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Nash and Sutcliff coefficient = NSE
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SWAT auto—calibration
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Parameter solution (Parasol) ]
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Goal function = NSE

. 4

It has a many chances to make a
problem!!
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Qintroduction.

K—means clustering algorithm
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Simplest algorithm that solve the well
known clustering problem
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e To modify SWAT Auto—calibration using K-means
clustering algorithm to improve accuracy in flow
estimation for all flow regime

e To evaluate enhanced SWAT Auto—calibration module
developed with K—-means clustering algorithm by applying
it to study watershed
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« SWAT auto—calibration using Parameter Solution (Parasol)
in current SWAT 2005 engine

—> Original auto—calibration

« Enhanced SWAT Auto—calibration module using K—-means
algorithm —-> K—means auto—calibration
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dStudy area..

‘ Area: 2,703 km?

Forest: 89.6 %

Agricultural: 5.3 %
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Development of K—means auto—calibration
module and simple GIS interface
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Parameter Solution (Parasol)
Objective function => Sum of the squares of the

residuals(SSQ)
n M
SSQ = Z (yl\/lti -, )2 Yt = Measured Dala
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Estimation of new objective function
considering NSE_H and NSE_[.
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Donigan and Love (2003)

Poor Fair Good Very Good

NSE for Daily

Simulation <0.60 0.60~0.70 | 0.70~0.80 >0.80
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Application of K—means auto—calibration
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Parameter Description Range
CN2 SCS runoff curve number for Moisture condition 11 35~98
AHPAH_ BF | Baseflow alpha factor 0~1
SURLAG Surface runoff lag time 1~24
CH N Manning’s “n” value for the main channel -0.01~0.3
CH K2 Effective hydraulic conductivity in main channel alluvium | -0.01 ~ 150
GW_DELAY | Groundwater delay 0~500
GW_REVAP | Groundwater “revap” coefficient 0.02~0.2
GWOMN :ol:rfsgﬁ:ldf?gmoog gfzﬂtrer in the shallow aquifer required 0 ~ 5000
SOL_AWC Available water capacity of the soil layer 1~24
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dComparison of SWAT aqu_cah 0

K—means Auto—calibration
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EIComparlson of SWAT ULOC,
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Type of Auto Calibration | NSE - Total Flow | NSE - Low Flow | NSE - High Flow
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d Conclusions

- The NSE values from K—-means auto—calibration are
0.608 and 0.604 for low and high flow regimes.

« However the NSE value for high flow from original
auto—calibration is 0.460 (Poor calibration result).
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U Conclusions

« SWAT simulated flow using original auto—calibration
may not match measured flow data because objective
function in original auto—calibration is affected by big
number.

« With K-means auto-calibration, developed in this

study, would provide better estimation for all flow
regimes.
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