for the Kigiik Mendcres Riv er’
Basm imgmon Project (the ijccl) and

(b) | To carr) out lechnology transfer to the Turkish counterpart pcrsonncl lhrough- ’
on- ihe -job training in the course of the Study. :

1.1.4 Study Area

The study covers the proposed ircigation area of 23,000 ha delineated in the ficld survey
and study made for the whole Kiigiik Menderes river basin (approximately 3,510 km?2).

1.1.5 Activities of the Study Team

“The Study consists of lwo phases: the Phasc | Study, which was madc mfunly for the .

formulation of a basic concept of the master plan by reviewing the previous studies and

analyses of data and information; and the Phase-11 Study, which was made for the formulation
of a master plan for the Study Arcaand a feasibility study on the proposed irrigation area to be
covcred by the Beydag dam reservoir (Beydag Arca). The Phase-1 Study was carried oul from
- January 15 to July 30, 1995, and the Phasc-II Study was carried out from August 20, 1995 to
- January 20, 1996 as shown in Figure 1.1.1. The expests of the Study Team and their
counterparts dispatched by GOT aie listed in Table 1.1.1. The minutes of meetings held with
DSt during these study periods are attached hereto as Attachment [V through Attachment IX.



After submittal of the Dralt Finat Report prepared in the Phase-11 Study period to DSI,
the Study Team was dispatched o Ankara for the period from March 10 to 17, 1996 to discuss
the contents of the Draft Final Report with DSI. The result of discussion was compiled as
minutes of meeling (Attachment X). '



1.2  General Economic and Agricultural Background
£.2.1 Land and Population

“Turkey lies between North latitudes 35°51" and 42°06' and East longitudes 25°40" and
44°48'". The country is located on two continents, Asia and Europe, and occupics an area of
about 779,000 k2, of which about 755,000 km? is in Asia and 24,000 km? in Europe. The
country is _geographicatly divided into seven regions: Black Sca, Marmara, Aegean,
Mediterrancan, Central Anatoha East Anatolia, and Southeastern Anatolia.  The country
cxhibits a clintatic variation from a mild climate in the coastal regions (Black Sea, Marmara,
Acgecan, and Mcditerrancan regions) to hot summers and cold winters with limited precipitation
in the inland Anatolia regions. Most of the precipitation, which ranges from 300 mm to 700
min on average, lalls in the wiater and spring.

The land use situation of Turkey in 1990 is summarized below:

Land Use Area {million ha) Proportion (%)
Agricoltural Jand 27.7 36
Cereals and field crops (18.3) {23)
Fodder crop o {0.5) (¢}
Vegetables (0.6) (1)
Fallow {and (5.3) A7)
Tree crops T (3.0) “{4)
“Grassland and pasture 20.7 C27
Forest and scrub - 20.2 .26
Other Iands 2.3 12

Total : 77.9 - 100

Around 36% of thc l'md or 27.7 million ha is classified into qgncu!luml land mcludmg
53 million ha of fallow fand. The area of fallow land decreased from 8.2 million ha in 1980 to
53 rmlhon hain 1990 duc to the introduction of the proper crop rotation system lmplcmcmcd

under the Fallow Land Reduction Project, while agncu‘ltural land also'decreased from 28.2. -

million ha in 1980 to 27.7 million ha in 1990. ‘Around 9.3 million ha of ‘other lands ate built-
up areas, riverbeds, marsh arcas and lakes, elc.

As of 1990, the total population of Turkey was estimated at 56.5 ntiltion and it is
forecasted to be 69.7 miliion in 2000, applying a growlh rate of 2.17% per annum. Of the tolal -
popu!alxon 23.2 million or 419 lived in rural arcas and the remaining 33.3 million or. .59% in’
urban areas. The population dcns:ly was estimated to be 73 pcrsons!ka in 1990. The
population growth rates are 0.67% per annum in rural areas and 3. 59% in urban arcas, The
high increase of population in the urban areas is due (o rural-to-urban migration. “This situation
accelerates the cconomic imbalance between rural and urban areas. '



1.2.2  National Ecenomy
(1)  General

‘Since the carly 1960s, industrialization by means of import substitution has been
initiated in the basic framework of the national economic developnient policy. This policy led
to the high economic growth of 7% per annum in-terms of the GDP until the carly 1970s.
Afterwards, the worldwide recession brought crisis 1o the cconomy due to the detérioration of
the trade balance. In the 1980s, the economic growth gradually recavered, acconipanied with a
higher inflation rate.” This sitvation still exists. The cconomy recorded an annual average
growth rate of 9.4% in 1990.. However, the growth rate fell to 0.4% in 1991 dué to pollttcal

* uncertaintics caused by the Gulf War and the gcncral election. ThlS growth rale ros¢ again to

6.4% in 1992 and 7.6% in 1993 owing to an accelcration ‘of the activities in the industry and
the services sectors. The GDP attained US$ 158,200 million at the current price basis in 1992,
and US$ 172,600 million in 1993, which corresponded to a per-capita GDP of US$ 2,700 in
1992 and US$ 2,883 in 1993,

Since the carly 1960s, major structure changes have taken place in the Turkish
cconomy due to the indusiriatization policy. Over the period of 198} through 1993, the
industrial sector grew at an annual rate of 6.6% under the market-oriented development

- program, while the agriculture and services sectors grew al annual rates of 2.7% and 4.7%

respectively in the sante period. Conscquently, the share of the agricultusal sector, including

“agnculture, forestry and (ishing, in the GDP fell from 42% in 1960 to 14% in 1993, whilc the

share of industry rose from 16% to 24.5% in the same pesiod.

" Despite the high economic growth as descried above, a high uncmployment rate, which

“was 7% in 1993, is a major problem for the country. The main reason is the difficulty in
'gcncralmg sufficient employment opportunitics for the rapidly growmg population. Around

44% of the total work force was still in the agricultural scclor in 1992, while thosc of the
industry, construction and services seclors were 15%, 5% and 36% respectiv cl)

‘The hlgh inflation rate is alsoa problem in the national cconomy The cotisumer pncc

inflation recorded 60.4% i in 1990 and 71.1% in 1993. This high inflation sate has brought

about a budget deficit in the public sector. In addition, the shortage of meat, fruits and
vegetables acceleraled the inflation rate in 1993,

(2) = Forcign Trade

‘Since the carly 1980s, GOT has taken actions for the devaluation of the currency,
creation of the commercial foreign currency market, and implementation of the outward-
oriented cconomic policy. As a result, the export value increased from US$ 2,910 million in

1980 to US$ 15,300 million in 1993. "The iniports, especially consumer goods, also grew
dramatically from US$ 7,910 million in 1980 to US$ 29,400 million in 1993, resulting in a

trade deficit of US$ 14,083 in 1993. The recent exporls, imports and their balances are

“summarized below:



(Unit: US$ million )

Items 1990 - 1991 1992 1993

" Bxpoit 12,959 13,593 14,715 15,345
Import 22,302 21,047 22,871 29,428
Balance of trade 9,343 27,454 8,156 -14,083

Since the 1980s, the composition of exporls has drastically changed from agricultural
products to industrial products due to the promotion of industrialization following the
Governmental policy. Agricultural goods accounted for 76% of total exports in 1965. This
. share, however, fell to 47% by 1981, and 16% by 1993, whilc the share of manufaclures rose
from 20% in 1965, t0 40% in 1981, aid 83% in 1993, though a large porlion of exporls was
occupicd by processed agricultural raw malcna]s As for iriports, industrial and agricultural
goods accounted for 84% and 10% respectively of the total imports in 1993,

3) Natioriat [)cu'clopiﬁént'Plan

Since 1963, Five-Year Development Plans have been impleniented with an aim to
strengthen the economy. The Sixth Five-Y car Developmeit Plan covering the period of 1990
through 1994 was issued by the State Planniing Organization (SPO), but this plan was extended

‘to the end of 1995. The objectives of the development plan were mainly: (i) to enhance the

nation's welfare in line with the principles ‘of an open and competitive market; (ii) to increase
‘efficiency and productivity through the operation of industry at the optimal capacity and the
acceleration of investment; (ifi) to achicve a free conipetitive market with the maximum use of
the private sector; and (iv) to liberalize and simplify forcign trade.

In succession to the Sixth Plan, the Seventh Five-Year Developnient Plan covering the
period of 1996 through 2000 was issued by the State Planning Organization (SPQ) in July
11995, This plan emphasizes: (i} to cstablish an industry-oriented and information-oricated
society in order to cope with the expected change of the social environment in the coming
century; (it) to develop high technology and indusiry supporled by intensive capital in order to
produce value-added goods and ‘services which should be competitive in the intermational
market; (iii) to develop human resources through improv ement of the cducaucm system 1o cope
with the above-mentioned largets, and (iv) to promote the pnvaumtlon of slate cconomic .
~ enterprises and to reduce subsidies to private sectors in order to lessen the financial burden of
the Government.

1.2.3 Agriculture

‘Although agriculture has become a less significant sector in the national accounts, it is
still an important secior in the national economy, because it stitl accounts for 14% of the total
outpul, In addition, about 41% of thc population lives in rural areas where the main economic :
- detivity is agriculture, and 44% of the total work force is in agriculture. :

* The family-owned farm is the basic unit of agriculture production.  Other types such as
tenant farming and share-ciopping are limited. According to the 1990 Agricultural Census,
- around 60% of farms have less than 5.0 ha of land, and the national average size of farm
holdings is 5.3 ha. The degree of fragmentation in farm holding is high. Single-plot holdings



account for only 15% of lhc total number of holdmgs and around 60% are highly fragmented,
consisting of four Or more plots

In addition to ttie above farm helding system, family members provide most of the farm
tabor. According to the OECD report in 1994, children, under 16 years old constitute an
important part of scasonal labor inagriculture. Therefore, low educational tevels of farm labor
become a major problen in the rural area. The agricultural sector plays an important role to
absorb the labor force.

- Cereals are the dominant fleld crops in Turkcy Next major crops by cullivaled arca arc
pulses followed by industrial crops, oilseeds, {ree crops and hotticulture. ' The produciion
level shoivs a wide regional differerice between high yields in the coastal area and low yields in
the central and easlem areas.  The productioh of major cereals, i.e., wheat, barely and maize,
fetl to 22.7 million tonis in 1989 due to the severe drought. - Hoivever, the production rose
again to around 30 million tons from 1990 to 1993. Collon, sugar beet and tobacco are not
only industrial crops but also the most important commerciat crops. The production of sugar
beet and tobacco increased under the policy of price support, while the production of colton
tended to decline in recent years. The export amount of horticultural products such as fresh
vcgctablcs and fruits has been expanding recently, reaching more than 800,000 tons, or over
10% of the total agricultural export vatue in 1992.

More than 90% of farmers practice mixed farming with both crop and livestock
production. The most important livestock products are cow milk, sheep meat and beef.  The
number of catile decseased from 70 million in 1989 to 61 million in 1993. The production of
meat also decreased around 20% during the same period, while milk production increased
8.0% due to the introduction of hybrid breeds.

1.2.4 Agricultural Development Policy and Strategy

- The agricultucal pollcy has been nnplcmentcd based on the ch Year Development
Plans. The basic objectives of the plans are: (i) to meet the nutritional needs of the growing

o 'populat:on (ii) to increasc the crop yield and production; (iii) to reduce the vulnerability of

" production under advesse climalic conditions; (iv) to develop the export potential of agricultural
commodities; anid (v) to develop tural areas .

The rapid population growlh rate requires an increasing supply of agricultural products

* in order to maintain seif-sufficiency. In addition, the Government is eager (o raise the level of

~ animal protein consumption closer to Europcan countrics in the long term, because Turkish
pcoplc still largciy depend on grains, fruits and \cgclablcs for nuirition.

“As cultivated lands have reached the limits f urlhcr growlh of agricultural production
- needs 10 be achieved mainly by reducing fallow land and increasing yield. The target annual
- growth rate of agricultural production was set at 4.2%, consisting of 3.7% for crops and 4.9%
for anima! husbandry, during the Sixth Five-Year Development Plan. For crop production, the

Government aimed to increase crop yiclds by. promolmg greatcr use of hybrid seeds,



pesticides, chemical fertilizers, and ireigation. For animal husbandry, expansion of fodder
* crops and introduction of hybnd breeds were promoted.

_ Hrrigation is the most uscful means for reducing the vulnerability of production under
adverse climatic conditions. The Government has set a specific target for the expansion of the
irrigalion area since the First Five-Year Development Plan was adopted in 1961, The target
was to expand the irrigation asea to 53.4% of the total irrigable area by the end of the Sixth

- Five-Year Devclopm'eht Plan.

The Government also set targels for exports of both raw and processed agricultural
commodities. The Sixth Five-Year Development Plan aimed to increase exporis of agricultural
products at an annual rate of 2.8% for crops, 6.3% for livestock and liv estock products, and
11.7% for processed food.

The rural development policy has aimed essentially 4t upgrading the ccanomic and
~ social infrastructure in rural areas in order to raise the living standards and to reduce the rate of
niigration to urban arcas. The policy was also fceused on the upgrading of transport and
telccommiunication facilities and improvement of Government services including education,
health care and sanitation. :

The Government also pul a main emphasis on the support of producer price and the
subsidization of farm inpuls in its development policy in order to enhance agricultural
productivity.

1.2.5 [Ireigation Development and Services
(1) - Past Achievementsin [irigation Dcvc'lopmem

Watcr is a major limiting factor for agnculturc in many parts of Turkcy, and lhcrcfore '
the successful development and management of irrigation infrastructure is of great |mp0rtancc
for the future development of Turkey's agncuhure Accordmg toa World Bank report (1993),
~ the average value added per unit irrigated arcais 2.6 times that of a rainfed area, because annual
precipitation is less than SO0 mm in 70% of the country land.

In 1993, the total area equipped with irrigation facilities implemented by the
Government was estimated at 3.2 million ha, which corresponded to an annual growth rate of
3.5% since 1970.  In addition to this area, about 900,000 ha of land has been prbvided with
irrigation facilitics by farmers themselves. Thus, the total area equipped with irrigation
facilitics amounts to 4.1 mitlion ha, which corresponds 1o 14.8% of the total agricultusal land
of 27.7 miltion ha in Turkey. :

(2) 'Ncccssil‘y of [rrigation Development

The above-mentioned total agiicultural land is unlikely to increase due to topographical
and gcoioglca! limitations and the awareness of the need to protect watersheds of rivers with
forest cover. Considering these limitations on the future extension of agricultural land,
~ therefore, agricultural GDP should be enhanced by increasing the productivily per hectare
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mainty through i lmgauon development, “This would contribute 10 the deceleration of the rate at
which workers leave their villages in pursuit of non-agricultural jobs in urban areas.
- According to DSI cstimate, about 8.5 mlllton ha could be irrigated by using both surfacc water.
and groundwater.

(3)  QGovernment Policy of Irrigation Development
The basic objeéli\'cs of irrigatian development in the Government poiicy are o;

) inciease agricultural production through the appllcallon of irrigation lcchnologlcs
‘appropriate to diverse climatic and soil conditions and with the minimum
detdmental effects to the eavironment; :

(ii) enhance the credibility of the irrigation system through iniprovement in the
management of the existing irrigation system;

(i) provide irrigation facilities for the maximum arca of land by implementing
cconomically, technically and environmentally susiainable projects with the
participation of farmers; and

(ivi reduce the Government's involvement in construction, maintenance and
operation of iriigation schemes by gradually incréasing the participation of
organized users without having an adverse impact on the effectiveness of the
different stages of the implementation of irrigation development.

1.2.6 Governmental Agencies Related to The Project
(1) General Dircctorate Qf State Hydraulic Works

The General Direclorate of Hydraulic Works (DSI) was established under the Ministry
“of Public Works and Scitlement in 1954, DSI has 15 Departments in its organization and 25
~Regional Directorates, one of which is the DSI Second Regional Directorate located at [zmir
(Figures 1.2.1 and 1.2, 2). This organimlion is responsible for the planning, design,
lmplcmcnlauon and opcmuon of water resources dcvc.lopmcnt for the purposcs of large-scale
|rngauon ‘hydro-power, domestic and industrial water, river training and flood contro!, and is
also responsible for the altocation of surface water lo the respective scetors and licensing for
groundwater development.

: DSI has 25,400 staff in total, of which 4,300 people are technical staff. During the
summer fime, the total number of stalf increases 1o about 40,000 because of the eraptoyment of
seasonal workers. The total budget of DSI for the investment program in the last 4 )cars 1s as
shown in Tablc 1.2.1.and summanfcd below.

Year ‘Dudget

{TL.billion) (US$ miltion equiv.)
1992 7,583 1,105
1693 13,405 1,222
1994 24,380 . sm
1995 . 22,543 526

Source: Investment Program (Yatinm Programi), SPQ
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'(2') General Dirccloratc of Rural Services

The Gcncml Dircctorate of Rural Services (GDRS) was formcrly cstablished under the
Ministry of Agriculiure and Rural Affairs incorporaling the cxisting govemmental agencics of
the Soil Conservation and Irrigation Organization (TOPRAKSU), the Rural Scttlement
Organization (TOPRAK-ISKAN) and the Rural Roads, Water and Electricity Organization
(YOL. SU ELEKTRIK). Hoivever, this Dircctorate is now under the Prime Ministry.

This organizatior, having 13 Dcparlmcnls and 22 Regional Directorates (Figure 1.2.3
and 1.2.4), is rcsponslble for rural roads, drml\mg water supply to'rural area, communal
bu;ldmgs small reservoirs and small scale irrigation schemes supplying fess than 500 lit/scc of
irrigation waler or irrigating less than 1,000 ha, land consolidation and on-farm development.

The total budget of GDRS for the investment program in the last 4 years is as shown in
Table 1.2.1 and summarized below.

Year Budpet

- {TL.billion) . {USS million ¢quiv,}
1992 . 3,928 572
1993 6,824 622
1994 - 13,149 443
1995 - 7,924 185

Source: Investment Program (Yatinm Programy), SPQ -

(3)  Ministry of Agriculture and Rural Affairs -

The Ministry of Agriculture and Rural Affairs (MARA) has four principal gencral
dircctorates; G.D. of the Development of Agricultural Produé(ion‘ (GDDAP), G.D. of
‘Protection and Control (GDPC}, G.D. of Organization and Supporl (GDOS), and G.D.of
‘Agricultural Rescarch (GDAR) and is responsible for assislance. in the claboration and
implementation of agricultural pohcxcs -

GDDAP is rcsponsublc for the planning, coordnmhon 'md cva!uallon of agru,ulluml
research and project supervising, and helping the i 1mpr0\ cment of crop production, livesiock
production and fishery production, agricuitural inputs, etc.  GDPC is responsible: for
establishing and enforcing rules regulating the import, manufacture, sale and wtilization of
agro-chemicals, carrying out the necessary inspections and quarantine, elc. GDOS is
responsible for assisting in the procurement, supply and distribution of ail agricultural inputs.
and in the organization of farmers' cooperatives, farmers' cducauon and training, ‘etc.. GDAR
is responsible for carrying out rescarch for technology improy ement of farming pracllccs plant
protection, v eterinary and livestock feeding, ctc

‘In addition to the above general dircclorates, there is the Department of Foreign Affairs
and EC which is in charge of international coordiﬁalio_n in the agriculturat fickd, and two
alfiliated units of G.D. of Agricultural Reform and Directorate of Atatirk Farm. Under the
" above central office, there is the provincial organization in each province. ' The Provincial
Office headed by the provincial director consists of mainly 6 divisions for (i) statistics, (ii) crop
protection, {iti) lvestock health, (iv) farmets training and extension, (v) supporting of farnters’
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association, farm inputs procurcment, and (vi) co'n:t'ro'l of food and :agro-indlistri;:s, and district
offices. The organization charts of MARA and Provincial Office of [zmir are shown in
Figure 1.2.5 and Figure 1.2.6 respectively. '

The total budget of _MARA for the investment progran in the last 4 years is as shown in
Table 1.2.1 and summarized below.

" Budgel -

Year : :
{TL.billion} {US$ million equiv.)
1992 480 70
1963 119 66
1994 1,237 .42
1995 1,835 -~ 43

Source: Investment Progfamt (Yatnm Programi), SPO

-2



PART - H

MASTER PLAN FOR THE KUCﬂK MENDERES RIVER BASIN

2.1 - Present Condition of the Kiicltk Menderes River Basin
2.1.% Location and Administration

The Kigitk Menderes river basin covers 3 ,510 km? located mainly in the Acgean
Region of westerri Turkey, within North latiludes 37" 53" - 38" 23" and East longitudes 27° 10"
- 28° 23",

The river basin mainly extends in seven districts: Beydag, Kiraz, Odemig, Tire,
Bayindir, Torbal1 and Selguk of [zmir province. These districts cover 92% of the river basia,
- and the remaining area of 8% is partly included in the Menderes district {3%), the Kemalpaga
district (3%) in the lzmir province, Manisa province (1%), and Aydin province (1%). The
- seven districts cover 262 munici'palitiés and villages in total as detailed in Annex-F, and
summiarized below.

Total Area of

District Disteicts River Basin No. of Villages*‘
(ka) (k,'n?) ' {share} - {numbers)

Beydag 167 144 4% 19
Kiraz 586 34 1% a8 |
Odemis 1,079 . 8H = 3% 72
Tite 802 586 17% 49
Bayindir 538 . 541 15% . 40
Torbal 600 . S66  16% 36
Selguk 1295 S 214 . 6% 3
Sub-total R Y 3,245 92% b262

- (hers*) - . ! 265 8%

: Total _ _ 3 510 100% :

¥ The Menderes and l\ema!paga districts and '\1amsa and A)dm prmlnces

L Mumber of municipalities and villages in the basin.

Source:  The river basin is measured by the Study Team. The tota) arca of districts
and number of villages are derived from the 1590 Population Census.

2.1.2 Population and Labor Force

According to the latest 1990 Population Census, the tofal population in lzmir province
was 2,695,000 with an average annual growth rate of 3.0% since 1985. About 79% of the
total popufalion 2,135,000 persons, stayed in urban arcas, showing a high growlh rate of
3.4% per annum. On the other hand, the rural population was 219% or 560,000, showing a
tow growih rale of 1.6% per annum. Those rates are higher than the national averages for both
urban and rurat arcas. 1t is considered that the main factor behind this higher growth rate is
internal migration from eastern Turkey. The population in the river basin was estimated to be
about 428,000 in 1995. ‘The main indicators of the 1990 Population Census are summarized
~ below (Annex-Fy: :
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Indicators : Tirkey ' Jzric River basin¥*+

Total - Population 56,473.000 2,695,000 407,000
: . Annual géowth rate* TS i T CO301% 1.0% _
- Utban**  Population - 33,326,000 (59%) 2,135,000 (79%) 158,000 (39%)
_ Annual growth rate¥ "2.18% 3.40% - 1L4%
- Runal** Population 23,147,000 (1%) 560,000 (21%) 249,000 (61%)
Annual growth rate ¥ -0. 56% 1.60% 0.71%
*: Average annual growlh rate during 198510 1990, S .
bl Urban areas include province centers: and dlslnct centers; rural  areas include

‘municipalities’villages in the districts and sub-districts.
LR Total in 7 districts of Beydag, Kiraz, 0661“\5, Tire, B:A)\ndn Torbali sd S\:l;uk
" Source: 1985 and 1990 Population Census, SIS.

“The tolal population in the river basm was 407,000 in 1990, composed of 158,000
(39%) in usban arcas and 249 000 (61%) in niral areas. - The average annual growith rale
during the 1985 - 1990 pcnod was 1.0% in the whole river basin. The population density was

99 people/km?, ranging from 70 people/km? in Kiraz to0-119 pcop’icikm?- in Odemis and
Torbali

The average family sizes at the [evel of main municipalities {province 'ccn(érs), disirict
centers and sub-districts/vitlages in fzmir province are as shown below. It may be inferred that
the average size of a houschold is 4.00 in the river basia.

Whole Main District Sub-districls

Province Maunicipalities Centers & Villages
" Total Resident Population 2,512,000 1,673,000 329,100 509,700
Total Number of Houschold 650,400 434,300 " 88,200 127,900
Average Size of Household 386 385 373 . 4.00

Séurce: 1990 Population Census {Social and Economic Charactenslics of Population), SIS.

, ~ According to the population by age group in fzmir province shown in Anncx-F, the
popu!auon in the age group of 20 to 44 shows a decrease in rural areas and an increase in urban
- areas. lt indicates that this generalion nugra{cs from rural areas to urban areas.

Accordi ng to the employment status of the population of mote than 12 years old shown
in Annex-F, the employment rate in rural areas is 99%, which is significantly high compared
with 92% in ucban areas. Aboul 80% of the economic active population is engaged in
~ agriculture, and the remainder may be engaged in aclivities refated to agricullure, such as
proccssmg of agnculluml products. merchants and workers [or agsicullural businesses.

': 2.1.3 Natural Conditions
(1) Topography

The Kiigiik Menderes river basin narrowly extends almost in the Bast-West direction.

Its length is about 110 km and the average width is 30 km ranging from 15 km to 50 km. The
basin is surrounded by high niountains ranging from EL.400 m to EL.2,200 m. The slopes of
the mountains in the northern side of the basin are rather gentic and provide good pockets for
“the storage dam construction along the tribularics, while those of the mountains oh the southern
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side of the basih are vcry steep and hardly prow. ide the pOSSibllll}’ of storage dam construction,
except some inbulancs

In lh'c central pastof the river basin, there extends a flat plain, most of which is being
used as farmlands. This plain is mainly occupied by undulating terraces along the skirts of the
mountains, Picdmont alluvial plains in a large part of the plain, and alluviat plains on both
banks of the Kiigiik Menderes river. The plain slopes down towards the Kiigilk Menderes
river at an average gradient of 0.3 ~ 0.5% on the right bank and 0.5~ 1.0% on the left bank,
- and also slopes down westwards at an average gradient of 0.1%.

'In the downslream part of lhc_plain,-lhcrc cxist a wetland and a swamp: the Eleman
wetland (1,500 ha) and the Belevi swamp (30 ha). The Eleman wetland is located near the
Kilgitk Menderes river mouth and is affected by the intrusion of flood water as well as sea
water due to ils low topography. ‘The swamp is located ficar Belevi and used to be flooded by
the water collected from the narrow strip bounded by the mountains and the Belevi - Tire road.
After the Kurutma canal connecting the swamp to the Kiigitk Menderes river was constructed,
the swamp could be dried in the dey season but still is in'a swampy condition in the rainy

scason.

(@ Climate

The Kiigtik Menderes river basin is located in the Acgean Climalic Zone. Iti ishotand -

dry in summer and warm and rainy in winter. Mean annual precipitation in the catchment arca
of the Kiigiik Mcenderes river is estimated at 705 mm, laking an average of rainfall data in
concerned stations. About 80% of rainfall has been recorded in the period from November to
April (Annex-A). : '

Monthty mean lcmpc'rajlurc varics from 6.9 °C in January to 27.6 °C in August ( ai the
Odemig station ). The extreme maxinum temperature has been recorded at 46.6 °C in July.
Relative humidity is high in winter and low in summer, ranging from 50% in-July to 76% in
December, Pan- cvaporal:on (ETpan) data is avallab!c from the Odemls, Baymdlr Tirc and
’Sclquk stations in the river basin. Annual evaporation in the river basin is eslimated’ at 1,560
mm. Wind direction of WS is frequent in winter, and the direction of NE cxcels in summer.
Wind velocity in the river basin scems o be influenced by the topographic condition. [‘ he
highest wind velocity of 26.7 m/scc has been observed in Odemis.

‘ Mclcoro}oglcal data of the three representative stations in the river basin are summarized
in Table 2.1.1. The tocations of the mc{corologlcal slations used in the' Slud) and their
observalion periods arc as shown in Annex-A. :

(3) Hydrology -

“The Kilg.iik Mendcres river basin is a depression surrounded by high mountains and
affected by floods mainly caused by heavy rains generally falling within a 4 1o 5 month period
between November and April.
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In order to estimate the water potential of the Kigitk Menderes tiver, some stream
gauging stations have been cstablished within the river basin at various dates. - The locations of
these stations, observation périods and some other characteristics are shown in Annex-A. The
obscrvation records of the stream gauging stations of 6-01 (Kdprilsit) with a catchmient area of

444 km2, and 601 {Seiguk) with a catchment area of 3,255 km2 are used for the estimate of the
monthly mean discharge of the river basin. :

The monthly mean discharge values at the stream gauging stations of 6-01 and 601 and
the whole river basin, which has a catchment area of 3,510 km2 at the outfall point to the
Acgean Sea, are given in the following table, and the discharge _Valtlcs at the tributaries of the
Kiigitk Menderés river, on which storage dam sites are identificd, are shovn ia Table 2.1.2
(Annex-A).

_ _ _ . ( ni’!Sec)
Station "Oct. Nov. Dec.  Jan. Feb. Mar.  Apr. May Jun July Aug Sep.  Annual
‘ ) : . C : Average
6-01 (derﬂsﬂ) 0.61 1.15 345 549 576 544 378 206 0.64 0.26 0.18 0.29 2.43
601 (Selguk) 1.58 4.02 1538 27.92 32.00 2638 1598 873 3.90 092 0.17 0.61 11.47

" Whole river basin - 1.70 4.33°16.58 30.10 34.50 28.44 17.23 941 4.20 0.99 0.18 0.66 1236

Table 2.1.2 also shows the floods with various recurrence intervals and sediment loads
at all theidentificd dam sites.

(4) Geology

‘The base rocks of the Ktiglik Menderes river basin afe composed mainly of a highty
metamorphosed rock complex called Menderes Massif, which was formed mostly by the
Alpidic Tectogenesis. Mesozoic limestone and ncogene conglonerate, limestone and sill stone
overlic the Menderes Massif and are distributed along the Acgean Coast. The area was
fractured into blocks by wesl to southwesl striking faults causing horsts’ and grabens'
morphplogicél shapcs where grabens are filled by alluvial sediments (Figure 2.1.1).

_ Thc Menderes Massif was formed by dome-shaped uphft where, in  the case of the
- Kiigtik Mendeses river basin the core part is located in the i inner tand and sonte parls in the
" coastal area. The core of the massif is highly metamorphosed gneiss and leplite surrounded
mostly by mica schist, They are further surrounded by less metamorphosed rocks of marble in
most parts and phytlite in some parts.

: Stratigraphy and their general hlhology in the Study Area arc shown in the followmg
. tablewith thcar distributing arcas (Annex-B):
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Stiata .. .:Lithology - - . _ Dlstnbmmg Area
" Fan Deposit - Geavel, Sand, Silt, Clay devetops at the mouth of river from the mountamous
. afea lo the plain area. The scale of the northern
mountain foot is targer than that of the southern foot
according to their river scales, especially that
distribsting at the foot of Bozdag mounisin develops

e ] very well.
Alluvial Deposit Gravel, Sand, Silt, Clay forms Plain areas from Kiraz,Beyda§, Odemis, Tire,
. _ . . - — Bayindsr or from Pancar, Torbah to Belevi, Sclquk.
Neogene Deposit  Sillstone, Conglomerate, forms the northem & westetn hilly areas from
_ L Limestone ___ Torbeh to Pancar, Menderes.
Upper Marble forms the soulhem and western mouRtainous ateas
PR e s SO T CE to Selguk and Defiemendere. ST
Lower PhyHite, Northern side; forms the mountains Tocated in :hc
parl Mica-Quastz Schist, ‘northern direction of Odemis and the mountains of
Menderes Mica Schist northern side from Bayindur to Tosbali.
Massif Southern side: forms the mountains of southern
_ side from around Beydaj to around Tire,
Mantle Mica Schist | forms the miountains arotind Bozdag and the side
e {Mainly Biotite Schist)  of mountains from Odemis to Baymdy,
Intrusive  Granite, Amphibolite, “forms the side of mountains located in the northern
rocks Serpentine direction of Birgi. Serpentines are around ‘Fire and
: I Belevi. L o
Core Gneiss,  Leplile : foins the mountainous area around Kiraz,

5 Hydrogeology

Hydrogeologically, the stratain the Kiigiik Menderes river basin may be largely divided
into four formations: mctamorphosed rocks, marble, neogene sediment, and alluvium, -

‘The main aquifer in the basin is of the alluvium spreading widely along the Kiigiik
Menderes river, though the groundwater within fissures or cavities in marble or ncogene
sediments can not be ignored. The metamorphosed rocks, marble and neogene scdiments are
h)drogeologlcally aguiclude or aquitard, and the alluvium, which lies very thickly and fills in

morphologicalty very deep undcrground vaileys of rock basemcnl [01 ms a !argc scale of
~aquifler in the basin.

: The groundwaler basms in lhc afcaare divided mlo the followmg sn\ b'lSIl’lS f rom lhclr :
" distributions (Annex C). - | o . -

) Area Basements (Aquiclude, Aquitard) Aquifer
1. Kiraz " The Cote Pant of the Menderes Massifl SAlluviom
2. Odemis- Tice The Mantle Part of the Menderes Massif Alluvivm -
" 3. Baywdir - Torbali The Lower Level (Schist) to Upper _
Level (Marble) of the Quter Part of the Alluvium
Menderes Massif R R
" 4. Pancar - Torbah  The Upper Level of the Quter Part Alluviem, Neogene, =
of the Menderes Massif (Marble), Marble S
Neogené Sediment. : :
. 5. Tire - Belevi Mainly the Upper Level of the Outer Alluvium, Marble
o Pad of the Menderes Massil (Mairble) .
6. Selguk Mainly the Upper Levet of the Outer Alluvium, Marble

Pait of the Menderes Massif {(Marble)

Among them, two plai_ns (Odemis-Tire and Bayindir-Torbalt) are composed of very
thick alluvium {maximum thickaess: 240 to more than 300m), which forms natural
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undcrground dams and as a result, the groundwatcr in lhc arca scems to gathcr moslly into

these lwo basins.

The hyd rogeologic properties of the above two plains are summarized as follows:

Thickness Dep!ﬁ of

Alluvial . Composition of Comﬁosilion of Permeability of alluvium deepest
basing surface layers aquifer : . bottom of
. _ Alluvivm
Odemis  Fan Deposit distributes  The layer of the  Tire Kahrat, around  (approx. from 700 lower
A at the mouth ¢f the mountain side is 16-1emds) over than
- stream f{rom the northein composed ofa : . - 300m - 250m
Fire & southern mountains  mixture of gravel Beydag-Odemis,
(width is approx.6~7 and fine soils. Yenigekdy T (1~55-2cmis)
“km). The deposils along - : . .
other mountain foots ard g:'lae‘rglarr:)gl;re Gbk“n"Adaglde' . ;
flood depasits along the : . mountain foot Ali-demifs order)
; . nearer the center of _ ° . .
main channel are the basin Gokgen,around (5~9E-3cmfs)
composed mainly of ) Odemis~Tire
sands to fire soil. )
mounlain side (I~5E-3cmis)
Bayindir The approx. 3km wide ©  The eastém Bagindw Y&sully, " from30lo  lower
- stretch along the mountain foot and . 5-9L-2em! a litlle than
Torbali Northein mountsin foot  the center of the B:;.:’g?:‘;;’.-?:iound ¢ l cm’s) more than - 200m
consisis mainly of basin consist ) ' 24Gm
gravel of Fan deposits.  mainly of gravel. Torbali Caybag,
The southern side of the  On ihe other hand,  around IR :
above consists mainly  the northem and Aain channel (E-dcm's order)
of sand to fine soils of  southem mountain T2 Chamnel,
Mood deposits and so on. feet and the along (1~553-2cmls)
westem side Canlikéy~Torbaly,
consist of a : L
t N
mixture of gravel frountaim .fool (5~5E-3cmls)
and fine soils. Southern hills,
' mainty along (l-QSE-3cm!s)
Based on the d'lla of 1992 the mean h}draultc gradlcnt along the main channcl is as
follows: :
“From Kirz lo just downslream of Bc)dag usually (5.7~7.4) x 1/1,000°
fTthdcmls Tirc area: | (2.0~2.2) x 1/1,000
The upstream side of the Bayindir- Torbalt area: (1.7~1.8) x 1/1,000
The downstream side of the Bayindir- Torbaliarea: . (0.3~0.6) x 1/1,000
The Sclguk area: (6.1~0.2) x 1/1,000
(6) Soil and livigation Suitability of Land
(8 Soil

Various govcmmcn{al organizations and aulhormcs have conducted studies for soil
classification in the Kuiguk Menderes river basin or fzmir province. The following soit
classification maps and reports are available through these studies:

Provincial soi} map on a scale of I: 100,000, GDRS (1974),
- Provincial soil map on a scale of 1:25,000, GDRS (1982),
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- Soil classification map on a scale of 1:100,000 in the Ktigiik Menderes River Basin
“Arca, Department of Tropical Soil Science, Agricultural Universily, the
Nethetlands (1972), and

- Soit classification map on ascalcof I 25,000 of the Odemis Acea, DSI-H (1971).

The provincial soil maps were preparcd by GDRS at the reconnaissance level on the
basis of topographical maps and acrial photographic interpretation. The detailed soit
classification map prepared by DSI-I1 is timited to the Odemig arca. The soil classification map
preparcd by the Netherlands is at a seri- -detailed level, including results of ficld investigation
and laboratory analysis of the soil profile, and covers the whole siver basin. Based on the soil
classification map prcpa:ed by the Netherlands, theiefore, the soil viits in the river basin were
confirmed with some additional information cotlected through the field survey conducted under
the Study.

The soil units ate physmgraphlcally defined by their geomorphology, parcnt matenals
and soil texture. In total, 31 soil units wereidentified in the river basin. The characteristics of
s0il units and their relationship with the soil classification system of Soil Taxonomy of the
USDA are shown in Annex-D. The soil classification map thus prepared is illustrated in Figure
2.1.2.

(b)  Irrigation Suitability

Based on the result of the above soil classification, the irrigation suitability
classification was carried out in order fo assess (he land resources potential for irrigation in the.
siver basin. According to the irrigation suitability classification by the US Burcau of
Rcciamahon (USBR) system, the classification critesia is defi ned as follows

Irrigation Suitability : . Defimition

Class It “Irrigable Lands are highly suitable for itrigation farming,
being capable of producing sustained and relatively
high yields in a wide range of climatically suited
cfops at reasonable cobl. : :

Class Ik Irrigable © Lands are modcrately suitable for 1mgauon

' * farming, being measurably lower than Class [ in
productive capacily, adapted to a somewhat
natfower range of crops, more expensive to preparc
the 1and for itrigation or more costly to [arm.

Class N: Ferigable Lands are marginally svitable for irrigation
farming, being of distinctly restri¢ted suitability
because of mofe extreme deficicncies in the soil,
topogeaphic o drainage chacacteristies than .
descrbed for Class 11 ’

Class 1V: Treigable for Special Crops  Lands are suitable for irrgation larming to only a
very limited range of crops such as rice or fodder
crops. - The jrrigation suitability is evaluated for
various cfops in this Study. This ctass is,
therefore, not included in this Study. -

(10 be continued)
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lerigation Suitability - - Delinition

“Class ¥ . - Provisionally nori-iriigable’ Tands are temporarily not su:lable for irngahon :
farming due to specific limitations in soils,
topography or drainige condition. The fand in this
tlass ire necessary to be improved for the use of
1mga!cd agriculture.

Class VI Non-irrigable .Lands are not svitable {or irrigation farming due to
excessive severe limilations in soils, topography
or drainage condition. The class is rion-arable
under the exisling or projecied ecofiomic
condmon

The water holding capacity, soil texture, crosion ha7ard rock content, mpographlc
condition, soil dcpih drainage condition and soil fertility afe taken into consideration ds the
specifications for the land classification, referring Lo the soil classification report prepared by
the Netherlands (1972). The specifications for land classification are shown in Annex-D.
Bascd on these specifications, the irrigation suitability classification is evaluated as shown in
Table 2.1.3 and illustrated in Figure 2.1.3. The result is summarized below:

Suitabitity Class : Area (ha) * Proportion(5%)
Ciass 1 28,100 8
Class I 28,200 8
Class 111 51,700 15
Class 1V : - -
Class ¥ 20,200 6
Class VI 217,800 62
Built-up Area 5,000 1

Total 351,000 100

- Of the ¢lassifted 351,000 ha, around 108,000 ha, or 31%, which are inchided in Class

I to IH1, are suitable for irrigation farming in the Kiiglik Menderes river basin. Most of the soils

in mountainous or hilly areas are not suitable for agriculture except tree crops plantation, due to

shallow soil and steep slope, while most of the soils in flat to gently sloping arcas are suitable

forirrigated agncullurc Problem soils, such as sallmty or sadlic soil, arc not found in the river

“basin except the wetland near Sclquk which is located in the western most’ part of the river
basin.

(7)  Flooding Conditions

According to the Flood Year Book published by DSI, remarkable flood damage has
occurred 7 times in the penod from 1945 to 1954, Under such ftooding conditions in the
basin, DSI has been making efforts to implement flood prolection and drainage improvement
works. These works have efféclivcly been working and have much improved the drainage
conditions in the basin. Actually no flood damage was reported in the basin for the period
from 1955 until now, except in December 1981 when a big flood occurred along the Kigiik
Mendcres river and its tributaries.

The flooding started from 14th Déct_:mber 1981 and continued for 4 days. Total rainfalt

recorded in these 4 days was 102 mm at Beydag, 81 mmi al__K_iraz, 137 mny at Odemis, 105 mm
at Baymndir, and 111 mm at Tire. This rainfall caused the peak flood of 240 m3/sec at Beydag -
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and 690 m3fscc ncar Selquk, which covered about 30, OOO ha of farmlands along the Kiigiik
Menderes river and its tributaries,

ther than the abovc—mcnlio_ncd ﬂoo{_is, there is occasional flooding in small spots
along the Kiigitk Menderes river and its tributaries such as the Kiraz, Uladi and Rahmaniar
rivers aliniost every year, but these do nof seriously affect the riparian pcople and farmlands.

'2.1.4 Rural Infrastructure
() Roads

The road network in Turkey is well developed as a whole. 1zmir, the capital of Tzmir
prd\fince is conneclcd to Ankara by the Highways E90 and E96 via Afyon, of which the total
length is 560 km. " lzmir is also accessible by other highways via Bussa or Konya. In the
Kugtik Mendercs river basin also, the road network is well developed as listed below.

o L . {Unit : km}
Kind of Bayindit Beydag  Kiraz Odemig  Selguk Tite Torbah
Road District  Districl  District  District  District  District  District
= Asphalt 31 28 55 204 34 §12 121
- Giavel 59 17 - 221 73 0 - 75 20
- Earth 105 80 - 338 208 3 202 29

Total 245 145 . 614 483 37 389 170

2) Air Routes

A domestic/international airport is located in fzmir. Two to four fli ghts are available
daily between lzmir and Ankara. In addition to these flights, six to eight flights between lzmir
and istanbul and one flight in two days between lzmir and Adana is also avaitable. |

3} Elccmmty

“Rural clectrification is highly devctopcd in the m cr basm and almost all houscs arc
clectrified at a high standard. '

(4  Telecommunications

‘A telephone system is available in every village in the river basin and it is cslmntcd that
more than 60% of houscs are equipped with telephone facitities. o

(5)  Domestic Water Supply

_ In both urban and village areas in the river basin, domestic water is supplied by means

of tube wells, dug wells, springs and others. Al present, there is no water supplying problems
in the river basin, but in the future, rapid urbanization will worsen the water shortage in urban
areas, parllculadv in Bayindir, OGdemis and Tire. The number of the present water supply
' facilities in the river basin are as fol!o“s
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. . o (Uml numbers)
Kind of Water Bayindir  Beydag - Kiraz Odemiy  Sctguk  Tire Torbahi

. Sources District  Distrdet - District  District  District Distriet - District
Tube well .18 7 13 . 30 3 18 . 17
Dug well 2 1 20 6 1 5 3
Spring 26 28 31 52 "4 58 s
Others - _ 6 15 119 30 0 26 2

6 Other Public Facifitics

“The exisling educationat and medical facilities are shown below:,

. _ _ (Unit : numbers)
Kind of Bayindir Beydag - Kiraz Odemis  Selguk  Tire Torbali

Facilities District  District - Distri¢t  Disteict - Disteet” Dislrict  District
Schoals
Pre-school 0 1 0 10 4 10 3
Primary school 50 28 71 96 14 71 46
Junior high school 3 1 4 1 .5 7 9
Senior high school 5 1 | 3 3 -1 6
University & College 0 o 0 1 0 1 1
Medical facilities '
Hospital 1 0 1 1 | 1 1
Health center 0 1 1 0 o "0 S0
Health house 5 1 4 14 2 -7 - 10

2,1.5 Agriculture
(1)  Land-holding and Land Tcnure

_ Théré_ are 66,600 farin houscholds in total within'the seven districts in the Kilgiik
Menderes river basin as shown below (Annex-E).

: : (Unit : number of households)
Farm size(ha) Beydap Kiraz- Odemig ~ Tire  Bayindsr | Torbali - Selguk  Total

I Y X ©1,991 5108 13.037. 3,139 1,870 1,225 394 26,764
1.0 - 1.9 © 940 2064 7,786  2,493. 2,615 1,738 384 18,020
F 2.0 - 4.9 695 - 6IS 3414 2493 2,905 2,732 w8 13,792
S0 - 9.9 © 195 - 135 903 1,650 1,635 1,123 722 6363
10,0 - 199 33 0 94 308 333 355 224 1,347
200 - 49.9 3 0 0 82 38 116 39 278
500 < 0 0 0 25 ] 19 4 43

Tolal - 3,857 7,922 25234 10,190 9,396 7,308 2705 66,612
~ Farim land (ha) 5584 9,863 38825 36,210 30,919 32,790 14,586 168,777
©Average size (ha) 1.4 i.2 1.5 ‘3.6 3.3 48 5.4 2.5

Source: "Agricultural Structure and Production®, 1993 , Provincial office of MARA, lzmir, SiS.

The average farm size in the river basin is estimated at about 2.5 ha, which is far
“smaller than that of the national average (5.2 ha/houschold). About 40% of farm househotds
are cultivating fess than 1.0 ha. Only 12% of the total houscholds have a farm size of more
than 5.0 ha, but they occupy more than 45% of the total farmland in the river basm._ The
average faim size tends to be lzirgcr towards the lower reaches of the Kugiik Mcddéics river
because of the gcographlcal position along the rcSpeclwc reaches of the siver. ‘The average
larm size in Beydag, Kiraz and Odemig, located along the upstream reaches, where the area is
predominantly covered by mountains, is less lh'm 2.0 ha, whil¢ it is 3.5 and 3.3 ha
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1espectively in Tire and Bayindir, located atong the middie reaches. In the flat arcas atong the
tower reaches including Torbalt and Sclguk areas, the average farm size conies (0 4.5 to 5.4 ha.

Farm houscholds may be calegorized into thice farming types as shown in the
following table.

'.gUnit_ number of households)

_Farming Type Beydaf  Kiraz  Odemis  Tire Bayindir - Torbalt _ Selguk- Tolal
Crops 452 4,597 11,463 - 5426 8,060 4,634 1,760 36,392
. _ _ {55%)

Crops & Livestock 3,297 3325 © 13,550 4316 1,315 2,477 937 29,217
o (44%)
Livestock 108 0 221 448 21 197 £ 1,003
L L g o _ : (1%)
Total L. .- 3857 7922 257234 10,190 939 7,308 ' 2,705 66612

Source: *Apricultural Structure and Production, 1993, Provincisl office of MARA, fzmir, SIS

As shown in the above table, about 55% of farm houscholds cultivate crops onty, and
about 44% are cogaged in both crop and livestock production. The rate of households engaged
in livestock production only is as small as 1%. As for Bayindir, the farming type involving
crop cultivation only is prcdommant (85.8%), while crop cultivation combined with lwcsloc,k
production is the major faming type (85.5%) practiced in Beydap.

According to the agricultural census in 1991, the current land (enure silvation in Tzmir
province shows that 84% of farm houscholds arc owner farmers and 4% arc tenant farmers.
The remaining 12% include the farmers whao cultivate -both their own and rented lands and
share croppers as shown in the following table.

. Operating own Jand ' Renting land , oot Optrarmf only : Share Other teawre types
Farmsize Total on lease rented croppery
" fha) No. . Ara N Area Ko. Arz N Az No. CAna - ‘No.  Ana
©.5> 9,683 2673 9058 2431 342 . 137 283 1,050 ¢ 1) 0 0
S 05-08 14973 9646 13391  B629 < 481 - 337 930 5,951 ¢ e Im &6
T10-18 26858 37,354 22,902 32401 1,139 1,986 2,413 30817 168 385 0 o
©20-49 43691 127,611 36,981 106,249 5777 18,142 $33 31,111 0 - @ . 0 0"
L S0-99 17,007 103,060 13.348 91,003 © 3,243 19,100 415 29,566 S DR SRR 0
10.0 - 19.9 $.202 67488 2,607 33465 2605 24,023 o ‘o 9 0 0 0
200 - 439 1619 42,399 1,782 347 1880 6,530 ‘o ) 43 1,078 o 0
50.0 - 999 3 1137 3 169 o 0 6 0 0 0 o 0
100.0 - 2499 4 530 4 530 6 o 0 0 0 0 0 0
250.0 - 4999 2 726 2 726 o 0 0 0 0 0 0 0
500.0«< . Q 0 0 0 0 0 o 0 0 0 0 1}
Total 119,016 402,204 99,578 310443 13,975 0251 5005 9,960 ' 317 1,463 171 86
%) 100.0 . 836 nr S 42 .03 0.1

Remarks; No.:number of holdings, . Source: Agricultusal Census, 1990, 518,

This proportion may be similar to that in the whote river basin. “The problem of tand
tenure in the river basin is that ownership has been divided into smatl pareels through the
succession of land heritage by gencration changes. This situation may continue in the future, if
1o countermeasure is taken.

(2) Land Use

‘ A soil clas_si_ﬁcalibn map on a scale of 1:25,000 was prepared by GDRS (1982) based
~on the topographical map and aerial photographic interpretation.” This soil map includes
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various information concerni ng sonl lypcs land use, slopc chss.:f icalion, crosion h'u?,ard and
land capabifity .

In the Study, the present land use in the Kiigiik Menderes river basin has been clarified
based on this soil map. The distribution of fand use pattern has been further confirmed through
the ficld survey and analysis of statistic data from the Ministry of Agriculture and Rural Alfaics
(MARA). In tofal, cight land usc catcgoncs are identified in the river basm Thicse land use
categories are defined as follows :

-Land Use Category _ Pelinition . ©© Remarks

Annusl crops Atea cultivated with he!d erops and ’l he area |ncludes fallow land.
: vegelables
Tree crop yard Area culliv aled with free ctops vnder -

irfigation or rainfed condition

Pasture and grasstand - Area covered with grasses for -
grazing livestock

Bushes Area covered with scrubs -
Forest ' Area covered with forest - ]
Urban a'nd.villag.e yards - Small iSQlafed houses are not i_nciu.ded.
Others Rivers, scasonal streams, major

road, ele.

On the basis of the above definitions, the present land use map is dlustrated in Fi gure
2.1.4 and the respective land use arcas are estimated as l‘oilows (Annex D):

Land Use Category Area {ha) Proportion (%)
Agricultural land : _
- Annual crops 129,600 37
- Tree crops : 57,400 _ 16
" Pasture and gra<sland C 23,400 7
Bushes Sn 82,200 23
| Forest’ - i . ' 48300 . - - 14
* Urban and v.uage,ards : 5000 1
" Others 5100 B
" Totai | 351,000 100

()f the total arca of 351,000 ha, some 210,400 ha or 60% arc used for agriculiural
production including livestock grazing in the river basin. Most of the annual cropping arcas
- have been developed in [lat to gcnllc sloping lands, mcludmg the alluvial plam and non-
“dissected fans, while thé tree crops are grown in genily sloping to hilly lands. “Paslure,
~grassland, bushes and forest, whlch occupy about 153,900 ha of 44% of the river basin,

mainly extead in the higher lands, i.e. mountainous arcas and hilly lands. From the above, it is
understood that the present land use pattern is highly coincident with the physmgmphlcal
conditions in the river basin.

(3)  Cropping Patternand Agricultural Production

The Mediterrancan climate, which covets the Kilguik Menderes river basin, allows the
cultivation of a wide range of crops including cercals, potato, pulses, caiton, tobacco, oil
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seeds, foraigc crops, vcéc!ablés and trce crops as well. The average cropped area for cach crop
is estimated by district for the recent five ycars as showrn in Table 2.1.4.

Cotion is cultivated in the largest arca, accounting for 18% of the total farmland,
foltowed by wheat (14%), watermelons (6%), tobacco (5%), potatoes (4%). Forage crops
(3%) are also important fietd crops in the siver basin. Among the horticulturat crops,
watermelons, which is gcncraliy differentiated as *Bostan® together with melons from Ui¢ other
fruit-bearing vegetables, is the most popular fruit-bearing vegetables, and its planted arca is
predominant (49%) l’oilowed by cucumbers (13%), tomatocs (6%) and peppers (6%).
district, wheat is the main crop iri ‘Torbali and Tire, while cotton is predominant in F ire,
Torbah, Odeniig and Bayindir, tobacco in Tire and Odemis, polatocs in Odemis, and
watermelons in Tire and Odemis.

As for tree erops, ofive trees are grown predominantly (22% of the farmland) especially
in Baymdir, Tire, Torbah, and Sclguk. The total area cuflivated with fruit trees, including
figs, grapes, peaches and apples, is about 11%, of which 5% is for figs grown mainly in
© Odemis, Tirc and Kiraz. Figure 2.1.5 presents the average cropping patlern of the main crops
in the river basin, which is prépared bascd on the data provided by the Provincial Office of
MARA and the information obtained through the farmers' houschold survey.

Hrrigation is gencrally practiced for culiivation of sumnicr crops, i.e. cotton, potatocs
and most \cgétdb!cs Tobacco is usuatly grown under rainfed conditions. Such winter crops
as wheat, barley, alfalfa and tree crops are, in most cases,’ grown under the rainfed condition, -

~ while in sonte areas where irrigation water is available, supplcmental 1mg'mon is atso applicd

to these crops. Through the farmers' houschold survey, it is confirmed that most farmers _ .

have complained of a shortage of 1mi gauon water.

The prescnt cropping mtensu) is estiimated at about 103% as shown in Table 2.1.4,
varying from 100% in rain-fed areas, lo 109% in lmgalcd arcas mcludmg cultivation of green
' manure (catled * Hasif" ) and some v cgctables in the off-season of iri gauon :

The average crop production in the rivcr basin for the 'pcriod of 1990 - 1994 is given in
Table 2.1.5. The production of cotton accounts for more than half of the provincial -
production, Potatoes, watermelons, cucumbers and figs share about 70% 1o 90% of the
provincial production. The crop production does not much ﬂuctuatc in gcncral but the annual
production of olive and figs considerably ﬂucnmcs year by year, due {o the alternate bearing.

The fotlowing table presents the average unit yields of major crops in lhc river basin,

The yields of annual crops are generally higher than the national averages excepl for tobacco;
The unit yields of vegelables and fruits are recognized to be moderate.
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(Unit: ton/ha)

Field crops - - _Vegetables Tree crops®
Wheat 38 ' - Watermelon ™ - 29.2 : Olive 18
© Basley 2.8 - Melon - 18.6 : Figs - 6.1
Cotton 2.7 Totuato 28.1 Grapes 9.4
Tobacco 0.8 fggplant 26.2 Peach S 10.8
Potato 26.2 Peppers 19.9 Apples 12.3
Alfalfa 13.4 Cucumber* 14.3 Pears 2.5
Maize 7.3 Cabbage 41.0 Mandacing 127
- Spinach 8.9 Chestnuts 8.7
Beans 8.7 - '
" Others 1.9

Remarsk % Fxcept olive and gedpes, unil yields per hectare are estimated on the
basis of the yield per lree with average production in the basin,
because stalistical data do not show the riormal fevet.

_ % Including those for pickles.

Source: *Agricultural Stiucture and Production” from 1990 to 1994 |
Provincial Office of MARA, bzmir.

{4  Farm Inputs'and Labor Usc
(a) Seeds and Secedlings

Sale of uncertificd sceds and scedlings is {egally prdhibilcd in Turkey. Therefore,
farmers regutarly use certified seeds and seedlings for their crop production. Very few larmers
use their own sceds (uncerllf icd sceds) in the river basin. According to the Provincial Office of
MARA in izmir province, 107 farmers have received _permission for seed retail by the end of
1992, Hybrid sceds have been widely used for some vegetables and field crop production
- since 1983, [t is certified that the scedlings of fruit trecs prepared in tzmir province have
sufficiently high quality for plantation. More than one million seedlings are produced for 17
kinds of fruits every year. The nursery farms in Odemig supply 66% of vine scedlings
required in the province.

(b) Fe:iilizcrs

* The fCIlllt’lel’S ptedominantly uscd in the river basm are 15 15 lS comp-ound ammonia
nitrate, ammoma sulphate, urea, ¢tc. The total consumption of fertilizers i in the provlncc
gradually tends to decrease, because of the f requent occuirence of drought in recent years and
the deercase of govemment subsidies, though a farge quantity of fertilizers is still applied inthe
river basin (Table 2.1.6). At present, the extension workers instruct proper dosage and
fertilizer application tcchnoioglcs to farmers. Organic manure is applied al a rate of 30 to 40
tons per hectare every 2-3 years fo!lowmg the recommendation made by the extension
workers. This dosage is, howcvcr not sufficient to maiitain soit lertilization,

“{¢) - Agro-chemicals

Based on the record of total supply of agro-chemicals 'md the annual total cultivated
arca in 1994, the average dosage of agro-chemicals is estimated at 4.3 kg/ha in total,
comprising 1.1kg/ha of inseeticide, 1.3 kg/ha of fungicide, 0.9 Kg/ha of herbicide, and 1.0
kg/ha of other products in [zmif provinee (Table 2.1.6). This dosage is very high as compared
with those specified in other countries. It is conSidercd that farmers tend to apply agro-
chemicals on cotton and vegelables intensively. To prevent excessive use of '1gr(rchcmlcals
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~ the extension workers prepare the specific application program every year and instruct farniers
to use the proper amount of agro-chenticals.

@ A gncullura] Machmcry

Tractors arc wndcly used for cultivation as well as for transportation in the niver basin.
There are about 11,000 tractors, of which 80% are of more than 35 HP class. This means that
the average farm laad per tractor is about 15 ha. Farmers who hold larger farmlands have theic
own tractors. Small holder farmers usually ask those tractor owners 10 cultivate their
farmiands. Tractor operation is charged at TL540,000/ha for ploughlng and harrowing. There
are no special agencies who contract such tractor operation.

Attachments for tractors mainly consist of disk plow, bottom plow, ridger and disk
harrow. Farmers afe also using such cquipment as fertilizer applicators, sprayers, sced
broadcasters, motor pumps for icrigation, etc. (Annex-E).

(e) Farm Labor Use

In the river basin, farm operations are practiced by farm families. Based on the census
of population and agricullure in [zmir province, it is roughly estimated that an average family
labor force is 2.3 persons in [zmir province. During busy farming scasons, some farmers help
cach other within their village. For planting and harvesting colton, tobacco and summer
vegetables, most farmers hise seasonal farm labors from outside of the village. Especially for
cotton harvesting, many cotton pickers ar¢ hired from the castern pasts of the country. '

(5) - Livestock and Fishery Prbduction

Livestock breeding is one of the essential cconomic aclmucs in lhc river basm Many
farmers get income from livestock production and sonic f'umers also use them for animal
power: in such works as transportation and cultivation. Table 2.1.7 prcscnls the livestock
population by districtin the recent five years. The major livestocks in the basin are catite,
sheep, goals, and poultry, totaling about 1!0000 heads, 172,000 heads, 36,000 hcads and
776,000 heads, respectively. '

Some 85% of catlle bred in the river basin are pure-blooded and/or hybrid. This figure
is far higher than the national average (45%), and indicates that the Kiigitk Menderes river
basin is the most advanced area in caitte brccdmg in Turkey. ‘Aimost 80% of catlle breeders

are, however, small and at the side-business level, holdmg onI) 1 to 2 heads/annum. In the

case of major cattie producing areas like Odemisg and Ti irc districts, thc size of cattle breeding is
as large as 10 to 50 heads per houschold Most sheep and goats are of mdlgenous brccds

Farmers graze their amrmls in their farmlands as well as communal grasslands of
villages. Farmers grow forage crops like alf: alfa, vetches and cercals as fodder crops applying
the rotational cultivation system for annual crops. Some farmers graze their calves, sheep :md

goals in the grassiands located at higher mountainous arcas during summer.
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In gencral, forage production is not enough for feeding their own animals, ‘and the
meadows and pastures are also not adequate for successful and cffcctive gra?lng The
communal meadows and pastures are heavnly utilized, and therefore, overgrazing is bringing a
scrious degencration of effective vegetation in these grasslands. Meadows and pastures uscd
for sheep and goat grazing are shared at the rate of only 0.49 hashead at present.

Major liv estock products aie cow milk, meat, fat, cheesé and wool in the basin. Honey
production is also popular especially in Bayindir, Tire and Torbah districts. - According to the
provincial statistics in fzmir province in 1994, milk and cheese production arc prcdominant,
accounting for 50% aind 60% of the total production in the basin, respéctively (Table 2.1.7).
The present higher cost for feeding against lower prices of livestock products’is one of the
cconomic constraints on livestock farming in this area.

There are a few intand {ish such as carp and catfish in the lower reaches of the Kigiik
Menderes river, mainly in Sclguk district, but due to lack of available water bodies, inland
fishery is hardly observed in other districls in the river basin. The ftsh catch in Sclguk district
was 1,500 kg of carp and 500 kg of catfish in 1994.

2.1.6 Irrigation.

(1 Frrigated Arca and Existing Irrigation Sysiem

@) Irrigated Area

In the Kiigilk Menderes river basin, irrigation is of great importasce for the cultivation
of crops particularly in the dry scason from April to October due to the scarcity of rainfall in
this period. - There arc two calcgories of irrigated arcas depending upon the manner of
orgammtlon for itrigation praclice. One is the arca irrigated by using groundwater, stream
flow, and spring under the control of the irrigation cooperalives. Such irrigated area is
estimated at 11,600 ha in lotal, consmlmg of 7,630 ha by groundwater, 2,260 ha by strcam |
flow, and 1,710 ]‘t‘l by spring, as shown in Table 2.1.8 and Figure 2.1.6. The other is the arca
privately irsigated by usmg groundwatcr The area in this category has been increasing because -
of the recent dry spell starting from 1986. The totat irrigated area in this category is estimated
at about 41,400 ha based on the statistics of agricultural products, results of reconnaissance,
and the estimated number of wells construcled by farmers themselves. The irrigated arcas thus
estimated arc swnmarized below:



Calegory Number of Syslems - . Trrigated Arca
1. Imigation Coopeqalives

" by groundwater 42 % 7,630 ha
by stream ow 32+ ' 2,260 ha
by spring i 1,710 ha

Sub-total 11,600 ha
2. Privite system approx. 6,500%* 41,400 ha
Total appiox. 53,000 ha

Note #: leigated area of cach system varies year to year. These figuses are laken
from the "Kigtik Menderes Havzasi Tesisleri® of DS-HL.

*+ . The number of private irrigation systems and their irrigaled areas are
estimated bascd on the number of wells shown on the topographi¢ map
on a scale of 1/25000 and the result oblained through the inventory
survey on the existing wells.

The groundwater _iable has been lowering at an accelerated pace in the river basin. This
adverse condition of groundwater might be caused by notonly the recent scarcity of rainfall but
also over-pumping of groundwater mainly for inigalion purposes.

(b) - Irrigation Facilities

There is no irrigation system using surface water from the dam rescrvoir in the river
basin. On the contrary, a lot of wells have been constructed by DSI-II. Until now 208 wells
have been dug by DSI-1I as the water sources for the irrigation schemes being operated by the
irrigalion cooperatives, and the demand for new well construction is increasing year by year.

* The legal procedure for the construction of a well is that, upon the larnicers request
through GDRS, DSI will start planning and hydrogeological investigation at its own expensc,
and the investigation results will be reported to GDRS, Then, the construction of the well will
be started, if it is considered cconomically and techaically justifiable. Before submitting their
official request to DSI for the well construction, the farmers have to show their intention (o
definitely organize an irrigation cooperative under the guidance of GDRS, before. the
completion of the well construction work. DSl will construct a well and power supply system
and hand them over lo the irrigation cooperative after concludmg an agreement between them.
‘This agrccmcnt obligates the irrigation cooperalive lo pay the total mvcstmcnl ‘cost within 25
years with a grace period of 5 years. GDRS will constritct & main dchvcr) sys{cm ‘down o the
tertiary canal system free of charge. Thc on-far facilifies will be constructed by the farmers
themselves

In addition to the above DSI/GDRS-assisted wells, farmers have, at their own cost, -
conslructed around 6,500 wells in the river basin, sonic of '\fvhich have been constructed
without reporting to DSI.  Other than these wells, GDRS, municipality/village offices or
farmers have constructed 32 irrigalion systéms using stream flow. and 11 systems using
sprifigs as waler Sources. '

(2)  Present frrigation Practices

(a) Irrigation Method

In the siver basin, two types of surface irrigation, furrow irfigation and border
irrigation, arc widely practiced except in a few arcas where sprinkler and drip irrigation
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methods are applicd, Depending on the cultivated crops and soif characteristics, farmers select
the appropriate irrigation method. According to the result of the irrigation sirvey coiducted
under the Study; the border irrigation method is partly applicd for the cultivation of potatos,
watcrmelons and poplar, while the furrow irrigation method is mainly applied for the
cuflivation of cucumbers, vegetables and other crops.

(b)  lrrigation Efficiency

The prcs#nt irrigation efficiencics werce estimated for various crops based on the results
of interviews of farmers on the quantity of irrigation waler applicd and the estimated water
requirements.’ The irfigation efficicncies thus estimated are as shown below.

Crops “Trrigation Irrigation Water - -Estimated Water ~ reigation

Period Depth (mm) Requirements {(mm) * Efficiency (%)

Polato ol - Oct 755.0 395.6 52.4
Peach Jun. - Oct. 822.9 656.9 (75.8)
‘Alfalfa May - Oct. 1,074.0 702.6 65.4
Vegelables Apr. - Oct. _ 848.3 558.3 65.8
Figs " Apr. - Jun. 169.3 " -

Com Apr. - Oct. 986.2 s . -
Cotton May - Sep. 980.8 493.4 50.3
Poplar May - Oct. 1,2384 656.7 $3.0
Wheat ) - May 306.0 159.1 - 52.0
Peas - May 439.5 - -

* : ‘The walef requirements are derived from the values given in this feasibility study.

" The above-mentioned values are deemed to be the ficld application efficiencies, because
the canal lengths in these irrigation arcas are short and, therefore, the conveyance losses in
these canals are decnied to be negligible. Considering the fact that the surface irrigation method
is applied in the surveyed arca, the values ranging lrom 50.3% o 65.8% scem reasonable and
comparable with the DSI's standard values of 50% to 60% for the suiface isrigation method,

(o) - Water Management

In the river basin, farmers are applying the rotational irrigation system in order to save
. water. In most of the itrigation cooperatives, the irrigation rotation is basically decided based
on the farmers' requiest. In case the requests are made on the same day by more than iwo
~ farmers, the pump operator adjusts their turn and gets their consent to the adjusted irrigation
schedule. According to the result of interview surveys on the actual irrigation condition, the
irrigation interval varics considerably from 4 to 18 days depending on the cultivated crops, soil
characternistics, and availability of water.

- As mentioned above, the farmers are maintainin g a reasonable irrigation off tciency and

- managing the irrigation system in a satisfactory manner.  From these facts, it is judged that

“there would be no difficulty in introducing a modernized irrigation system (o the river basin in
the luture.
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' (3)  Operation and Maintenance
(a) Orgaﬁimtion

In the river basin, the most common and systematized irrigation organization is the
irrigation cooperative which is established in the DSI/GDRS-supported well irrigation area.
The establishment of the irdigation cooperative is a prerequisite for the construction of the well
by DSi. This cooperative should consist of more than 50% of the farmers in the area to be
imigated by the well, and should be registered in the GDRS Regional Office before the
completion of the well construction by DSI. The cooperative thus established should be
responsiblé for all water management and O&M activitics. Technical advice is given by DSI
and GDRS when necessary.

In general, the board of a cooperalive consists of a president, a vice president, a
treasurcy, and two members. ‘The board members are generally elected in the general meeting
which is usually held once a year, bul in some cooptratives, the election is conducted once in 2
years (Annex I). '

(b} Petrformance of Operation and Mainienaitce

The duties of the board of a cooperative are to conduct all necessary dpcmlions
including cvaluation and fixing of water charge at the commencement of their term of service,
operation and maintenance of the isrigation facilitics, collection of water chargc based on the
records of pump operation hours, settlement of dispuics among farmers and holding of
meetings for statement of accounts by the board.

()  Waler Chargc and Financial Slalus

The rate of water chargc appllcd in 1994 was in the range of TL 25,000 ~ 50000 per

hour depcndmg upon the capacity of pumps and the ‘number of members.  In some

| coopcrallves the farmers 1rc subsidized for water chargcs by the’ coopcnlwc from the bcnc[ it

“carned by the cooperative through selling Lommodillcs “The watet charge includes the

¢electricity charge for pump operation, repair and maiatenance cost, ‘salary for the board

“members and pump operators, and repayment of the initial investment made by DSI for thc
construction of wells and installation of pumps and clectric supply facilitics.

_ Average collection raté of the water charge in coopcmuvcs is dccmcd to be less than
70% according 1o survey results. The deficit in the budget in cooperatives due td a small
collection rate of water charge is appropnalcd from othcr incomes such as bank intcrests or side
jObS

(d)  Difficultics in Management of Cooperatives

There are more or less difficultics in managing cooperatives depending on their
conditions. However, the difficully in collecting water charge is comnmien to all the
cooperatives. Since 1986, the groundwater table has been lowering in most of the wells in the
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river basin. This advcrse condition compels farmets to re-construct the wells or to pay more
electric charge for pump operation, because a larger pumping head than before is required.

2.1.7 Agricultural Support Services and Farmers' Organizations
(I}  Agrcultural Research

The General Directorate of Agricultural Rescarch (GDAR) has overall responsibility for
all agricultural rescarch activitics of the 52 agncululral research institutes, 9 plant protection
rescarch institutes, 30 veterinary institutes and laboraloncs, and 6 foodstufl and food
processing and prescrvation rescarch institutes. 'In addition, GDRS has 11 soil and water

rescarch institutes.

Agricultural research covering the provinces in the Acgean Region is carried out by 5
research institutes, namely the Acgean Agricultural Research Institute, Olive Cultivation
Rescarch Institute, Agricullural Control and Protection Research Institute, Menemen Rural
Services Research Institute, and Animal Inoculation Control Center {(Annex E).

A close cooperation has been established between the tesearch instilutes and the
agricultural extension offices. The staff of the above agricultural research institutes attend
monthly liaison meetings held in the Provincial Office of MARA, izmir, to have discussions
with the agricultural extension staff in the Aegean Region. The rescarch findings reached at the
~ end of certain activifies carried out in the institutes aré distributed to farmers through an
agricuttural extension system.

(2) ' Agricultural Extension and Farmers' Training

Agncullura! extension and farmcrs tmmmg in lzmis provmcc are under lhc
* responsibility of the Provincial Officc of MARA. Since 1985, the "A gricultural Extension and
' Apphcd Research Project (AEA RP)“ (called TYUAPin Turkish), assisted by the World Bank,
' has been carried out to improve the agricullural extension service system. Thanks to this, the
‘ C\Icns:on service systcm m thc province has bccn reformed considerably.

The organization of the Perincia_l Off ice of MARA is shown in Fi guré 1.2.6, and the
~ division of "Farmers' training" is direclly responsible for the tasks. This division has 8
sections which are staffed by 40 agricultural engincers, 18 agricultural technicians; and other
staff. Other divisions which include the division of plant protection, veterinary and agricultural
supports, cooperate with this division (Fi gure 2.1.7).

" Incachdistrict there is a Distsict Branch Office Wthh has somc agricultural engincers,
and agnculluﬂl technicians, some of whom work as Viltage Group Technicians (VGTs). This
'system was established in 1993, aiming to strengthen the close relationship between extension
‘workers and farmers. The number of extension workers by district are as shown below.

-32.



Staff . Bei‘dag Kiraz © Odemis - Tire  Baymndir Torbalt Selguk  Total

Director 1 1 S B ! 1 1 1 7
. Staff in the :

Distriet Office* 9 6 20 17 5 31 i3 101

VGTs 0 2 9 10 7 5 3 36

Total 10 9 30 28 13 37 17 144

Remark*: Agricultural engineers, Agricultural technician, Veterinarian, Home
economic technician ete.
Source : Provincial and District Offices of MARA, lzmir,

In the prowncc there are four bases of technical supcrvisors' groups, cach of whlch
consists of four expels in charge of ficld crops, fruits, livestock, and plant protéction. Two
groups are located in Odemis and Torbalt districts respectively and cover the whole basin. The
group members technically supervise and consult with the éxtension workers in their rcspcc(w
districts.

VGTs contact farmers directly. They live in villages to maintain frequent contact with
some Leader Farmers who are selected by them from the village groups consisling of about 5
to 10 villages. The Leader Farmers are informed of and trained by VGTs on the government
policies, new agricultural technologies, several on-farm management techniques, etc. through
meetings and practices in demonstration farms by VGT. Finally the Leader Farmers transfer
the knowledge they obtained to other village farmers.

As mentioned above, the extension and training system itsell scems 1o be very
lunctional and practicable, butitis said that the arrangement or ability of staff is not necessarily
adequate for Tarmers, and that the farmers don't respond aclwely to cxtension and training and
have little interests in getting new technologies. '

3) Farmers' Organizations

Main farmers’ organizdtidns are the chamber of :agricullurc (Ziraat Odag) and
agnculluml cooperatives. In each district there is a district chamber of agriculture organized by L
farmers themselves. The purposes of the chamber are, 1o ass:sl ﬁrmcrs activities and to
promote larmers' welfare. The main activitics of 1he chamber are to register farmers in a legal
status and 1o issuc the certificate for payment of tax and duty. Farmers can receive subsidy
from the government based on this procedure. The chamber is operated and managed by the
delegates elected by member farmers and the bureau members.

In the basin, there are three types of coopcranvcs conccmmg ﬁrmcrs mmcly:
agricultural development cooperatives (which are further sub-divided into three ty pes: vxllage'
deveclopment cooperatives, irrigation cooperatives, and fishery cooperatives), agricultural credit
cooperalives, and agricultural sales cooperatives. The agricultural development cooperatives |
and the agricutural credit cooperatives are composed of only farmers, while the agricultural
sales cooperatives have a president appointed by the Government, The former two types of

_cooperatives are under the supervision of MARA, while the last type is supervised by the
* Ministry of Industry and Commerce.
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The village developiment cooperatives were established for better agricittural production
and sates of products in rural villages. The irrigation cooperatives were organized for effeclive
water management, and operation and maintenance of the irrigation facilities by beneficiaries of
irrigation schemes. The agricultural credit cooperatives were established for financing with
low interests and the supply of cheaper farm inpults to the member farmers. The agricultural
sales cooperatives were cstablished for evalualion and advanrtagecous marketing of
cconomically important agricultural products. These three types of cooperatives were
established in accordance wilth separate special laws,  According (o the generat agricultural
census in 1990, about 30% of the villages in [zmir province have some kind of cooperatives.
The number of these cooperatives in the basin is as shown below.

T)"pe of cooperstive Beydaf  Kiraz Odemis Tire' Bayindir Torball Selguk  Total

A-Coop. 2 6 19 17 20 24 3 91
V.Coop. 2 ] 10 t1 8 i3 0 48
[-Coop. 0 2 9 6 12 1t i 41
W.-Coop. 0 0 ) 0 ] Q 2 2

C-Coop. 2 3 12 1l 6 9 0 43

M.Coop. 0 0 3 3 2 4 3 15

Rematk @ 1) Agficu!tmal de;-'etopmen! coo.pesali\'és. a.) Village d'eve!.opmem

cooperatives, b) lrrigation cooperatives, ¢ Water products cooperatives, 2)
Agricultural credit cooperatives, 3) Agricultural sales cooperatives

The activities and number of member farmers of the existing agricultural development

- cooperatives vary from cooperative to cooperative. At present the maximum number of
- members is niore than 900 and the minimum is less than 20. In many villages, there are no
cooperatives. According (o the farniers” household survey, very few farmers join the viltage

" development cooperatives and most farmers sell theis farm products to the merchants who visit

“them, or directly to consumers at the local markets, though a considerable number of farmers
“self cotton, tobacco, elc. to the marketing cooperatives or the Tobacco, Tobacco Products S'ﬂl
and Altcohol Industry (T EKLL)

, Gcncrall) the aim of the agnculluml sales cooperatives is lo evaluate the products of
“their associates in the best way, to return the highest share of the retail prices (o the farmerss, to
regwlate the market prices of products, and to stabilize prices both for the producers and the
consumers. The agricullural marketing cooperatives have mainly concentrated on sales
scrvices, and also perform aclivities dealing with purchase from the producers, and evaluating
various agricultusal products such as cotton, olives, figs, raisins, fresh fruits and vegelables,
tobacco, milk and milk products, ete. The agricultural marketing cooperatives in the basin deal
with only colton, ofives and figs. Each cooperative handles only one kind of product for its
| producer farmers, and therefore a farmer can join several agricultural marketing coopératives
~ depending on his products. Recently these cooperalives are fikely to face a shortage of basic
~ and operaling capitals.

@ Agticulmral(:redit

A gncullural credit cooperatives were established for lhe purpose of pmvldmg loans o
their associates at low interests. ‘These cooperalives, whosc members are gcncrally small and
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average farmcrs obtain credit at lower interests which they are not able lo obtain elsewhere.
The agricultural credit cooperatives are the targest and most extensive farmers' institutions
praviding services to 16 area unions, 1 central union and to 65% of the rural arcas. These
cooperatives also provide fertilizers, agro-chemicals, fodder, equipment and machines. In
Izmir provinge, there are 97 agricultural credit cooperatives in total, of which 43 are located in
the basin. Generally the number of meniber farmers is 500 to 1500 per cooperative.

. The basic loan term for procuring fertilizers, agro-chemicals, seeds, animal feeds,
lransporlauon expenses, elc., is one year, but for agricultural machinery, livestock, ete., it can
be extended up to three years. The upper limit of a loan is TL 120 million. Althotigh the
annual intcrest varics depending on the case, the basic interest is 43% per annum. ' The funds
are financed by the Agricultural Bank (T.C. Ziraat Bankass).' The limit of loan per farmer is
not so high for big size farmers who get money directly from the Agricultural Bank whose foan
interest is generally 60% per annum. Besides, the agricultural sales cooperatives loan to their
‘members who don't join the agricultural credit cooperatives under similar terms that are
applied by the credit cooperatives.

(S)  Farm Inputs Dislribution

* The inpuls such as seeds, fertilizers, agro-chemicals, agncultural machinery and oihcr
farm inputs rcqmrcd by farmers are provided partly from public establishments and partly from
privale establishnients.

A part-of seeds and seedlings are supplied by public establishments for agricultural
* equipment, and the remaining by cither producers' own sceds or by private firms. The
Provincial Office of MARA supervises private sced contpanies, checks import sceds, procures
and distributes some seeds and scedlings to farmers, and informs seedling requirement by
farmicrs to private firms. The Provincial Nursery, Garden established in Selguk in 1987
supplies various types of heallhy and good quality fruit seedlings to the farmers in the
province. The Odemis Friit Culture Productlon Stahon Directorate produccs vine sccdllngs
~ and dxstnbulc-s thcm to the farmers. : :
Most farmers purchase fcruh/ers through thc agncullural eredit coopcmlwcs icsc '
cooperatives have fertilizer producing factorics which producc 51% of feitilizers consumed in
Turkey and sell fertilizers at a discount rate of 30% of the retail price. Altematively, if farmers
purchasc fertilizers from retailers, they can get a refund of 30% by the Governmenl upon
" presentation of the receipts concerned. Farmers also can purch'\sc agro-chemicals at a discount
rat¢ of 20% lhrough the agricultural credit cooperatives, or they can get a ref und of 20% inthe
same way as for fertilizers. : :

There are 55 producers of ‘égricul_tural tools and devices in the province, mainly in ihc
centrat cities like Odemig and Tise. They produce trailers, hoe machines, cotton seeding drills,
and other machinery for various purposes. Most of these products are marketed in the Acgean
Region.



2.1.8 Market and Prices
() Marketing

Agricultural products can be broadly classified into three categories according to the
purpose and markeling destination. The first category includes the products for local demand
within the area nearby the production places. The second category includes the products to be
supplicd to the regional market outside the local arca and the domestic market in Turkey, for
both processing and fresh consumption. The products included in the third category are for
export to Euiope and the Gulf area.

“The local demand depends on the consumplion of foodstuffs by inhabitants and the
requirement for fivestock feed. Those include cereal crops (wheat, barley, cat, maize), pulses
and legumes {except fresh green), fodder crops (alfal_fa and vetches), and livestock products.
Wheat and pulses are mainly for consuniption by farm houscholds. Other cereals and fodder
ate fed to the farmers' andfor neighbor breeders' fivestock. Although such crops « as potatoes,
vegetables and fruits and milk are consumed by the local habitants, their amounts are sniall
compared (o the marketable surplus.

The industrial crops are cotton and tobacco. Most fresh vegetables are marketed to both
regional and domeslic markets in Izmir and Jarge citics outside the provirice. Large amounts of
potaloes and watermelons arc scnt to Ankara and Istanbul. The export crops are fresh and
© processed vegelables and fruits, olive oil, and dried figs.

_ The marketing channels of agricultural products are broadly categorized into two; the
channel handled by the private scctor and the channel handled by the governmental sector. The
latter category is further divided into two; the channel handled by State Economic Entc;pnscs
'(SEEs) and the channel handled by the Agricultural Sales Cooperative Unions {ASCUsj),

namely TARI$ ‘Besides, the fzmir Commodity Exchange, which is onc of the 84 .

organizations existing in' Turkey, plays an important role for the transaction of several
commoditics such as couon ‘dried fruits and vegetable oil. This organization deals with about
11% of the total transactions dcalt with by the said 84 organizations, and handics more than
90% of cotton in the Acgean region.

~ Fresh vegetables and fruits arc sold mainly to merchants and the market operated by
izmir municipatity., Farmers also scll their products at weckly markelts in municipalities.
- Watermelons are sold at scasonal markels in Odemig and Gokg,cn that open daily in the harvest
~ season f[rom June to September. Merchants buy walcrmclons cither at these markets or at farm
' by negotiating dlroclly with the farmers. Watermelons purchased here are mainly sold to izmir
~ and other citics such as Ankara and Istanbul and exported to European and Gulf countries. The
" Jzmir Commodlly Exchange deals with various kinds of processed products such as dried figs,
: dncd raisins, vegetable oil and cereals. These products transacted here are distributed to other
* domeéstic markets and also exported to European and Gulf countries.

Farmers sedl seed cotton to private ginnerics or TARIS ginneties. Lint cotton is

distributed to the domestic market through the {zmir Commodily Exchange and cxported to
Furopean countries mainly in the form of textile products.
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The road connection is one of the main means to transport farm products to the
markets. The major market flow of products from the river basin is generally towards Izmir
and Ankara. However, after 1991 when the trunk road was opencd, the majority of fresh
vegelables produced in Kiraz are transported to Aydin, Denizli and Antalya,

(2)  Post-harvest, Agro-processing and Storage Facilitics

‘There exist many small-scate agro-processing facilities for cotton ginning and olive oil
extraction. These factorics are operated by privates and cooperatives (TARIS) and functioned
as marketing agencies. Scveral factories are operated for the preservation of vegetables
'~ (cucumbers pickles, tomato paste, grcen peppers) on a large scale. However, large-scaled
factorics arc mainly located in [zmir for the convenience of collecting materials from the whole
province or regions due to their marketing positions. These are oif refineries and wineries.
Dairy factories are located in Kiraz and Tire. For local consumption, there are many
processing facilities such as wheat flour mills, and "mandra” for dairy products.

(3)  Prices of Crops and Farm Inputs

© Farmers are generally price takers in the transaction, because the farmers cannot
participate in marketing and also do not have sufficient marketing informalion. As aresult,
they have to sell their producis at selatively low prices. Farmers tend to select the crops
according to the price of the previous year. This results in an excess supply of one particular
product in the following year and accordingly causes the price of the producl to fall.

The goxemmcnt supporl pnccs are applled through SEEs and ASCs 10 the purch“isc of
cereals, cotton; dricd figs, raisins, olive oifs, and tobacco in the river basin.” Those crops are’
purchased by SEEs and ASCU’S from farmers al hlghcr prices lhan the market prices. -

’l he prices of farm producls and inputs. ﬂuclualc dcpcndmg on the sc‘\sonal flucluations
of producuon markel demand, and the rate of mﬂatmn The pnces in lhc I7m|r Commodlty
Exchange reflect the floor prices or [ ﬁrlngale pnccs Thcsc pnccs and lhc scasonal prlcc
fluctuations are shown in Annex-F. :

2.1.9 Farm Economy
1 'Crop'Budgct

The typical crop budget per heclare is csumated for thc main crops on lhc b’lS|S of lhc
data related to the river basin and surrounding areas.
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Crops Yield Crass Yalue Cost Nel Valug

- (kgiha) (163 Tishay (103 T1L/ha) (163 TLsha)
Wheat lrngated - 4,500 18,500 7,300 11,200
Barley, rainfed . 2800 11,000 5,740 . 5,260
Barley, irrgated . .B000 28,000 1,500 10,500
Totnato, inigated 40,000 100,000 35,600 64,400
Cucumber, irrgated 20,000 80,000 50,000 390,000
Watermelon, irrigated 35,000 70,000 27,000 43,000
Potato, irrigated 28,000 84,000 45,400 38,600
Colten, irrigated 2,700 48,600 18,300 30,300
Anise beans, rainfed 500 17,000 - 9,900 7.100
Beans green, irrigated 8,000 L 64,000 25,100 34,900 .

Note: The gross value includes the value of main products and by products, Co;ts do not include
" 1and rent and transporiatiofi to market

Cercal grains and tegumes such as wheat, bartey and anise beans are not so profitable,
“even urnider irri gated conditions, compared with vegetables, polatoes and colton, all of which
are generally irrigaied.

(2 Farm Houschold Budgel

The farm houschold budget of | typical farmers is estimated from the results of the
houschold survey as shown in the following table.

District B Kiraz  Beydag Gde:h‘ni; Tire Bayindir'  Torbah  Selcuk

Tarm Size (ha) 2.8 32 3.2 116 9.3 6.9 6.2
Household Size (person) - 56 6.9 5.2 53 © 5.0 5.7 5.4
Gross Income (TL mitlion)  208.0 233.9 253.2 936.0  462.1 663.3 ao1.9
Fann Income 1957  191.4  241.2 9324 4551  650.1 2959
Crops 168.9 1741 2277 - 917.9 4389  646.1  290.1
Livestock 26.8 17.3 13.5 14.5 16.1 4.0 58

~ Off-farin Income 123 425 120 37 7.0 - 132 6.0
Lxpenditure (Y1 million) = 178.2  231.1  221.4 5654 3417 . 446.9  272.0
© ProductionCost  © 67.6 696 911 367.2 1756 ° 2584 118.4
Living Espenses ~  110.6  161.5 1303 1982 1661 1885 1536
Food 1530 769 632 931 735 780 60.0

' Bducation ¢ 48 342 143 221 ' 126 188 188
Others © 527 - S04 . 528 830 800 917 748
NetReseve (L million) =298 28 . 3L8 3706 1204 2164 299

The results show the following leatures:

(i) Gross income is mainly generated by crop production in the river basin. The
~livestock product is mainly for home consumption to susl'nn houschold
members, and negligibly small amounts are sold.

(i) In the Beydag district, where the farm size is small and farm incone is low,
~about 18% of income is from off~farm activities to supplement the farm inconte.

(iif) The net reserve is proporlionate to the farm size. Smaller farm houscholds in
Beydag and Odemis districts have no or little funds to improve their farming and
living conditions.
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