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Abstract

Recently the rainfall intensity has been increased due to torrential rainfall events at local areas. Unexpected torrential

rainfall has led to enormous damages. In order to reduce this damage, it is necessary to estimate flow out to the

watershed. Thus, the Soil and Water Assessment Tool (SWAT) model and its auto-calibration tool were used to analyze

flow at the Soyang river. The auto-calibration tool in the SWAT could be used to estimate parameters automatically with

less efforts and greater accuracies compared with those obtained with manual calibration processes. In the studies by

others using SWAT auto-calibration, the effects of calibration period was not considered properly. Thus greater rainfall

events occurred during calibration period could affect calibrated parameters for validation period. Thus, the effects of

rainfall events occurred during calibration period were analyzed in this study. It was found that validation result was

improved when the rainfall conditions, in terms of magnitude of rainfall, were similar during calibration and validation

periods. Therefore, the SWAT auto-calibration should be applied after investigation of rainfall patterns during calibration

and validation periods.
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Fig. 1. Location of the study sites.

Table 1. Comparing the average annual rainfall in Soyang

River watershed

Rainfall

measuring site

Average annual

rainfall

(mm)

Total rainfall from

June to September the

ratio of precipitation

(%)

Gwidun 1,359 72

Bangdong 1,502 72

Sangnam 1,465 75

Sinpung 1,379 75

Inje 1,261 74

Changchon 1,590 74

Chuyang 1,464 76

Hyeon-ri 1,306 76

Gullyang 1,298 74

Yongdae 1,544 69

Wontong 1,283 74

Seohwa 1,154 73
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이용한 유량 보정SWAT Auto-Calibration
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(a) Digital Elevation Model of study watershed

(b) Land uses of study watershed

(c) Soil of study watershed

Fig. 2. SWAT model for study watershed, utilizing the

input data in the GIS.
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Parameter5 Description Variation Method
Lower

Bound

Upper

Bound

ALPHA_BF Baseflow alpha factor Replace by value 0 1

BIOMIX Biological mixing efficiency Replace by value 0 1

BLAI Maximum potential leafarea index Replace by value 0 1

CANMX Maximum canopy storage Replace by value 0 10

CH_K2 Effective hydraulic conductivity in main channel alluvium Replace by value 0 150

CH_N2 Mannings’ “n” value for the main channel Replace by value 0 1

CN2 SCS runoff curve number for moisture condition Ⅱ Multiply by value (%) -25 +25

EPCO Plant evaporation compensation factor Replace by value 0 1

ESCO Soil evaporation compensation factor Replace by value 0 1

GW_DELAY Groundwater delay Add to value -10 +10

GW_REVAP Grondwater “revap” coefficient Add to value -0.036 +0.036

GWQMN
Threshold depth of water in the shallow aquifer required for return

flow to occur
Add to value -1000 +1000

REVAPMN
Threshold depth of water in the shallow aquifer for “revap” to

occur (mm)
Add to value -100 +100

SFTMP Snow melt base temperature ( )℃ Replace by value 0 -5

SLOPE Increase the lateral flow Multiply by value (%) -25 +25

SLSUBBSN Average slope length Multiply by value (%) -25 +25

SMFMN Minimum melt rate for snow (mm/ /day)℃ Replace by value 0 10

SMFMX Maximum melt rate for snow (mm/ /day)℃ Replace by value 0 10

SMTMP Snow melt base temperature ( )℃ Multiply by vale (%) -25 +25

SOL_A1B Moist soil albedo Multiply by vale (%) -25 +25

SOL_AWC Available water capacity of the soil layer Multiply by vale (%) -25 +25

SOL_K Saturated hydraulic conductivity (mm/hr) Multiply by vale (%) -25 +25

SOL_Z Soil depth (%) Multiply by vale (%) -25 +25

SURLAG Surface runoff lag time Replace by value 0 10

TIMP Snow pack temperature lag factor Replace by value 0 1

TLAPS Temperature laps rate ( /km)℃ Replace by value 0 50

Table 2. Major parameters estimated In SWAT model
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(Ramanarayanan et al., 1997) . (Donigian and

Love, 2003) Table 3

. (Lee, 2010)

Evaluation Poor Fair Good Very good

NSE for

Daily

Simulation

<

0.6

0.60

～

0.70

0.70

～

0.80

> 0.80

Table 3. Criteria for evaluating model performance (Donigian and

Love, 2003)

Fig. 3. Calibration period (2000).

Fig. 4. Calibration period (2000~2004).
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(a) Determine the period of June rainfall

(b) Determine the period of July rainfall

(c) Determine the period of August rainfall

Fig. 5. Results of calibration using modified SWAT (2000).
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(a) Determine the period of June rainfall

(b) Determine the period of July rainfall

(c) Determine the period of August rainfall

Fig. 6. Results of calibration using modified SWAT (2000~2004).
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　 Scenario 1 Scenario 2

Alpha_Bf 0.6042 0.7911

Biomix 0.4048 0.1216

Blai 0.6192 0.3230

Canmx 7.0924 6.0069

Ch_K2 52.0390 33.2150

Ch_N2 0.0089 0.1889

Cn2 13.3730 18.1590

Epco 0.7589 0.3781

Esco 0.7711 0.9464

Gw_Delay -0.9179 9.5764

Gw_Revap 0.0027 0.0195

Gwqmn 48.4990 855.9400

Revapmn -92.5820 -33.4150

Sftmp 3.1958 1.3535

Slope 2.6893 21.7140

Slsubbsn 6.5706 -5.4667

Smfmn 9.7113 3.1559

Smfmx 4.7600 6.9838

Smtmp 1.6651 -2.0693

Sol_Alb -5.0625 11.0620

Sol_Awc -6.6041 22.6740

Sol_K 4.2316 18.4700

Sol_Z 21.6400 10.5120

Surlag 9.0564 1.3729

Timp 0.8046 0.3790

Tlaps 8.6030 11.5420

Table 4. Best parameters of auto-calibration for flow estimation
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