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Abstract

These studies are aimed at the analysis of systematic variation pattern of water resources in Korean river
catchments and the development of their simulation models from the stochastic analysis of monthly and an-
nual hydrologic data as main elements of water resources, i.e. rainfall and streamflow. In the analysis,
monthly & annual rainfall records in Soul, Taegu, Pusan and Kwangju and streamflow records at the main
gauging stations in Han, Nakdong and Geum river were used.

Firstly, the systematic variation pattern of annual streamflow was found by the exponential function
relationship between their standard deviations and mean values of log-annual runoff.

Secondly, stochastic characteristics of annual rainfall & streamflow series were studied by the correlogram
and spectrum analysis, and then a log-normal model (LN-model) based on the log-normal distribution &
Monte Carlo method and a single season model of 1st-order Markov type were applied and compared in
the simulation of annual hydrologic series.

In the simulation, single season model of Markov type showed better results than LN-model and the
simulated data were fit well with historical data. But it was noticed that LN- model gave quite better results
in the simulation of annual rainfall.

Thirdly, stochastic characteristics of monthly rainfall & streamflow series were also studied by the corr-
elogram and spectrum analysis, and then the Model-C, which was developed and applied for the synthesis
of monthly perennial streamflow by Ist author and is a Markov type model with transformed skewed random
number, was used in the simulation of monthly hydrologic series. In the simulation, it was proved that
Model-C was fit well for extended area in Korea and also applicable for monthly rainfall as well as monthly

streamflow.
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Table 1. Parameter Analysis (Korean Rivers)
Number ] River ‘ Station ) Years ]Area(kmz)\St. Dev.} Mean \ Skewness ]Geometric alo
1 Nakdong| An Dong 13 | 1620.9] o0.171] 3.123] —0.928 1328.00|  0.755
2 Nak Dong 36 9369.5 -0.312 2.747 —1, 258 538, 05 1. 363
3 Wae Gwan 34 11074, 4 0. 260 2.629 —0, 984 425,85 1.132
4 Dong Chon 13 1543, 9 0. 226 2.629 —0. 352 509. 01 0. 986
5 Ko Ryoung 16 1393.0 0.176 2.629 —0.411 452. 84 0. 767
6 Hyeon Pung 33 14000, 9 0. 269 2. 640 —0.324 436. 82 1.172
7 Chin Dong 16 2031.1 0. 165 2. 749 —0.586 560, 54 0.721
8 Il Sun 13 9501. 7 0.187 2. 638 —0. 537 434. 88 0. 815
9 Chang Ri 11 924.6 0.189 2.930 —0.445 850. 67 0. 830
10 Geum | Og Cheon 36 1150. 5 0.205 3. 281 —0. 445 1909. 20 0. 909
11 Gong Ju 32 1022. 3, 0. 300 3. 376 —(. 769 2376. 72 1.333
12 Gyu Am 38 1039. 8 0.242 3. 546 —0.871 3518. 86 1. 080
13 Suk Hwa 34 842.7 0. 280 3. 447 —0. 348’ 2796. 88 1. 157
14 Hon |InDoGyo | 30 | 25342| 0304 =273 —1.093 507.13 1.3
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Table 2. Statistics of Historical and Synthetic Annual Streamflow and Rainfall

Stations | -
\w ‘ Mean SDt:\:lic;?ircdn Skewness
Statistics \

Gwang Ju iHistorical 1223. 63 % 302. 71 % 0. 467 6
LN-Model 1227.64]  0.32 328.48]  8.51 0.841|  80.08
(Rainfall) Markov-Model 1255.29 2.8 317.68]  4.94 ~0.047] 110.06
‘Historical 975. 71 247.94 0. 602
Dae Gu
LN-Model 966.87  0.91 232.58  6.20 0.686| 13.95
(Rainfall) Markov-Model 991.88  1.66 245.54  0.97 —0.170 128.24
Historical 1402. 19 346. 82 0.368
Busan
_ LN-Model 1408.45|  0.45 383.57  10.54 0.844! 129.35
(Rainfall) Markov-Model 1402.67]  0.03 341.85  1.43 0.148  59.78
Seoul Historical 1300.17 336. 02 0.312
. LN-Model 1294.57]  0.43 358.69]  6.74 1.264| 304.81
(Raintall) Markov-Model 1329.00]  2.21 343.220  2.14 —0.177] 156.73
Nak Dong Historical 72590. 94 45079. 53 1.189
LN-Model 77696.500  7.03]  62360.31] 38.33 2.462| 107.06
(Streamflow) o 1ov-Model 68314.87|  5.80|  39528.41] 12.31 0.056]  95.29
Wae Cwan Historical 61688. 97 28427.19 0.161
LN-Model 63576.36/  3.06  37308.69 31.24 1.622 907.45
(Streamflow)  |yr kov-Model 63176.96|  2.41|  26850.53  5.51 0.012 92.55
Historical 87370. 06 45480. 56 0. 436!
Hyeon Pung
LN-Model 85449.06|  2.20]  52631.37 15.72 2.339 437.70
(Streamflow) |\ forkoyv-Model 86454.75|  1.05|  47488.66  4.42 —0.244 156.09
Og Cheon Historical 27025. 48 13048. 21 0. 589
LN-Model 29112.09]  7.72]  19240.80| 47.46 2.590| 339.90
(Streamflow) i\ farkov-Model 25747.08)  4.73 1361612 4.35  —0.191 132.43
G Historical 30718. 08 20908. 66 0. 499|
ongu
LN-Model 30488.92) 28.55|  60865.09 191.10 5.263 954.71
(Streamflow) Markov-Model 26431.05 13.96|  21884.67  4.67 0.416 16.63
Gyu Am Historical 48265. 37| 22793. 31 0. 446}
LN-Model 48564.04)  0.62  27468.81]  20.51 1760 195.28
(Streamflow) I farkov-Model 50584.50|  4.80|  22247.64  2.39)  —0.040] 108.76
Historical 36739. 78 26722. 30 1.439
Suk Hwa
LN-Model 36831.12  0.25  28780.27  7.70 3.143] 118.42
(Streamflow) Markov-Model 42494.16] 15.66| 27616.12  3.34 —0.249| 117.30
Historical 161087. 60 107801. 40 0.895
In Do Goy
LN-Model 174776.10]  8.50|  183004.40 69.76 3.245| 262.57
(Streamflow) Markov-Model 165468.90|  2.72] 108570.40,  0.71 0.105 88.27
o] LNEol4 A48 &= EEMN 22 2-8 Y AP Az R R
WERSFERE FH 2T e 4% Agak oyt (y=logz)8] 75 A LR
, BN\ k 6 rit N0, D)9 g 2 #H%5HY
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Table 3. (a)Statistics of Historical and Synthetic Monthly Rainfall in Seoul

(Unit: mm)

Mean Standard Coefficient of Coefficient of Coefficeint of

Deviation Skewness Correlation Variation(%)

Month

Hi;tl?ri- Sf;f? I;Iii:;?. izgt Historical| Sy:thetic| Historical| Synthetic| Historical| Synthetic
Jan. 22.04 20.47,  20.68 18.81 1. 5866| 0.6105 0.1042 0.4178 93.831 91.904
Feb. 21.24| 21.48] 22.34) 22.62 2. 0067, 1.4225] —0. 2050 0.0718 10. 521 105. 270
Mar. 27.05| 44.54] 45,23 50.51 1, 8156 2.5148] —0.0583 0.1936 95,711 113. 400
Apr. 78.11 90.88] 55.61 57.71 2.1190 1. 7466 —0.0874 0. 2909 71. 201 63. 392
May. 84.73| 89.14| 42.62] 43.89 0. 5683 1.443] —0.0246 0. 0444 50. 301 49, 238
Jun, 144.28{ 145.01| 103.00; 98.31 1. 7058 0.4504 0.1020 0. 4520 71.392 67. 796
Jul. 359.48 355.36; 177.17) 234.79 1.0418 2.2998] —0.0273 0. 0698 49, 286 66. 070
Aug. 243.41| 233.95 146.67) 129.94 1. 1446 0.8109 0.1516 0. 2588 60. 255 55. 541
Sep. 134.53| 134.47, 96.56] 84.94 0.9095 0.8138] —0.0894| -—0.1121 71. 770 63. 169
QOct. 46.47| 46.89] 28.15! 30.41 0.6398 0. 3802 —0.1977 0.0752 60. 592 64. 859
Nov. 41.57| 38.24] 22.41 20. 84 0. 4040 1.0197) —0.2121 —0.0106 53. 925 54,513
Dec. 28.07 31.84 21. 45‘ 23.53 1. 4566 0.0189) —0.2744; —0.0634 76. 392 73.901
Monttlflly) 1250, 98| 1252.27] 781. 89| 816. 20‘ 15.3978) 13, 5494’ —0.8184  1.6881] 765.177] 869.053
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Table 3. (b) Statistics of Historical and Synthetic Monthly Streamflow in Ogcheon

(Unit: m?/sec-day)
Mean Standard Coefficient of Coefficient of l Coefficient of
Deviation Skewness Correlation ! Variation (%
Month \
Histac;ric- ig{;tc filciztlo. iz?xtc- Historicall Synthetic| Historical] Synthetic| Historical] Synthetic

Jan. 552.8] 507.6 226.8/ 255.8 0.732 —3.101 0. 583 0. 628 4]1.022 50. 394

Feb. 567.0, 565.3] 374.7 346.3 3.716 0. 757 0.227 0.438 66. 080 61. 264

Mar. 952.2] 908.0] 811.3] 795.4 2.531 1.889 0. 396 0.484 85.198 87. 596

Apr. 1605.7| 1373.4| 1422.5] 1027.3 1. 601 1.618 0.163 0.122 88. 586 74. 798

May. 1307.2( 1380.3] 951.3] 952.3 0.934 1,102 0. 463 0.230 72.777 68. 992

Jun. 1980.1f 1561.4| 2992.7 2578.2 3. 051 0. 363 0.396 0.470 151, 140 165.120

Jul. 8609.2| 5511.8 7446.7| 8679.4 1.401 2.237 0.031 0.282 86.497,  157.800

Aug. 4673.1| 4087.1) 3737.7/ 3850.1 0. 820 1.323 0.424 0.432 79, 983 94, 202

Sep. 4396.0/ 5600.1| 5243.0 6357.8 3.032 0.728 —0.018 0.342] 119.270 113.530

Oct. 1079.2] 901.6/ 1009.4, 1101.8 2.237 2.0677 —0.134 0. 245 93.534 122. 200

Nov. 725.5]  791.5] 466.6] 546.0 3.416 1. 083 0.613 0. 602 64.312 68. 982

Dec. 577.4] 497.6] 216.6f 395.2 0. 769 —4,163 0. 354 0. 595\ 37.519 79.411

Moty 27025. 4 23685.7] 24898. 2| 20885.6) 24240  0.908 3. sog| 4870 985 92 1144.200
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