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Impact of DEM and land cover resolution on the simulation of runoff and
sediment in SWAT Model: A case study of Jinghe River Basin
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Abstract; The data accuracy of the DEM and land cover affects the simulation performance of hydrologi-
cal models. In this study, three hydrological stations, i. e. Maojiahe, Yangjiaping and Zhangjiashan,
were selected as the control sites to investigate the influence of the accuracy of the input data on the simu-
lation effect of runoff and sediment. 100 SWAT models were constructed using nine different resolutions of
DEM (30 -3 000 m) and land cover data (30 —3 000 m) and the TOPSIS method was used to evaluate
the model’ s performance in a comprehensive manner. The results shows that the DEM resolution affects
the extraction of watershed boundary and river network , and the watershed feature information will be lost
with the decrease of resolution; when the DEM resolution is lower than 1 000 m, the “Burn in” tool in
SWAT needs to be used to complete the accurate extraction of watershed boundary and river network ; the
number of HRU decreases with the decrease of DEM resolution, whereas the influence of land cover reso-
lution on the number of HRU is not significant; DEM causes a greater impact on parameter sensitivity
than land cover when there is a large change in resolution; the optimal resolution combinations of DEM

and land cover for the three models of Maojiahe, Yangjiaping and Zhangjiashan are 750 m and 300 m, 30
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m and 90 m, 150 m and 3 000 m respectively. This study can provide theoretical and technical support

for the construction of watershed models and the improvement of simulation accuracy.

Key words: DEM; land cover resolution; SWAT model; simulation effect of runoff and sediment; TOP-

SIS; Jinghe River Basin
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R b IR T A KA 1 2 TR B B, A [) 25 ]
SrHE R BT 5 R B4 ((digital elevation model
DEM ) 1 4 3 A1) F B i 2 XA 7R A HL 248 S s il —
R R, A BRI A B B 23 1R
JE SEEER Z AR , LASE S A B ARG 2
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AR BRI 23U 55 7K S50 5 LA ) 9 42 BURE O , 78
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¥\ [ {\ 12000 mis # 38 970 km", [ ARIE A T 12.27% . 4 DEM 145 9F
P ( s N HJ3 30 ~ 150 m B}, FRBBCRFE AL, 24 DEM
\va_h _ ¥, {,r""' E;ggﬁﬁ A HERAT 150 m i), I A S Ba /D i 3
N Y Somi 7 SHLE I DEM 4335 2 S 80 B A LI IR 220
w5 ©@f S s 1530 m J3HiA<A) DEM B A HE,3 000 m 43 B
e 2 Cl30ms R DEM KB R4S T 312 m, fe /N BB Al T 139
: g m, YRR T 14. 54 m, biifE 22 BT T 29. 02
A ] X m., DEM 4} W6 2 S0 B 1 K 2%
3 ! LJ‘ ‘ U /)N, 3X 2 P R AE 1R B X R B S B .
\ f o DEM 433 5% T3 B 1 5 10 T 584, 75 30 m 43
(2) PH¥ i (b) thT & (c)iiz??-lﬂlﬁﬁl ﬂfz DEM BRI, 46. 63% E/‘J/ﬂﬁ [XLE/‘J%EE 25
E4 EARERESE DEM SRR UL - o I I LI R A
TS AR TOLNF o W0 245 BEERAK T 500 m B ,25° 4 | (35
FRILTPRERR, Y BRI T 2 000 m B, T A
3.2 KXHHES HRU HESH I3 AR B LT 58 5K ,99% LA L Hb IX A 3 %
Sy ith— 25 R AR R DEM 43 BER T EIHTOLLF,
F 1 ERATISAR DEM 4 34 2 8RR R0 i Ak STASE
DEM T Ay AN T 3 B T AR 5 L % E/m
AR/ m L 10* km® >25°  7°~25°  0°~7° YN =Y SN R ST S o =
30 39 4.442 46.63 42.06 11.31 219 2884 1393.33 285.37
60 39 4.440 42.96 44.57 12.47 219 2882 1392.71 285.57
90 39 4.436 37.55 48.71 13.74 224 2881 1392.72 284.85
150 39 4.431 23.87 59.45 16. 68 220 2878 1391.47 285.36
300 37 4.401 0.85 70.98 28.17 247 2808 1391. 19 281.87
500 37 4.370 0.10 54.09 45.81 272 2809 1389. 39 280.79
750 37 4.282 0 31.35 68. 65 268 2766 1392.48 275.24
1000 37 4.288 0 13.95 86.05 301 2735 1385. 15 276.98
2000 31 4.088 0 0.61 99.39 295 2659 1381.97 268.51
3000 27 3.897 0 0.12 99. 88 358 2572 1378.79 256.35
AN, DEM F A+ 8 A FH Y 3 BE b 2% HRU - 3.3 SEBEES R

Bom A sZ B, S 45 T I 23 BER X HRU
RO MR . S R, FEAR ] (1 1 )
M BT Fitigs DEM 73 B (A%, HRU Ko i
A ek a5 (B AE AR IR ) DEM Zp 5T, it
FIH oy F i A b HRU B0t 52 m A PR

SKHI SWAT — CUP 1 SUFI -2 By | %A /] 4%
P DEM F1 -3 R IR 44 12 7y SWAT #5050 3k
FrSRUEURNE /M, 35T DEM 1+ R FH#dE 5 2
BOUSPER I . ARPFIELL S BRI 4], 43 51 %)
BB R BURRY AT 8 S BT 0T, £ 25



o455 1 A0 5 - DEM RE A HT 9y WERE SWAT JK Vb BHUCR I 56 M —— DL il A 151 75
HYy s L 2, AN R A i) B S 80 B R2 BARSYRHEYEEY
3R, 24 Y L
HRU%{E 630 582 535 487 440 392 344 297 249 202 154 OV_N 2TRE
T — USLE_P K AR R T
USLE_C USLE Jr &t i w5 C K+
EPCO T R M R F
SMTMP Fil =5 SR
SURLAG HhF AR S R AL
ALPHA_BNK TR E I o BT
CN2 SCS 23 M £ %k
BIOMIX EWREGRR
CH_N1 S T R R n (6
B DEM -+ BSR4 B LAT_SED 0 i P A AR v A
HRU $#03 EH0 USLE_K USLE Jrfe -5 K 15

H2 3 A, i 5 M AL USLE_C EP-
CO . ALPHA_BNK D) & CN2 4 4 i 8URK S50, *t
FLAE I 30D30L.90D30L ., 3000D30L JE#£5% DEM 43
BT S BB (1 52 ), DEM. 43 3 48 £k A /N
i, SO U JLF A & A4 1R, 2 DEM 3 3%
TREF 3 000 m 3 AP0 7S 5 OV_N SMTMP

SURLAG DL J—>7= b2 %1 USLE_P N1 J2 s ff ek
(IS5, PUB B 38 (0 U S 8035 3 = S 8
BIOMIX , LAT_SED USLE_K Fl—/M[ i &% CH_
NI, %t Ho A% 30D30L.,30D90L., 30D3000L 7] % i
= Hi R 50 B3R 114 A8 Al X 2 B 1 5 T R R
A9 S50 U HE P s A oA

R3 FESBERBNSHHRESTERCE

o 30D30L 90D30L 3000D30L 30D90L 30D3000L
2R P-Value t-Stat HFJ¥ P-Value t-Stat ¥ P-Value t-Stat Hi/F P-Value t-Stat HEJ¥ P-Value t-Star  HE7F
OV_N -0.004 0.996 1 -0.019 0.985 1 0.020 0.984 2 0.013 0.99 3
USLE_P -0.005 0.99% 2 -0.020 0.984 2 -0.015 0.988 1 -0.004 0.997 2
USLE_C 0.008 0.993 3 -0.034 0.973 3 0.054 0.957 2 0.037 0.970 3 0.003 0.997 1
EPCO 0.085 0.933 4 0.084 0.933 5 0.146 0.884 5 0.051 0.9599 5 0.077 0.938 4
SMTMP -0.14 0.917 5 -0.073 0.942 4 -0.041 0.967 4 -0.132 0.895 6
SURLAG -0.119 0.905 6 -0.118 0.906 6 -0.110 0.913 7 -0.12 0.94 5
ALPHA_BNK -0.126 0.900 7 -0.128 0.898 7 -0.164 0.87 7 -0.077 0.939 6 -0.151 0.880 8
CN2 0.15%9 0.873 8 -0.163 0.870 8 -0.078 0.938 3 -0.154 0.878 8 0.146 0.8%4 7
BIOMIX -0.022 0.983 1
CH_NI1 -0.123 0.902 4
LAT_SED -0.153 0.8719 6
USLE_K 0.165 0.869 8

T R B D AT TSR DEM (0 B, L 31 A 85 AUR R RT3 B, S350 me

3.4 DEM Fnt3thF|F 5 P 2 33k b I R B 2
=R
FIFHANR 73383 4 DEM A1 3t A R b
7100 > SWAT A5 | 223 ZEOMHE J5 AN [R] 7K Sk 5
AR TR IR DL UICR ( NSE R B ) 1) 73 B¢

RPFME 4 PR 1EHTA BB B 12 R
VTP NSE ZAHIRT 0. 63, KA L AHUE L
TR, 4 AL, BRI AR R NSE R 5L
fEH 0. 80, Bu iy DEM i+ 3 ) H] 73 Bt 2853531
2 00071 150 m; JEVMHAUI) NSE R B tEH 0. 81, 1t
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i DEM 14 3R FH 23 98 232 43 591 2 500 12 000 m,,
MZR L 12 AL A NSE & B AE N 0. 76, LI}
DEM Fil -+ R FH 43 BE 22535118 30 F190 m; Y Vb4
HEcfE NSE 2500 0.79 , i DEM 4= HuF) FH 7359
435028 30 F12 000 m, 45 3 4~ SWAT BIRIAR i al ¢
PR NSE ZE0UINT 0. 50, il R ALK . ik
FINE R B fE NSE 2500 0. 73, LA} DEM
SHERE R 90 m AR HI 53 HEER 5351 R 30,6090 m;
TeVPEDIY NSE 28U R 0. 66, IXAT DEM i1+ Hs
F B4 HER 44K 2 000 m, %A 22 4 SWAT £
RIJe VMU NSE 20N T 0.50, 5 HABPTA7K S
i AR LG, TR L AL 3 22, 3 B T A
JRIRN) 4 ARG uh 250 e P r B, oA 2408
AEHR S, PMTRREARR 1 A6 3R S it AR AU 2, S 1
TR GBI SR

DLk S L ], A2 S FE VM RLRL RS NSE Z2 5K

NSEZ# 0.73 0.69 0.65 0.60 0.56 0.52
| ow— b

55 DEM J% - M F 0 B R 9 52 B2 R 5 R AN 6
PR B ARAUSE R EEE DEM A4 A1) ] 70 B R
RN AR 22 , SR 6 I 7 H AR 7 A IR U (R 40
SRR MR o B AR AL B K LR W S Y
A, MREH DEM (1973 BRI IR 2 B T R —
REAR R FEAR” A A HLINAZ 1L

x4 FAREARE KIS SKPEIMUERBEAN D PRAE

DEM /3% Fiuflpg AU HAUZEE )
IR

/m  GHE/m R NSE R NSE
EZM 2000 150 0.80 0.80 0.77 0.76
BRI 500 2000 0.81 0.67 0.82 0.81
W 30 90 0.76 0.76 0.79 0.77
R 30 2000 0.67 0.67 0.80 0.79
KELL 90 30,6090 0.74 0.73 0.57 0.55
kKL 2000 2000 0.66 0.57 0.69 0.66

NSEZ L 0.66 0.58 0.51 0.43 0.36 0.28
N

(a) B

(b) L BER

E 6 RimFRPELAE NSE RE5 DEM K i A RN R EHmX F (RIKRKR s A 5))

3.5 HRGEMRETMN

K TOPSIS Xyl i35, 3 /> 7K SC A U ASE 41
RORATEA VPN 5 Rk . BUR A VA4l
() NSE Fl R* 3% 4 DS H0E N IEM HhR . XTI T
BRIEATE 7 AN — R AL 55 IE FRA I 2 | R
FHUAE R IR 225 F0OAE X WU 30 B2, 0 0 X A B 3 A HE
JT , FEGT I ST R A, 2 AR R R A A8 SR B 4T, 3
ANTR STk 5 AR U T BE TS A5 R an & 7 B o

A7 A L, RS sl BEAEOCR B i (1) DEM Al
A 3 B33 51 R 150 F13 000 m, AH XTI 3 B
7 0. 85 (R4l R® = 0.71 NSE = 0. 69 ; Je Vb
1:R* =0.64 NSE =0.62) , BRI 2% 1) DEM
1 1R 43 55303 R 300 130 m, >k DEM
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