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Study on parameter uncertainty in SWAT model driven by different precipitation

XIAO Yu'*” | SUN Ruochen'*? | WANG Qian', DUAN Qingyun'?*"
(1. The National Key Laboratory of Water Disaster Prevention, Hohai University, Nanjing 210098 , China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
3. China Meteorological Adminisiration Hydro-Meteorology Key Laboratory, Hohai University, Nanjing 210098 , China;
4. Institute of Water Science and Technology, Hohai University, Nanjing 211106, China)

Abstract: By taking the Fuhe Basin and Heihe Basin as studying areas, this study employs the SWAT model driven by four distinct
precipitation products ( CMORPH CMA, CMFD, CMADS, MSWEP) to simulate the daily flow and evaluate the hydrological
performance of these products in both humid and arid regions. Meanwhile, the sensitive parameters of watershed were selected by the
adaptive method for factor fixing and subsequently the consistency check was performed to ensure their reliability. The results indicate
that all four precipitation products achieved NSE values above 0. 7, with CMORPH CMA and CMADS outperforming the rest by
achieving 0. 82 in the Fuhe Basin, while in the Heihe Basin, they scored 0.76, compared to CMFD and MSWEP which scored 0. 72
and 0. 74, respectively. Moreover, in the Fuhe Basin, all four precipitation products share the same sensitive parameters, but in the
Heihe Basin, CMORPH CMA and CMADS have six shared sensitive parameters, while CMFD and MSWEP have five and eight
sensitive parameters, respectively. These findings suggest that all four precipitation products can be successfully applied in both humid
and arid basins, but the simulation performance of CMORPH CMA and CMADS is superior to that of CMFD and MSWEP.
Additionally, the similarity of precipitation performance will enhance the similarity of selected sensitivity parameters during the model
analysis.
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Table 1 Sources and descriptions of driven data
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Table 2 Information of precipitation data

Rk Hichis A 1E] 43 HE 3/ h ZS (B 43HEE/ (°) Bdl e R
CMORPH CMA 1 0.1x0.1 hitps://data. cma. cn
CMFD 3 0.1x0.1 hitps://data. tpde. ac. cn/
CMADS 24 0.125 x 0.125 hitp://www. cmads. org/
MSWEP 3 0.1x0.1 hitp://www. gloh2o. org/
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Table 3 Ranges and descriptions of tunable parameters of SWAT model

' S8 S ik CERYa HUE LR
Pl r_CN2 MGT SCS & 418 0.5~1.5
P2 GW_DELAY GW T AR I A 3R B ] d 0.0 ~500.0
P3 ALPHA_BF GW H o HF d! 0.0~1.0
P4 GWQMN GCW R KA ST T 2 B 7K 2 KA B mm 0.0 ~5000.0
P5 GW_REVAP GW KRS R R 0.02~0.2
P6 REVAPMN GW TRZHL T K28 KR B mm 0.0 ~500.0
P7 RCHRG_DP GW RZ K Z B ERME ] 0.0~1.0
P8 r_SOL_AWC SOL R AR K mm 0.5~1.5
P9 r_SOL_K SOL R TR & mm/h 0.5~1.5
P10 r_SOL_ALB SOL TR 8 s R 0.01 ~0.25
P11 CH_N2 RTE FIIE T R -0.01 ~0.3
P12 CH_K2 RTE MG RBIE R mm/h -0.01 ~500
P13 ALPHA_BNK RTE FETRAR K H AL 0.05~1.0
P14 TLAPS SUB TR EH R °C/km -10.0~10.0
P15 r_SLSUBBSN HRU NESEIEN m 0.5~1.5
P16 r_HRU_SLP HRU X m/m 0.5~1.5
P17 r_OV_N HRU e T R AL 0.5~1.5
P18 CANMX HRU KEREKE mm 0.0 ~100.0
P19 ESCO HRU R R AME R AL 0.01 ~1.0
P20 EPCO HRU )RR M 2R B 0.01 ~1.0
P21 SFTMP BSN S5 H A F 328 SO C -5.0~5.0
P22 SMTMP BSN il %5 IR C -5.0~5.0
P23 SMFMX BSN 6 21 HBmEFEF mm/(°C -+ d) 0.0 ~20.0
P24 SMFMN BSN 12 A 21 HmEREF mm/ (C - d) 0.0~20.0
P25 TIMP BSN AT R 5 R AL 0.01 ~1.0
P26 SURLAG BSN Hb FAE AT AR AL 0.05~24.0
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Fig.2 Distribution of daily average precipitation in Fuhe Basin ( unit:mm/d)
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Fig.3 Distribution of daily average precipitation in Heihe Basin ( unit:mm/d)
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Fig.4 Distribution of Bias of precipitation products in Fuhe Basin (unit:mm/d)
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Fig.5 Distribution of aRMSE of precipitation products in Fuhe Basin ( unit: mm/d)
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Fig.6 Distribution of r of precipitation products in Fuhe Basin
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Fig.7 Distribution of Bias of precipitation products in Heihe Basin( unit:mm/d)
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Fig.8 Distribution of aRMSE of precipitation products in Heihe Basin ( unit: mm/d)
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Fig.9 Distribution of r of precipitation products in Heihe Basin
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4mm/d Z ) EAEFRE D7 B3 MK, aRMSE i T 7 mm/d . ZEARSE R B T, CMADS fAH S R Ak
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Fig.10 Simulated runoff results of four precipitation products
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Table 4 Parameter sorting of four precipitation products in Fuhe Basin based on the adaptive method for factor fixing

FEE K 7= i 1% 552 % 3%

P2,P3,P4,P5,P6,P7,P8,P9 P10, P11,P14 P15,
P16,P17,P18, P19, P20, P21, P22 P23 P24 P25 P26
P2,P3,P4 P5,P6,P7,P8,P9 P10,P11,Pl4,PLS,
P16,P17,P18,P19,P20,P21,P22 P23 P24 P25, P26
P2,P3,P4,P5,P6,P7,P8,P9 P10, P11,P14, P15,
P16,P17,P18 P19, P20, P21, P22 P23 P24 P25 P26

CMORPH CMA P13 P1,P12

CMFD P1,P13 P12

CMADS P13 P1,P12

P2,P3,P4,P5,P6,P7,P8,P9,P10,P11,P14 P15,
P16,P17,P18 ,P19,P20,P21,P22 /P23 /P24 P25 P26

TE RN, S B0 EUR, T I,

MSWEP P1,P12,P13




50 WK E el (AR RS R ) 5552 &

x5 RARE 4 MRk RETBEMBEETEENSEHF

Table 5 Parameter sorting of four precipitation products in Heihe Basin based on the adaptive method for factor fixing

FEAKP=E SR 529 39 o4 2

P4,P7,P9,  P2,P3, PS5, P6,P8, PlO,Pll, P12, P14, P15, P17, P18,
P13,P16 P19,P20,P21,P22, P23, P24, P25 P26

P9,P13, P2,P3,P4,P5,P6,P8,P10,P11,P12 P14 P15, P17,PI8,

CMORPH CMA  P1

CMFD P1 P7,P16 P19,P20,P21,P22,P23 P24 P25 P26
CMADS - P4,P7,P9,  P2,P3 P5,DP6,P8, PlO,Pll, P12, P14, P15, P17, P18,
P13,P16 P19,P20,P21,P22, P23, P24, P25 , P26
MSWEP Pl P7 P4,P9 P11,P12,P13,P16 P2,P5,PI0, P15, P17, P18, P22, P25, 13,
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