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ABSTRACT

Tre protability based rule curves were developed for Mun Bon and Lam Chae reservoirs and

compared vith the vacancy-minimum storage requirement rule curves. The two reservoirs weie
simulated aczording to the two types of rule curves using 43 years of data (1952-1999). The resemvoir
water shortage and spillage were analyzed. it clarified that the vacancy-minimum  storage

requirement rule curve gave the water shortage closed to the 20% probability based rule curve. The
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analysis of 5%, 10%, 20% and 30% probabilities rule curves showed that the higher risk (probability)
rule produced the higher degree of water shiortage in term of the maximum shortage and the sum
squared shortage in both reservoirs. The simulation result also showed that both types of rule curves
gave smaller vaiue of the maximum shortage and the sum sguared shortage than the standard
operating policy. The frequency and the sum of spillage of the reservoirs operated by using the
vacancy-minimum storage requirement rule curve compared with the probability based ruie curve
and standard operating poiicy were the lcwest. The analysis of the prcbability based rule curves of
difficult risk showed that the higher risk rule broduced the higher degree of the frequency, maximum
spillage, sum spillage and the sum squared spillage in both reservoirs and gave the highest value for
the standard operating policy. The result indicated that both types of rule curve can be reduced the
severity of water shortage by distributed the low frequency-high magnitude shortage and also

reduced the amount of water spillage.
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Shotage  Spil  MaxShotage MaxSpil  I(Shontage) T(Shorage) ~ T(SPil) (il
Opeiating Rule .
(Months)  (Months) (MCM) (MCM) (MCM) (MCM) (MCM) (MCM)
1. Vacancy-Minimum Storage 38 18 21.52 76.09 203.06 248453 381.77 14,638.8¢

Requrement Rule Curve

2. Probabiiity Based Rule Curve

- Risk 0.05 66 22 2152 76.09 236.62 2.057.59 502.57 19.798.03
- Risk 0.10 48 24 21.52 76.09 206.13 210123 515.29 20.193.39
- Risk 0.20 33 26 21.52 76.09 193.10 2.137.42 534.23 20,591.15
- Risk 0.30 30 29 21.52 76.09 187.49 221114 543.37 20.923.48
3. Standard Operating Policy 19 30 21.52 76.09 182.83 2,443.28 550.49 21,006.69
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Shortage Spil Max Shortage Max Spill  T(Shortage) Z(Shoﬂage)z Z(Spill) S(Splll)z
Operating Rule

(Months)  (Months) (MCWM) (MCM) (MCM) (MCM)  * (MCM) (MCM)
1. Vacancy -Minimum Storage 59 12 38.50 152.61 479.21 8,143.26 448.43 38,706.63
Requirement Ruie Curve
2. Probability Based Ruie Curve
- Risk 0.05 43 18 25.44 174.86 858.29 9,332.72 536.09 44,620.06
- Risk 0.10 e 18 2568 171.51 663.72 8.998.94 670.87 51,379.73
- Risk 0.20 65 21 327 163.11 54173 8.804.41 772.98 57.423.35
- Risk 0.20 44 2 38.50 161.38 522.88 10.713.04 830.90 63,722.02
3. Standard Operating Polic y 24 26 40.19 164.85 508.9* 12,856.69 912.23 72.470.02
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. Shortage Spil  Max Shotage  Max Spill  E(Shortage) %(Shortage )2 T(Spill) z(spm)z
Operating Rule

(Months)  (Months) (MCM) (MCM} (MCM) {MCM) (MCM) (MCM)

1. Vacancy-Minimum Storage 34 14 36.84 207.58 279.59 5.458.85 673.20 71.142.45
Requirement Rule Curve ’
2. Probability Based Rule Curve : .

- Risk 0.05 102 21 19.68 182.69 518.83 492226 725.43 56,275.96
L - Risk 0.10 59 24 2197 197 13 370.95 4.405.33 906.95 75,673.72
i . - Risk 0.20 39 23 29.34 216.25 320.87 5.507.96 1.108.80 101.284.64
- Risk 0.30 26 29 36.84 22362 312.15 7.247.00 1,198.05 111,729.65

3. Standard Operating Policy 12 32 38.31 232.28 260.31 6,569.41 1.276.48 121,458.27
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Operatng Rule Shotage  Spil  Max Shortage  Max Spill :(Sr.mnage) Y(Shotage).  S(Spil) -
(Months)  (Months) (MCM) {MCM) (MCM) (MCM) (MCM)
1. Vacancy-Minimum Storage 8 24 31.77 241.32 17136 3,560.86 9€2.30 105.4
Requiremen* Rule Curve
2. Probability Based _Rule Curve
- Risk 0.05 58 b 20.02 205.48 284.55 2.456.51 996.36
- Risk 0.10 35 .31 23.79 237.90 195.26 2,213.09 1.282.70
- Risk 0.20 20 36 25673 25114 161.76 2.426.59 152234
- Risk 0.30 0 . 41 29.36 251.14 132.33 293502 1,614.64
3. Stangard Operating Policy 5 46 36.43 251.14 116.3¢ 3.268.82 1.743.67
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