respectively.  And ration of irrigat.ed farmland and orchard in whole farmland ate 20 % and
43 %, .Here,. farmiand on right bank of Boshar River occupies around 90 % and there are
two major irrigation schemes in this area. Complain of irrigation water is not found in the
right bank area, but all villages on the left bank request to develop water source for irrigation
and improve irmgation facilities. Then, MOA is now irﬁproving irfigation scheme with
pipeline ar_ld pump station, which locates. near Cheshmeh Chenar and its water source i
Boshar River, And, it is informed this irrigation scheme will cover the left bank area.

d) Zeras
- Farmiand in ﬂns area is reported to be 2,465 ha and all of them are dry farmland or fallow
land. And it is difficult to find 1mgat10n facilities in Zeras and water source for irrigation.
© Of course, it is possible to utilize water in reservoir of Karoon No.3 Dam after its completion.
However, it is not feasible to pump water up for irrigation in the consideration of high pump
head more than 300 m. '

85 Agriculture, Livestock and Inland Fishery
8.5.1 Agricuiture

1) Present Agricﬁltural Conditions Cropped Area and Crop Production
a) Cropped Area and Crop Production
Generally, the major crops cuftivated in the Study Area are wheat and barley, while the other

minor crops in terms of planted area are legume, alfalfa vegetables and ﬁmt trees.

~ According to the harvested area, wheat and barley account for the largest area among major
" crops except orchard in the Study Arca with the total cultivated area of 3,528 ha or 41.3% of
total farmland followed by alfalfa, sugar beat, potatoes legume and vegetables. The

cultwatmn area of major crops in the Study Area are shown Table 8-5-1-1.



Table 8-5-1-1 Cultivation Area of Major C:ops Unit: ha

Sub-basin | Barley Alfalfa | Sugar beal .I_egume Vegetable | Potatoes Onthers Tolab | Orchard Grand
Wheat ) : Total

K4.1-92 540 27 82 15 0 47 10 965 50 1,013
Vastegan . ) - . .

K5-19a 1,275 132 0 2 7 0 1 1,417 94 1,511
Bazofl : :
K7-0-19-1 120 221 0 2 ¢ 4] 0 343 3,548 3,891
Sarbaz ’ :
K748 215 1067 0 -0 ¢ 1] 41 363 268 631
Tang
Sorkh . . ‘
K8-28 - 1,378 0 0 0 0 0 108 1,485 3 1,488
Zeras e ’ :
Total 3,528 731 82 19 7 47 160 4,573 3,962 8,535

* Source: Village Survey of the Study Team

Cultivation area under major crop has changed significantly in the pasf decades. According to
the data in Statistic Section, Ministry of Ii.had-Agriculture, the acreage under wheat
(nomirrigation) has decreased significantly in the every Study Area. Generally, the cultivation
area of wheat and barley has been fluctuating from year to year due to the weather conditions.
Farming practice of major crops is as follows. | | '

1) Wheat _ _
Whﬁeif is cultivated in dry land in alternate years under a "wheat - fallow - wheat" or " beans
- wheat - bariey " cropping system. As farming practices, farmiand is plowed with manual
power or a tractor after harvest'ing, and the seeding period of wheat is from the end of
Octo_bér to November. Seeding machines are used for sowing.  Stable mantire {made by
mixing livestock dung, human feces and earth) is mixed with chemical fertilizer and plowed
in before seeding. Seed is uéﬁally collected in farmer himself farmiand. The varieties are
traditional ones such as Omid, Alwend in Vastegan and Shia Khosh in Zeras. Harveéﬁng is
carried out from May to August. Harvesting period is'slightly di.ﬁ‘ererit from area to areas. In
some areas, harvestiﬁg is mechanized and harvester combines are used. However, in geheral

>

harvesting depends mainly on human powef_, Weeding .is_also done by human power.

The yield per hectare is different among the Areas with 1,972.1 kg in Zeras to 2,715.6 kg in
Vastegan on 5-year average from the year of 1995 to 1999 for irrigation area and 499.0 kg in
~Zeras to 1,073.9 kg in Sarbaz for dry area. Average vield for irrigation area is approximately

three times than that for dry area.



Table 8-5-1-2 ‘Wheat Production and Yield in the Studj( Area, (1995-1999 Average)

e Wheat
Harvested Area Production N Yield
Tovmship _ (ha) {ton) i (kgrha)
Irtgation Dry Total Irrigation Dry Total | Irrigationj  Dry Ave.
Vastegan :
(Borujen) 4,991.6 3,993.0 8,984.6 13,723.9 3,320.6 17,044.6 2.715.6 809.4 1,897.1
Bazofi : '
(Farsan) 5,505.6 35626 9.0682| 1265386 3,167.2 | 158208 | 2.379.i 905.4 |  1,744.7
Sarbaz )

Boyhamd) | 410166 | 131178 | 250344} 283971 147698 | 431689| 2507.7| 1.0739| 17243

Tang Sorkh _ .

{Semilon) 3,6146 4,743.6 85882 | 10,811.1 34569 |  142680| 2,798.4 6904 | 16672
Zeras . C ) : ) :
(Izeh) 1,116 | 33571.2| 246828 20582 | 16,2555| 183147 19724 499.0 528.1
Total : ’ . ] .

27,2400 | 589882 863282| 676450 409701 | 1086150| 24742 6945 | 12582

- Source: Statistic Section, Ministry of Jihad-Agricultare

ii) Barley

Barley is also cultivated on dry land and planted in alternate years, similarly to wheat. In

5

ome places, there is a system of "barley - fallow - wheat - barley". The farming practices

are almost same as that of wheat. The seeds arc Jocal varieties, which are collected in their

farms. The period of harvesting is between May and July. Harvesting' period is slightly

different among the areas. As of fertilizer, stable manure is mainly used. Only plowing is

mechanized; weeding and harvesting are done by human power.

The yield per hectare is varied from 1,645.7 kg in Sarbaz to 3082.0 kg in Vastegan in
irrigation area except 452.8 kg in Zeras showing quite low for irmigation area, and 639.8 kg
in Zeras to 1,276.0 kg in Bazoft in dry area on 5-year average. Although the culiivation
area extends to '_thé whole Study areas, cultivatioh is mainly carried out in places of
relativelj? high altitude.
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Tabhle 8-5-1-3 Bariey Production and Yield in the Study Arca, (1995«1999,_Avei"age)

Item : Barley
Harvested Area Production Yield
Township s {ha) e (fon) — (kg/ha)
Irrigation Dry Total | Trrigation Dry Total | Iiigation| Dry Ave,
Vaslegan . .
(Borujen) 1,088.8 1,005.2 2,0040] 326241 © 707.3 30604 | 30820 6870 18956
Bazoft _ ) o i .
(Farsan) 8208 15330  23628] 2199.1 1,338.1 35372 30373 1.276.0] 14974
Sarbaz ) : : .
Boysshmad)| 19938 | 118964 | 138002| 32804 121369| 153870| 18457 99%6.3| 11078
Tang Sorkh ' : _
(Semilon) 732.6 757.6 14902 | 20985 734.2 28327| 273041 843 | 19009
Zeras . ‘
(Izeh) 2866 | 239808 242764 3525| 168006| 17.0431| 12209 6508 | 7021
Total '
49316 | 391820 | 441136| 11,1623 31,607.2| 427695| 22634 969.5

 Source: Statistic Section, Ministry of Jihad-Agriculre

iii) Alfalfa | | |
Alfalfa, which is used as feed for liv'est(l)ck, is cultivated in irrigated areas and planted

806.7

continuously or in alternate years. Harvesting is carried out three or four times a year.

Plowing, fertilization and seeding are done after the last harvesting of the year. The yield per _

hectare is from 5,864.5 kg in Sarbaz to 9,456.4 kg in Vastegan in irrigation area. Almost all

alfalfa is cultivated in irrigation area.

Table 8-5-1-4  Alfalfa Production and Yield in the Study Area, 1995-1999 '

Tem Alfalfa
Harvested Area Production - Yield
Township - - (ha) — - (mn) — (kgiha)
Tmrigation Dry Total Trmigation Dy Total Trmigation Dry Ave,
Vaslegar ) . ) . .
(Bofujen) 4,5242 00| 452421 42606.1 00| 426061 94564 T 0.0 94564
Bazoft : . '
(Farsan) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sarbaz ) ' ’
(Boyrahmad) 791.2 14.0 794.0 46400 14.0 46428 | 58645| 10000 58474
Tang Sorkh : _ : ’
(Semilon) | 2,175.0 1670 | 22084 183332 106.5 | 184396| 84200 637.6 | 8349.8
Zeras _ ' . .
(Izeh) 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
Total :
7.490.4 1810 | 752661 65,5793 120.5 | 656886 87551 6657 | 8727.5

Scurce: Statistic Sectionm Ministry of Jihad-Agriculture




iv) Legume

Lepume, inc_lﬁding kidney beans, lentils and green peas, are cultivated mainly in irrigated

areas. The period of cultivation is approximately four months in summer, and that of

harvesting is September and October, As fertilizer, stable manure is plowed in, and chemical

fertilizer is applied in the period of growth.

The yield per hectare is from 1,095.0 kg in Tang Sorkh to 1,836.6 kg in Vastegan on 5-year
average from 1995 to 1999,

Table 8-5-1-5 Legume Production and Yield in the Study Area, 1995-1999

{tem - "
Harvested Area Production Yield
Foumstip _ {ha) . (ton) - (kg/ha)
Trmigation Dry Total | Irrigation Dry Tofal | Irrigation Dry Axe.
Vastegan
(Borujen) 659.4 2.8 g62.2| 1.2240 07| 12246| 18368 4761 1,8493
Bazoft
(Farsan) 144 8 0.0 144.8 227.4 0.0 2274 1,473.4 00} 1570.1
" Sarbaz .
(Boyrahmad) 431.4 0.0 4314 630.2 0.0 6302 1,357.7 0.0] 1,460.9
Tang Serkh . '
(Semilon) 1306 | 0.0 130.6 163.1 0.0 1631 1,095.0 0.0| 12488
Tzeh )
(Zeras) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total
1,366.2 28| 13800 22448 07| 22453 1,8430 2380 | 1,640

Source: Statistic Section, Ministry of Jihad-Agriculture

.v) Apples

In Semirom District containing the sub-basin K4 in Esfahan Province, the cultivation of

apples is the most flourishing of all sub-basins and special production localitics are formed.

In case of new planting or renewal, planting pits are made early in November before

snowfall or in March and April, and seedlings are planted early in December or from Iate

March to middle Apnl. Land is plowed late in March. Chemical fertilizer is applied at the

time of planting and several times a year. The period of irrigation is between middle June

and early October. Prevention of breeding and extermination with agricultural chemicals is

carried out four times, i.e. late in March, late in May, late in June and early in August, The

period of harvesting is fr_om'mid-Se'ptcmber and mid-October. According to the site survey,

the yield per hectare is various from 15 ton to 80 ton, said 40 ton on average.




b) Land Holding

Accdrding to the villlagc survey, average land size owned by the villagers is 3.4 ha per family
with vanatlon from 1.7 ha in Charman Goli-Bazoft to 5.7 ha in Zeras. On the other hand,
average land size owned by the nomads is 1.0 ha per family varymg from 0.4 ha in Vastegan
to 1.1 in Sarbaz. In some villages, it was found there are some families who have no land.
Therefore, actual land holding size per family would be a little larger than the average value.

Table 8-5-1-6 Land Holding by Villagers

Area Trrigated Dry Trrigated Rainfed Faliow Total Per

Farmland Farmland Orchard Orchard land Family
Vastegan 924.0 60.0 C 250 00 460.0 1,469.0 2.9
Charman Goli-Bazoft 6720 410.0 76.5 0.0 50.0 | . 1,2085 L7
Sarbaz 541.0 37.0 2,472.0 300.0 12.0 3,362.0 4.0
Tang Sorkh 116.0 201.0 - 2425 7.0 0.0 566.5 3.6
Zetas 00 1475.0 23 00 988.0 2.465.3 57
Total 2,253.0 2,183.0 2,8183 307.0 1,510.0 9,071.3 3.4
Source; Village Survey by the Study Team

Table 8.5-1-7 Land Holding by Nomads -

Area Irrigated Dry irmigated Rainfed Fallow Total - Per

Farmland | Farmland { Orchard = | Orchard land . Family
Vastegan 8.0 .30 25.0 0.0 0.0 36.0 0.4
Charman Goli-Bazoft 2150 1450 19.0 0.0 0o | 379.0 1.0
Sarbaz 112.0 3.0 325.5 500.0 5.0 945.5 1.1
Tang Sorkh 29.5 45.5 15.5 3.0 0.0 93.5 08
Zeras 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 364.5 196.5 385.0 503.0 50 1,454.0 1.0

Source; Village Survey by the Study Team

According to the Township based behavioral study and supplementary information, Rural
Research Center, land ownerships are to almost all private owners. Farmland rented is a very

few. These are indebted to the government land ownership pOllClcS and their implementation

- for long years. As prazing of sheep and goats owned by nomads and even the villages has

heavily been affecting the environment for recent years, these policics for agriculture should

be apgressively promoted.

¢) Farming Practice and Farming

Generally, farming activities in the Study Area mainly take place in the rainy season and
farming practice is the same as almost all areas. T]ie majority type of agriculture is under
mono-cropping system and farming practicé is'still traditional. However, it was found that the
farming technologics on séed_ing, apphication of manure and chemicals to wheat and barley
have been transferred to farmers by extension offrcer_s. However, fechriologies on horticulture

such as arrangement of branches, pruning, varety of seedling, etc. have not yet transferred to



farmers,

Regarding, farming types in the Study Area are aé follows: major activities are of wheat,
alfalfa, sugar beat and potatoes cropping and cattle raising in Vastepan;, wheat and alfalfa
c:loppmg and cattle raxsmg in Chaman Goli-Bazoft; apple plantation, alfalfa cropping and
cattle grazing in Sarbaz; wheat and alfalfa cropping, orchard and cattle grazing in Tang Sorkh;
and wheat cropping and cattle grazing in Zeras. '

Table 8—541—8 .Farming Types of Study Area

Study Area - Farming Types
K4-1-9 Vastegan Wheat, a]fa]fa sugar beat, potatoes cropping, Cattle raising
K5-19a Chaman Goli-Bazoft . Wheat, alfalfa cropping; Cattle raising
K7-0-19-1 Sarbaz Apple plantation + alfalfa cropping; Cattle raising
K7-48 Tang Sorkh - . Wheat, aifalfa cropping + Orchard;  Cattle raising
K38-28 Zeras o Wheat cropping; Cattle raising :

d) Croppmg Calendar of Major Crops.
The cropping calendar of annual crops is slightly different by locality according to the weather
condz_tzons, availability of water for agriculture and the readiness of farmers. - In ram fed
areas, when there is a drought or dry spell at the period of sowing or cultivétion, the farmers
have to wait for the rainfail, eventually the actual cropping calendar would be delayed. The

calendars of major crops are illustrated as below:

Menth Jan 4 Feb. ' Mar 4 Apr H May H Jun T A Aug_ H Seg. \ Oct i MNov. Dec.
Crops Day Baharnanl Esfand ! Ferverd © Crdebhes' Kianded ©  Tip ¢ Mocded ! Shariver | Mehr | Aden ' Azar _itwy
v v i
H ) H | ,
™ H [ H 1 " i ! #—‘—\‘w____
Viheat/Barley iLEhyER : ot ! ! : : : OM ©.
15econd year ; ; cim i : : v ; :
[ T T T [} O T 2_ 1 H
e 1] L] 1] 1 1] 1 1 1 1 : L) 1]
H H 1 ' ' 1 i v
R b et B el Bl
' : T ¥ f v 0 ; H v H
:Second- vear H ' .ﬁ’*-\: H iay . ' . 'V\h:
H H H 2 H H ; H H ) 1 H
: ' ' i ' —— ; + : ' ' H
. SFirs year : : : P g : - S :
sgumc —
Secand year H ' ‘ H H - : . H ! H
: H H H ! H H . i :
H . H H : : i : : |
L egend: . fand Preparauon O Sowing Q Fertilizer [] Source: Site Survey by the Study Tea
Plowing Weeding < Harvesting. v

~ Figure 8-5-1-1 'Typical Cropping Calendar

_While. Provincial Agricultural Office, Charharmahal-va-Bakhtiyari recommends proper
cropping schedule for cereals, root crops, beans, vegetables and forage crops. According to
this cropping schedule, chick bean and beans such as soybean, long bean and cowpea could be
planted after wheat harvested in the same field. However, lentil and pea could not be planted




because their growing periods are same as that of wheat.

Table 8-5-1-9  Standard Cropping Schedule Recommended by Provincial Jihad-Agricuiture

Ttem | Planting Harvesting Days _up  to

Crop Beginniog Finishing Beginning Finishing haryesting **
Cereals . .

Wheat 6 Sep. 21 Dec. 22 Jun. 21 Aug, 263

Barley 6 Sep. 21 Dec. 5 Jun. 6 Jul 232
Root Crops _

Potato 10 Jun, 1 Jul 6 Sep. 17 Oct. 96

Sugar beat 25 Apr., 5 Jun 2 Sep. 22 Oct. 132
Beans : .

Pea 23 Sep 21 Nov. 10 Jun. 11 Jul. 2435

Lentil 23 Sep. 21 Nov. 10w, - 1 Jul, 243.5

Chick bean 10 Jun. 1 Jul. 6 Sep. 7 Oct. 91

Bean * 10 Jun. 1 Jul. 11 Sep. 12 Oct. 96
Vegetables :

Tomato 31 May 6 Jul. 22 Tul. 22 Oct. 79 "

Spinach 10 Jun. 1 Jul. 6 Sep. 17 Oct. 96

Cucumber | 22 May 6 Jul. 6 Aug. 7 Oet. 82.5
Forage crops*** '

Alfalfa 6 Sep. 7-Oct. 10 Jun. 17 Oct. 322

Clover . 6 Sep. 2 Oct. 15 May 20 Jun, 2535

Note: Bean* = soybean, long bean, cowpea ~
Days up to harvesting = average days from beginning of planting and harvesting to finishing of those

Forage crops days = planting up to harvesting, however, 3-4 times harvesting per year is possible for several years,

Source:  Budget and Planning Section Agricultural Office, Chaharmahal-va-Bakhtiyran Province

According to the Provincial Agricultural Office, they promote and extend the agriculturai

technologies to the farmers; land reform and establishing cooperative, changing to irrigated

land by pumping with subsidy, transferring technical knowledge and training, changing to

garden on slope areas, promotion of productivé cdoperation among farmers, etc. by mean of
extension with farmer training, staff trﬁim'ng as well as providing credits with help of
Agricultural Bank, National Bank, Export Bank and Mellét Bank for horticuiturc,
infrastructure, imgation facilities, etc. Hov&ever, in the Study Area, it seemns that extension

services are not enough on the frequency for fraining or visit to the farmers as well as

technologies to be transferred.

8.5.2 Livestock

Typical production of livestock in villages is carried out by traditional methods. Raising hivestock is
not of cooperatives operation but of individual activity. Raising livestock in the Areas has secondary

importance and play a supplementary role in agricultural production, Animal husbandry in villages is




realized by pasturage with frce grass and farmland grass and residue after harvesting. Production of
milk in rural areas has been increasing year by year. Some villagers process milk to butter, oil, kashk,
ete. and sell these products in the nearby market, although this is still rare.  Pouliry is also popular in
villages for the production. of eggs and meat. Families use livestock dung as fuel for cooking and
stable manure. - '

On the other hand, nomads live on livestock farmers and scatter in the Study Area traveling from one
rangcland to another. Major nomadic tribes in the Study Area arc the Haft Lang Bakhtiyari,
Gashghay and Boyerahmad—olia tribes. The period of nomadism of these tribes including nomadic
migration is four to six months, staying in the.Study Area in summer season from late April to
mid-October. Shortage of feed for nomadic livestock frequently occurs for these years because of
overgrazing and sometimes draught, therefore, nomads are obliged to purchase feed such as alfalfa and
wheat straw from farmers, even for feed in winter on their way to home. Recently, nomads have
obtained permits of settling from the Office of Forest and Rangeland, ‘the Provincial Jihad

Organizations.

Conditions of Jivestock are summarized in Table 8-5-2-1, In this table, animal unit has calculated
based on assumption that cow, horse and donkey are equal to 5 heads of sheep respectively and sheep
and goat have same value.



Table 8-5-2-1 Livestock in Selected Master Plan Areas

Source : Village Survey by the Study Team
Note : *1 Otkers excludes poultry, *2 animal unit is estlmated as follows

*2 animal unit is estimated as follows; cow, horse and donkey are assumed to be cqual to5 sheep.

*3 estimated that nomads stay for four months in the Area.

ltem Vastegan Gﬁ?ﬁfﬁ;ﬂ Sarbaz Tang Sorkh Zeras
. (X4-1-9) (K5-194) (K7-0-19-1) (K7-48) (K8-28)
Village [Household ~ 4400 - 634 ' 753 141 418
: Rangeland (ha) 2,530 . 5,550 3,590 1,185 9,200
Livestock Sheep 5,350 - 3230 3,285 1,180 7,110
Goats 650, 2,765 960) 1LOIOr 17,3601
Cows 750 -~ 1,380 1,219 94 638
Horse : g 393 S0 1 232
Donkey 250 239 657, 47 30|
Poultry 1,500 6,750 5,240 2,640 7,385
Total 8,548 14,757 11,361 4,972 33,755
Sheep+Goats 6,000 3,995 4,245 2,190 24,670
Others*1 1,048, - 2,012 1,876 142 1,700,
IAnimal Unit*2 as Total 11,240 16,055 13,625 2,900, 33,1704
per Household 26 25 - 18 21 79
: per Atea 4 3 4 2 A
Nomad Houschold ' 59 - 392 . 860 123 0
" [Rangeland(ha) 670 6,0501 3,600 2,350 0
Livestock Sheep 6,000 7,200 19,300 10,950) 0
Goals . 1250 4,850 18,750 3,400 0
Cows o - 425 132 o 0
Horse ) 60 762 ) 80 57 0
Donkey 260, 702 : 755 212
Poultry 250 ~ 1,560 3,300 2,510 0
. Total 7,820 © 15,499 42317 22,129 0
SheeptGoals : 7,250 12,050, 38,050 19,350 0
. ~ Others*1 . 320 1,889 - 9671 269 0
Animal Unit*2 as Total 8,850] 21 495 42 885 20,695 O
Total*3 2,950 7,165 14,295 6,898 0
per Household 50 18 17 56 0
per Area ) 4 0 -4 3 0
lArca Total [Houschold 499 : 1,026 - 1,613 264 418
Rangeland(ha) - 3,200 11,600 7,190 3,535 9,200}
Livestock Sheep 11,350 10,430, 22,585 12,130 7,110
- Goals 1,900 7,615 19,710, 9,410 17,5601
Cows 750 1,805 1,351 94 638
Horse 68 1,155 80 58 232
Donkey 530 941 1,412 259 - 830
Poultry 1,750 8,3101 8,540 5,150 7,385
Total 16,368 30,256 53,678 27,101 - 33,755
SheeptGoats 13,250 18,045 . 42299 21,540 24,670
Others*1 1,368 3,501 2,843 411 1,700
Animal Unit*2 | as Total 20,090 37,5504 56,510 23,595 33,170
Total*3 14,190 23,220 27,920 9,798 33,170
per Household 28 23 17 37 79
per Area : 4 2l . 4 3

4



As for average animal unit per hectare, value of village livestock varies from 2 to 4 and that in
Ch.ar'nan Goli-Bazoft is the lowest of all Study Areas. On the other hand, value of nomad livestock
varies from 1 to 4 except in Zeras. While it is noticeable livestock of nomads is not found in Zeras,
Comparing to village and nomad, it is said nomad is higher than village except in Chaman
Goli-Bazoft. '

1t is obvious that animal unit of area total is high of 4AU in Vastegan, Sarbaz and Zeras. That in
Tank Sorkh is 3AU on the same level, Chaman Goli-Bazoft is lowest of 2AU.  Generally speaking,
~ those values of nomad in the areas are badly influenced to the village except Charman Goli-Bazoft.

One the other hand, rangeland area hj present land use is different from that of village survey like
following table: It is said in all Study Areas that livestock cannot live only in the rangeland, it needs
another feed such as alfalfa and wheat sh'aw to live in good conditions. At present, it seems that the
feed is not enough and it is heard that sheep would be sold grovm up around one year old comparing to
being sold up to half year old in good growing conditions.

Table 8-5-2-2 Animal Unit Based on the Present Land Use

Vategan Chaman Sarbaz Tang Sorkh Zeras
. ] Goli-Bazoft :

Household 499 1,026 1,613 264 418
| Rangeland*1 3,200 11,600 7,190 3,535 9,200
Rangeland*2 1,142 1,875 5,392 3,118 3,361

Animal Unit*3 | Total - 15,665 26,803 35,068 13,248 33,170
: per Household | 31 - 26 22 50 79
Per Area*4 13.7 14.3 6.5 4.2 9.9
Note: *1 = village survey data *3= Apimal vnit based on the present land use by the Study Team

*#2= Present land use by the Study Teamn *4=per area by Rangeland*2

According to the Livestock Office, Provincial Jihad, Charharlmahal-va-Bakhtiyari, shortage of feed is
the main problem in whole areas, which is caused by shortage of water and lack of grazing land.
Ther.eforc, Provincial Five Year Plan includes diversification to industrial cow for meat and milk,
improverrient of insemination, decreasing jocal cow and increasing semi-local cow, changing from
sheep and goats to cow, ete. Artificial insemination was staﬁcd 30 years ago, but strongly promoted
from 15 years ago. Training of Al is conducted every year and ID card is issued. Now, there are 45 1D
holders in the Province.

As for Apiculture, beckeeping is carried out in Sarbaz and in some villagers, However, families
participated are very few. Some nomads are also conducﬁng by government’s help. Two types of
be_:éhives are seen in areas; a local one and a modem one. Recently, modem bechive Bccomes popular
by mean of promotion and extension by the gov'ernment officers” help. According to the Rural
_ Indusfry Qfﬁcc, Provincial Jibad, Charhar}nahal-va-Bakhtiuari, 46,413 beehives are supplied in the
Province and honey production is 368,981kg in the year 2000, Production is increasing about 30%.



The Office provides a training course from education & extension departiment and supplies good bee
queens from other provinces. In the Study Area, the production of honey from one beehive in a year
would weigh 6 to 7 kg. It is quite low comparing to other countries because of Limited nectar sources
such as flowers, bush and trees in the Arcas. However, it is heard that yield of onc bechives was 30kg
in good conditions in Sarbaz. Beekeeping in villages is conducted by individual manner where alfaifa
and white Dutch clover, which are farm products as well as a lot of apple trees are growing,. Some -
nomads are also conducting the beekeepmg In winter, as the snow covers in the Areas and
temperature becomes cold, it is necessary sugar and/or honey are given as artificial feed to bees in

order to being able to spend over winter.
8.5.3 Inland Fishery

Inland fishery is found at the blace where can obtain fresh good quality water from springs and rivers
in the Study Area. The species of fishes cultivated in cold water are rainbow trout and red trout.
The fry production is carried out by the Freshwater Fish Multiplication Center and fry are distributed
to fish farms on cost basis. There is one private feed company in Shahr-e-kord around the Study Area,
The ownershlp of fish culture firms takes two forms: one is by village cooperative and other by
entrepreneurs living in cities. In the Study Area, it is p.ossible to find some fish culture. Among them,
only in Chanman Goli-Bazoft, ownership of fish culture firms belongs to villagefs, those in other areas
belongs to aggressiﬁe entrépreneurs. One of the fWo fish firms in Chaman Goli-Bazoft is now under
construction with the help'of Fishery Office. Application form has already been submitted to the
Office and now waiting for loan, | .

Number of fish firm and production in the Study Area are as follows.

Table 8-5-3-1 Number of Registered Fish Farms and Their Production

Sub-basin No. Sub-basin Name Number | Annual Preduction ’ Note
(tonfyear) ~ (village)

K4-1-9 Vasiegan 1 : 5{Nasir Abad

K5-19a Chaman Goli-Bazoft 2 200|Ghale Tabarak, Tabarak Olya

K7-0-19-1 Sarbaz -1 100 Noorabad

K748 Tang Sorkh 1 30|Sar Tang Sorkh

K§-28 Zeras 0 0

Total 5 5 335

Source: Village Survey by the Study team

According to the Fishery Office (Silat Company), the Provincial Jihad Organizations,
Charharmal-va-Bakhtiyari, the Office gives permission for inland fishery for promotion of fish culture.
The Office provides the mspection of water quality, evaluation of capac:ty help to bank loan, training
to applicant, etc before construction of fish culture firm. After constructlon, the Office conducts
regular inspection of cvery three months by vetennary and ﬁshexy officers. At present, approximately

100 applicants are submitted application forms and 49 firms ID cards issued with bank loan in the



Province. In future, ID card isstance might be finished in 2-3 years because of shortage of expected
places for obtaining suitable fresh water, the Office said. In the Study Arca, it seems that there are no
more expected places for fresh good quality water for fish culture.

8.6 Marketing System, Agro-processing and Rural Industry
8.6.1 Agricultural Product Marketing System

Products in the Study Arca, are wheat, barley, rice (only in Zeras arca), legumes, tomatoes, potatoes,
alfalfa, apple, walﬁut, almond, grape, pomegranate for agricultural .products, sheet, goat, catile, house,
donkey, chicken, egg, honey for products of animal husbandry and rainbow trout for product of fishery.
Moreover, there are produces of the secondary industries such as carpet, gilim, jojin, hats, shoes for
handicraft and yogurt, cheese, butter and cake of Kashk by processed milk.

Residents in the Study Area consume these products by themselves as well as sell to get eamings for
their livelihoods. Main products for selling are wheat, barley, rice, alfalfa, apple, walnut, sheet and

goat.

Agricultural Products _ _ :
Some amounts of wheat and barley arc consumed by farmer themselves, but almost all of them are

sold, on the other hand, wheat floor to be consumed are bought from shops. Because wheat flour,
which is a stable food in Iran, is distributed by the government subsidy and is sold in cheap price.
Morebver, farmers prefer the distributed wheat four of high quality to the proceéscd flour in the village,
which includes wheat bran and is low quality. On the other hand, since rice is found in the limited area,
it is consumed or sold as same as wheat and barley. Products are sold through agricultural cooperatives
or traders. Selling price of them are guaranteed by the government(refer to ANNEX K-2 Guaranteed
Price and ACCEX K-3 Market Price), but it is found that the actual farm gate prices have been less
than the guaranteed depending on the market conditions. Farmers are not satisfied the selling price,
however since the traders have a decision-power, farmer cannot help selling the products. Other
a.gricuitural products such as legumes, tomatoes, potatoes are sold in the near around cities and their
Vt'rade'rs, As for transportation, since the Study Areas are located insides and arc mountainous,
transportation is carried out by truck using the roads. Since roads are not paved, steep, is narrow and

meandering, it is hard enough to transport. It is usually used synthetic fiber bags for packing.
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Fruit :

Apple as fruit is produced in some Study Area, especiaily Sar Baz a great deal, is sold to big cities
through traders. Selling prices are sel by the government regulation (270 - 1,032 Rials/kg in year 2000,
refer to ANNEX K-2), however, smce it is depcndant the market sntuatnons some are sold at higher
pnce than the dcmgnated prices (1,500 ~ 1,800 R.lals/kg, refer to the ANNEX K-1' Interview to
Farmers). It may be that the tripartite meetmgs are held among farmers, traders and local governments
and prices are determined at that meeting. Retail prices are ranging from 3,000 to 5,000 Rjals/kg (refer
to ANNEX K-4, Survey Market Prlce). Though roads in the Study Area are rough and selling pnce_s _
- are fluctuated, farmers inténd to éonvert to crops farming to fruit farming by means of expanding and
reclaiming the field, because that the fruit farming can give hi'gher earnings than other crops farming.
However, since the fruit farming needs irrigation in the Study Area, water resources and irrigation
facilities are required. As farmer want to sell all products even in good guality or poor quality and
maybé reduce their labor cost, they divide the field for each trader to sell the products ready to be
harvested. Traders carry out the co_lléction of the labor force to harvest, pack and transport. Harvested
' apple are packed in wooden case and trané;ported by the trucks. Traders usually come from big cities
and products are carried there such as Tehran, Esfahan or Shiraz. - .

Farmer FPartly horre consumption

Traders from big cities
Ceniral Market

l

Wholesalers (oentrai & local)

Consumers -

”Fjgur.e 8-6-1-2 Markcting Channel fof Appfe



Lweqtock

Livestock products in the Study Areas are mainly sheep and goat. They are sold to traders near around

" or transported to sell to governmental tradmg places at Esfahan or Shahrekord by fanners themse]ves '

© Minimum trading pnces are determined by the government and they are stable, Products are usually
transported by means of trucks. Price of sheep or goat is 10,000 Rials’kg at present (refer to ANNEX ‘

K-l) Cluoken are uswally consumed at home in the Study Area, and sold in very rare case. Selling _

price is less than a half price of sheep to within the vx]]age or near around. Other act1v1tles_ for -

livestock, bee-keeping are conducted in the Study Area Modern beehives were introduced around 5

' years ago and ap!eulture is hopcd to deve]op However, limited nectar sources in the Study Area and

long winter season prevent from developing.

: Home consmnphon by
Livestock keepers
: > themselves
‘Traders near around - Traders in Big Cities

Iy

Marketing Places '
4 _ l
Butchery within Arcas Large Butchery
Whelesalers.c_um. Retailers
Retailers :
I » 4
C_onsumérs '

Consumers

Figure 8-6-13 Marketing Channel for Sheep and Goat



- Fishe ﬂmgl_gc_tu
Flshery products in the Study Area is only rainbow trout Whlch are grown at the fish culture farms
“using spring water from the foots of mountains. Fish-culture is usually conducted by individual private
- firms from big cities. It is rare case that the village people are conducting the fish-culture such as Sar
Baz area. Construction and operation of fish-culture are regulated by the Provincial Fishery
_ 'Organization and its permission and license are réqﬁired. Fish firm persen is req.uired to training at the
Vbegimning and every ycar Almosf all fish-culture firm were received the loans. Fish products are sold
by firm themselves and transported to the warehouse owned by the Fishery Orgamzation in the central
| Tehran and Fsfahan. They use trucks (pick-up truck rental cost: 200, 000 - 250,000 Rials/day) for its
' transportatxon and_ sometimes refngerator trucks are used. Hiring charge of refngerator truck (1.5 ton
 capacity) éi_e’ 800,000 Rials/time from Yasuj to Tehran. Almost of fish products are transported to
central, then distributed to rural. Prices are determined by the govemrﬁent and stable. However, pn'ces
_in suminer and winter are dlﬁ‘erent, 10 - 11,000 Rials/kg in summer, 16 - 17,000 Rials/kg in windter
B and 13 000 Rja.ls/kg in average (refer fo ANNEX K-S) Fishery orgammtlon determines the wholesale
prices and retail prices, so marketing prices are not dependant on the market situation.

" Fish form

Central Warghouse owned by
Fishery Organization

¥
l : Rural Wholesalers
Wholesalers cum Retailers _ (small amount)
A 4
Retailers | Retaiters
' l ' \ 4
Consumers : Consumers

: Figute 8_-6—.144_ ‘Marketing Channel of Réinb_ow Trout
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8.6.2 Ago-processing

Agﬁcultural processing activities belong to the next section, howeifer it is mote closely mcntioned in
the section, Agncultural processmg actmties in the Study Area are mamly conducted for crop
processing and livestock product processing. Main crops are wheat and rice, of which rice is only in
Zeras area. In Zeras areas for crop processing, simple wheat four mlll and rice mill are installed by
* means of investment of users themselves in almost all v1llages for this area are closed the access road
to the near town by the snowfall in winter, Operation and maintenance of thesc processmg fac:hties |
are m good order and active. However, high quahty factory wheat four have been dlstnbuted recent
vear, village mlll flour is getting disliked io the wllagers because its ﬂour contains wheat bran and its
color is black Other areas such as Vastegan has wllage rm]l On the other hand, in Sar Baz area where
app]e are largely growzg villagers buy wheat flour for their consumption from the near town and
VIIIage mill are not mstaiied Other processmg actmties conductcd by the villagers are productions
from mllk of sheet, goat or cow.

Milk
P boil
A 4
Yokurt
< stir
Duk : ' . Butter
l< boil .
Cool, makeaball -

Kashk

Figure 8-6-2-1 Process of making Yogun, Butter and Kashk _

They make milk, butter, cheese and Kashk as cake, E_specialiy, in Vasfegan and Sar Baz area, these



proc_essing activities from cow’s milk are popular. However, they arc conducted within the family, not
by the cooperatives or by the company. \ﬁllagers are willing to promote these processing activities.
Aithough, at present, there are no first processing activities {collecting, grading, packing, distribution,
‘etc) for agticultural prod'rrcts (example: apple or Vegetalrie) grown in the area, there is a possibility to

be developed bj’ growers’ themselves by means of establishing groups and/or cooperatives in the area.

8.6.3 Rurel Industry

Handrcraft

Handicraft in the Study Area is malnly manufacturing carpet and grllm These productions are
prevented from developmg because of high price of raw materials, far distance of market places and
_ lack of budget for buymg raw materials and weaving machines, Other handicrafts manufacturing has
‘same problems and is in same conditions as the _earpet manufacturing. Though he government has
conducted tra'miﬂg, loan supply as well as marketing support to develop the rural handicraft, its limited
budget 'prevent from properly supperting. Since the Study Area is far from large cities and government
' support cannot reach within the area, it is found that the handicraft aetiviiies are conducted by only
one forth of village households and Ithey'are reducing. Handicraft promotion is conducted several
governmental department.s such as Deputy of Rural ]ndustry and.Deveiepment (Jihad), Mirﬁstry of
Industry, Ministry -of Cooperatwes and Ministry of Health, their activities are mdependent not
o cooperate or not make up each other (refer to ANNEX K-5 to K10 and K-11 to K-12) A part of
© . activities is conducted together by Deputy of Rural Industry & Development (Jihad) and Ministry of
' Health for repamng workshops, procuning equlpment and training and education by supplymg loans
(Tarheh Bagha and others) In Chaharmahal va Bakhtiyari Province, area of which accounts for 50.5%
of total Study Area of Phase I, carpet produet;on 18 reported increasing at 103. 23% per vear by rural
. weavers and at 114. 26% per year by carpet cooperatlves in Provincial Statistic Data Book (refer to
ANNEX K-9),

The some villagers in convenient places around the Study Area can be obtained by the government
suppor‘ts' HoWever since .the govemment support cannot reach five Study Area, villagers in these
arcas have not yet estabhshed the cooperatives or are not condue’ﬂng group selling. Since selhng
‘volume i is small, they usually use bus or sell to traders usmg trucks. Marketing places are big cities
such as Esfahan, Sha.hrekord, Shlraz etc. There are developmg areas where vrllagers have established
cooperatwes and sold as group sellmg For exampie Semirom carpet cooperatrve supported by Deputy
N ~of Rural Industry and Deve}opment (Jihad) are conducting buying carpets from members of
cooperative and selling them retail shops within the area or exhibition market at the near towns and
 cities. However it is found that said cooperatir/e have stopped the éctivities on that survey’s day of
July 2001 for reeovenng the good marketing conditions and stable trading pnces In Vastegan area,

there is a carpet eooperatrve in Borcuen near Vastegan, wllagers sell carpet through said cooperative.



These carpet price is 200,000 — 300,000 Rials per square meter, .

Rural Ihdustg,g
" Government considers that the rural industry is one of the essential sectors for rural development,
mcrement of employec rate and stability and sustainability of socio-economic and have been
promotmg Rural (industry promoted by Deputy of Rural Industry and Development (thad) is
categorized as 115 types for food industry, 59 types for mincral (non-metal) industry, 78 types for
textile, 118 tybes for chemical and cellulose and 57 types for metal as well as employee of which are
less than 50 persons and investment value of which is less than 3 billion Rials in 1999 (refer to
ANNEX K-6 to K-8). It is reported that 14,350 permissions were applied, 6.82 trillion Rials were
invested and 195,000 persons were employed during 12 years from 1987 to 1999. And of which, it is
reached that 4,318 industry were operated with 53,000 employees Moreover, mdustry arcas were
- developed and 90 industry areas out of 170 were reached to operation with 3,490 employees. It is
expected. to create newly 76,000 employees. It is reported that 130 permissions were accepted from
1995 to 1999, 58 actual credits with 469 employees were accomplished from 19'95 to 1998 and 202
| mdustx}r plants with 298 employees were exploited by reports of Chaharmahal va Bakhtiyari Province
(ANNEX K-9, Rural Industry in Chaharmahal va Bakhtiyari, Rural Industry Department Provincial
- Jihad). Moreover, 5 categories of industry and industrial area have been developed year by year are
' réported by Annual Report 2001. Also, training and education have been conducted, they were 220
man-day about markéting, 150 man-day about project control and 45 man-day about meeting of
producers in the year of 2000. However, as five Study Areas are scattered located in the mountainous
areas as well as socio-economic infrastrocture such as transportation and comniunication in the Study
Areas have not yet developed enough, rural industrial plants have not yet instailed. On the other hand,
rural industries near the Study Areas have been developing. 43 plants in Gandoman near Vastegan
Area, 33 plants in Semirom near Sar Baz area, 121 plants in Boyerahmad (Yasuj) near Tange Sork and
25 plants in Tzeh near Zeras area have been obtained the permissions (ANNEX K-10, Rural Industry
around Study Area). In the Study Areas, it is expected that rural industries (collecting, grading,
packing, distribution, etc) using agricultural products and the local materials can be established
coordinated x_{rith the existing rural industries (for employment, inccntives; human development,
development of infrastructure, etc) near the Study Areas. | '

8.7 Natural Disaster
8.7.1 Flood and Debris Flow
The detailed survey on flood and debris flow is included in the Sub-contract Works; Natural Disaster

Survey, and the details of the results of the survey are explained in the Report. Thus the outline of
ﬂood and debris flow is excerpted here as in the followings.



(1) Vastegan (K4-1-9)

The topography of the master plan area is generally divided in three parts, upland on the west with the
elevation of more than 2,500m up to 3,600m, lowland on the east consisted of altuvial fan and plain
with the elevation of around 2,300m down to 2,200m, and the steep cliff in between. The western
upland is also divided into two parts; one is northern part which is sloping south formed with
limestone and the other is southem part consisted of Marl and limestone.

There are two major rivers in the master plan area. Gela River collects the water from upland and
flows into the lowland, while R Aghabolugh, that flows through the marsh located north, borders
| eastern part of the master plan area. In addition, there arc several ﬁaileys on the steep cliff that borders
the upland and the lowland.

Upstream of R.Aghabolugh is the marshland and it functions as a retarding pond, therefore, there is no

- severe flood damage along this river.

a) Southem Part of Western Upland
The elevation of this part is from 2,500m to 3 500m and the mountain slopes consisted of
Marl generally face toward north. Many tributaries are dissected here just as dendritic
d.rainége paﬁem and the lower part of these tributaries are filled with debris because of sever
erosion on Marly'slopes. Therefore, 43 check dams bave been constructed in order to store the
debris and to stabilize the foot of the slopes as shown in Table 8-7-1-1 and Fig 8.7.1.1. k is
obviously clear that the extent of erosion is very large and that dcbris flow causes a lot of

problem in the downstream.

No inhabitants in this part except for Nomad and some villagers staying in the tents in summer
time, In addition, the orchard garden in this area scatters rather in the hill side and free from
flood and debris flow. Thus the flood and debris flow are oniginated in this part, but do not
cause significant damage. The unpaved road for Nomad, which connects west of this part, and

very limited Nomad-cultivation arca alongside

" b) NbﬁhﬁnPanof“kﬂanmhnd
The clevation of this part is from 2,500m to 3,600m and the mountain slopes consxstcd of
limestone face toward south. Several shaliow drains are dissected in limestone stretch right

- down to south and join the watercourse which boarders north and south of Western Upland.

‘This pait 1s geo.logic_aliy stable and erosion is not existed, however the run-off coefficient is
- very high with the following reasons;
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a. Vegetation is scarce because of high elevation and shrubs can be seen mainly in the lower
part, : |

b. Several shallow drains engraved in limestone stretch right down to south.

Neither inhabitants nor cultivation areas exists this part and there is no flood and debris flow

damage. |

Steép CHfF Area

Several valleys are formed on the steep cliff botween the western upland and the eastern
lowland. Among these valleys, the two northern tip ones, near Nasir Abad, have larger .
catchment area and a small alluvial fan is extended downstream. Two small valleys are also
located behind the village of Nasir Abad. According to the interview with the villagers,

small-scalc debris flows occur during the heavjf rain, howéver, the damage is so far very

" scarce.

Eastern Lowiand
On the eastern part of Vastegan, a large ailuvaal plain is extended with the elevatlon of 2 ,200m
to 2,300m and utilized as farmland. Originally this area used to be a lake or marsh, however,

~ debris from wcstem upland, especially the debrs from Gela River ﬁlled the area and finally
- alluvial plain is formed

Gela River caries a lot of debris with floodwater and spread over the lowland adjaéent to the

village of Vastegan located at the outlet of narrow go.rge and it’s downstream. The materials

~ consist of debris from the upland are mainly fine particles and fragment of shale and the

farmland along the river course of Gela is covered with such sediments.

The eastern fowland area has been suffermg form flood and debris flow damage for many
years, however, the records of damage were very scarce and the details won’t be able to

clarificd. Thus interviews have been made with the villagers and provmcaa.l officials in order

~ to grasp actual damage caused by flood and debris flow. The results are outlined as follows;

a. Around 60 vears ago, a big flood hit Konark Oiya, located between R.Aghabolugh and
the middle reaches of Gela River, and farmiand was damaged and a fort located beside
Gela River was completely washed away. The ruins is now cultivated and willows and

' poplars arc planted around 1t (interviewed with 85-aged man).

b. Konark Olya also had a big flood in 17 or 18 years'ago and another flood in 6 or 7 years
ago. The both floods caused damage, but the latter flood caused farmland damage around
20 ha. {(another interview in Konark OIya)



€)

"¢ In 1998, Konark Sofla, located between R.Aghabolugh and the lower reaches of Gela

River, received flood and debris flow from Gela River, and the farmland was covered
with debris. In addition wheat and barley that had grown around 30 cm were damaged.
This flood cansed more damage in Konark Sofla in the downstream, however, Vastegan
village in the upstream received more damage on infrastructures such as roads, and

agricuitural machines (interview in Konark Sofla).

d In 1998, the village and surrounding area of Nasir Abad had been inundated and some
" houses in the perimeter of the village had fo make temporary carth-filled pass by tractors
to evacuate. '
The road, which connects Vastegan and Nasir Abad, functioned as a dlke for protectmg'
the farmland at the foot of the cliff from inundation (mtemew in Nasir Abad).

1998 Flood

© On March 30% 1998, Gela River flooded with a few days continuous heavy rain, and the

muddy water overflowed ‘the' bridge beside Vastegan village, which connects Vastegan and

- Nasir Abad, _and covered mainly on _th_e left bank of Gela River, where the ¢levation is slightly

lower than that of the right bank. Around 100 ha. of farmland had been inundated, and 80 ha.
of it is still covered with debds and left behind. The inundation reached as fa: as Nasir Abad
and its depth was at around one meter near the bridge.

Flood and debris flow damége is summarized as shown in the following table;

Table 8-7-1-2  Summary of Flood and Debris Flow Damage

Time of oceurrence Location Damage Souree of inforiation
60 years ago ] Vastegan, Konark Olya, etc. Farmland, fort Villagers in Xonark Olya
17 or 18 years ago Vastegan, Konark Olva, etc. Farmland Villagers in Konark Olya
.| 6~7 years age Vastegan, Konark Olya, etc. Farmland; 20 ha Villagers in Konark Olya
March, 1998 All Vastegan area Road,cereals, farmland; 100 Villagers in Vastegan & Nasir
R ha abad, Provincial Office

Time of investigation;, September, 2001

f) Rainfall Record

On March 30®, 1998, the dé,ily rainfall was recorded 51 mm while the monthly amounted to

- 1115 min which marks the maximum record in this area. The elevation of unmelted snow on

the day of heavy rainfall was at around 2,650 m and the cause of flood is clearly derived from
heavy rain and snow me]tmg Another cause of flood inundation 1s the two irmigation canals,
which are aligned on the low embankment and cross Gela River almost perpendicular. The

crossing points become “bottle necks” and then floodwater is retarded and inundated in the




surrounded arcas by these low embankment and Gela River.

On the other hand, the maximum daily rainfall, the maximum monthly rainfall and the date of
occurrence at Boroujen meteorological station are as follows;

Table 8-7-1-3  Maximum Daily / Monthly Rainfall at Boroujen

Max. daily Date of occurrence Max. monthly Date of occurrence

rainfall : : rainfall ) )
40 mm | March 1, 1971 May 22 ~June 21, 1990
45 mm | February 17, 1980 ) (Iranian month ; Khordad) -
80 mm | June 3, 1970 116 mm :

g) Existing Disaster Prevention Faclhty .
As is discussed in the previous section and as shown in Fig 8-7-1-1 and Table 8-7-1- I, varions
sizes of 43-check dams have been constructed in the southern part of the Western Upland, The
two out of 43 are stone check dams and the rest are generally gabion type dams.

One of the stone check dams were constructed in 20_00 and in August 2001, the crest was
raised and its upstream and downstream faces were shaped with boulders and rubble concrete.
In the upstream of the dam, poplars arc expcrinientally planted. The other stone check dam

- was also quickly constructed in 2001 with very big stones. This type of construction method i is
called as the rapld construction method in Iran. -

(2)  Chaman Goli-Bazoft (K5-19a) _

Chaman Goli-Bazoft area is generally bordered by the mountain ranges except for the eastern part, the
border of which is the Bazoft River. The west and south mountain ranges are consisted of the peaks of
3,000 m to 3,400 m, while the northern mountain range becomes lower to 2,500 m to 2,000 m

There are three sub-basins in the master plan area. All the basins are drained into the Bazoft River.
Fariak River, located in the northeastern basin has a small catchment area. Gusale Bar River collects
the water from the north and northwest basin, while Tabamk River dfams from the south and
southwest basin. In addmon scveral small tributaries drain into Bazoft River. -

Gusale Bar River and Tabarak River generally have fan shaped catchment areas, which cause the
concentration of floodwater,

The damage from flood and debris flow in the master plan area is as follows;

a) Fariak River basin _ _ o
In the'_upper' and middle reaches of Fariak River, oak trees are rather weli \_régetatéd, and



b)

farmland is extended alohg the lower reaches of the River. No village is located, however,

there are a few hounses of Fariak village.
Gusale Bar River basin
From the upsircam of this river, the villages of Kachooz, Baghchenar, Dorak, Arteh,

Khiyarkar, Chemghaleh and Fariak are located,

Kachooz; In 1996, a severe debris flow ocourred from the upper reaches of Gusale Bar River,

one of the Nomad tents was washed down, and three people were killed and two or three
people were missing, In 1996 and 1998, some small-scale flood and debris flow and rock falls
occurred on the slope of the trunk road beside the village and caused damage to some houses
located belbw the road. Upper reaches of Gusale Bar River are liable to cause debris flow
based on its surface soil and geological conditions. Flood occurs from the right tributary of
Gusale Bar River and causes some da_mages to the irrigation intake facility and the sediment
from upper reaches is filled behind the intake, however, the flood does not cause serious
damages here.

- Baghchenar; There are two small tributaries joins into Gusale Bar River from the left bank.

The village is located along these two tributaries. The catchments are rather small, poorly

- vegetated on the steep slope, and very erosive. Eventtiaﬂy, the riverbeds becotne deeper and

déeper_ and the riverbanks are extended into the farmland adjacent to the rivers. The villagers
planted willow trees along the riverbanks for their proteétion, however, this kind of
countermeasures is not so effective. According to the interview with the villagers, “Around 15
YEars ago, these tributaries used to be wide enough to jump across for a man”, but now they
were deepened down to 10~15 m. The villagers are also aware that as the sudden decrease of

the forests in the upper reaches, the more severe floods have come.

Dorak; The village, located on the left bank of Gusale Bar River, has gully erosion and
frequent flood damage. One water mill located on the riverbank of Gusale Bar River, 4 m

- higher than its riverbed, had been washed away. Behind the village, one small tributary flows
throngh the village and joins the Gusale Bar River. In 2000, heavy rain triggered floods in this

tributary and caused serious damage in the village. Now, the villagers constructed bypass

' 'cha_nncl to detour the-v_illagc and co_nnccicd to Gusale Bar River directly. In addition, farmland
s also receiving damage from landslides and rock falls. In this village, people are also aware

' that as the sudden decrease of the forests in the upper reaches, the more severe floods have

come.

Arteh; The village is located on the right bank of Gusale Bar River. This village has also too



much problem from flood and sometimes people are killed.

Ehivarkar; The village is also located on the nght bank of Gusale Bar River, Tlns village has
also too much problem from flood. '

Chemghaleh; The vi_llage,' the center of the master plan area, faces to the Bazoft River on the

right bank, Gusale Bar River bends sharply at the northern part of Chemghaleh and joins the

Bazoft River. “This sharp bent causes problems such as overfiow in the fa.rmland riverbank

erosion, etc.

Fariak; The village is located on the left bank of Gusale Bar River and also faces to the Bazoft

ijér on the right bank. After the river coutse bgndfé. sharply at Chemghaleh, the river turns to
the village of Fatiak, and joins the Bazoft River. The flood in 1998 and the following flood

seriously eroded the riverbanks, especially on the left bank where graveyard and farmland of

Fanak village are located, as far as around 70 m, Similar floods will threaten the houses and
the village road to Fariak, '

Tabarak Rwer basin
This basm has three villages, Tabarak Olya, Tabarak Sofla and Ghale Tabarak from upstream
to downstream, and all the villages have flood and debrls ﬂow damage

Tabarak Olya; The village is located on the left bank of Tabarak River. This village had too
much problem from flood in 1998, which caused a lot of damage in orchard gardens and
farmland. This flood was so strong that the villager's.livin'g near the river had to evacuate to
safer places and that 6 check dams have been constructed since then. According to the
interview with the villagers, “The flooded water reached around 4 m depth in the ri'vcf, rooted

out large trees in and around the village, and washed away many sheep and domestic animals™. -

Tabarak Sofla; The village is located on the hillside or hilltop of the left bank of Tabarak River.
Thus the village itself has little problem with flood and debris flow, HoWev.er,‘the flood in
1998 caused a lot of damage on orchard gardens and fé:nﬂand.aloﬂg Tabarak River, and to
domestic animals, especially sheep. It is feported that this flood trigg'ered' many landslides,
made two house half-wrecked, and washed 40 éheep and 5 goats away.

Ghale Tabarak; The village is located on the small hlllt()p of the night bank of Tabarak Rlver
The village has little problem with flood and debris flow. However, the flood in 1998 caused

severe erosion on the rivers, which flow front and behind the village. Four check dams have

been constructed on the river in front of the village in order to prevénf further damage for the
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village road and farmland, In addition, the river behind the village deepened its riverbed and
caused crosion on surrounding farmland.

Existing Disaster Prevention Facility

As shown in Table 8-7-1-4 and Fig. 8.7.1.2, twenty-one check dams have been constructed on
thé:'_I‘abarak River basin, especially in and around Tabarak Olya. Almost 70% of these check
dams have the height of only up to one meter and their storage volume is very limited. Based
on the data from Table 8-7-1-4, the total storage volume is 1,100m 2, stored sediment volume
is 300m®, and vacant capacity is 800m 3, '

(3)  Sarbaz (K7-0-19-1) -

Sarbaz area is generally bordered by the Dena mountain I‘anges' except for the northeastern part, the

border of which is the Marbor River. The southein mountain range is consisted of the peaks of 4,000

m to 4,100 m, while the cast and west mountain ranges descend to around 2,100 m near the Marbor

-~ River.

There are two major sub-basins in the master plan area, one is located in northem part and anther is in
the southemn part. Al the basins are drained into the Marbor River.

The damage from flood and debris flow in the master plan area is as follows;

a)

b)

North Sub-basin

'This basin has two villages, Noorabad and Sarbaz, and both these villages are located either

on the hill or hill slope, and free from flood and debris flow damage. However, the lower part
of the basin, where villages, farmland, and even Nomad camps are located, is generally
covered with Marl and eroded severely, éspecially the farmland along the tributaries of
Marbor River. - '

| Noorabad; The village is located on the hill and has n_6 flood and debris flow damage, however,

the two'tr_ibutaries running down along the both side of the hill sometimes cause flood and
debris flow damage on the farmland. '

Sarbaz; The village is located on the slope of the hill and has seldom flood and debris flow

_ damage. One tributary with small catchments flows down below the village through the

farmland and sometimes small-scale floods cccur with minor damages.

South Sub-basin .
Lee Sorkh River, which flows from south to north in the South sub-basin, is one of the major
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tributaries of the Marbor River. From the upstream of this river, the villages of Noghel,
Dangazloo, Kahangan, Deh Bozorg, Telmohamad, Zabih Abad, Devergan Olya, Devergan
Sofla and Dorahan are located. The most downstream village, Dorahan, is also faces to the
Marbor River

On the upper reaches of Lee Sorkh River, one of the valleys is filled with debris consisted of
big boulders, which were derived from the huge rockslide on the slope of the Dena Mountains
‘around 30 years ago. On the most upper reaches of the debris-filled valley, a small pond was
formed at the time of the slide and remains stable since then. Judging from the size of boulders
in the debris-filled vailey, rather smaller materials had been washed down and blg ongs had
* been left in the riverbed.

. The flood that ocenrred durmg the last ten days of March 1998 damaged the wllages and

orchards along Lee Sorkh River . Some landslides also happened because of the flood . Most
“of the damage was incurred to the orchard gardens along the River from Kahangan down to
. Marbor River, '

The flood and.debri_s flow damage in this basin occurs in Kahangah, Deh Bozorg,
Teimohamad, Zabih Abad, Devergan Sofla and Dorahan, Other areas are very Scaré_e. _

The damage from flood and debris flow in the concerned villages is as fdllows;

Nogel; The village is locat.ed on the hill and has httle flood and debris flow damage, however,
the old village located around 3 km upstream was hit by the debris flow, most of the houses
were destroyed, and they resettled here.

Dangazloo; The village is located on the left bank of Lee Sorkh Rlver and has httle flood and
debris flow damage.

Kahangan; The village is located on the right bank of Lee Sorkh River and flood and debris
flow sometimes occur. One of the inhabitants of this viliage, who is about 65 years old,
explained that about 30 years ago, a severe flood that took place in the area and caused a lot of
damage to the area and the villages . .

Deh Bozoﬁg; The village is located on the left bank of Lee Sorkh River and flood and debris '

flow sometimes occur,

Telmohaméd; One left tributary, which drains the center of the master plan area, runs near this
village Jocated on the left bank of Lee Sorkh River, caused a lot of damage for lower lying
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orchard gardens, and uprooted and washed away during the fiood in 1998,
Zahid Abad; The village is located on the left bank of Lee Sorkh River and flood and debris

flow sometimes occur because the village is located near the River.

- Devergan QOlya; The villagc is located on the left _bank of Lee Sorkh River and has little flood

and debris flow damage because the village is located apart from the River.

Devergan Sofla; The village is located on the left bank of Lee Sorkh River and flood and

debris flow sometimes occur because the village is located near the River.

Dorahan; The village is located on the right bank of Lee Sorkh River and the Marbor River,
therefore, flood and debris flow frequently occur.

Flood Information
There are no climatologic nor river gauging stations in the master plan area. Some data are

available from the Shahid station, a little upstream from the master plan area.

~ The flow data recorded in this station show the big flood occurred about 30 years ago (in 6™ of

March, 1972, the river discharge was recorded 400 cubic meters per second).

The rain fall data reéorded in this station are available for 33 years from 1966-67 to 1997-98.
The longest rainfall duration occurred on 8™ June, 1992, which was lasted for 7 days. The total
rainfall in this period was 224 mm. '

The maximum monthly rainfall is also recorded 464 mm in Bahman, Iranian month ( 21 Jan -
19 Feb } in 1967, the major minfalls of which are 209 mm , 30 mm , 20 mm and 170mm. The
second highest rainfall was recorded both in Jan 75-76 and Feb 77-18, the total amount of

which is 352 mm.

No rainfall is observed in the master plan area dunng June, July, August and September.

The maximum daily, monthly, annual rainfall and the minimum anmual rainfall are

summarized as follows;

Table 8-7-1-5 Maximum Daily / Monthly Rainfall(Sarbaz)

Max. daily rainfall Date of occurrénce Max. monthly rainfall Date of occurrence

209 mm Jan. 28, 1968 464 mm : Bahman, Iranian meonth ¢ 21 Jan
208 mmn__ - Feb. 4, 1968 - 19 Feb }in 1967

200 mm March21,196¢ - | 352 mm Jan, 1975-76, Feb. 1977-78

150 mm - : May 10, 1978 - )
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Table 8-7-1-6  Maximum / Minimun Ammual Rainfall (Sarbaz)

Max. annwval yainfall Year of occurrence Min. annual rainfall Year of occurrence
998.5 mm : 1975-76 262 mm 1988-89
941mm 197778 268 mm 1969-70
320 mun ) 1965-66 26% mm 1981-82

Existiﬁg Disaster Prevention Facility
Revetment and spur dikes are partially installed on the banks of Lee Sorkh River.

@ Tang Sorkh {(K7-48)
“Tang Sorkh area divided into three sub-basins. In the east, the blggest one is Tang Sorkh River basin,
and the other is the rest of the catchment consisted of several small right tributaries of Boshar River. In
the west, there are also several left tributarics of Boshar River.

Tang Sorkh River carries a lot of debris from its catchment and forms a large alluvial fan at the

confluence of the Boshar River. Thus, the river course of Boshar River pushed westward at the

confluence.

The villages of Tang Sorkh and Sar Tang Sorkh are iocatcd in the Tang Sorkh River catchment, while
the other villages are in the lefl bank of the Boshar River.

The damage from flood and debris flow in the master plan area is as follows;

a)

b)

Boshar River . .

About 25 years ago, Boshar River flooded and had completely covered all the .surrounding
lands. Tange Sorkh River had also been flooded and had destroyed many farmlands.
According to the investigation on the flood data at Pataveh station located on Boshar Rifer,
downstrearﬁ of the master plan area, in 1977-78, the peak flow was recorded as much as 1,363

m'/s.

One of the inhabitants of Hassan abad said that Boshar River over flowed about 10 years ago

and destroyed the farmlands around the River.

Tang Sorkh River Catchment
Durmg the 1998 flood, many parts of the farmland beside the Tang Sorkh watercourse in the
vun_mty of the Bashar River were destroyed.

Tang Sorkh; Flood and debris flows from the upper reaches of Tang Sorkh River cause a lot of

problems here. The main éource of debris is in the right triblitary, which has seasonal flow in
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the river. The bridge crossing Tang Sorkh River has been washed away three times. The
cxisting one was constructed threce years ago (1998).

Sar Tang Sorkh; The village is located on the night bank of Tang Sorkh River. Judging from
the riverbed condition, debris flow is limited, but flood oceurs frequently.

Right Bank of Boshar River
There is no village in the area, however, farmland is extended in the basins formed by several

tributaries. Flood and debris flow occur in the area and cause damage on farmland.

Left Bank of Boshar River
According to the interviews with the villagers, a severe flood occurred in the area, however, it

didn’t cause a lot of damage to the villages.

Allah Abad; Behind the village, there are several streams flowing down from the hills
consisted of Marl. Flood occurs frequently here.

- Cheshmeh Cheﬁar; The village is located at the foot of steep mountains, and flood/debris flow

occurs frequently. The flood damaged some houses last year.

Hasan Abad; The Boshar River has frequent floods and causes damages on their farmland.
One of the inhabitants of this village remembers one flood that happened about 10 years ago
and said, “ The flood was so strong that the water flowing from the mountain passed the
asphalt road and covered the front of the houses but the damage to the villagers were not very
great. -

Mehrab Abad; Flood sometimes occurs in spring when snow melts due to rain from the upper

part of mountains and Boshar River.

Islam Abad; Flood sometimes occurs in spring when snow melis due to rain from the upper

part of mountains and Boshar River.

Existing Disé.stcr Prevention Facility _
Zeras area is located on the right bank of the Karoon River, where very steep slope is formed

in the northwest, while there are two mild platéaus in the southeast.

Generally, the land in the area slopes down to the Karoon River towards south. The lack of

vegetation cover on the steep slope easily causes floods and the fertile soil is to be carried



down to the Karoon River, and causes surface and watercourse erosion,

The damage from flood and debris flow in the master plan area is as follows;

i) Northwest Area

This area has many small villages, such as Pawodiha, Ali Bandch, Bchoz Bardkal, Zeras,
Lir Snya Shapouri, Lir Siya Mozrom Lir Siya Mozrom, Sartuf, Shahghaz and Sebalutak

Dawodiha; The v1llage is located on the top of the mountain range and free from flood and
debris ﬂow damage. However, accordmg to the interviews with the wllagers about 24 years

. ago two villages named Ghaleandaroon and Darrehgazoon, each had about 50 families, were
destroyed by flood and the villagers migrated to this place that is now named Davoodiha.
‘The old villages were deserted and fell into ruin.

Ali Bandeh; The village is located on the right bank of the Karoon River. Flood occurs
frequently and causes many problems. '

Behoz; The village is located just on the right bank-of the Karoon River. Floods in the

: Karoon River directly affect the village. This village will be submerged after the completion
of the Karoon No.3 Dam, o

Bardkal; The villagé is located in the valley of the right tributary of the Karoon River.

Flood/debris flow occurs frequently and céuses'many problems.

Zeras; The village is located on the steep slope of the Valléy and_gully erosion is well -
developed around the village. There is a danger of flush floods on these gullies.

Lir Siva Shapouri; The village is located at the most downstream of the deepest valley of the

right tributary of the Karoon River. Flood and debris flow occurs frequently and causes
many problems.

Lir Slva Mozrom; The v111age is located on the deepest valley of the rlght tobutary of the
Karoon River. Flood and debris flow occurs frequently and causes many problems,
espemally on road. Sometlmes the VLIIage transportatlon is complctely stopped.

Sartuf’, The v_illage is located on the deépest valley of the right tributary of the Karoon River.
The land around the village is easily eroded.



Shahghaz; The village is located on the right bank of the Karoon River, the location of
which is the mild plateau, and no flood occurs.

- Schalutak; The villagé. is located on the right bank of the Karoon River, the location of

which is the mild plateau, and floods causes less problems.

: Southwest Area

This arca has several villages, such as Gard Lidan, Darch Zangi, Dareh Sohrab, Badelon and
Cham,

Gard Lidan; The v1llage is located on the right bank of the Karoon Rlver the location of

Wthh is t.he mlld piateau a.nd floods causes less problems,

D_areh Zé.n'gi;.The villagé is located on the western side of the mild p_latcali and there is a

©“watercourse in the middle of the village, which is hazardous for some houses during flood.

Dareh_Schrab; One tributary passes through the village and during the intensc fainfa,ll, it is
easily flooded and threatens the viflage.

Badelon; A few tribii_tarieS joih above the village and the upétream_ has scarce vegetation.

Thus erosion is severe here, and flood and debris flow occurs frequently and causes many

problems.

Cham; The village is located just on the right bank of the Karoon River. Floods in the
Kziroon River directly affect the village. This village will be submerged after the completion
of the Karoon No.3 Dam. '

i) Existing Disaster Prevention Facility

This area has no disaster prevention facility at all.
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Table 8-7-1-1  Summary of Existing Check Dam Survey: Vastegan

No | Typeofstructure | Filled | Empty | Depth | Width | Length { Arca Areaof {Bottomwidthof]  Sediments Slope Total length of | Total volume § Empty volume of]|
height | height (h| (height) (B)Y (1) behind | accumilated | - checkdam volume sediment of reservoir reservoir
) structure| sediments
(my [ @y | (m) ] (m) | (m) B2(dum)[& = sNx1| s = e - T |veluxi | g-v-x

1 Stone 7.0 2.0 9.0 32.0 + E - - 126,000.0 - - 180,000 54,000
2 Mortar, stonc 0.8 1.2 2.0 18.5 33.0 38.7 14.4 17.4 1579 0.024 83.3 1,074 Si6
3 Moxtar, stone 1.5 1.0 2.4 16.0 26.0 37.6 21.7 14.0 188.2 0.055 43.6 546 338
4 Mortar, stone 1.5 0.6 2.1 14,5 19.0 29.1 20.2 12.4 127.3 0.078 26.9 261 134
3 Mortar, stone 1.7 0.5 2.2 4.8 20.0 30.7 23.1 124 154.2 0.085 25.9 2585 117
6 Mortat, stone 1.7 0.4 2.1 19.0 44.0 38.0 303 16.6 444.1 0.038 55.3 700 256
7 Mortar, stone 2.0 0.0 2.0 18.5 60.0 34,2 34.2 15.7 684.0 0.033 60.0 684 ¢
g Gabion 2.6 -0.1 2.5 14.0 60.0 30.3 31.7 10.4 633.3 0.043 57.7 583 -51
9 Gabion 2.5 -0.1 2.4 14.0 45.0 29.2 30.6 10.5 459.4 0.056] 43.2 421 =38
10 Gabion 2.6 -0.2 2.4 14.0 50.0 28.9 31.7] 10.4, 527.8 0,052 46.2 445 -83
11 Gabion 1.4 1.7 3.0 22.0 55.0 66.6 28.4 20,1 521.1 0.025 122.2 2,715 2,153
12 Gabion 1.5 1.3 2.8 22.0 75.0 61.2) 31.4 19.51 785.6 0.020 140.0 2,856 2,071
i3 Gabion 1.0 0.4 1.4 5.0 20.0 7.8 5.3 4.6 353 0.059) 28.0 73 38
14 Gabion 1.2 0.9 2.1 18.5 47.0 384 21.2 16.8 332.0 0.026 82.4 1,054 722
kS Gabion 2.1 0.9 3.0 18.0 45,0 51.¢ 34.1 14.5 SiL5 0.047 64,4 1,054 582
16 Gabion 2.0 0.0 2.0/ £.0 20.9 14.6] 14.6 5.6 $7.6 0.100 20.0 98 0
17 Gabion 2.0 0.0 2.0 3.0 25.0 12.6) 12.6 4.6/ 105.4 0.080 25.0 105 0
18 Gabion 1.1 2.0 3.0 11.0/ 62.0 33.3 10.6 $.3 §58.7 0.017 177.5 2,087 1,428
19 Gabion 0.9 0.6 1.4 4.0 12.0 5.2 2.8 2.6 11.2] 0.071 14.8] 35 23
20 Gabion 2.0 0.5 2.5 26.0 120.0 52.0) 49.0 23.0 1,560.0) 0.017 145.0 3,080 1,120
2] Gabion 1.50 - 2.5 4.0 68.0 163.04 2700 100.0 §5.0 35,500.0 0.008 444.0 39,950 34,460
22 Gabion 2.5 0.2 2.7 22,0 130.0 54.0 49.0 17.0 2,120.0 0.019 142.0 2,556 436
23 Gabion 2.4 3.0 2.4 15.0 45.0 340 316 11.0 465.0 0.050 48.0 496 31
24 Gabion 1.9 0.3 22 15.0 36.0 30.¢ 25.5 12.01 306.0 0.052] 42.0 420 114
25 Gabion 2.2 0.2 2.0 19.0 45.0 55.0 60.0 26.0 900.0 0.048 45.0 900 0
26 Stone 1.0 3.5 4.5 12.0 9.0 §2.0 11.3 10.6) 34.0 0.110 41.0 347 813
27 Mortar, stone 18.0 1.3 2.1 30.0 43.0 £4.0 24.0 25.0 36C.0 0.018 118.0 2,517 21,570
28 Mortar, stone L0 1.2 2.2 26,0 50.0 58.0 25.0 25.0 416.0 0.020 110.0 2,126 1,710
29 Gabion 2.8 0.2 2.6 34.0] 210.0 84.5 81.0 31.0 6,370.0 0.013 210.0 6,370 %
g Gabion 13 1.2 2.5 28.0 160.8 70.0 35.5 26.5 1,183.0 0.013 192.0 4,480 3,297
31 Gabion 1.5 1.5 3.0 30.0 14.6 $0.0 44.0 28.2 205.5 0.167 28.0 840 635
32 Gabion 1.4 1.4 2.3 16.0 36,6 45.0 21.0 14.4 252.0 0.039 72.0 1,080 828
33 Gabion 2.3 0.6 2.8 32.0 103.6 8.5 69.0) 29.5 2,369.0 0.022 127.0 3,407 1,038
34 Gabion 22 0.1 2.3 22.0 36.0 49,0 46.0 20.0 352.0 0.061 38.0 620 68
35 Gabion. 2.5 0.3 2.8 18.5 36.0 40.0 43.0 16.0 516.0 0.06% 40.0 653 37
36 Gabion 2.1 0.2 2.3 i7.0 40.0 37.0 33.5 15.0 446.0 0.052 44.2) 545 9%
37 Gabion 2.2 0.1 2.2 14.0 45.0, 28.5 270, 12.0 403.0, 0.047; 47.9 447, 42
33 Gabion 1.8 1.0 2.8 22.0 120.0 61.0 38.0 20.0/ 1,520.0 0015 187.0 3,802 2,282
39 Cabion 0.1 2.4 2.5 12.0 10.0 33.0 1.2 12.0 4.0 0.010 250.0 2,750 2,746
40 Gabion 0.7 1.5 2.2 18.5 10.0/ 43.0 12.6 17.5 42.0 0,080 314 450 408
41 Gabion 0.1 2.1 2.2 16.0 10.0 35.0 1.6 16.0/ 5.5 0.010 220.0 2,860 2,855
42 Gabion C.8 1.2 2.0 24.0 30.0 4%.0 18.8 23.0 “188.0 0.027 75.0 1,225 1,037}
43 Gabion 0.2 1.9 2.1 15.0 7.0 34.0 3.0 15.0 7.0 0.030 70.0 793 787




Table 8-7-1-4  Summary of Existing Check Dam Survey:Chamah Goli-Bazoft

L6-8

No. of | Mo of Length Width  [Depth (| Empty Filied Area of Area behind | Bottom width! Sediments Slope Total length of] Total volume | Empty volume
water - | checkdam (L) (B) D) height (h) | height accurnilated structure of checledam volume sediment of reservoir ¢ ofreservoir
course Type of structure (m) fm) (m) (m) (m) sediments . . R .
K='§N>¢[ S=T L=? T/:-:’:Mx[, Q:V—K
1 Mortar & stone 4.0 Lo 1.0 0.5 0.5 0.380 0.965 0.53 0.126} - 0.1250 3.0 2.650 2.524
2 Mortar & stone 5.0 1.0 0.9 0.3 0.6 0.432 0.774 0.44 0.720 0.1200 7.5 1.935 1.215
3 Mortar & stone 3.0 1.9 1.0 0.6 0.4 0.324 1.0835 0.62 0.324 0.1300 7.7 2.780 2.456
Ti-6 4 Mortar & stone 3.0 1.G 0.7 0.2 0.5 0.380 0.600 0.53 0.380 0.1600] 4.4 0.880 0.500.
5 Mortar & stone 6.0 0.9 0.9 0.5 0.4 0.282 0.850 0.52 0.564 0.0600 15.0 4250 3.686
& Mortar & stone 7.0 0.9 1.0 0.4 0.6 (.372 0.800 0.34 0.868 0.0800 12.5 3.330 2.462
1 Mortar & stone 6.0 1.5 0.5 C.5 L. 1.030 0.400 0.56 2,060 0.1600 31 1.6530 0.410
2 Mortar & stone 4.0 1.5 0.8 0.4 0.4 0.672 1200 1.12 0.886 0.1G00 8.0 3.200 2,300
3 Mortar & stone 3.0 1.5 0.8 03 0.5 0.632 1.120 1.G3 0.632 0.1600 5.0 1.860 1.230
Ti-7 4 Mortar & stone 3.0 1.5 0.8 0.4 0.4 0.524 1.200 1.12 0.524 0.5300 6.1 2440 1.916
5 Mortar & stone 3.0 15 0.6 ¢.0 0.6 G.732 0.645 0.94 0.732 0.2000 3.0 0.732 0.0004
& Mortar & stone 3.0 15 0.8 0.5 0.3 .405 1.100 1.20 0.405 0.1000 8.0 2.900 2.500
7 Mortar & stone 3.0 1.5 0.6 0.4 0.2 0.280 0.860 1.30 0.280 0.0600 10.0 2.860 2.580
1 - Mortar & stone 10.% 4.0 3.7 3.4 0.3 1,140 1.850 3.58 51.300 0.0273 135.0 $3.000 31,700
Gelleh 2 Mortar & stone 9.0 3.4 2.1 0.1 2.0 4,000 4,350 0.60 12.800 0.2200 9.6 14.000 1.2¢0
Tabalak 3 Mortar & stone 6.0 2.0 1.2 0.2 10 1.300 1.730 0.60 3.120 0.1670 72 4,150 1.030
4 Mortar & stone . 5.0 2.1 LY .3 0.2 0.370 2.300 1.60 3.000 0.4000 25.0 19160 16.160
1 Mortar & stone 16.0 8.0 2.4 0.7 L7 11560 17.400 5.60 £8.600 0.1060 23.0 133.400 44.800
Galleh 2 Mortar & stone 16.0 5.0 2.2 16 0.6] 2750 12.4%0 4.15 53.000 00375 58.0 241,000 18.800
Tabalak 3 Mortar & stone 11.0 5.0 2.0 1.2 0.8 3.520 10.400 3.80 32.800 0.0730 28.0 §7.000 64.200
4 Mortar & stone 13.0 5.9 32 2.2 1.¢ 5.200 31.670 4,50 81.500 ¢.670% 47.0 485.000 414.500
*A diversion dam has been constructed on the river beside Tabarok sofla village that its details have been brought in the secetion relevant to flood.
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Figure 8-7-1-1 Location Map of Existing Check Dam and Landslide: Vﬁstegan
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Figure 8-7-1-2 Leéation Map of Exisiing Check Dam and Landstide : Chaman Goii-Baioft .
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872 Landslide

| The detailed survey on landslide is included in the Sub- eontract Works; Natural Disaster Survey; and -
- the details of the results of the survey are explained 1 in the Report. ‘Thus the outline of landstide survey
is excerpted here as in the foilowmgs

""(1) Vastegan (K4 1-9) , |
There are some iandshdes in southem part of western upland as - shown in Tablo 8-7-2-1 and
I‘1g 87.1. 1, smali scale rock falls occur on the Steep Cliff Area.

'(2) Bazoﬁ (KS 19a)
' _Landshdes in this area occur in and around Kachoo7 Baghchenar Dorak Chemghaleh Tabarak Sofla
* and Ghale Tabarak as shown in TabIe_S—? -2-2. and Flg 8.7.1.2.

‘Kachooz has rock falls from the slope along the main road and hit to the houses located below the road,
especmlly in sprmg and after the heavy rain. '

(3) Sa_rbaz (K7-0- 19—1) . . :

Many landslides occur in the North Sub-basin, espeolally in and around the Noorabad and Sarbaz In
the South Sub-basin, landslides occur in three locations such as south of Kaha.ugan a small hill facmg
to Lee Sorkh River between Kahangan and Dorahan and west of Zabih Abad adjacent to the North
' Subnbasm ‘The detail of these landslldes is shown in Tabie 8-7-2-3. and Fig 8.7.2 1.

' _Many v1llages also recelve small-scale 1andslldes damage on their farmland, irrigation canals and
roads, especla}iy in spring and after the heavy rain. Among these v1liages in the area, Dorahan has
rather severe problems in their farmland and 1mgation canals, while Sarbaz has slides in the middle of |

the v1llage and some houses have been damaged

' (4) Tang Sorkh (K7-48) - L

Most of the landslides in this area occur rather apart ﬁ‘om villages and farmland. The ¢ one behind the
'VIIIage of Cheshmeh Chenar is sma.ll—scale rock fall. The detalls of the landslide are shown in Table
8-7-2-4. and Fig 8-7-2-2.

' In 1973, a _iarge-scale .]andslide_ occurred on the right bank of Boshar River, the location of which is
immediate downstream of the'rha'stef plan are_a. The siae_of the slide was 160 m in width, 480 m in
length, and the collapeed earth volume was 768,000 m’. The collapsed earth blocked up the Boshar
River and 2 temporal pond was created with the water depth of‘ around 10 m. After a short tlme the
blocked earth was collapsed and washed down
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(5) Zeras (K8-28) .
Landslides in this area are scattered along the right bank of Karoo Rivaf, in and around the main road
from Dawodiha to Lir Siya Shapouri,. and on the Southwest Area. The details of the tandslide are
shown in Table 8-7-2-5 and Fig 8-7-2-3. | | |
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- Table 8-7-2-1 Suﬁlmary of Landslide Survey in'Vastegan

Ne |- - Surface . | Deepdrainage | Formation . | Massslope | Date of Type of Coodinate The dimensions of landslide
- drainage . material S movement | Movement - :
RN . ' { Degrees ) - Longitude Latitude Vol.(m’ ) Agea fn) Depth (m) Width(m) | Length(m)
1 ~ Geod Very poor | Soil, detritus, 20.7 old Continous  } 51° . 04" 57 [31° 44" 02" - 130,000 - 225 650
2 Good Very poor Soil , detritus 5.0 Old Continous  }51° 04" 287{31° 44’ 21¢ - 50,000 - 175 300
3 Good Very poor Soil, detritus 7.0 Old * Continous | 51° 05 -13%{31° 44" 46"{- - 180,000 - 420 430
4 Good Very poor Soil , detritus 6.0 Old Continons " | §1° 05 g97|31° 45 03 - 16,000 - 70 170
5 Good Very poor Soil, detritus 10.0 Old Continous | 51° 05 04§31° 45° 08" - 11,000 - 80 160
6 Good Very poor Soil, detritus 11.0 0Old Continous  [51° 04" 34°131° 45 00| - 28,000 - 120 250
7 Good Verypoor .| Soil, detritus 6.9 Old Continous  1351° ¢4" 527(31° 45 14" - 35,000 - 150 250
8 Good Very poor Soil , detritus 7.3 Old Continous | 51° 04" 16"|31° 4% 20 - 11,000 B 220 550
¢ Good Very poor Soil, detritus 5.0 Q1 Continous | 51° 04 31"|31° 45 24" - 13,0060 - 109 150§
10 Good Very poor Soil , detritus 73 Cld Contincus - ] 51° 04" 327|31° 4% 32" - 75,000 - 270 270
11 Good Very poor Seil , detritus 10.21 Qld Continous [ 51° 04' 057[31° 4% 317 - 26,000 - 160 180
12 Good Very poor Soil, detritus 6.9 Old _ Continous  }51° 03° 527({31° 45 00 - 47,000 - 200 2560




Tabie 8-7-2-2 Summary of Landslide Survey in Chaman Goli-Bazdft

£01-8

No Drainage Type of formations | Date of Type of Movement - Cocdinate Locaticn Slope angle The dimensicns of landslide
movement )
Longitude Latitude (degree) Vol(m®) | Area (m®) | Width(m) | Length{m)
1 very poor Aghajary 1997 _ Simple Rotative | 50°,01,20%1 32°,12,48 |- Cham ghaleh | 30 625 750 80 Hy
2 very poor Aghajary 19597 Simple Rotative 30°,01,222 32°,12,58% | Cham ghaleh 2 22 52 95 20 5
3 very poor Aghajary 1997 Simple Rotative 50°,01,24*] 32°,12,49* | Cham ghaleh3 23 222 380 85 5
7 very poor Aghajary 1997 Repeated Rotative 50°, 01,261 32°, 12, 49¢ | Cham ghaleh 4 31 1,570 850 40 25
5 very poor Aghajary 1997 flowing 50°,01,19%} 32°,12,48° [ Cham ghaleh 5 26 1,256 550 15 40
3 very poor Aghajary 1591 Collapsive-rotative 50°,00,422 | 320,13, 162 Arteh ¥ Kyl 33,510 7,200 200 40
7 very poor Aghajary 1991 Collapsive-rotative 50°,00, 3102 32°,13 37 Arteh 2 35 590 350 25 15
8 VETY poor . Aghajary 1991 Rotative-collapsive 507, 58,32% ] 32°,15,2%° Arteh 3 26 863 300 24 13
g very weak to weak Aghajary {(Mpl) 1991 Cotllapsive-rotative 50°,01,20% 32°,11, 102 Tabarak 1 30 549] - 530 35 15
18 very weak to weak Aghajary (Mpl) 1991 Coilapsive-rotative 5¢°,01,20°f 32°,11,10% Tabarak 2 40 408 280 40 16
il very weak to weak Aghajary {Mpl) 1991 Rotative 50°,01,20% ¢ 327,11, 197 Tabarak 3 35 320 250 30 10
12 | very weak to weak Aghajary {Mp1} 1991 Rotative 50°,00,40% | 32°,11, 18 Tabarak 4 34 210 170 20 10
13 | - very weak to weak Aghajary (Mp1) 1991 Rotative 50°,Q0,08% | 32°,11,000 |  Tabarak 5 42 1,507 650 40 18
14 | very weak 1o weak Aghajary (Mp1) 1951 Rotative 50°,00, 07 | 32°, 10, 062 Tabarzk 6 a8 1570 550 30 20
15 | very weak 1o weak ‘Aghajary (Mp1) 1996 Whole slide 50°,01, 547 | 32°, 11, 00% | Ghaleh tabarak 23 950 550 1501 38
16 very weak to weak Apghajary (Mp1) 1996 . Simpie Rotative 50°,01,56% ) 32°,11,02* | Ghaleh tabarak 2 28 8,246 4,800 45 25
17 | very weak to weak Aghajary (Mp1) 1996 Repeated Rotative 50°,01,582 3 32°, 11, 04* | Ghaleh tabarak 3 26 863 50 2¢ 75




Table 8-7-2-3 Summary of Landslide Survey in Sarbaz

Type of

$01 - 8

No | Dmirage | Formation | Typeof . | Dateof Type of - Coodinate Location The dimensions of landslide
material | formations | movement | Movement : ' Activity ' |
: Longitude Latitude Vol(m®) Area (m%) Depth (m} Width(m) Length (m)
1 medium Soil Pabedeh marl 1992 Sliding 51°,36", 10" | 30°, 57, 50 Sarbaz 1 simple 9,811 3,963 5 30 80
- - : Retational : :
2 very poor . Boil Alluvium 1992 vast expansive | 51° 36, 38" | 30°, 56', 40 [ Sarbaz2 complex 2,356,194 157,080 1s 200 200
o S : - slide arca : _
3 { very peor-poor Soil Pabedeh marl 1993 flowing 51¢,367,35" | 30, 55,407 [ Noorabad 1 complex 16,800 4,200 8 150 30
4 | very poor-poor Soil Pabedeh marl | - 1993 Rotational | 51°,364', 37" | 30°, 55/, 43" | Noorabad 2 simple 6,000 2,200 b3 120 20
5 | very poor-poor Soil Pabedeh marl 1992 Sliding 51,367, 53" | 30¢, 557, 52 { Noorabad 3 simple 13,750, 5,500, 5 200 30
’ : C Rotational ] : .
6 | very poor-poor Soil Pabedeh marl 1992 Sliding 510,37, 12" | 30°,55,40" | Neorabad 4 Repeated 307,445 25,458 25 170 15¢
. - Rotational . -
7 | very paor-poor Soil Alluvium 1997 Sliding 51°,37,12" § 30°, 55, 42" | Noorabad 5 simple 190,000 18,000 20 200 100
’ : Rotational ’ ’ i
8 very poor Soil Pabedeh mar] 1992 Sliding 51°,37',06" | 30°, 55,12 | Noorabad & simple - 157,080 31,416 51 200 300
: Rotational :
9 very poor Soil Alluvium 1992 . Sliding 51°,36",27" | 30°, 55,127 | Noorabad7 complex 382,699 196,300 20 150 500;
) ) Rotaticnal
10 very poor Soil Pabedeh marl 1992 Sliding 51°,35",417 | 30°, 55, 40" | Noorabad 8 simple 3,142 1100 5 20 60} -
: . Rotational
11 Very poor Soil and Allwvium 1998 Sliding 510,38 ,38" | 30°, 54, 16" | Kahanganl simple 36,730 10,000 7 300 35
alluviom : Rotaticnai
12 * very poor Soil Pabedeh marl 1698 Sliding 51%,3¢", 56" | 30°,53",28" | Kahangan2 simple 1,050 . 420 5 3G 15
: Rotational 7 :
13 Very poor Seil Alluvium Old Sliding | 519,37, 00" | 30°, 53, 55" | Nomad area simple 7,000 2,800 5 50 60
Rotational
14 Soil Pabedeh mark 1992 Sliding 510,34, 077 | 30°,54,05" | DBijanpass . simple 10,500 3,500 6 66 &0

very poor

Ratational
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Table 8-7-2-4 Summary of Landslide Survey in Tang Sorkh

No { Frosion | Formation { Typeof Date of Type of Coodinate Location Type of The dimensions of landslide
material | formations | movement | Movement Activity
Lengitude Latitude “ Vel(m®) Area(m®) { Depth(m) Width(m) | Length(m)

L 1 veryintense Soil Pabedeh- 1973 Rotational | 51°,467,00"§30°,28 , 32" Cheshmeh chenar 1 simple 84,000 14,000 12 200 80
Gurpi :

2 intense Soil Pabedeh- 1992 Rotational |51, 447,327130°,27/, 51"} Cheshmeh chenar2 simple 675 200 2 10 10
Gurpi i

3 intense Soil Pabedeh- 1992 Rotational |51, 44", 3071 30°,27 ,47"} Cheshroeh chenar 3 simple 25,000 5,000 10 60 100
Gurpi .

4 intense Seil Pabedeh- 1592 Rotational | 51°, 44", 427130°,27",12%| Cheshmeh chenrar 4 simple 68,250] - 10,500 13 120 100
Gurpi :

5 low Soil & stones Razak 1973 Rotational | 51°, 48, 5 [30°, 28, 10¥ Yegal Fild simple 4,000 3.500 8 & 56

& | veryintense Soil Pabedeh- 1981 Ratational | 51°, 46", 40" 30°,28', 107 Tange sorkh 1 simple 135,000 18,000 15 100 200
Gurpi ' _

7 very intense | Soil & stones Razak 1681 Rotational- | 51°,47', 5" |30°,28, 1871 South of Tang sorkh simple 5,400 1,350 2 30 50

collapsive village
8 | very intense Soil Razak ig81 Rotational 517,487, 227(3¢°, 27, 18 Tange sorkh 2 simple 4,950 L16o kY 25 50
9 | veryintense Soil Razak 1981 Rotational | 51°, 48", 287 30°,27,17%| Nonh of Tang sorkh simple 6,075 1,350 9 30 50
: village . 1
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Table 8-7-2-5 Summafy of Landslide Survey in Zeras

No |Condition of} Formation | Typeof [Date of movement Coodinate Location County- The dimensions of landslide
weathering | material | formations village
First fast Longitude Latitude VoLim®) | Area (m?) | Pepth(m) | Width{m) { Length {m)

1 Surface Marl Aghajary 1997 | Continued | 50° - 19" - 557{31° - 35' - 34" { Badeloonl-In 750 m distance to the village Dehdez- 12 22 i 8 3
: : : Badeloea

F Surface Marl Aghajary 1597 | Continued | 50° - 197 - 50*[ 31° - 35/ - 34" [Badeloon2-In 850 m distance to the village Dehdez- 12 22 1 8 3
: ) S o Badeloon

3 Surface Marl Aghajary 1997 | Continued | 50° - 18’ - 40 31° - 35’ - 34" | Badeloon3-In 1000 m distance to the village Dehdez- 12 22 1 8 3
: : Badeloon

4 Surface Marl Aghajary 1997 | Continued | 50° « 18’ - 387[31° - 35 - 13*|Gerdiedan - In 500 m distance with the Dehdez- 1,400 200 3 30 30

village

5 Tothe depth | Topsoil & Topsoil & 1996 | Continued | 50°- 18’ . 53#131° .35/ . 00" |Gerdledan 2- in 900 m distance below the Dehdez- 412,234 38,000 20 187 210
of 2 meters |~ Red marl Aghajary road . Gerdledan

6 Surface Marl Aghajary 1997 | Continued § 50°- 17’ ~ 127{31° - 36’ - 357 | Zeras 1- In 3000 m distance to the village Dehdez-Zeras 104 20 2 10 10

7 12 meters depth Marl Aghajary 1996 | Continued | 50°-16'-317131° -35' . 57| Dehno 1- In 700 m distance 10 the village  |Dehdez-Dehno 435,240 7,000 12 120 60

8 |1 meters depth Mart Aghajary 1997 | Continued | 50° - 167 - 41"| 31° - 37 - 06" | Zeras 2- In 500 m distance to the village Dehdez-Zeras 3,140 1,100 5 40 30

9 Surface Marl . Aghajary 1997 | Continued | 50° - 17 - §9"]31° - 37 - 06" | Zeras 3- In 4000 m distance to the village Dehdez-Zeras 780 470 3 20 25

10 Surface Marl Aghajary 1997 | Continued | 50°- 177~ 11"|31°- 37" . 34| Zeras 4- In 2000 m distance to the village Dehdez-Zeras 3,270 1,760 4 30 &0

11 Surface .~ Mari Aghajary 1999 | Continued § 50° - 17 -277[31° - 36" - 44" [ Zeras 5- In 2500 m distance to the village | Dehdez-Zeras 2,100 900 4 25 40

12 Surface Marl Aghajary 1997 2000 | 50°-17-23"{31° - 34" - 48" | Zeras 6- In 2500 m distance to the village  § Dehdez-Zeras 2,360 200 4 5 45

_ 13 Surface Marl Aghajary 1997 { Continued | 50° - 18’ - 47"]31° - 37" . 58" | Davoodiha - In 3500 m distance to the Dehdez- 9,160 2,300 5 50 70
village Davocdiha
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Figure 8-7-2-1 Location Map of Natural Disaster-(Sarbaz)
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Figure 8-7-2-2 Location 'Map of Natural Disaster-(T: ang Sorkh)
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