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A Comparative Study of Monte Carlo and Autoregressive Methods
for the Synthetic Generation of River Flows
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Abstrat

The purpose of stochastic models for synthetic generation of river flows based on the
short-term observed data is to provide abundant input data to the water resources systems of
which the system performance and operation policy are to be determined beforehand.

Among many of such models the Monte Carlo Method of synthetic generation, which is
usually known to be appropriate for annual data generation, is employed to check if it can
be applied for the generation of monthly flows. For the purpose of comparisons the statistical
parameters of the generated monthly flows by Monte Carlo model based on the appropriate
probability distribution for each month were compared with those of the generated flows by
Thomas-Fiering multiseason model and with those of the observed monthly flows.

On the other hand, the statistical parameters of the annual river flows obtained by adding
the generated monthly flows year by year based on the Monte Carlo and Thomas-Fiering
models were compared with those of the annual flows generated directly by annual Monte
Carlo model with reference to those for the observed annual river flows.

Based on the above comparative studies, the discussions are made and conclusions derived.
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Fig. 2 Correlograms for Standardized Monthly Streamflows at Goesan
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Fig. 3 Correlograms for Annual Streamflows at Goesan
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1 Historical 79. 36 79. 81 3.1520 ~0.0793

M-C 75.4 5.0 51.7 35.2 2.1568 31.6 0.0818  203.2

M-C(T.P.G) 77.3 2.6 76.0 4.8 2.9953 5.0 0.0694  187.5

T-F(LN) 76.7 3.4 51.0 36.1 1.4646 53.5 -0.8926 1025.6
2 Historical 114.49 94.23 1.5844 0.4371

M-C 112.4 1.8 83.3 11.6 1.4336 9.5 -0.0252  105.8

M-C(T.P.G) 112.4 1.8 83.3 11.6 1.4336 9.5 -0.0146  103.3

T-F(GN) 121.3 5.9 100.9 7.1 2.7917 76.2 -0.1114  125.5
3 Historical 289.79 305. 39 2.2111 0.2798

M-C 263.7 9.0 226.0 26.0 2.2396 1.3 -0.0472  116.9

M-C(T.P.G)  269.7 6.9 263.0 13.9 1.9899 10.0 -0.0384  113.7

T-F(LN) 288.0 0.6 258.2 15.5 2.0245 8.4 -0.0496  117.7
4 Historical 442.8 448.26 2.1851 -0.0395

M-C 481.4 8.7 512.0 14.2 2.7290 24.9 0.073¢  285.8

M-C(T.P.G) 463.4 4.7 422.0 4.9 1.7147 21.5 0.0441  211-6

T-F(LN) 533.3 20.4 988.8 120.6 6.5542 199.9 -0.2556  547.1
5 Historical 311.08 327.29 1.5129 0.4612

M-C 399.70 20.7 558.0 70.5 3.3800 153.2 0.1160 74.8

M-C(T.P.G.) 349.0 5.4 340.0 3.9 1.3164 13.0 0. 0404 91.2

T-F(LN) 492.9 48.9 1398.4 327.3 9.4482 524.5 0.7524 63.1
6 Historical 379. 80 529.8 1. 4665 0.3331

M-C 359.6 5.3 610.0 15.1 4,5390 209.5 -0.0005  100.2

M-C(T.P.G) 377.5 0.6 513.0 3.2 1.1527 21.4 0.0238 92.9

T-F(LN) 550.6 45.0 1326.5 150.4 5. 0590 245.0 0.5779 73.5
7 Historical 1507.22 1086. 18 1.3610 0.0495

M-C 1646.9 9.2 1280.0 17.8 1.8258 34.2 0.1356  173.9

M-O)T.P.G) 1646.6 9.2 1280-0 17.8 1.8258 34.2 0.0854 72.5

T-F(LN) 1654. 4 9.8 2117.4 94.9 6.9335 409. 4 0.2431  391.1
8 Historical 1188.66 865.4 1.0109 -0.0426

M-C 1315.5 10.7 1390.0 £0.0 2.5257 149.8 -0.0891  109.2

M-C(T.P.G) 1184.6 0.3 891.0 3.0 1.1094 9.7 -0.1035  143.0

T-FAN) 1555.3 30.8 1641.6 89.7 2. 8840 185.3 -0.3535  729.8
9 Historical 901.8 750. 23 0.8224 0.1189

M-C 1080.9 19.9 1650.0 119.9 5.8219 607.9 0. 0067 94. 4
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= Ao A \ Abel @ 2H(%) ! Az A oA (%) | A | A 22 (%) | A | Ad A (%)
M-C(T.P.G) 959.3 6.4 743.0 1.0 1.0884 32.3 -0.0239  120.1
T-F(LN) 1201.6 33.2 2084.7 177.9  7.1613 770.8 -0.0247  120.8
10 Historical 170.75 123.65 1.3990 0.5293
M-C 176.4 3.3 116.0 6.2  1.4276 2.0 -0.1141  121.6
M-C(T.P.G) 176.4 3.3 116.0 6.2 1.4276 2.0 -0.1012  119.1
T-F(LN) 211.2 23.7 256.5 107.4  8.0693 476.8 0. 7669 44.9
11 Historical 135.00 99.81 1.6353 0.7338
M-C 136.0 0.7 92.1 7.7  1.5374 6.0 -0.0376  105.1
M-C(T.P.G) 136.8 1.3 9.6 3.2 1.3046 20.2 -0.0322  104.4
T-P(LN) 154.6 14.5 113.7 13.9  1.7566 7.4 0. 2295 68.7
12 Historical 105.4 70. 39 1.3952 0.8413
M-C 118.8 12.7 86. 4 22,7  1.6853 20.8 -0.0021  100.2
M-C(T.P.G) 118.8 12.7 86.4 1.6853 20.8 0. 0043 99,5
T-F(LN) 105.1 0.3 57.4 18.0  1.1829 15.2 0. 0686 01.8
5t Historical : 4 &=} g
M-C : Monte Carlo model 2 749 = A 3-gRxof W& 75
M-C(T.P.G) : Monte Carlo model 2 Two-Parameter Gamma £x9] 7 ¢
T-F(LN) : Thomas-Fiering model 2.4 o 2 F2 22| 7 -
& 2. YHeAdY EAS4x vm G i 7

AF A F (G ~i—14)

LEE I 7 5) B N
4 ; Aq A | A A (%) | dlA] | A e F (%) | Al ] | Ao o2k (%) | A A | A 93 (%)
1 Historical 1406. 82 140. 25 0. 6063 0.1299
M-C 408.1 0.3 136.0 3.0 0.7083 16.8 0. 0928 28.6
M-C(T.P.G) 408.1 0.3 139.0 3.0 0.7083 16.8 0.0928 28.6
T-F(LN) 413.6 1.7 148.5 5.9 0.7520 24.0 -2.2605  1840.2
2 Historical 439.23 200. 89 2.6118 0.4979
M-C 429.5 2.2 169.0 15. 2.7866 6.7  -0.0300  106.0
M-C(T.P.G) 429.5 2.2 169.0 15.9 2.7866 6.7 -0.0300  106.0
T-F(LN) 451.6 2.8 173.8 13.5 1.2113 53.6 -1.6988  441.2
3 Historical  1390.35 1193. 85 2.2363 0. 2598
M-C 1292. 8 7.0 876.0 26.6 1.7130 23,4 -0.0227  108.7
M-C(T.P.G) 1314.0 5.5 1040. 0 12.9 1.8305 18.1 -0.0198  107.6
T-F(LN)  1394.4 0.3 1004.3 15.9 1.7242 22.9 -0.7030  370.6
4 Historical  3148.40 2964. 34 2.4907 0.1483
M-C 3220. 8 2.3 2460. 0 17.0 1.8809 24.5 0. 0556 62.5.
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4 \\ Eﬁé\ A | A o2 (%) | dal A | A o3 (%) | Aol A | AT 02 (%) | o) | 2 A 2 2 (%)
M-C(T.P.G) 3270.5 3.9 2770.0 6.6 1.8519 25.6 0. 0466 68.6
T-F(LN) 3280.0 4.2 3299.3 11.3 4.1895 68.2 -0.3329  324.5
5 Historical 1780.12 1297. 90 1.7717 0.6476
M-C 1851.9 4.0 1350.0 4.0 1.7868 0.9 0.494 23.7
M-C(T.P.G) 1851.9 4.0 1350.0 4.0 1.7868 8.9 0.0549 91.5
T-F(LN) 1947.6 9.4 1814, 4 39.8 4. 4752 152.9 0.3524 45.6
6 Historical 2187.30 1995.67 1. 2508 0.1887
M-C 2178.6 0.4 1950. 0 2.3 0.9648 22.9 0.0393 79.2
M-C(T.P.G) 2178.6 0.4 1950.0 2.3 0.9648 22.9 0.0393 79.2
T-FALN) 2769. 4 26.5 4018.6  101.4 5.3772 329.9 0.3811  102.09
7 Historical 10180. 92 7050.72 0.8518 0. 4039
M-C 11041.8 8.5 8010.0 13.6 1.3497 58.5 0.0763 81.1
M-C(T.P.G) 11041.8 8.5 8010.0 13.6 1.3497 58.4 0.0763 81.1
T-F(LN) 11073.9 8.8 13155.5 86.6 7.1206 735.9 0.1469  -63.6
8 Historical 9513.28 4798.74 0.8374 -0.02935
M-C 9709.3 2.1 5960. 0 24.2 1.6406 95.9 -0.1010  242.3
M-C(T.P.G)9 485.2 0.3 4920.0 2.5 0. 8952 6.9 -0.1115  277.9
T-F(LN) 10835.2 13.9 480.3 35.0 1.7880 113.5 -0.5777 1858.3
9 Historical 5298. 60 4037.56 1.0049 -0. 0007
M-C 5589.4 5.4 4050.0 0.3 1.4228 31.5 -0.0193  2657.1
M-C(T.P.G) 5580.4 5.4 4050. 0 0.3 1.4228 41.5 -0.0301  4200.0
T-F(LN) 6063. 1 14.4 6618.0 63.9 0.7361 371.3 -0.3645 51971.4
10 Historical 1324.53 1021.74 3.5346 0.1877
M-C 1326.5 0.1 701.0 31.39 1.8351 44.9 -0.1097  158.4
M-C(T'P.G) 1303.9 1.4 955.0 6.53 3.4790 4.3 -0.1175  162.6
T-F(LN) 1491.1 12.5 1075.0 5.21 5.0032 50.0 0.4456  137.4
11 Historical 974.60 556. 21 1.6574 0.6137
M-C 984.9 1.1 542.0 2.6 1.1902 28.2 0.0381  106.2
M-C(T.P.G)  984.9 1.1 542.0 2.6 1.1902 28. 0.0554  109.0
T-F(LN) 1071.3 0.9 571.5 2. 1.2981 21.7 0.0557  109.1
12 Historical 653.27 319.86 1.4742 0.9000
M-C 713.8 9.3 391.0 22.2 1.6169 9.7 0.0050 99. 4
M-C(T.P.G)  713.8 9.3 391.0 22.2 1.6169 9.7 0.0050 99, 4
T-F(LN) 658. 4 0.8 261.8 18.2 0.8597 41.7 -0.5681  163.1
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%8, Wie Ao BAE4A vm (BRI
e F | ®Eaaoa | a3z A=+
- » 7 - ;
ww T AuA | gWea) | AdA | AdWe @ A | Aedon)
Historical 5646.15 2005.19 -0.0613
M-C 5591.9 1.0 1890.0 5.7 ~0.1108 80.8
M-C(Sum) 6166.4 9.2 2850.0 42.1 2.4675 4125.3
M-C(T.P.G) 5594.4 0.9 1890.0 5.7 -0. 1559 154.3
M-C(T.P.G,Sum) 5871.8 4.0 1960.0 2.3 0.9984 1728.7
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