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91-92 8.3 19.5 27.8
92-93 9.3 23.2 32.5
93-94 10.5 253 35.9
94-95 12.6 20.9 33.4
95-96 3.7 14.9 18.6
96-97 3.6 19.1 22.7
97-98 2.8 13.9 16.7
98-99 1.6 15.1 16.7
99-2000 25 12.1 14.6
2000-2001 3.6 15.0 18.6

&l b O LY SY RS RO N Y Rl Js
91-92 105.9 43.6 62.3
92-93 120.6 49.0 71.6
93-94 1254 534 72.0
94-95 74.4 28.6 458
95-96 62.4 24.3 38.0
96-97 58.4 17.2 41.2
97-98 32.2 5.6 26.6
98-99 22.8 4.7 18.1
99-2000 20.7 3.3 174
2000-2001 24 1 3.7 204
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Tassoj plain groundwater hydograph (94-2002)
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Groundwater losses for Tassoj area
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Net irrigation water requirement Supplied by Supplied by ground water
Water years (MCM) Surface water (MCM)
(MCM)

91-92 97.04 62.27 34.8
92-93 107.93 71.62 36.3
93-94 117.27 72.04 45.2
94-95 124.39 45.84 78.6
95-96 126.67 38.04 88.6
96-97 127.53 41.23 86.3
97-98 104.99 26.60 78.4
98-99 99.02 18.11 80.9
99-2000 92.51 17.41 75.1
2000-2001 89.03 20.37 68.7

gomd andia o Al o mbie 51 Jloaiul Bl OT ¢ ssleds Jgaa

Net irrigation Supplied by  Supplied by ground Agriculture wells

Water years water requirement  surface water water discharge

(MCM) (MCM) (MCM) (MCM)*
91-92 57.02 27.8 29.22 27.0
92-93 66.03 32.5 33.51 30.3
93-94 72.61 359 36.76 355
94-95 60.82 334 27.38 27.4
95-96 67.21 18.6 48.60 45.2
96-97 72.18 22.7 49.52 46.5
97-98 83.25 16.7 66.56 64.0
98-99 83.51 16.7 66.79 63.0
99-2000 77.20 14.6 62.64 60.0
2000-2001 70.09 18.6 51.47 51.0
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~ _Planted Tassoj area Salmas area

Area Agric. Office Satellite image Agric. Office Satellite image
Crop type - [ Area (ha) | % | Area (ha) % Area (ha)] % |Area (ha)] %
Winter crops 5280 39.6| 4956.1 353 5778 33.9 33369 | 22.7
Summer crop 1755 13.2| 6227.8 44.4 3621 21.3 2358.5 16.0
Alfalfa 1800 13.5| 507.87 3.6 1207 7.1 2487.7 16.9
Orchards + alfalfa 4500 33.7| 2339.7 16.7 6431 37.7 65399 | 444
Total 13335 100 | 14031.4 100.0 17037 | 100.0 | 14723.1 | 100.0
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Crops/ years [ 91-92 | 92-93 [ 93-94 194-95|95-96[96-97| 97-98 | 98-99 [99-2000)2000-2001

Winter crops | 16.7 21.8 248 (2391273305 | 305 | 309 34.8 31.1

Summer crops | 7.9 10.5 104 [ 72 [ 95 | 6.8 8.8 8.1 6.9 11.2

Alfalfa 14.2 15.7 173 [ 119 3.8 | 9.3 | 21.7 | 11.6 11.8 17.7

Orchards 18.2 18.0 20.1 [17.8126.6| 256 | 345 | 36.7 23.7 322

Total 57.0 66.0 72.6 16081672722 956 | 874 77.2 92.2

(MCM) (ulabis dilaio (513 5 9550 okl OT SV eslad Jguan

Crops/ years | 91-92 | 92-93 | 93-94 | 94-95 [ 95-96 | 96-97 | 97-98 [ 98-99 199-2000| 2000-2001

Winter crops| 23.2 32.8 333 28.8 | 35,5 | 354 | 395 | 29.8 332 28.5

Summer cropy 36.8 31.0 36.8 | 40.7 | 498 | 50.3 | 18.1 | 130.4 | 15.7 16.6
Alfalfa 32.1 21.6 262 | 27.7 | 348 | 352 | 13.5 | 10.2 10.3 10.6
Orchards 2.9 14.8 17.5 19.6 | 21.2 | 23.4 | 287 | 374 | 38.1 333
Total 95.0 | 100.2 | 113.9 | 116.7 | 141.4 | 1443 | 99.8 [ 207.8 | 97.3 89.1
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Water Arrig. .
years P SWi, ET, | AS I\i:/ttlrz;g Irrigated (1\(46(3{\512131) Ifrlfgl&l;)
(MCM) area [ha]
91-92 44.4 27.8 74.1 -1.9 57.02 11525 0.005 -376
92-93 46.2 32.5 81.6 -2.9 66.03 12526.5 0.005 -560
93-94 57.4 359 108.1 -14.9 72.61 13310 0.005 -2724
94-95 30.9 334 70.8 -6.5 60.82 9650 0.006 -1037
95-96 25.0 18.6 76.5 -32.9 67.21 9975 0.007 -4882
96-97 30.7 22.7 86.5 -33.2 72.18 10815 0.007 -4973
97-98 27.4 16.7 94.5 -50.4 83.25 10772.5 0.008 -6526
98-99 21.8 16.7 84.3 -58.2 83.51 10500.0 0.008 -7320
99-2000 17.7 14.6 96.8 -52.0 77.20 10393.6 0.007 -7007
2000-2001| 23.1 18.6 78.4 -36.7 70.09 10803.7 0.006 -5659
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(1) () 3) “4) (5) (6) (7 (3) ©)
Water Net.irrig. .
Irrigated ©)/(7) Surplus
years P SWin | ETa | SWoui | AS mg\c}[) area (ha) |(MCM/ha)| Irrig. (ha)

91-92 67.9 | 1059 | 122.4 | 43.6 7.8 97.04 23167 0.004
92-93 93.2 | 120.6 | 140.4 | 49.0 | 244 107.93 23447 0.005
93-94 96.1 | 125.4 | 1569 | 534 | 11.2 117.27 24708 0.005

94-95 70.7 74.4 | 144.0 | 28.6 |-27.5| 124.39 24490 0.005 -5414
95-96 59.2 62.4 | 1422 | 243 | -449| 126.67 23100 0.005 -8188
96-97 64.0 584 | 151.5 | 172 |-463 | 127.53 23000 0.006 -8350
97-98 38.0 322 | 1272 56 |-62.6 | 104.99 18015 0.006 -10741
98-99 30.1 22.8 | 1103 4.7 |-62.1 99.02 15401 0.006 -9658
99-2000 | 254 20.7 100 33 |-572 92.51 14309 0.006 -8848
2000-2001| 36.6 24.1 | 109.5 3.7 |-52.5 89.03 14723 0.006 -8682
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Abstract

In this research water balance was calculated for Salmas and Tassoj in the north and
western-north part of Orumiyeh Lake in ten water years (1991-2001).

Satellite images (Aster on 2™ July 2001) were used to determine type and area of
cultivated crops. CROPWAT model was applied to calculate actual evapotranspiration
and net irrigation water requirement based on local climatic data and derived crop data
on satellite image processing. Inflow and outflow amounts of surface water were
determined using river discharge data in irrigated area, which, are equipped with
hydrometers gauges. In ungauged area runoff was estimated by applying runoff
coefficient method. Groundwater uses for agricultural practices was determined using
current pumping data in the Tassoj region. Groundwater uses in the Salmas area where
has no pumping data was calculated by applying net irrigation water requirement
approach. Water balance for irrigated lands in both areas was calculated by applying an
irrigation water balance model. The calculated water balance shows a deciding trend in
both areas, particularly in the Tassoj area.
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