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4 - Rain Water Harvesting
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Figure 1- Location map of the Ag Emam watershed in Iran and Golestan Province
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Table 1- Levels of fitness classes in each layer of the log information

9 8 7 6 5 4 3 2 ““’L‘ b
Suitability level
5k
- - - 500-600 - 400-500 - 300-400 - o
Rain
) i ] = o 8 ) Sk cdl
- Clay Loess Sandy loam Soil texture
Er w2 By byl ] e ol eatS sl s
Range Rainfed Rainfed and Range Forest Irrigated farming Garden Land use
5-10% 10-18% - - - 18-30% 0-2%  30-48% e
Slope
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Table 2- The relative importance weights for layers information
i ) 628 S6 el oot 5515
Slope Land use Soil texture Rain Factors
(32 ) upenl (9
30 15 30 25 Weight of the relative
importance (percent)
ool 51 usul A g 55 Covlumo Y Jgun
Table 3- River sub basin area of Ag Emam watershed
9 8 7 6 5 4 3 2 1 s
Subbasin
7639 861.7 971.6 6146 513.3 1147.1 738.6 2039.3 1078.2 (e Jeolue
Area (ha)
875 987 1113 704 588 1314 846 2336 1235 cobus 2oy

Area (percent)
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Figure 2- sub basin Map of Aq Emam watershed
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Figure 3- Map of the isorain Ag Emam catchment

Table 4-The average amount of daily rainfall in millimeters per month in the period (2002 to 2011)

Shw! ol 60 S U e e BIdpe BB Cudud,l (3,959 0o
Mar. Feb. Jan. Dec. Nov. Oct. Sep. Aug. Jul.  Jun. May Apr. Station
>
6.7 8 59 79 9 9.8 11.4 11.8 4.7 5.9 4.7 7.8 Wz
Chenarly
8.9 10 84 93 98 138 23.8 15 6.6 6.7 7.2 9.4 U ‘s)l'f’
Sarighamish
L)
6.5 6.3 63 59 68 119 4.6 8.6 6.2 9.1 6.3 8.1 bl
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Table 5- Number curve values for each sub basin

9 8 7 6 3 2 1 e
Subbasin
81 783 813 797 775 792 79 82 80 CN
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Figure 4- Map of runoff potential in Aq Emam catchment
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Table 6- The daily runoff depth in millimeters per month per sub-basin in the period (2002 to 2011)

doo> 5

Subbasi ole
u asin
9 8 7 B 5 ) 3 2 1 Month
0249 0601 0316 0407 0724 0504 053 0219 04l P
pr.
0.568 1.05 0.854  0.926 1.54 1277 1337 0.85 1.16 WM 2]
ay.
0.127 0454 0956 0436 1121 0927 096 0541 081 ’J"f
un.
0574 1056 0872 093 154 1281 1326 085 1.6 =
ul.
0.18 047 0237 0222 0171 0036 0044 0007 0013 A0
Aug. Gos
0971 1421 1122 0771 0315 009 0066 0001 0026 %% bl
P
R L
0.0002  0.098 0222 0055 0324 0.8 021 0031  0.35 2 Rt
AT mm
0466 0862 0214 0496 0542 0304 0235 0088 0231 ﬁfu (mim)
ovV.
064 1076 0325 067 0745 047 05 0194 0383 DP'
cC.
0558 1013 0604 08 119 0916 0959 0541 081 &
an.
0556 098 032 0671 0722 0546 048  0.187 0374 oot
€0.
0514 095 0482  0.712 1 0.734 0772 0394  0.635 b
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Table 7- Monthly and annual runoff depth in millimeters at each sub basin in the period (2002 to 2011)

a9y ; olo
Subbasin
9 8 7 B 5 ) 3 2 1 Month
28 6.8 2.6 4.4 7 47 5.01 2.06 4 o090
Apr.
4.6 8.5 5.6 7.5 12.2 9.9 10.5 6.7 9.2 g
May.
0.3 1.1 2.1 1.3 4.4 3.9 4.05 23 34 A5
Jun.
2.1 3.9 22 33 5.04 4 42 2.7 3.7 Jf;
ul.
1.02 2.6 0.6 1 0.5 0.1 0.1 0.02 0.04 050
Aug.
6.8 8.8 1.5 3.3 0.7 0.2 0.13 0.01 0.05 )gﬂ*‘ Sllyy Ges
cp.
ﬂjj (ioeles)
0.001 0.3 0.5 0.2 0.9 0.5 0.6 0.08 0.4 o Runoff
ul (mm)
3.2 5.7 0.9 3 2.6 1.4 1.5 0.4 1.05 X
Nov.
7 11.4 2.06 6.4 5.7 3.4 3.6 1.4 2.8 3l
Dec.
4.1 7.3 3.07 5.6 7.8 5.8 6.1 35 5.2 82
Jan.
6.5 11.2 2.1 7 5.9 3.5 3.8 1.5 2.9 ok
Feb.
5.2 9.6 3.8 7.06 9.5 6.8 7.3 3.7 6 .
Mar.
43.66 77.2 27.03 5006 6224 442 46.9 2437  38.74 YL
Annual
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Table 8- Runoff depth in millimeters, potential class and priority sub watershed in the period (2002 to 2011).

g 3 3!
Subbasin
9 8 7 6 5 4 3 2 1
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Annual runoff (mm)
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Priority
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Figure 5- Map of priority sub watershed based on the amount of runoff

Cal 805 0303 £l ol 6mlS &y el s yieS

Pl sl SB Gl gaCdl (B20j9 -+ Sy
Table 10- Soil Watershed tissue Aq Emam weighting
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Table 9- different classes weighted gradient AqQ Emam
watershed
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20-30 15-20 8-12 5-8 25
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Table 11- Weighting land us of Ag Emam watershed

FaBY) ;ﬂ'iSW'l" Ceelyy balswo S Csly; @iu.ms N CESe 2 Vv | N v A DY SN 3
Range Rainfed & Irrigated farming Rainfed farming Irrigated farming Forest  Garden Land use
9 7 8 4 5 2 05

Weight
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Table 12- Weighting of different classes rainfall in Ag Emam catchment

500-600 400-500 300-400 ""?L:
Rain

6 4 09
Weight
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Table 13- Area and percent area of appropriate areas and inappropriate sub basin Ag Emam watershed

9 8 7 6 5 4 3 2 1 o9 )
Subbasin
664 862 755 246 254 904 674 563 339  UESe)esle
Area (ha) cawlio 3blio
87 100 78 40 49 79 91 28 31 Colus Loy suitable regions
Area (percent)
100 0 217 369 259 243 65 1476 740 O=)cebe
Area (ha) Culiols 3blio
13 0 22 60 51 21 9 72 colus do)  unsuitable regions
Area (percent)
' !
5 1
! t
! it
!
i = r - m Kiometers H

wSgn 15 0 40 DUl (5 glaen St Bblio anidi —1 S
Figure 6- Map of areas prone to runoff collected in each sub watershed
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Introduction : Given its low and sparse precipitation both in spatial and temporal scales, Iran is nestled in an
arid and semiarid part of the world. On the other hand, because of population growth, urbanization and the
development of agriculture and industry sector is frequently encountered with increasing water demand. The
increasing trend of water demand will widen the gap between water supply and demand in the future. This, in
turn, necessitates urgent attention to the fundamentals of economic planning and allocation of water resources.
Considering the limited resources and the declining water table and salinization of groundwater, especially in
semi-arid areas forces us to exploit surface waters. When we evaluate the various methods of collecting
rainwater, surface water that is the outcome of rainfall-runoff responses in a basin, is found to be a potential
source of water and it can be useful to meet some of our water demand if managed properly. Water shortages in
arid areas are critical, serious and persistent. Thus, water harvesting is an effective and economic goal. The most
important step in the implementation of rain water harvesting systems is proper site selection that could cause
significant savings in time and cost. In this study the potential of surface waters in the Aq Emam catchment in
the east Golestan province was evaluated. The purpose of this study is to provide a framework for locating areas
with water harvesting potential.

Materials and Methods: For spatial evaluation of potential runoff, first, the amount of runoff is calculated
using curve number and runoff potential maps were prepared with three classes: namely, the potential for low,
medium and high levels. Finally, to identify suitable areas for rain water harvesting, rainfall maps, soil texture,
slope and land use were weighted and multiplied based on their importance in order to determine the appropriate
areas to collect runoff

Results and Discussion : The results of runoff production potential indicated that May and June accounted
for the highest runoff and it can be inferred from these results that both of these months are characterized with
storms which was confirmed by interviewing local residents and as range-land covers the largest land use in the
basin as well as low vegetation density in the spring and summer due to overgrazing, much more runoff has been
produced which is in line with the studies conducted by the Department of Natural Resources of the Golestan
province in Aq Emam watershed (2003) as well as findings of Eftekhari et al. The results showed that the highest
areas of the sub watershed 8, and 3 were suitable for rain water harvesting. Thus, the appropriate areas for rain
water harvesting in the sub watersheds do not have a uniform spatial distribution according to the results. It can
be argued that these sub basins are characterized by 4 criteria to be appropriate for rain water harvesting, which
is in confirmation with Miliniai et al. Also according to the results, the areas suitable for rainwater harvesting in
each sub-basin have heterogeneous spatial distribution as confirmed by the results of Eftekhari and Jin et al.
Given the final map from integrating data layers, it was found that the central part of the study area has a good
potential for rainwater harvesting and as results show, suitable area for water harvesting in the watershed
coincides with range-lands that have a moderate crown cover as confirmed by the results reported by Tabatabaii
et al.

Conclusion: Finally it can be said that spatial evaluation and identification of proper areas for rain water
harvesting is an important and necessary step in the application of rain water harvesting systems.
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