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Identifying similar basins in ungauged catchments based on attribute and parameter sensitivity

CHEN Lei, LI Shuang, WANG Guo-bo, SHEN Zhen—yao"

(School of Environment, Beijing Normal University, Beijing 100875, China )

Abstract : [dentifying similar basins in ungauged catchments is a foundation of agricultural non—point source pollution simulation. Using
Daning watershed as a case study, two methods were proposed to identify similar basins based on attribute and parameter sensitivity. The re—
sults indicated that the method to identify similar basins based on parameter sensitivity performed well. The precise degree of evaluation cri—
teria levels has an impact on the result of attribute method. When the evaluation criterion levels are particularly precise, the identified re—
sults of the two methods tend to be consistent. Thus both the two methods could identify similar basins. However, the two methods have dif—
ferent applicability. In practical applications, combining the two methods would obtain more accurate results. The methods proposed in this
paper will be of great importance in improving agricultural non—point source pollution simulation techniques and quantifying the impact of
non—point source pollution.

Keywords : non—point source pollution; Soil and Water Assessment Tool (SWAT ); parameter transfer method; similarity evaluation; Three
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Figure 3 Diagram for division of sub—basins
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Figure 4 Evaluation of similar basins based on parameter sensitivity analysis

7V B, W A 1232 A s o S 20 3] 2 e A
R, HIFBr bR S 22, WD 7 ik A AR AL AU 4
Fola T —80 BUATT R, PR kA HA s, 7R 58
PRSI ALRE AT R ARG 5, DL ARAS SR 1)

PRBIEE R

SR R , A IS R TR IR K SRR

(SWAT AR ) PEAT 1 RHABL SR, R T Ak 5 E
ART7 S T AR TR (8 S TR, H R T 7K S
AL AR AR AL 5 v © SRR g , SRR
s FAO AR FL UG Y BALBEOFTE , I AL Al

e R AR IR TS e B R R PR bR A R A
RS

SE k-

(1] THe5E, YR B, WL i Al Al A5 S 2 8] S Afi B i Qe IR
[J]. B4R, 2012, 33(11):4025-4032.
DING Xiao-wen, SHEN Zhen —yao. Spatial distribution and pollution
source identification of agricultural non—point source pollution in Fu—
jiang Watershed[J]. Environmental Science, 2012, 33(11 ) :4025-4032.
21 ff, D EE, FIFR, .0 AnnAGNPS BIRIBHY ST L ik
AR PTG Ll FREERL #2241, 2010, 29(2) : 344-351.

ZHAO Qian, MA Jian, WEN Qing—chun, et al. Modeling pollutant load
and management alternatives in headwater of Chai River Watershed with
AnnAGNPS[J]. Journal of Agro-Environment Science, 2010, 29(2) .
344-351.

[3] Liu R, Zhang P, Wang X, et al. Assessment of effects of best management
practices on agricultural non—point source pollution in Xiangxi River
Watershed([J]. A gricultural W ater Management, 2013, 117(1) :9-18.

413k A, TR R, K, 5. BT DR SCREEL AR 2T (]
TR (HAFIERR), 2013, 41(2): 108-113.

YAO Cheng, ZHANG Yu-xia, LI Zhi—jia, et al. Hydrological simula-
tions and similarities in ungauged basins|J]. Journal of Hohai University,
2013,41(2):108-113.

[5] ZLL8E, T, sk iR, 55, BRBTRRATEK SO RS 80X I AL BIF 5T
HEREJ]. /K 3C, 2011, 31(3):13-17.

LI Hong-xia, ZHANG Xin—hua, ZHANG Yong-qiang, et al. Review of
hydrological model parameter regionalization for ungauged catchments
[1]. Journal of China Hydrology, 2011, 31(3):13-17.

[6] FLLEE, TRACHR, BORHE, S5, BRGTRH DX AR T U4 7 26 i LA S BF

FEN KTTREBEBER, 2010, 27(2) - 11-15.
LI Hong—xia, ZHANG Yong-qiang, AO Tian—qi, et al. Comparison of
regionalization approaches for runoff prediction in free of observational
data catchments[J]. Journal of Yangize River Scientific Research Insti—
tute, 2010, 27(2):11-15.



1344

YEINCR RS Y £ 36 5% 7 H

[7] Singh R, Archfield S A, Wagener T. Identifying dominant controls on
hydrologic parameter transfer from gauged to ungauged catchments: A
comparative hydrology approach[J]. Journal of Hydrology, 2014, 517 ;
985-996.

[8] REBL, BUNAR, BRI, 55, FET SHALE Y SWAT HERI7E Gt

B A BB 0 LT D)1 K2, 2015, 47CHE T
2):9-16.
WU Bi-giong, LI Xiao—dong, AO Tian—qi, et al. Study of SWAT model
based on parameter transfer method in data scarce catchment for non—
point source pollution simulation[J]. Journal of Sichuan University, 2015,
47(Suppl 2):9-16.

(9] FHZ, RFRE, SRECRK, S5, JCIN iRt A i F000) DX s Ak 5 v A 52

HEJR[J]. K A2, 2016, 47(12):1528-1539.
YU Rui-hong, ZHANG Yu—jin, ZHANG Xiao—xin, et al. Review of re—
gionalization methods on streamflow prediction in ungauged basins|[J].
Journal of Hydraulic Engineering, 2016, 47(12):1528-1539.

[1019h . BT SWAT B4 6007 7 7 i BERLBFAE[D]. 22 2%
JHFE TR, 2013,

SUN Wei. Runoff simulation of the Shiyang River basin using SWAT
model[D]. Lanzhou : Lanzhou University of Technology, 2011.

(1] P42 B, R8O, 58 B3, —Rh TSRkt DX 1L e 505y 2 BF 50
SR KA1 AR, 2013, 32(3) £ 15-19.

YE Jin—yin, LI Zhi—jia, WU Yong—tuo. Study and application of flash
flood warning method for ungauged basins[J]. Journal of Hydroloeleciric
Engineering, 2013, 32(3):15-19.

[12] Hughes D A. Conceptual catchment model parameter transfer studies
using monthly data from the southern Cape coastal lakes region[J]. Wa—
ter SA, 1985, 11(3):149-156.

[13] A 3C28, b A3, 25, 5. A0 IR TC LI Bk DX AR TR 4L

] 22 T RAE240, 2014, 40(3) : 70-75.

ZHAO Wen—ju, SUN Wei, LI Zong-li, et al. Runoff simulation in un—
gauged area of Shiyang River basin[]]. Journal of Lanzhou University of
Technology, 2014, 40(3):70-75.

[14] FESE, IVEIK, BRUA, 55 A s Yo T B Ay LA S e %
(0] 3RBERb R, 2013, 5(5):176-182.

WANG Hui-liang, SUN Zhi-zhuo, LI Xu-yong, et al. Comparison and
selection among nonpoint pollution models[J]. Environmental Science
& Technology, 2013, 5(5) :176-182.

[15] §ASCEE, 265K, SRARIE, 55, Vil XAl s Je 2 00 GE T A8 T

R S RIEN]. H R AR R 2244, 2015, 20(2) :207-215.
HU Wen-hui, LI Guang-yong, GUO Ya-jie, et al. Construction and
verification of an empirical model for agricultural nonpoint source pol-
lution in the Fenhe irrigation district[J]. Journal of China Agricultural
University, 2015, 20(2) :207-215.

[16] ABT54, BRAIRE, XU B, S5, R 92 (R AN S P A0t ot A
VAN E RISEIRIT]. JBRERLAHEIRE, 2003, 22(5) : 446-453.

HAO Fang-hua, CHEN Li—qun, LIU Chang-ming, et al. Model output
uncertainty due to spatial variability of rainfall[J]. Progress in Geog—
raphy, 2003, 22(5) : 446-453.

[17] Abbaspour K C, Yang J, Maximov I, et al. Modelling hydrology and wa—
ter quality in the pre —alpine/alpine Thur watershed using SWAT[J].
Journal of Hydrology, 2007, 333(2) :413-430.

(18] #hax%e, MRV, 208 1, 55, BT LH-OAT 434 XK SUR T S48
THURAEAMT(T]. NIRRT, 2012, 43(7):19-23.

XU Hui—jun, CHEN Yang-bo, LI Zhou—yang, et al. Analysis on param—
eter sensitivity of distributed hydrological model based on LH-OAT
method[J]. Yangtze River, 2012,43(7):19-23.



