2019,38(6): 1305-1311 R W ®E R FE F R 201946 H

Journal of Agro-Environment Science

HRRIE, FJL, AT U, AR OK SO REEITI Sy XF SWAT S8 BRI BT, A FREERE2241E, 2019, 38(6) : 1305-1311.
ZHENG Si—yuan, WANG Fei—er, YU Jie, et al. Effect of hydrologic response unit delineation on the SWAT model results of total nitrogen simulation[J]. Jour-
nal of Agro—Environment Science, 2019, 38(6): 1305-1311.

7K 3T Rz B8 T R 43 X4 SWAT 22 B GRS R A 32 M

FEZ', 2L, A D, A

(LWL RF IR S 2B, i 310058 ; 2. Wiy A KI5 Jeds il IR 2 2 F R BT S0 %, il 3100585 3. #iyL4A PR
A, BN 310012)

O AT K SO AT (HRU ) K1 B 26 Y 1901 26 JBO SWAT B RIS 10 50 , LLZR 2% b X O IR v 42, %f L 1
A BRI B = B R 5%~30% BIE LI, LA 5% RS EETE 1 18 Bl 58, LGN AT R B (NSE) F34) J5 A 22 55 7 i 22 1 LU AE
(RSR) N FEZPFHAE bR , PRI = SRR 3 BIE R SWAT BARLE R A RABCR 520 . BFFE 45 R B BRI 3 3 9 )
T4/ S E R 5 S8 A D 22 , T - b R RN - S TR (N AE DL T SRR RO AT 5 45 Fh s St B ALY
45 SR - b ) P 1 {2 AR L i i K, T B R b B se [R 2, S R R R A S AR XN . ZE G 18R R
PR SRURSSARL 5 S | - iR FH B (1 5% | - 320 15 5% 395 P 43 2 9 11 20% S AR X e 53 A HRU Rl 40 7 48

SKEHEIR] - SWAT LAY s /K ST 7 BETT 5 = MR 5 3SR I s VR

FESES X522  XEHFEEDA XEHS:1672-2043(2019)06-1305-07  doi:10.11654/jaes.2018-1280

Effect of hydrologic response unit delineation on the SWAT model results of total nitrogen simulation

ZHENG Si—yuan', WANG Fei—er”, YU Jie’, DONG Qiu-yi'

(1.College of Environmental and Resource Sciences, Zhejiang University, Hangzhou 310058, China; 2.Zhejiang Provincial Key Laboratory
for Water Pollution Control and Environmental Safety, Hangzhou 310058, China; 3. Zhejiang Environmental Monitoring Center, Hangzhou
310012, China)

Abstract : In the Soil & Water Assessment Tool (SWAT) model, hydrologic response unit(HRU) delineation largely depends on the param-
eters selected, such as slope, land use, and soil type. Different HRU delineation schemes directly impact the results of the SWAT model
simulation. In this study, to achieve a suitable HRU delineation scheme for simulating total nitrogen (TN) export from the East Tiaoxi water-
shed, 18 HRU schemes in 3 groups with different thresholds of parameters were investigated. Each group included one particular parameter
of slope, land use, or soil type that ranged in the threshold from 5% to 30% with the 5% gradient, with the other two parameters remaining
at determined thresholds. The Nash—Sutcliffe efficiency (NSE) and the ratio of the root mean square error to the standard deviation (RSR)
were used to assess the effect of 18 HRU schemes on SWAT model simulation. Results showed that extensive slope classification was bene-
ficial for reducing the deviation between simulated TN values and observed TN values, whereas the lower thresholds of land use and soil
type helped obtain better TN simulation results. The land use threshold had the greatest impact on TN simulation. The optimal HRU
scheme was found in the group with 5% land use, 5% soil type, and 20% slope.

Keywords : SWAT model; hydrologic response unit; land use; soil type; slope; total nitrogen
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*1 HRUKI S BEASH R
Table 1 Different threshold schemes for HRU delineation

A C
I WA A Werz K% A T35 Werz W AN L Werz
Scheme Land use/%  Soil/% Slope/% Scheme Land use/%  Soil/% Slope/% Scheme Land use/%  Soil/% Slope/%
A-1 5 5 5 B-1 5 5 A* C-1 B* 5 A*
A-2 5 5 10 B-2 10 5 A* C-2 B* 10 A*
A-3 5 5 15 B-3 15 5 A* C-3 B* 15 A*
A-4 5 5 20 B-4 20 5 A* C-4 B* 20 A*
A-5 5 5 25 B-5 25 5 A* C-5 B* 25 A*
A-6 5 5 30 B-6 30 5 A* C-6 B* 30 A*

T AT B3 1) g 388 ok ZeURE DU S 14748 ) 4 ) R~ b ) P ) 4 B £

Note: A* and B* are best slope threshold and land use threshold determined by total nitrogen simulation , respectively.
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Figure 3 Calibration result of runoff in basic scheme
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Figure 5 Effect of HRU delineation on TN simulation
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Table 4 Correlation analysis between different landuse area ratio
and NSE of TN simulation

+- b FI 27 Land use type AL NSE NSE of TN simulation
b, 0.976%*
Rl 0.846
i1 -0.9867%*
I 0.831
KIS, 0.716

g i S AH DG, P<0.01

Note: ** is significantly correlated , P<0.01.
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Table 3 Each land use area(ratio)under different threshold schemes

+ 1 F] {8 Land use threshold

+ 3
B3 5% 10% 15% 20% 25% 30%

banduse g bR mR A @B K @R NH mBL HH B AR
type Area/km’  Ratio/%  Area/km® Ratio/%  Area/km® Ratio/%  Area/km’ Ratio/%  Area/km’ Ratio/%  Area/km®  Ratio/%
Bt 223 16.00 209 15.03 175 12.56 165 11.83 165 11.65 43 3.11
S 22 1.61 23 1.67 25 1.78 13 0.93 0 0 0 0
A 1020 73.21 1081 77.63 1156 82.93 1208 86.77 1221 87.87 1344 96.50
W 88 6.35 66 471 30 2.11 3 0.19 3 0.19 3 0.19
K 39 2.83 13 0.96 8 0.61 4 0.28 4 0.28 3 0.20
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