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Improvement of Watershed Subdivision Method for Large Scale Regional Distributed
Hydrology Model
LIU Huan, DU Junkai, JIA Yangwen *, LIU Jigjia, NIU Cunwen, GAN Yongde

(National Key Lab. of Basin Water Cycle Simulation and Control, China Inst. of Water Resources & Hydropower Research, Beijing 100038, China)
Abstract: Watershed subdivision is an important basic work of distributed hydrological model, which is related to the accuracy of basin hydrolo-
gical simulation and prediction. In the process of watershed subdivision in large-scale and complicated terrain area, the traditional method has
some shortcomings in accurately describing the spatial extent of the study area, determining the outlet of the basin, and extracting the river net-
work of the inflow area, which commonly uses a single catchment area threshold to extract the river network and divide the watersheds based on
surface runoff and flow model. Consequently, a watershed subdivision method, using stem-branch topological codification, was proposed based
on automatic recognition of the outlets of basin and the fusion of river network with variable catchment area thresholds. The method mainly in-
cludes the determination of basin outlets, the determination of the maximum and minimum catchment area thresholds, the multi-threshold virtual
river network integration and watershed subdivision and coding. Taking China as an example, 25 174 watersheds were divided, with an average
area of 381 km®, a maximum area of 5 512 km” and a minimum area of 4 km’. The coincidence degree between the simulated area and the actual
area reached 99.92%. While using the traditional method, the number of watersheds was 21 768, and the average area was 434 kmz, and the coin-
cidence degree was only 98.5%. Moreover, the results were compared with the actual water systems and the current basin of China to verify the
applicability of the method. The program is realized through programming that is fast and efficient. It takes into account the computational effi-
ciency of the model and the accuracy of watershed subdivision, which lays a good foundation for developing distributed hydrological model in
large scale region and helps to better serve the management of hydrology and water resources in the region, especially at the national macro level.

Key words: watershed subdivision; large scale region; basin outlet identification; multi-threshold virtual river network integration

ris HER:2018 — 03 — 04
E & B :E K E AW T B3 H (2016YFC0401301 ) 5 [ 5 8 S FERIATF 7T & 2 715 %8 B30 H (2015CB452701 ) 5 B K & S L=
A FWFsT i B H (20162Y03)
fERE X W (1992—), 5, Wik 4B BT Jr [l K SCEALFGY. E-mail: zdliuhuan@163.com
* A fFECR A E-mail: jlayw@iwhr.com
P 4% R B iB): 2018 — 12 — 24 08 : 36 : 02 P £& B R M 41k : http://kns.cnki.net/kems/detail/51.1773.TB.20181220.1656.003.html

http://jsuese.ijournals.cn http://jsuese.scu.edu.cn


http://dx.doi.org/10.15961/j.jsuese.201800224
http://dx.doi.org/10.15961/j.jsuese.201800224
mailto:jiayw@iwhr.com
http://jsuese.ijournals.cn
http://jsuese.scu.edu.cn

513

XX, AT i) RRUEE DX 3 A1 K SO B 3t 3 8] 0 05 1 ik 37

UEAEAR, % 1K SC S BRI R 9 2 ) S 5 1 4
A 2K SO R 38 X I8k SeRF g e T B,
$iz BRI 5T 0 5 b BREAE | 434 37K SO0 AT 43R 1
oo I8, S0 5E R IR A A A K SO
S, B AT X SN TR R XA X 43 A 2K SR
O, e AT FiRLADL 2K Y | 43 A 27K SRR B
WFSE X B BRI 22 35/ 1 25 18] BTG, I (I8 G P 35
[ J5, LAk 26 /N BT (4 K SRS Sy Al , 3 17 52 IR
HABFFE X KR 1 B R, . FRT, 40 =k S
) 2 S50 3o WA A S O 2 S IR A X 5
23l YT G2 ) R BE RS, Ay 3
PR A RO, R TS — R B o =K, B
5% DX A 43— s ORI F 88, AT A S 5
AR TE I, & PR T T R0 4, YR %) i
TS X3 PRl 16 dal /0 s 2 A K SC A 28 e T B

LT, 3 38 1 FH (0 56 T 3 3 72 7 18 O A 80 () 1
RE B U IR T AV -3/ R, DRI W B UBE L
TR R R i O TR T s e Oy )
7, R [ DEMEBHRE T T 3 % 43 g s U130, L
T i LA K T AR B B e U OV T SR T, %07
2 W S A Ll SV DT O DX R R X 35 43 1
K SR R e SRR R X R 4 %
A5 2R (T 00 | L R A 194 I8 R AT IX 45 oK &
RICR TR0 43— 1 2 JE0T 190 X 4347 Xk SC
R ST B 3 — e L, [ P b TR T
F AR B 200 B T A IE | B4R LK
JIE | 2 U RLRART o0 4cb B 45— 2R 9 Aok )5 %2, BRAS T
550 i 7 14 I VSR o AR 1 o R R X SR FF i 4
i 2K SCHERL 0 BIF 5T A AR A, T 1) R BE X 38k 1
FR A 4 A LU R AHE: 1) BFse 3 S R 5 %

TR
5

ORI N N I S S N P B R R R
AN E ; 2) iR A2 HAHE NS, K SRR AEAH 2248
K, WHK R IR R IFAT 5 3) AR L L5 5
BUK R 2 W3 BORIE S 4) R A2 AL R 2L
MBI X 047 1 T BT S X PA G K AR 1) 45 3
B AT RRUH 22 eIk o A A A% G 1 i 3 R 23 7
LI, AR K FR 5 8 5, AL AR RO, B
o3 K 1 5 3t L — B K i B {E G I e IR
TR A50 3 R DX S AU RS 2 A U 75 oK o ol T
S D] 01X A 2K SO B BIF SR B B
ERRNUFPENSVEZN S 1P =X WP SES (- T NN 3
DX 14 U 580 5 T W A

F I, T i) DROROBE DX s A K SCRREAEL, 7 2 T
DEMY 3 - S 4 F D i N ™), P 48 i T — g
TR K E A SR 50 H 2 19 (E R LT RS B R
{18 5 Vi 38 0 T v, LASUIAE Y R AT 9 DX L
St s ] 5 U R, SRR T ORI R
R R DI A sOK SO R B S0 IR, e 4
[ YA A D AF 2 S0, e 2 T A 3K SO Y
P rh Y T IR B A R o K e — G

1 FREX D ERRE

L1 BT AR N B TR ER 2 75 0%

BT DEMYA 9+ S0 4 2 A% AL U Jie i 3 o A
K SCRE R 1~ J ) 7 F 5, ML DEMA&R B Ak
B, B 55 58 BT T A R o i, 32 B RE R AU
0T o B 38 A 1T R SR R TR ) o K
i3RI B A 1T 7R

S AR A R 22 A RN, DA
JK FUT SR 00 L, 3289 B 2 R ] B A

___________________

(c) TIN5 5 G

10 [ 25 1

(CRIEES N D)

B 1 ETDEMAM T Hh$MmED AN B F Rk 5 Rz

Fig.1 Watershed subdivision process based on stem-branch topological codification



38 TR SHOR

5% 51 %

PEAT S A5 o AN, v UAR I 7K 2 | 7K Sl i 46 B DL K
BTG4y SUM B I s Rk, N T E s o % s,
X 9] B — A4 B R L T, YT AT K )
T S (1R A A DX AL 224 iy ¥ B3 2 % A Ry T SR i 1
BIVIA Ay D 25 [ 3 o) i 21 ok 5 4 1o
WOk UL, % T R R R AT DLAR G 5E RO 9 I 8
) 37 32k K] 0 R i ) o SR, T RO X 38, %K
Ay RERE LA BT B
1.2 KARERXESHRKCEE TR FRIEX 5=
1.2.1 M EHIRBEAT R G ZEER

PR FBL L 2 X s 0 A K SORRE L ) il
A1 - I Sk K 3 R B B R AT 51X 119 2 ]S
Fil, A ke i 22 B EORE B A R L ROR B X A
22 52 B T B R I S B e, A 22 R G O &
F14) I 3R 7K T AR AR 22 B 0K o R AT 87T I 4 BN
DL Y 1 9 o, 8 7K T R B 2 L v 1 SR S
T AR S (/)N T P 7K 2R A, 43 B4 Bt S EIORH g
AN e i A N YT TR = v [ AN T}
FEL SR U 3 % T I T DA R B R SR, B I
Rl o0 BB 3 2, h I 30T #5955 8] AR Ak R A
FAL S, 1 R R AR K BLR T
Bt o X6 TR R M IX 43 A 2K SRR, P8 KA1
DL IEICRE (RS 78 [ A TR M L 7 5 TR AR T AL
ROB KRBT, IR A — e m A R AR AL
R B0 B ol bt X PPl G ok R BB ek v AR AR /N B 2k 37
], 3 B A AL X 8k 2 2
122 MIHFEHATRBREKRD

5 55 3 1 32 40 FN R AT ) T O LR 43 T ik
— P LR A ) R DN T8 9 3 K
H TR B Ze iIE X, K R ARZ , s
P AR KR e R A B K 1 TR, e R e
FE— S0l K T CER2A 1 55 02) o F- sl il i3
K7 AR R, RCRAR, 1M H—2e il Kk o
1] B T A I

\ﬁﬁﬁ

B2 ENGKRERREEKOSHREE

Fig. 2 Schematic diagram of the distribution of basin outlet
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Fig. 3 Watershed subdivision process based on the automatic identification of basin outlets and multi-threshold virtual

river network integration
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