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Abstract

Climate change and global warming are prevalent all over the world in this century and many
researchers including hydrologists have studied on the climate change. This study also studied the
impact of climate change on streamflows of a basin in Korea. The SWAT model was used to assess
the impacts of potential future climate change on the streamflows of the Daecheong Dam Basin.
Calibration and validation of SWAT were performed on a monthly basis for the year of 1982-1995
and 1996-2005, respectively. The impact of seven 15-year(1988-2002) scenarios were then analyzed for
comparing it to the baseline scenario. Among them, scenario 1 was set to show the result of doubling
COq, scenario 2-6 were set to show the results of temperature and precipitation change, and scenario
7 was set to show the result of the combination of climatologic components. A doubling of
atmospheric CO:z concentration is predicted to result in an maximum monthly flow increase of 11
percent. Non-linear impacts were predicted among precipitation change scenarios of -42, -17, 17, and
42 percent, which resulted in average annual flow changes in Daecheong Dam Basin of -55, -24, 25,
and 64 percent. The changes in streamflow indicate that the Daecheong Dam Basin is very sensitive
to potential future climate changes and that these changes could stimulate the increased period or
severity of flood or drought events.
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Table 1. Parameter Calibration of SWAT Model for the Daecheong Dam Basin
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Parameter Simbol EsItrilgll:ieS Cz\iiglr;tsed Input

Curve Number for moisture condition II - -5% Management(.mgt)
Soil evaporation compensation factor ESCO 0.0 0.2 HRU General(.hru)
Plant uptake compensation factor EPCO 1.0 1.0 HRU General(.hru)
Soil avilable water capacity(mm) SOL_AWC - 0.04 Soil(.sol)

Groundwater revap coefficient GW_REVAP 0.02 -30% Groundwater(.gw)
Groundwater delay time(day) GW_DELAY 31 31 Groundwater(.gw)
Threshold depth for baseflow to occur(mm) GWQMN 0 2,000 Groundwater(.gw)
Base alpha factor(day) ALPHA_BF 0.048 20% Groundwater(.gw)

Table 2. Statistical Results of the Calibration and Validation Period

Calibration(1932-1995) Validation(1996-2005)
Division
R? B R? L
Daecheong Dam inflow 0.83 0.81 0.92 0.88
Okcheon streamflow 0.71 0.73 0.87 0.76
Sutong streamflow 0.73 0.61 0.77 0.75
Yongdam streamflow 0.80 0.77 0.88 0.86
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Table 3. Yearly Based Hydrologic Components for the Scenario Baseline

Year Precipitation(mm) Surface runoff(mm) Evapotranspiration(mm) Surface runoff(%)
1988 687 362 408 53
1989 1338 794 510 59
1990 1227 321 320 67
1991 1164 794 317 68
1992 974 551 473 57
1993 1345 837 483 62
1994 712 419 233 59
1995 965 661 277 63
1996 1154 702 477 61
1997 1288 304 479 62
1998 1650 1250 324 76
1999 1286 929 322 72
2000 1414 950 508 67
2001 890 476 459 54
2002 1369 931 290 72
Average 1164 755 396 64
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Fig. 7. Comparison of Measured Versus Predicted Monthly Inflows of the Daecheong Dam During the
15-year Scenario Baseline Period(1988~2002)
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Table 4. The Emissions Scenarios of the Special Report in Emissions Scenarios(SRES)

SRES

Feature

Scenario Family
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- w2 A, AAIRITSE 214171
AL BIRARL 7] wE i

Sl 7P war

)
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N
e
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Table 5. Change of Climate Component Parameters for Monthly Based Seven Climate Scenarios

Scenario Climate
(Projected Year) Parameter Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Reference
1 COq(ppm) X2 X2 X2 X2 %2 X2 X2 X2 X2 X2 X2 X2 -
2 kel =4 5 5 =4 =4 5 5
(2080~2099) Temperature(C) | 54 54 54 54 54 54 54 54 54 54 54 54
3 SRS B B B B B B B B B B B B
(2080~2099) Precipitation(%) 42 42 42 42 42 42 42 42 42 42 42 42
4 .
Precipitation(%) | -17 | -17 | -17 | =17 | -17 | =17 | =17 | -17 | -17 | =17 | =17 | -17
(2080~2099) Christensen
5 et al.
£ RSN )
(2080~2099) Precipitation(%) 17 17 17 17 17 17 17 17 17 17 17 17 (2007)
6 TSN . . .
(2080~2099) Precipitation(%) 42 42 42 42 42 42 42 42 42 42 42 42
7 COq(ppm) X2 x2 X2 x2 X2 X2 x2 X2 x2 X2 x2 X2
(2080~2099) Temperature(C) | 2.1 2.1 2.1 2.1 2.1 19 1.9 19 2.2 2.2 2.2 2.1
Precipitation(%) -4 -4 0 0 0 -2 -2 -2 | -13 | -13 | -13 | -4
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Table 6. Change in Annual Average Water Balance for Scenario 1~6 Relative to the Baseline

on the Daecheong Dam Basin (unit = mm)
Hydrologic Balance Scenario

Components Baseline 1 2 3 4 5 6
Precipitation 1190 1190 1190 690 988 1393 1690
Surface runoff 110 121 86 24 66 165 260
Snowfall 44 44 8 25 36 51 62
Snowmelt 44 44 8 25 36 51 62
ET 392 366 419 316 368 407 424
Gfa‘izf;’f“;tlzrw& 683 703 685 350 554 821 1006
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Table 7. Predicted Change Rate of the Daecheong Dam Monthly Inflows for the Six Climate Change

Scenarios
Month Baseline Scenario (% change)
(cms) 1 2 3 4 5 6
Jan 13 4 79 -62 -28 31 85
Feb 20 8 24 -61 -28 33 83
Mar 61 7 -18 -58 =25 26 66
Apr 66 5 -9 -54 -23 24 60
May 75 4 =7 -54 -23 24 61
Jun 103 3 -4 -53 -22 24 59
Jul 287 3 -2 -52 -22 22 56
Aug 249 2 -4 -52 -22 22 55
Sep 191 2 -4 -51 =21 22 54
Oct 67 2 -4 -52 -22 22 56
Nov 37 3 -4 -54 -23 25 63
Dec 23 4 18 -57 =24 26 66
Annual Avg. 99 4 5 -55 -24 25 64
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Fig. 8. Predicted Change Rate of the Daecheong Dam Monthly Inflows for the Six Climate Change
Scenarios

Table 8. Change of the Dacheong Dam Inflow for Scenario 7

Division Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec AX‘r:zal
Baseline(cms) 13 20 61 66 75 103 | 287 | 249 | 191 67 37 23 99
<°/SCGCT$Ze> 7018 |50 | 6 | 12|15 13 ] 1312|1212 14]4 | 24
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