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5- Two-stage stochastic programming (TSP)
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3- Interval-parameter stochastic

programming (IPTSP)

two-stage
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1I- An extended Interval two- stage stochastic
programming
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Table 1- Water supply under different flow levels and associated probability in Ajabshir Qalea Chay dam

(G 5o ,15) ol adye (%) Jlois! ol b
Water supply (103m®) Probability (%) Flow level
[6, 34] 0.31 Low S
[87, 200] 0.42 Medium lewgio
[267, 466] 0.27 High sL;

Source: Research findings
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Table 2- Related economic data and promised target of water allocation quantity for crops in Ajabshir Qalea Chay dam

(S0 o yl30) (W) o 0313 p3cg

wanass Ol caSo g0 Sy 15l 4 (A dgw

sasg &l Ll CaSe o Sy 513l & (A dgww 45 il

JCT:: Promised target of water (Jb,) (NBE) (JU,) (CF) o

allocation (10°m’) Net benefit for water allocation Shortage cost
Wﬁ; [7.3,11.4] [2217, 2710] [1713, 2003]
Bafley [7:3,114] [1785, 2182] [1370, 1675]
P [17.3,27.1] [3928, 4801] [2728, 3335]
o [182, 28.6] L4697, 5741] (3664, 447
G)rf;e [173,27.1] [2264, 2767] [2597, 3174]
w;fut [227,35.7] (38532, 47094] [5426, 6241]
A,,:::’nd [20, 31.4] [47397, 57930] [6449, 7882]
Apple [20, 31.4] [1184, 1447] [6371, 7656]

Source: Research findings
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Table 3- Optimized solutions of TSP method under optimized water allocation targets in Ajabshir Qalea Chay dam (103m?)

P ” 0 1Y 959! 925 plst o
Wheat Barley Potato Onion Grape Walnut Almond Apple
b Cndy )2 g2 ol ke 9 9 13,57 15.16 14.67 13.07 17.03 14.85
Allocated water
ol odl> oy u] Ak )h'n',o
+
Wiope) 11.42 11.42 27.14 28.57 27.14 35.71 31.42 20
Optimized water allocation
targets
#S ok g 35.71 11.42 11.42 28.57 27.14 35.71 [10.82,27.7 20
Low level 9]
o gdaw
(SEope) oS Laws [0,34.41] 11.42 11.42 [0,28.57] 27.14 [0,34.41] 0 0
Shortages  Medium level
ok daw
L 0 [0,11.42]  [0,11.42] 0 [0,8.18] 0 0 0
High level
w5 o ghe 0 0 0 0 0 0 [3642061] 0
Low level
I b a0357
‘.-’lultee Loogio 1'] o 0 0 [0,28.57] 0 [1.30,35.71] 31.43 20
(Afjope) Medium level
Actual water
. obe s
allocation ab; 35.71 [0,11.42] [0,11.42] 28.57 [11‘?]'96'27' 35.71 31.43 20
High level
(Jb) s gl 390 [2690300.891, 3678284.502]
Net benefit

Source: Research findings
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Figure 1- Optimized water allocation patterns through the ITSP model under low, medium and high flows in Ajabshir Qalea
Chay dam
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Table 4- Cost of increasing 1m? of water and available amount of water from other alternatives in Ajabshir Qalea Chay dam
(Rials/103md)

(E%) (ATZ,)
K=1 K=2 K=3 K=1 K=2 K=3

Wheat .8 [1028,1047] [1713,2093] [857,1256] [9,12] [9,11] [10,13]
Barley , [685,1005] [1370,1675] [822,838] [9,12] [9,11] [10,13]
POLALO i} o [1637,1668] [2728,3335] [1364,2001] [25,27] [22,24] [26,28]
Onion jl, [1832,2687] [3664,4479] [2198,2240] [21,23] [27,29] [27,29]
Grape ,5 [1558,1587] [2597,3174] [1298,1904] [20,22] [27,29] [27,29]
Walnut 45,5 [2713,3745] [5426,6241] [3256,3121] [25,28] [34,36] [34,36]
Almond b, [3869,3941] [6449,7882] [3225,4729] [28,32] [26,30] [25,29]
Apple e [3186,4594] [6371,7656] [3823,3828] [28,32] [26,29] [25,29]

Source: Research findings
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Table 5- Optimized solutions of extended ITSP method under optimized water allocation targets in Ajabshir Qalea Chay dam

(10°3m?®)
oS P ) e W 255l 95 el [
Wheat Barley Potato Onion Grape Walnut Almond Apple
(Wikpe) o ools o1y ol digy e
Optimized water allocation 10 9 26.89 28.57 23.61 35.71 31.43 20
targets
w5 o> ghe 10 9 [2526.89]  [27.2857] 2714 [253571]  [2527.79] 20
Low level
dgu0S Lo o s
+ 5o O 9,10 9 26,26.89 0,23 27.14 0 0,21.59 0,20
o) SO [9,10) [ ] [0.23] [02159]  [020]
ortages o
3 o> g 0 0 [0,23.39] 0 [0,8.18] 0 0 0
High level
_ w5 o ghe 0 0 [0, 1.89] [0,1.57] 0 [0,1071]  [3.64643 0
Lawass Low level
+ T .
(Aijopt) < J‘“’""_UQ* g [0.1] 0 [0,0.89] [5.57,28.57] 0 3571 [9.84,31.43 [0,20]
Aciual water Medium level 1
allocation 3bj ol ghe 10 9 [3.5,26.89] 2857 [1896.27 5549 31.43 20
High level 14]
(o) s ol 35 [2241602.08,3506696.74]
Net benefit

Source: Research findings
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Table 6- Optimal decision to choose alternatives for crops under different levels of water flows in Qalea Chay dam of

43U
o
Figure 2- Optimized water allocation patterns through the extended ITSP model under low, medium and high flows
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Figure 3- Upper and lower bounds of net benefits obtained through ITSP and Extended ITSP in Ajabshir Qalea Chay dam
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