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A Hydrometeorological Time Series Analysis of Geum River Watershed
with GIS Data Considering Climate Change
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Abstract The objective of this study is the quantitative analysis of climate change effects by
performing several statistical analyses with hydrometeorological data sets for past 30 years in
Geum river watershed. Temperature, precipitation, relative humidity data sets were collected from
eight observation stations for 37 years(1973~2009) in Geum river watershed. River level data was
collected from Gongju and Gyuam gauge stations for 36 years(1973~2008) considering rating
curve credibility problems and future long-term runoff modeling. Annual and seasonal
year—to-year variation of hydrometeorological components were analyzed by calculating the
average, standard deviation, skewness, and coefficient of variation. The results show precipitation
has the strongest variability. Run test, Turning point test, and Anderson Exact test were
performed to check if there is randomness in the data sets. Temperature and precipitation data
have randomness and relative humidity and river level data have regularity. Groundwater level
data has both aspects(randomness and regularity). Linear regression and Mann-Kendal test were
performed for trend test. Temperature is increasing yearly and seasonally and precipitation is
increasing in summer. Relative humidity is obviously decreasing. The results of this study can be
used for the evaluation of the effects of climate change on water resources and the establishment
of future water resources management technique development plan.

Keywords : Climate Change, Hydrologic Time Series, Statistical Analysis, Trend Analysis
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3 R EATEe wAus)
ae EXAEEF (o [%])
9 A1 78k 2+ YA &FA e A A
1975 | 1185 [12] | 1005 [10] | 66960 [675] | 79.7 [08] | 1454 [15] | 27740 [280] | 99140 [100]
1980 | 1019 [10] | 1284 [1.3] | 65455 [66.0] | 1360 [1.4] | 2739 [28] | 27283 [27.5] | 99140 [100]
1985 | 1906 [19] | 183.1 [18] | 63347 [639] | 90.3 [09] | 2445 [25] | 28708 [29.0] | 9914.0 [100]
1990 | 2304 [23] | 2820 [28] | 6286.3 [634] | 1316 [1.3] | 3055 [3.11 | 26783 [27.0] | 9914.0 [100]
1995 | 2413 [24] | 3502 [36] | 61235 [61.8] | 1147 [1.2] | 3041 [3.1] | 27712 [280] | 9914.0 [100]
2000 | 2287 [23]1 | 460.2 [46] | 60704 [612] | 117.1 [12] | 3178 [3.2] | 27199 [27.4] | 9914.0 [100]
¥ 4 BA%Y FADE $5018F 3Y 24
foim ‘5ol 8F (m) Statistic Z (Trend a=0.05)
Al AEES | FHEST | TYHESF Al a4 THETF LT
2 154668 | 8125 304 | 146240 | 534 (v) | 271 (A) | 895 (&) | 596 (V)
|HHsH 10,991 574 3 10,415 -6.26 (V) | -1.84 ( - ) | 751 (A) | -6.32 (V)
vEdmE | 48428 | 2296 34 46098 | 691 (v) | 736 (&) | 345 (&) | -7.18 (V)
e 161,772 | 12558 619 | 148504 | 239 (v) | 853 (A) | 893 (&) | -334 (v)
2% 135435 | 3317 1057 | 131,061 | -349 (V) | 605 (&) | 873 (A) | -385 (V)
WAYLE | 33116 | 1410 366 31,341 | 480 (V) | 767 (A) | 846 (A) | 549 (V)
FEE 166673 | 7462 592 | 158619 | 367 (v) | 612 (A) | 785 (&) | 432 (V)
EEE 126348 | 12,623 | 6505 | 107,220 | -140 ( - )| 888 (A) | 864 (&) | 529 (V)
73 251501 | 110408 | 7013 | 134170 | 698 (A) | 857 (A) | 877 (&) | -7.69 (V)
WAWSE | 53632 | 3017 | 6733 | 438%2 | 194 (- )| 879 (A) | 891 (A) | -450 (V)
EEx 793,121 | 83826 | 32481 | 676814 | 396 (A) | 879 (A) | 884 (&) | 271 (V)
FAFF | 656873 | 48439 | 7960 | 600473 | -120 (- )| 720 (A) | 803 (&) | 273 ( - )
=3 299804 | 19,147 | 1121 | 279626 | 1.09 (- )| 850 (A) | 8.12 (A) | 095 ( —)
ST | 326462 | 10176 | 3200 | 313078 | 145 (- )| 664 (&) | 131 (- ) |-179 (- )
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