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Correlation Analysis between Groundwater Level and Baseflow in the Geum
River Watershed, Calculated using the WHAT SYSTEM
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Groundwater level data and flowrate data were collected by considering the distance between the groundwater-level
gauge station and flowrate gauge station (< 10 km) in the Geum River watershed. Baseflow was separated from the
collected flowrate data using the WHAT SYSTEM, which is a Web- and GIS-based tool developed for hydrological
applications. Correlation analysis was performed for the separated baseflow and groundwater-level data collected
from a site close to the flowrate gauge station. Twenty regions were selected and data sets were collected from
2002 to 2008. Twelve regions yielded a correlation coefficient of > 0.5. When the data sets were analyzed for each
year for all 20 regions, we obtained a correlation coefficient of 0.5-0.6 for 8 cases, 0.6-0.7 for 5 cases, and > 0.7 for
12 cases. For individual regions, the correlation coefficient varied from year to year. There was a tendency toward weak
correlation in the case of drought or flood. Therefore, under normal conditions (i.e., neither flood nor severe drought), it is
possible to estimate the baseflow from nearby groundwater-level data for regions with a high correlation coefficient.
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Fig. 1. Comparison of the separated baseflow using the
WHAT SYSTEM with those of the N-Day method (Nonsan-
NonsanSangwol).

Hoedeok-DaejeonTaepyeong (Rock, 2002)
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Fig. 2. Comparison of the separated baseflow using the
WHAT SYSTEM with those of the N-Day method (Hoedeok-
DaejeonTaepyeong).
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Fig. 3. Geum River watershed.
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Table 1. Gauge station table.
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Station Location Tidal effect Gauge datum
Area Longitude Latitude (EL.m)
Gangcheong Chungcheongnam-do.Nonsan. 127-00-30 36-09-12 No -0.930
Gongju Chungcheongnam-do.Gongju. 127-07-38 36-27-52 No 5.662
Guryong Chungcheongnam-do.Buyeo. 126-51-39 36-19-25 No 6.698
Gyuam Chungcheongnam-do.Buyeo. 126-53-37 36-16-23 No 0.760
Geumnam Chungcheongnam-do.Yeongi. 127-16-23 36-38-29 No 10.597
Nonsan Chungcheongnam-do.Nonsan. 127-04-55 36-12-23 No 1.837
Seokdong Chungcheongnam-do.Buyeo. 127-53-12 36-14-39 No 1.542
Sinda Chungcheongnam-do.Geumsan. 127-22-48 36-12-39 No 96.410
Simcheon Chungcheongbuk-do. Yeongdong. 127-43-25 36-13-40 No 96.202
YanggangBridge Chungcheongbuk-do.Yeongdong. 127-42-35 36-12-38 No 95.236
Ochang Chungcheongbuk-do.Cheongwon. 127-30-41 36-45-57 No 37.349
Wonpyeong Chungcheongbuk-do. Yesan. 126-49-25 36-43-46 No 5.650
Jeungpyeong Chungcheongbuk-do.goesan. 127-34-52 36-47-06 No 49.855
Cheongju Chungcheongbuk-do.Cheongju. 127-29-06 36-38-35 No 36.428
Hapgang Chungcheongnam-do.Yeongi. 127-19-12 36-31-20 No 15.499
Hoedeok Chungcheongnam-do.Daejeon. 127-24-43 36-22-30 No 31.191
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Table 4. Correlation coefficients between baseflow and groundwater level.
Flowrate - Groundwater Level Aquifer type 2002 2003 2004 2005 2006 2007 2008
Rock - 0.0039 0.0024 00576 00354 0.0197 0.1566
Ganggyeong - lksanYongdong
alluvium - - - - - - -
. Rock - - - 0.2461 0.0096 0.0855 0.0006
Gangcheong - YeojulJeomdong
alluvium - - - 0258 0.0137  0.091  0.0029
. . Rock - - 03755  0.2774 0.3969 04483  0.0926
Gongju - Gongjuleongan
alluviom - - 0.2879  0.1018 03507 04734 0.0947
Rock - - - - 0.8068 0.6334 0.4999
Guryong - BuyeoEusan
alluvium - - - - - - -
Rock - - - - - 0.7615 0.3015
Guman - YesanOga
alluvium - - - - - 0.7854 0.4295
Rock 04293 0.5932 0.1451 03093 04293 0.1998  0.003
Gyuam - BuyeoGyuam
alluvium - - - - - - -
Rock - - 0.3849 04763 02849 0.8266 0.3757
Geumnam - GongjuBanpo
alluvium - - - - - - -
. . Rock - - - 0.0041 - - 0.2983
Gidaebridge - BocunMaro
alluvium - - - 0.0083 - - 0.4003
Rock 0.0004 0.6218 0.5678 00561 0363  0.6264 0.4818
Nonsan - NonsanSangwol
alluvium - - - - - - -
Rock 0.0717 04383 0.0827 02027 0.1587 0.6543 03713
Seokdong - BuyeoGyuam
alluvium - - - - - - -
Rock - 0.6899 03952 - 0.1503 0.1005 0.0182
Sucheon - YesanOga
alluvium - 0.5011 - - 0.1689 0.1461 0.0152
. Rock - - - 00178  0.1937 0.0173  0.103
Sindae - GeumsanBoksu
alluvium - - - - 0.1674  0.0468 0.1018
. Rock - - - - 0.3824  0.7022 0.0645
Simcheon - YeongdongSimcheon
alluvium - - - - - - -
Rock - - - - 0.001 0252  0.5921
Yanggangbridge - YeongdongSimcheon
alluvium - - - - - - -
Rock - 02075 03664 0.0727 03824 0.1132  0.037
Ochang - CheongwonBugil
alluvium - - - - - - -
Rock 0.4598 0.4238 - 0.3367 0.2599 03739 0.117
Wonpyeong - YesanYesan
alluvium 0265  0.265 - - 0.265 03618 0.117
. Rock - 0.0083 0.1957 0.038 04848 04065 0.0303
Jeungpyeong - CheongwonBugil
alluvium - - - - - - -
Rock 04356  0.8274 065419 0.5215 02023 0.7549 0.1423
Cheongju - CheongjuNaedeok
atluvium - 0378 0.6274 0.143 0.17 0.702  0.179
- ch B Rock - - 0.8376 0.4453 02934 0.2952
apgang - CheongwonBuyon
peang g yong alluvium - - 0.5748 0.2906 03171
Rock 0.8062 0.8467 0.7929 0387 0.1555  0.761  0.0973

Hoedeok - DaejeonTaepyeong
alluvium - - -
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Fig. 5. Guryong-BuyeoEusan (Rock, 2006).
Guryong-BuyeoEusan (Rock, 2007)

g , :

E 2.2 ] B f =5
I 21 EE-
v 5] 29
PR Y- ;

o a e T 4

&

CHC I S DN -
S g P P
- Base Flow {cms) ~— GWL.(m)

Fig. 6. Guryong-BuyeoEusan (Rock, 2007).
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Guman-YesanOga (Rock, 2007)
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Fig. 7. Guman-YesanOga (Rock, 2007).

Guman-YesanGga (Alluvium, 2007}
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Fig. 8. Guman-YesanOga (Alluvium, 2007).
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Nonsan-NonsanSangwol (Rock, 2003}
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Fig. 10. Nonsan-NonsanSangwol! (Rock, 2003).
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Fig. 11. Nonsan-NonsanSangwol (Rock, 2007).

Seokdong-BuyeoGyuam {Rock, 2007}
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Fig. 12. Seokdong-BuyeoGyuam (Rock, 2007).
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Suchon-YesanOga {Rock, 2003)
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Fig. 13. Suchon-YesanOga (Rock, 2003).

Simcheon-YeongdongSimcheon (Rock, 2007}
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Fig. 14. Simcheon-YeongdongSimcheon (Rock, 2007).

Cheongju-CheongjuNaedeok {Rock, 2003)
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Fig. 15. Cheongju-CheongjuNaedeok (Rock, 2003).
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Fig. 16. Cheongju-CheongjuNaedeok (Rock, 2007).
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Hapgang-CheongwonBuyong (Rock, 2005}
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Fig. 17. Hapgang-CheongwonBuyong (Rock, 2005).

Hoedeok-DaejeonTaepyeong (Rock, 2002)
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Fig. 18. Hoedeok-DaejeonTaepyeong (Rock, 2002).
Hoedeok-DaejeonTaepyeong (Rock, 2003} -

Fig. 19. Hoedeok-DagjeonTaepyeong (Rock, 2003).

Hoedeok-DaejeonTaepyeong (Rock, 2004)
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Fig. 20. Hoedeok-DaejeonTacpyeong (Rock, 2004).
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Hoedeck-DaejeonTaepyeong {Rock, 2007)

Base Flow {cms)

~~~~~~ Base Flow {cms) ~—— GWL.(m)
Fig. 21. Hoedeok-DaejeonTaepyeong (Rock, 2007).
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