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The Stochastic Programming with Recourse use in
Decision Analysis of water Resources Manager

Program
Student : Kai -Jung Liou Advisor : Dr. Liang-Cheng Chang

Department of Civil Engineering

National Chiao Tung University
Abstract

For water resources management, short-time and long-term planning are
usually trade-off. For long-term planning usually concerns about water supply
and short-term planning usually faces responses for water shortage. The cost of
the long-term planning is easier to estimate but the cost for short-term planning
has high uncertainty.

A complete water resources planning should consider both long-term and
short-term issues for best management portfolios. This study applies Stochastic
Programming with Recourse use to develop a decision making model for water
resources management. Two-phase procedure is-used in this study. In the first
phase, the shortage probability is evaluated based on the current water
distribution system. The second phase optimizes the decision portfolio based on
the shortage probability and the cost for possible decisions. This proposed
approach is applied to Taipei and Taoyuan areas. For Taipei, median and high
growth of water needs are assumed. The optimized results show that the
two-way water pipeline system is needed between Taipei and Keelung for
long-term. Reduction of water supply and extraction of groundwater are needed
actions for short term. For Taoyuan, under median growth of water need,
reduction of water supply and irrigation management are needed. Under high

growth of water need, additional fallow is needed.



The result shows that a complete consideration of both long-term and

short-term benefits can lead a better decision of water management.
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29 181 0~0.2 0.0110 Vv \Y - -
30 182 0~0.2 0.0165 Vv \Y - -
31 120 0.2~0.4 0.0166 Vv - \Y -
32 204 0~0.2 0.0186 Vv \Y - -
33 365 0.2~0.4 0.0527 Vv \Y \Y -
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PRxEESZ(F LM EFERT LE) (12
oK E B w4 %
N i T RV PO PO bl b
k= i A AN o
1 1 0~0.2 0.0004 \Y% \Y - -
2 2 0~0.2 0.0011 \Y \Y - -
3 3 0~0.2 0.0011 \Y% \Y - -
4 4 0~0.2 0.0015 \Y% \Y - -
5 5 0~0.2 0.0032 \Y \Y - -
6 6 0~0.2 0.0011 \Y% v - -
7 7 0~0.2 0.0038 \Y% v - -
8 8 0~0.2 0.0007 \Y \Y - -
9 9 0~0.2 0.0008 \Y% \Y - -
10 10 0~0.2 0.0037 \Y% v - -
11 11 0~0.2 0.0020 \Y \Y - -
12 13 0~0.2 0.0012 \Y% \Y - -
13 14 0~0.2 0.0026 \Y% \Y - -
14 15 0~0.2 0.0014 \Y \Y - -
15 16 0~0.2 0.0015 \Y% v - -
16 20 0~0.2 0.0055 \Y% v - -
17 21 0~0.2 0.0038 \Y \Y - -
18 22 0~0.2 0.0040 \Y% v - -
19 23 0~0.2 0.0021 \Y% v - -
20 26 0~0.2 0.0024 \Y \Y - -
21 29 0~0.2 0.0026 \Y% \Y - -
22 30 0~0.2 0.0027 \Y% v - -
23 33 0~0.2 0.0030 \Y \Y - -

90




PRxREESZ(FALMEFERT LE) (202

oK E B = S &

HoBE “Tj; kS| AP F | F - EUR | B S RERUR e R iR R
24 | 35 | 0~0.2 | 0.0032 v Y% - -
25 | 40 | 0~0.2 | 0.0037 Y Y - -
26 | 44 | 0~0.2 | 0.0040 Y Y - -
27 | 47 | 0~0.2 | 0.0043 v Y% - -
28 | 49 | 0~0.2 [ 0.0045 Y Y - -
29 | 51 | 0~0.2 | 0.0047 Y Y - -
30 | 52 | 0~0.2 | 0.0047 v Y% - -
31 | 53 | 0~0.2 | 0.0048 Y Y - -
32 | 57 | 0~0.2 | 0.0104 Y Y - -
33 | 59 | 0~0.2 | 0.0054 v Y% - -
34 | 60 | 0~0.2 | 0.0110 Y Y - -
35 | 63 | 0~0.2 [ 0.0058 Y Y% - -
36 | 65 | 0~0.2 | 0.0059 v Y% - -
37 | 71 | 0~0.2 | 0.0065 Y Y - -
38 | 75 | 0~0.2 [ 0.0068 Y Y - -
39 | 80 [ 0~0.2 | 0.0073 v Y% - -
40 | 8 | 0~0.2 | 0.0075 Y Y - -
41 | 83 | 0~0.2 | 0.0076 Y Y - -
42 | 8 | 0~0.2 | 0.0079 v Y% - -
43 | 87 | 0~0.2 | 0.0079 Y Y - -
44 | 99 | 0~0.2 | 0.0090 Y Y - -
45 | 112 | 0~0.2 | 0.0205 v Y% - -
46 | 150 |0.4~0.6| 0.0137 % - - Y
47 | 218 | 0~0.2 | 0.0192 Y Y - -
48 | 210 |0.2~0.4| 0.0199 v Y% v -
49 | 258 |0.2~0.4| 0.0236 % Y Y -
50 | 293 |0.2~0.4| 0.0268 % Y Y -
51 | 365 [0.2~0.4| 0.0607 v - - v
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PRFEESe (B L FRRLAKALE) (1/2)

ST L8 % =ik
KA e BoRF | FABF (B oRE | F-HETK| 5
kS
1 1 0 0.0005 V - -
2 2 0 0.0009 V - -
3 3 0 0.0008 V - -
4 4 0 0.0015 V - -
5 5 0 0.0014 Vv . .
6 6 0 0.0027 V - -
7 8 0 0.0022 V - -
8 9 0 0.0033 V - -
9 10 0 0.0018 V - -
10 11 0 0.0020 V - -
11 12 0 0.0011 V - -
12 13 0 0.0024 V - -
13 15 0 0.0041 V - -
14 19 0 0.0017 V - -
15 21 0 0.0038 V - -
16 24 0 0.0044 Vv . .
17 26 0 0.0024 Vv . .
18 27 0 0.0025 V - -
19 29 0 0.0026 V - -
20 30 0 0.0027 V - -
21 34 0 0.0062 V - -
22 36 0 0.0033 V - -
23 38 0 0.0035 V - -
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PSR Re (B L FRRELKELE) (22)

ok E 2 L% =ik
Koy b HORF |FAPF | B o RE[F-BEUR | 5 FET
kK
24 40 0 0.0037 \Y/ - -
25 43 0 0.0039 \Y/ - -
26 45 0 0.0041 \Y - -
27 48 0 0.0044 V - -
28 51 0 0.0093 \Y/ - -
29 56 0 0.0051 \Y - -
30 58 0 0.0053 \Y/ - -
31 62 0 0.0057 \Y/ - -
32 63 0 0.0058 \Y - -
33 65 0 0.0059 \Y/ - -
34 67 0 0.0061 \Y/ - -
35 68 0 0.0062 \Y - -
36 69 0 0.0063 \Y/ - -
37 83 0 0.0076 \Y/ - -
38 84 0 0.0077 \Y - -
39 98 0 0.0089 \Y/ - -
40 111 0 0.0101 \Y/ - -
41 112 0 0.0102 \Y - -
42 150 0~0.2 0.0137 \Y/ V \Y/
43 203 0~0.2 0.0185 \Y/ V \Y/
44 213 0 0.0195 \Y - -
45 218 0 0.0199 \Y/ - -
46 273 0 0.0249 \Y/ - -
47 365 0~0.2 0.0608 \Y V \Y
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