J. Lake Sci(#EFI=), 2025, 37(5):000-000
DOI 10.18307/2025.0541
©2025 by Journal of Lake Sciences

H 7K 3OS R R LAY DEM FReigiRI SR 75 3%

k) fu, BER", A —‘F %ﬁ&, E R, KFR
CERETAL K AR S KA TREEBE, AL 230009)

W OE. R E R ARG DEM LB ) 5 Sebrok RAFAEmMZE, SR 4 (K i, 1S3 AR S bR AR
(AT PEAL B, LI S I AT I s e S MRS i 5 T R O 1) MR R 25 (I KA, AR T T T
DEM b (¥ s FR B, SR FH TR0 190 285 PEE VA 0 i TR 1 e B SRR THT R R B e 485 T R — G N BT RS B bt (50~300 km?)
ARG TR VS 30T 0 37 L v 0, i ) i) o B ST, ot AR R iR 49 05 5 3 Ai s 2
TSR HASTRN R AT Lo . ARV RBRIF 45 R W) 192 Br/K 2R SRR T 7 DEM A% () i B2 B 40 m, kT ) 255 3
R TR I RS K AR B 0.81 km? J5, BTS2 BURIASADTET I SN & S B o PO R HE SR /K IR Ry 108 km?, I 4311
FURIRECER 7 A, TR TR Y 213.2 km?2. X F2IA(TE FTEE DEM AR 10 e AR B IR AL BE R0 43 1 7 R0 10 AN g3 5
RN R AR B, XL IEFTE DEM b 1R FE AR AL BRI 43 10 7 AFRIRIE AT % Co FIFBHR TR 1982—2022 47K
SRR BRL BRI R AT (1982—2012 SN IZRAEAR, HARNIIEREAD , J7% AL By CZEVIZRIIINA &V R H5r
579 0.87. 0.87. 0.86, IMIENIS I 0.9, 0.91. 0.9, BLHUREBEEA—H. BRI 20 BHKIEAT RIS, DA, ghERIg
HUN AR B AR TRAR, T AL By C THIAIKIZIRA BN 19, 19, 16 375 DifisE ik RECAHE R ETeAR, TR AL B, C
TR E P R BN 093, 0.94, 0.93. F% A Rl B MUK A RS T HE C, RSN 7 MTFREN TR A M
5011 AR T 5 B RS O W S . AT LK T EFTEE DEM MR AT s AR P ARAR R, DA R AR b TR E — 2
AN TR B R AE (50~300 km?) U AT T3 L e AT TR 42 A AT AT )
SRAE: VRIS WRREG RS SOKIRRIE: DEM: SERRKR: BHRVE

Optimization method of DEM subwatershed division for hydrological process
simulation”
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(College of Civil Engineering, Hefei University of Technology, Hefei 230009, P.R.China)
Abstract: To solve the problem that the simulated river network extracted directly from the original DEM deviated from the
actual water system and affected the sub-basin division, this paper based on the actual river positions in the regional imagery,

extracted the main rivers in the study basin, and then lowered the elevation values of the original DEM grid where the main

rivers were located by the maximum difference between the grid elevation of the main rivers and the depression grid elevation
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perpendicular to the main rivers. The optimal watershed area threshold for the river source was determined by the river
network density method. Subsequently, combined the standard range of China's first-level small watershed division (50-300
km?) and the criterion that each sub-watershed outlet was located on the mainstream of the river network, the appropriate
number and area of sub-watersheds were determined. Finally, by comparing the daily and sub-daily results of the Xin’anjiang
model distributed in different sub-watershed division schemes, the rationality of the sub-watershed division was verified. The
application results in Taoxi River Basin showed that: Lowering the elevation of the DEM grid where the actual river system's
main rivers pass by 40 m and determining the optimal watershed area threshold for the river source by the river network
density method, the simulated river network extracted was more consistent with the actual water system. The optimal
watershed area threshold for sub-watersheds was 108 km?, and the number of sub-watersheds was 7, with an average area of
213.2 km2.The 7 and 11 sub-basins divided by the DEM grid elevation reduction treatment after the main river course was
passed were scheme A and B, respectively, while the 7 sub-basins divided without the DEM grid elevation treatment after the
main river course was passed were scheme C. The daily discharge process was simulated using the hydro-meteorological data
of Taoxi River basin from 1982 to 2022 (the years from 1982 to 2012 were used as the training samples, and the rest were used
as validation samples). The determination coefficients of the training samples of schemes A, B and C were 0.87, 0.87 and 0.86,
respectively, and the validation coefficients were 0.9, 0.91 and 0.9. The simulation accuracy was basically consistent. A total of
20 floods were selected for secondary flood simulation, and the flood peak, flood volume and peak time were used as precision
evaluation indexes. The qualified floods under scheme A, B and C were 19, 19 and 16, respectively. Using the certainty
coefficient as the accuracy evaluation index, the average certainty coefficient of the next flood simulation in scheme A, B and
C was 0.93, 0.94 and 0.93 respectively. Scheme A and scheme B had higher qualified rate of flood simulation than scheme C,
and scheme A divided into 7 sub-basins had no obvious difference in accuracy compared with scheme B divided into 11
sub-basins. It can be seen that it is reasonable and feasible to reduce the elevation of the DEM grid through the main river
channel and divide the sub-watershed according to the criteria that the outlet of the sub-watershed is located on the main river
channel and the area of the sub-watershed is within the classification range of China's first-class small watershed (50~300
km?).

Key words: watershed division; river network extraction; river network density method; catchment area threshold; DEM,;

actual water system; Taoxi watershed
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Fig. 10  Simulation diagram of 4 flood process
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Tab.3 Simulation results of 20 flood processes in Taoxi watershed
HhEm? HUEI(m® s?) WA [ iR
S A B C S A B c B c A B c

)

A
19820717 11950 12578 12190 12805 731 770 747 732 0 0 0 097 097 0.96
19840830 9778 10730 10200 9829 710 903 845 719 6 6 18 085 0.90 095
19860715 8410 9021 8700 8461 476 415 3% 366 0 6 6 092 092 0.90
19870701 9952 10752 10633 10822 563 597 585 568 -6 -6 -6 0.96 097 0.96
19890704 5918 5527 5890 6183 401 356 377 30 -6 -6 -6 093 095 095
19910701 12631 12689 12792 12114 755 755 752 702 -6 -6 -6 097 097 0.96
19930628 5354 5594 5220 5554 591 615 576 624 0 091 092 093
19960714 8238 8714  83% 8067 709 740 718 6 094 094 095
19990627 13374 15010 14189 14159 870 945 913 0 095 097 097
20020620 4704 4899 4975 5113 405 473 469 0 097 097 095
20030708 12051 12587 11998 11916 893 975 933 0 097 098 098
20050902 9452 9338 9286 9490 752 726 738 -6 -6 -6 098 098 0.96
20090629 5385 4514 45098 4384 486 458 464 437 -6 -6 -6 0.89 090 0.86
20100711 17714 17968 17779 18168 688 701 720 691 -6 -6 -6 0.90 093 094
20100902 11148 8911 874 8336 719 6% 694 64 6 6 6 083 083 0.78
20150627 5015 4991 492 5018 461 446 456 444 0 0 0 093 090 090
20180816 5701 5673 5598 5698 455 475 484 460 -6 -6 -6 097 095 097
20200621 10438 10106 9988 10363 775 815 818 789 -6 -6 -6 096 094 095
20200715 30708 30531 28341 30682 1600 1869 1794 1739 6 -6 -12 0.86 0.88 091
20210812 6382 6337 6283 6331 3% 417 421 414 -6 -6 -6 098 097 0.98
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