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Influence of Potential Evapotranspiration on Runoff Simulation
using SWAT Model in Alpine Typical Watershed Region
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Abstract. In order to study the influence of potential evapotranspiration on daily flow simulation results
for hydrological models in the northeast alpine region, the widely applied SWAT model was chosen as an
example, through comparative study on Ougen River Basin, using Penman — Monteith model, Priestley —
Taylor model, Hargreaves model, Shuttleworth — Wallace model and modified 20 ¢m evaporating dish
observed data to compute the potential evapotranspiration (PET) , then the influence of SWAT models on
the simulation results was studied by different PET drivers. Research results showed that adopting
subbasin scale for SWAT model to PET interpolation was quiet rough, and the calculated results cannot
reflect the spatial distribution of PET specifically, the average temperature of alpine forest areas was less
than 17. 8°C from January to February and also in December every year, including March sometimes. In
different subbasins covered by large forest, the change of monthly average PET was little with the
variation of forest species types and distribution areas, although differences of terrain on SWAT model
were considered, it didnot show a high daily flow precision. Penman — Monteith model without
consideration of terrain pattern, and Hargreaves model and Shuttleworth — Wallace model considered
terrain pattern had good simulation results, while Penman — Monteith model fitted the best with £, values
of 0. 651 and 0. 686 in calibration and validation periods, respectively, which showed that the Penman —
Monteith model suited better in alpine forest areas to calculate the potential evapotranspiration.
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Fig.1 Remote sensing data distribution maps of Ougen River Basin
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M 0.609  0.588  0.575 0.457  0.545

HEM 0.582 0.570  0.622  0.614  0.589

s BEM 0.527  0.592  0.581  0.579  0.565

XFF 1981 ALY E, fHik %) T 0.905,P-M . P-T
FS—W R E {4514 0. 884 0. 898 .0.896, H.
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Fb, 25 i R 53 e 56 UE 99 5 2% 0 8O0 H 3
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Fig.7 Nash — Sutcliffe values of Ougen River Basin

in calibration period and verification period
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Fig.8 Results of daily runoff simulation using P — M model
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Tab.3 Calibrated parameters and their final values

- p—— EHT W1 b 3 I 23 [ .
i Fe/ME S FNIEN R/ ME SEN:]
CH_N2. rte 2 Y[ A R 2 T R K 1~15 -0.01 0.3 0.22 0.23 0.22
CH_K2. rte FE Y AR B B RS/ (mm-h ") 1~15 -0.01 500 60. 84 67.01 63.93
ALPHA_BNK. rte WA E IR o BT 1~15 0 1 0.41 0. 43 0.42
1~8 35 98 55.37 56.52 56.02
9~12 35 98 40.91 44.10 41. 50
CN2. mgt SCS 72 ¥i # £6 %% 13 35 98 51. 40 52. 14 51. 88
14 35 98 71.02 72.18 71.82
15 35 98 54. 89 55.81 55.00
ALPHA_BF. gw A o BT 1~15 0 1 0.92 0. 94 0.93
GW_DELAY. gw b 7K ZE R [a) 1~15 0 500 47.76 113. 48 71.62
GWQMN. gw B AR TR 3L BT 1 IR )2 B K 2 KA B 1~15 0 5000 4351.53 4424.93 4396.67
GW_REVAP. gw iR /KB revap %K 1~15 0.02 0.2 0.12 0.13 0.12
REVAPMN. gw RIZH T KRR R 1~15 0 500 210. 11 221.52 216. 19
SFTMP. bsn %% SR/ 1~15 -20 20 -13.20 -12.59  -12.71
SMTMP. bsn il SR/ C 1~15 -20 20 0.43 1.36 0.88
SMFMX. bsn 6 A21 HWEE K 7/ (mm-C ~"-d™") 1~15 0 20 0.41 0.90 0.48
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HR3
ELieAN L/BL=8"8 BT mkﬁ?ﬁ&l - %@ﬁiﬁl - FARAE
bk H/ME RAKMHE I/ ME SN
SMFMN. bsn 12 421 HFEE R F/(mm-C "' d™") 1~15 0 20 17.50 18. 06 17.95
TIMP. bsn TR IR W S R T 1~15 0 1 0.36 0.39 0.36
SURLAG. bsn M RAR TG R 1~15 0.05 24 10. 12 10. 57 10. 25
1~8 10 150 41.35 48.27 41.92
9~12 10 150 103.71 106. 71 105. 53
SLSUBBSN. hru S K /m 13 10 150 92.89 106. 40 101. 90
14 10 150 25. 89 29.21 26.20
15 10 150 112.08 116. 63 112. 69
ESCO. hru TR R AME R AL 1~15 0 1 0.08 0.10 0.09
EPCO. hru 4 W MR T 1~15 0 1 0. 04 0. 04 0. 04
1~8 0 100 0. 00 0.31 0.10
9~12 0 100 98. 47 99. 09 98. 88
CANMX. hru e K ek J22 B i/ mm 13 0 100 97. 54 99.75 99. 11
14 0 100 99.20 100. 00 99. 86
15 0 100 45.16 47.31 45. 66
TLAPS. sub SR EIRZE/(C km ) 1~15 -10 10 6.11 6.30 6.22
5 @@ B EW AR 2 7 R B SR K G R
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