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Abstract

In South Korea, 850 standard watersheds and 7,807 KRF catchment areas have been used as basic maps for water resources policy
establishment, however it becomes necessary to set up new standard maps with a more appropriate scale for the integrated managements
of surface water-groundwater as well as water quantity-quality in the era of integrated water management. Since groundwater has a slow
flow velocity and also has 3-D flow properties compared to surface water, the sub-catchment size is more effective than the regional
watershed for the evaluation of surface water-groundwater interaction. The KRF catchment area, which has averagely a smaller area
than the standard watershed, is similar to the sub-catchment area that generally includes the first-order or second-order tributaries. Some
KRF catchment areas, which are based on the surface reach, are too small or large in a wide plain or high mountain area. Therefore, it
is necessary to revise the existing KRF area if being used as a unit area for integrated management of surface-water and groundwater.
A unit watershed with a KRF area of about 5 to 15 km? can be effective as a basic unit for water management of local government
considering a tributary composition and the location of groundwater wells, and as well it can be used as a basic tool for water
demand-supply evaluation, hydrological observation system establishment, judgment of groundwater permission through a total
quantity management system, pollution assessment, and prioritizing water policy, and etc.
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Fig. 1. Plan view of schematic representation for different scale surface
water-groundwater interaction (Barthel and Banzhaf, 2015).
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Fig. 2. Distribution of the number of KRF catchment area based on
the area size
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Fig. 3. Distribution of hydrologic unit watershed and KRF (Korea reach file) catchment area in Cheonan city
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Table 1. Area of hydrologic unit watershed and KRF chatchment area in Cheonan city (unit: km?)

Hydrologic unit watershed

No. ID Area (km?) No. ID Area (km?) No. ID Area (km?)
1 110117 7.67 5 110107 4.09 9 310112 15.38
2 110104 3.80 6 310109 42.97 10 301111 145.95
3 110105 80.02 7 310110 69.77 11 301112 118.13
4 110106 80.34 8 310111 67.63 Aver. 57.80

KRF chatchment area

No. ID Area (km?) No. ID Area (km?) No. ID Area (km?)
1 30111201 4.82 21 11010702 0.41 41 31011101 21.12
2 11010401 3.70 22 11010707 1.47 42 31011105 9.11
3 11010505 1.82 23 11010706 1.50 43 31011209 2.45
4 11010503 3.93 24 11010708 0.71 44 31011201 12.79
5 11010501 11.02 25 11011701 0.11 45 30111101 57.06
6 11010508 7.57 26 11011708 7.54 46 30111103 9.64
7 11010507 6.07 27 31010905 8.04 47 30111106 1.78
8 11010506 9.14 28 31010903 0.82 48 30111105 5.62
9 11010509 0.41 29 31010904 15.32 49 30111104 33.79

10 11010510 19.76 30 31010901 18.74 50 30111102 38.07
11 11010502 11.60 31 31011003 17.42 51 30111203 9.83
12 11010504 8.70 32 31011002 11.56 52 30111204 17.39
13 11010605 10.93 33 31011004 11.02 53 30111207 0.85
14 11010606 9.40 34 31011005 10.00 54 30111205 1.50
15 11010604 8.21 35 31011001 19.78 55 30111202 30.38
16 11010602 4.93 36 31011103 8.29 56 30111209 0.81
17 11010607 3.28 37 31011104 9.02 57 30111206 2.88
18 11010608 3.23 38 31011106 1.40 58 30111210 23.54
19 11010601 36.00 39 31011107 10.30 59 30111208 26.13
20 11010603 4.36 40 31011102 8.40 Aver. 10.77
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Table 2. Number of wells for each KRF chatchment are in Cheonan city

KRF chatchment area
No. ID No. of wells No. ID No. of wells No. ID No. of wells
1 30111201 783 21 11010702 22 41 31011101 1,675
2 11010401 263 22 11010707 189 42 31011105 1,951
3 11010505 463 23 11010706 160 43 31011209 265
4 11010503 1,816 24 11010708 64 44 31011201 1,592
5 11010501 2,457 25 11011701 25 45 30111101 3,486
6 11010508 2,354 26 11011708 1,291 46 30111103 1,264
7 11010507 1,043 27 31010905 1,544 47 30111106 280
8 11010506 953 28 31010903 134 48 30111105 189
9 11010509 113 29 31010904 1,111 49 30111104 1,932
10 11010510 3,924 30 31010901 1,089 50 30111102 2,582
11 11010502 2,390 31 31011003 1,589 51 30111203 1,498
12 11010504 1,508 32 31011002 261 52 30111204 3,988
13 11010605 3,201 33 31011004 825 53 30111207 3
14 11010606 780 34 31011005 1,870 54 30111205 162
15 11010604 1,984 35 31011001 720 55 30111202 5,093
16 11010602 1,208 36 31011103 950 56 30111209 33
17 11010607 277 37 31011104 966 57 30111206 356
18 11010608 611 38 31011106 176 58 30111210 2,416
19 11010601 6,434 39 31011107 566 59 30111208 2,860
20 11010603 717 40 31011102 1,286 Aver. 1,352
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Table 3. Distance to the double-lined and single-lined streams from

grid points
Dot | s [ Dt | et
stream (m) grid point stream (m) grid point
<100 5,389 <100 21,285
100 - 200 4,693 100 - 200 7,470
200 - 300 4,131 200 - 300 2,532
300 - 400 3,893 300 - 400 802
400 - 500 3,312 400 - 500 296
500 - 600 2,982 500 - 600 141
600 - 700 2,289 600 - 700 89
700 - 800 1,943 700 - 800 56
800 - 900 1,399 800 - 900 38
900 - 1000 943 900 - 1000 15
1,000 - 1100 696 1,000 - 1100 12
1,100 - 1200 419 1,100 - 1200 10
1,200 - 1300 240 1,200 - 1300 8
1,300 - 1400 161 1,300 - 1400 5
1,400 - 1500 99 1,400 - 1500 6
1,500 - 1600 55 1,500 - 1600 2
1,600 - 1700 37 1,600 - 1700 0
1,700 - 1800 32 1,700 - 1800 3
1,800 - 1900 15 1,800 - 1900 0
1,900 - 2000 7 1,900 - 2000 1
>2,000 52 > 2,000 16
Total 32,787 Total 32,787
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Fig. 6. Distribution of streams and groundwater wells in a KRF catchment area, Cheongyang-gun
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