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Influence of calculation unit size on simulation results of
distributed watershed hydrological model
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Abstract: Distributed Watershed Hydrological Models with physical basis usually use the DEM grid as the calculation unit, which can
homogenize the terrain information so that the extracted slope is non true value, and the non true value corresponding to different scale
grids is significantly different, which leads to significant differences in simulation results based on different scale distributed models. In
view of the influence of different resolutions on the simulation results, a normalized expression method of the relationship between grid
scale and the extracted watershed slope and the corresponding slope correction method are proposed. The slope correction coefficient
which can be used in the calculation formula of model velocity is introduced in the correction method. The results show that the
influence of cell size on the simulation results is consistent with that on the extracted watershed slope, and the proposed method can
effectively eliminate the influence of grid equalization on the simulation results of distributed hydrological model.

Key words: distributed watershed hydrological model; calculation unit; DEM; slope; watershed hydrological simulation

LA 117K S B HA 2 B = 2 2 I i ) 8 4, B 4 B it 9 43 A7 2t 4Kk SORE R T
SRR K SO R A DU PR T 2 1 #)  T2RSARR A ARAS R A B R ) B (LG S8 W0 i A D R AR
S5 ) Fni B B EA A AR B, B W B AR 04 43 A 2 UK SCREARL AR L DEM AR 11 S A5 A
MR ATT Y IR FE R — TR AR Y S5 T 3R SR RHE S A 351

TR EATT R R BN, R AE Ui ) TR SR ARRAE , £ BR B 22 Y S T b SR A B, LSS A BRI e ) 7K
SO A5 o AEAE AT T AR — 2 BT D0 T, SR /N RUE IO S 88 S ol e (ol 58 B e R A i Sl 3 0, BB =2
1113 A P2 ST AR, SN 0 A 3R SORRE R A S PR T 2 B0 5 M SR A I Rk, DRIk,
iﬁ“dt( e KR FHEAI 5 23 DEM (111000 m x 1000 m ) 4 G2 HAT My BRI Ati 14 43 A1 2P K SORERL T

T Ay, BAT W BEREA, ) 73 A1 2 K SO ) e S 25 D0 FA 2 - P S B0RT IR B i 21
&*ﬁa@iﬁkﬁﬂ(ﬁﬂ ST AT B TS, TR R R S BB S T 3mSR IEOC R H RS, A

BEEUE . FRELSHLIT(2018YFC1508103)

PEE T FLAFE (1990—) , 55, TR 1+, 322 A K SORER 57K SCHUR ST . E-mail: kongxiangyi@ mwr. gov. cn

SI AR FUHERE, NIRRT, R E R 55 T HEE e o A K SRR LA R AR T ] A2 ( A SARIEARR) L2021 ,49(4) :309-315.
KONG Xiangyi, LIU Zhiyu, ZHOU Guoliang, et al. Influence of calculation unit size on simulation results of distributed watershed
hydrological model[ J]. Journal of Hohai University( Natural Sciences) ,2021,49(4) :309-315.



310 ERCPNE N 449

TR IS K SCHEREAGE A2 SR T LU TR sk, 76 BORHATR A N FHES SRR, 4 R BT
OUN HHER TR PR RS, JUH R RE R (R S8 |, B BB RCR AN, AR5 3 BAR A R 25
SR A TR, HASIR /NS BT (A 28 % I OB S5 i 26 5 B 8. 100 A3 ikl Sclik e s i i 2
B MR ARSI C AR SR AL T S B RRE AR B 5 1170 A5 K SRR F] DEM #iA% 1155 80e
X PRI T T R A EE, MRS Y BB R AR (AN WAk, E AR ISR R, TR ITR
INANTR] KRR SRR AR R] PR 70 HA W Al 11 53 A 2 K SRR 1% 52 B by T g o | b 2
XF SR PRI S A S 115 B o S B S AV E AT IE

AR 1E 7 T SR B4 W 5 — 2 AR I R T B0 L ik ( SUK AL AR I ) ) 1 58 =2
I IE 3 FRE R B IE BB FAT 7 S BRI UR A R AL ik K SO G BERb R e R 5
B, TR T BRI AR ELI M T B X FME R AT I, B eSS S T O S DEM
PRI AR DCOC R IS BIA AL I J5 #2 DU IE bR 3 | {5 i ] DEM A& RUEE /N T 100 m, 584518
A T HE AR PR DEM A f 5011k,

ARSI AR Y S TOKASIDE ( topgraphic kinematic approximation and saturation-infiltration double excess
erid-based distributed model ) 4l AR Todini 4515 45 B9 R P AE LRt K 5 B4l /K S0 AR A B e Fy
AIEE T HIE 32 BT VR LI B8 Tl 8 XU AL 8 R A o A XA 285 Dy HAT 1y BERE A ) A X
TRIOK SCEER | L DEM MRS i3 2000 R AR i il oy AR UK iitig sh' 7 RO R — ST
TCHRKSCS R 4 25 H FARIAYARZ K DT AR, 70 il ik TR 2 48 5 TR 2 3 b A HEK DL B3k
Mo AR YR A E AR . BIBR T T AR A LS P ML) ZE A B R R v B 135 K i S AR O
AL AL, RIS 5 B AL PT REAE R — TS BT M A% Y se R R A

A SCHET TOKASIDE #5584 | M 5 ST T BT KU Z5 R 152 i AL KA [R) T35 B e A
B[] 25000 R 22587 1E 5 VA 5 T A TS o

1 FRXER

DAIEIAL S, B K Sk A B30 (TRIFRIEIT ) g X, I S B An P 1 BT, BT DEM S ok I8 T
HFR2S (8] 508 2 (http :// www. gscloud. en) $24LH) ASTER GDEM % , #IA% 233982 4 30 mx30 m, i 1 HAh /3 9
F DEM #H1 ARCGIS T EFEREEA A2, H 30 mx30 m Z3HER DEM $2HU s A 10050 km® . K HF
IE e BT T P A, o 25 AN 2 FR, T 1 ~ 8 M AL 510 2 166 km® (1934 km? 694 km® |
604 km* 268 km? 791 km* 2012 km> 1 1579 km?,

L

= I
E1 iR B2 FimmixlassR
Fig.1 Topography of Huaihe River Basin Fig.2 Sub watershed Division result
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Fig.3 Simulation results of different cell scale models
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Table 1 Statistical table of flood runoff composition of flood 201602

AT Wk AL ok T T N ok PR T K i
HK/m km? /K E/ mm B /mm UiL i A2 iU e/ mm 254L,/mm 25 4L/ mm
300 10237 145.07 63.15 82.47 0.62 -8.50
500 10278 145.30 64.07 74.53 0.74 -5.01
800 10099 146.32 65.00 70.61 0.76 -3.08
1000 10206 145.73 65.50 67.95 0.90 -2.31
1500 9862 147.49 66. 87 66.97 0.94 -1.73
2000 9704 142.70 67.46 61.02 1.07 -1.26
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Table 2 Watershed slope extracted from DEM with different resolutions
T TR I/ % /i\{ﬁlnﬁ
B 2% 3% 45 5% 6% 7% g5 THBE/%

30 16.27 3.85 20.16 0.6 0.66 8.5 20.57 16.55 13.08
100 10.48 2.52 12.18 0.41 0.52 5.23 13.61 10.13 8.43
200 7.31 1.79 8.73 0.28 0.43 3.67 9.92 7.17 6.00
300 5.89 1.44 7.16 0.26 0.38 2.94 8.14 5.84 4.74
400 5.05 1.24 6.22 0.24 0.37 2.53 6.65 4.97 3.94
500 4.38 1.12 5.42 0.28 0.31 2.25 6.19 4.36 3.65
600 4.00 0.97 4.96 0.24 0.24 1.95 5.60 3.97 3.31
700 3.74 0.95 4.61 0.22 0.22 1.82 5.06 3.54 3.05
800 3.32 0.84 4.35 0.19 0.27 1.44 4.71 3.27 2.71
900 3.22 0.83 3.85 0.19 0.23 1.61 3.64 2.89 2.39

1000 3.07 0.78 3.9 0.18 0.23 1.55 3.4 2.75 2.24
1500 2.46 0.57 3.06 0.15 0.22 1.2 2.82 1.92 1.81
2000 1.87 0.50 2.53 0.14 0.20 0.86 2.16 1.97 1.47
£3 FTESPZE DEM RSk ET &
Table 3 Variation of watershed slope from DEM with different resolutions
TR AL
WS R /m A AR Al
15 245 35 = 15 8%

30 1.00 1.00 1.00 1.00 1.00 1.00 1.00
100 0.64 0.65 0.60 0.62 0.66 0.61 0.64
200 0.45 0.46 0.43 0.43 0.48 0.43 0.46
300 0.36 0.37 0.36 0.35 0.40 0.35 0.36
400 0.31 0.32 0.31 0.30 0.32 0.30 0.30
500 0.27 0.29 0.27 0.26 0.30 0.26 0.28
600 0.25 0.25 0.25 0.23 0.27 0.24 0.25
700 0.23 0.25 0.23 0.21 0.25 0.21 0.23
800 0.20 0.22 0.22 0.17 0.23 0.20 0.21
900 0.20 0.22 0.19 0.19 0.18 0.17 0.18

1000 0.19 0.20 0.17 0.18 0.17 0.17 0.17
1500 0.15 0.15 0.15 0.14 0.14 0.12 0.14
2000 0.11 0.13 0.13 0.10 0.10 0.12 0.11
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Fig.4 Relationship between watershed Fig.5 Relationship between watershed
slope and DEM grid scale slope ratio and DEM grid scale
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Fig.6 River reach and code Fig.7 Variation of river reach scale with DEM grid scale
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Fig.9 Comparison of simulated flood process before and after correction
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