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Abstract

In order to improve the accuracy of flood forecasting and reduce the economic loss caused by flash flood,
the distributed time variant gain (DTVGM) model, Xin’anjiang and TOPMODEL models were applied to
the Baishahe basin. Observed data from 2009 to 2013 were selected for calibration and validation of dif-
ferent models. The simulation results in both calibration and validation periods were compared and
analyzed, and the applicability of the different models in the Baishahe basin was discussed. The simula-
tion results of the average flood peak errors of the DTVGM model, Xin’anjiang model, TOPMODEL model
are 16.93%, 54.00%, 23.20%, and the runoff depth errors are 21.28%, 36.69%, 12.68% in turn. The
Xin’anjiang model has poor simulation results and the worst applicability in the basin. The TOPMODEL
model has better simulation results than the Xin’anjiang model, but the flood peak error is still relatively
large. The DTVGM model has the best simulation effect and the best applicability. It can meet the basic
requirements of flood forecasting and could be used for flash flood forecasting in this area.
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1. 5|8

gtk E IR X BTN MESsERaRRK. BARAEESEREN] Rk FESTHEE, Kk
AR BORK, RSP RXE, AREERERPNEFRIMAGGT. 21 bk, REGFEE—TA
FE A BT AR T (2] BRI, ik o 5 2 R 7E B vk s o 7 THI A6 201 RSB R IR G e 2016 AR KB s 88— Ik 4
WO RERIE, LR FERR T A WA, DK@ I E 3] BB IR A, B NTE
e TR It EASR AL TERZR BB, el A2 75 L b (%) 5 35 T Tl 7 T A0 S S 7 b, TGV a2 SEBR AR =k,
M _E AN RE SRR AR TR o 3 SRBETEAS [F) X R V% T8 A Ll AR A, Ltk 5 TR i B H bR, B
S L LT (A% 0 TAE o DRI — S /K SO 78 [ 9 5 1 X A e A 06 5l W0 B A Al vt SR 17—
TERC . A Lt K SRR A R 2V DA . TOPMODEL R . 7 A5 2N A8 48 25 A8 (DTVGM). HEC-HMSS
BT S QAR SO AE B 1L X SWAT AU T OE AR, 0% 5401 0.60 125158 0.86 [4]; BIE/R « 3§
HOASTE B B A L XN T HEC-HMS #5884, &3 itk i 8 P R EUTE 0.67~0.87 ZIFI[5]; da RFITEIL T*
VBT AL FH Mike Flood AASFEAT LA BUE LA, 258 . RIIARIBERE KRBT 0.77 [6]: sifin. FBIRMAE
FALPEES L X @ T VIC SR, B A RERCR REUAE] 7 0.80, HRJEXCEREUEH] T 0.64 [7]; AfEU{E
Jil TOPMODEL #5 B 7E YIS EAT T K TR, 2 e BARIRS 38 IR TR & 4 2835 K T 60%, 3
PERHOKT 0.62 [8]; HELAEFI I Al@ & T H Hy BRER DTVGM AL, R/ A AR,
BB R ZHUH 0.53 P 24k, Toite A RERAIE & H R BERRL, B 28R A 9]

B 7R B — K OISR (R T A, [ P 2 i O T AN RIS B R 25 SR 22 57, RS ) /K ST R AE /K ST R
rh 2 FB () B AN R], xid BROE IS B A A 22 R [10] [11]. ELESEAEH] 7 ¥ 2T A% . TOPMODEL #%, AT
o128 IO 288 S R YRR RT R A T AL, ASEAU 285 SR 3R I T TV T B 3 P 1k A [ 12] s 5L i 5 IS BRI FH 795 7 T BL ¢
T CASC2D HERFIHT 2 VLB 22 5 [13]: A 4R 7556 NHRST 7 HEC-HMS #8Hl TOPMODEL A8 fRHIE J 7
S, GERF HEC-HMS 7EF T R XE MM FIF[14]; TRRSLE T HBV BIRRH 20 AR AE S 5 X
R, ORI GA BEZE T W AR R T HBV AL 15]; XURASE LA T Jr T Al . 30 PRl
PRV 7= G ASE B AN A0 38 5 4SS A FE T B R M DX R ASEUL R, R I R o DB A 0 2 S A R A
[16]; B s DUE (LA A L8 T 37 227047 . TOPMODEL R/ . DG SCS RS RUAE 1L B0 o (R 80Uk, RN
TOPMODEL B 7E b I A0 R R 4T, ol (1) SCS AR vk & FASTHDLRUF[17]0 VD IRl dak e S 78 i e g 1L
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Figure 1. Elevation map and water system map of Baishahe basin
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3. fIRFG=E
3.1. DTVGM }&8!

DTVGM AL — MK o A sOK SO BRI HE 26 M R G AH 45 & 1K SO, HE ZE T 1989-1995 4E[A]$2
H, ARG EEARE S, KEN DTVGM HRI[18] [19]. A ALE % & H 38 /K EXT TRt &5
M), D] B ) P4 R AR A R 2R 1 D6 R B4 T Volterra 72 bR 3UERIA 1 J B4R M /K SCREFE[20]. & — AN Tk
R AR AR IR A :

AWJ _ n

RS = g AW
g](AWC

b AW FORIN BAI L3R AWC RUWM EHIRSE: ¢ 5 & RV FRIARSH, 0<g<1, 1<
@) HH g ATIEOME IR AR, g N EHUKW RS, BARRIN AR a3 8 A 2577 LLZ 25 3R [21] A 22]

3.2. FiRiTHER

W IREE T 1973 48, e F il KR R BRI, I 250k A Ji RO = /KU DA R ot 22 7K Y FA A
T[23] [24] 1ZAEIY 22 W] T30 00 1 X 5 2 X R K SO AT K SC e, ERAARIU ARy BT, 7
PeHS L RPN B TS B AR R A0 e B K R R i 2k 25], fEBhE K E R Lk, B8 T HIEEF K
BT A] 7 AT A ST

3.3. TOPMODEL &8

TOPMODEL A2 — NI T 1A — & DB (124 7040 AOKSCRBEA, A AR 4L In(a/tanB) St
- In(a/T tang) (a = HALE R LA HPKIA . tanf = HERIE . T = S/KREORWRIBIK I
F, UHRRIRIS SN A1 [ 26].

34. REEEIRE
RHE OKSCERFRIIEY , ATEM AR RCR, SO IR R 2 . WGBS TR 2 . IR AR %
AN FEAR[27] 0

4. BERGRE I LS

AR DTVGM BEAY 37 27T RS DL K, TOPMODEL RS0t [ 73] i 45 2009~2013 45 14 353t /K FEAT A5 481,
How 8 e N EY, J5 6 H/E NI, WL SCE-UA Skt iy S8k e, Bl R 1 Pk,

MR 7K, DTVGM B AR (RIS T 1R 258 16.93%, Ak A 64.29%; Hi TR B A
BHERP YR 2N 54%, SFHRAY 42.86%; TOPMODEL R 844 (Rt IS RIS 25018 2508 23.20%, S F&R N
50.00%. MtIERZERIfAERE, DTVGM AR TOPMODEL R R A4, B 2o VTR AR 4L 1)
RORAIRT L ZE o MIEILI 225K, DTVGM A SR IR I TN 22 G 4% 80K 5] 85.71%; B 22V AB AR i A4 Yy U 3 Fp
ZEE kgL F 92.86%; TOPMODEL A S AR (UG I 22 G 4% 268 78.57%. DTVGM #8522 VT AR BY 7 I 3
N 8] _F R SR B A, BB KT 80%, 1 TOPMODEL 7 (e BRI 22 B M X 40 2 . MR RIR iR 22
KE, DTVGM B SR AR IR TSR 22N 21.28%, G g FIE ] 50%; H1 VLB SR AR T353R 220 36.69,
K& ALY 28.57%; TOPMODEL 2 SR AR T YR 29 12.68, S8 % 4 64.29%. TOPMODEL #i %! #¢
IR ERERBCOR AR T DTVGM HEAURUET VTR RTE R IR E Bl R .

DTVGM & B VTR . TOPMODEL A=Y 7E [0 ) it 3kdh AT L A0l () SR vt G PR 2R 1 45 R 5 L 1A
2~5. ¥ 2 5 “20100819” LAY PRI FE A, SEll B I FRE ALK, DTVGM 8L, B ey iy |
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TOPMODEL 5 Y #5481 o -t 35 A XU it /K, ARREAULI Bl /) o 1] 3 93520110821 7 ML A /K B R o
Fr VTSR] TOPMODEL A5 B4 B RN 7= I8 (1 s LB BRURR, 5 BSOS, HE SR vt /K I 2 Dy X 5 S b 7K O e
LA FRZ; DTVGM AUk /K I FR 2% 5 Sl At /K PR LR 00 6 e, S4B AR b 0 It S A (o, (ELATAAE
VPR ZEJEE N . & 4 35 “20120818”7 HLAVHOKEA I FEH, DTVGM AL, BT AR TOPMODEL 4
RO I K O FR LR 5 St KO PR 2 1 2 200 e Ase el , BRI Bt 61 5 k45 “201307257 S84 St /KB4
EFEF, DTVGM ARt K id FELL 5 3 2 DA R AT TOPMODEL R MLt K i FE 2R A L, NSz
M ACGT TR LRI SR L i, LR S R I

ZEAXTEL M DTVGM KR #2247 . TOPMODEL B M2 5, 2ok F T i 7 i i e X 397
CEYTASERY R FH 3 L0 X/ NRIEAT L A BEAUL S ZOR HE ARG, R BT e VLAY ) = L 2 B 0l =imt, /e
e T S A B DX /NG, B I T REAS A R B IR AT VTR AR A A U Y, FEREATILIX
NI LTSN, F IS, TG ¥ S 7 L T b 50 46 2% 1 2 ) S R M DA o, S BB TE b T A 3 1 L v AL 35 2R
AFo A3 A7 AR 25 JE L8 PEAE Y (DTVGM) M TOPMODEL R #E [ Vb Ia] At 38 10 LU b A 40 45 B AR e e iy, Herpr
DTVGM FALZE it g R B 22 _F B0 2% R 224 T TOPMODEL 57, TOPMODEL R/ fE 423 b R R 2%
REMT DTVGM #i%8, TOPMODEL #AYAE Jy = 73 A sK SCREAY, 38 it 3 T i 5Ok S5 Wit ek i) 1 T2 A2 A A7 R
TEAEE AW L X NI T B, . DTVGM BEBUE R A sOKSCBERY,  BEA 79 A1 2K SO PRS0 R ARRAE
A B A K SCR G M@ R TSR a5, BERETE K ST RHE B SE B A A E TR, 3R 18
AU SRR -

Table 1. Flood simulation results in Baishahe basin

F 1. iDL AGEE R

\ b5 92(%) WD 2 (h) BRI %)
it
DTVGM XAJ TOPMODEL DTVGM XAJ TOPMODEL DTVGM XAJ TOPMODEL

20090826 4.62 54.13 -22.99 3 -2 5 23.33 21.06 -31.03

20100814 29.82 -32.39 99.94 -1 -1 6 -27.22  -21.63 35.61

20100819 —20.68 —53.45 33.47 -2 -1 -2 -20.48 —35.84 9.86

) 20100909 8.30 —12.56 5.82 2 0 2 -0.18 —22.26 —8.82
R

20110707 -9.43 40.94 8.10 1 2 1 —4.28 48.39 2.68

20110704 —47.15 139.86 20.48 -1 -3 -3 —35.60 31.36 -13.73

20110706 6.39 5.29 7.30 15 11 11 -1.15 0.71 -21.39

20110821 591 10.12 16.99 1 1 1 3.01 58.74 -13.28

20120727 —43.82 255.22 -21.70 12 1 0 34.13 65.86 -26.47

20120818 12.87 —25.39 20.69 -1 0 0 —18.81 67.68 5.90

20130709 5.64 —12.64 19.38 0 1 1 -16.98 39.31 9.34
Fose

20130710 3.98 —39.04 21.79 1 =2 -3 -37.10 27.03 6.93

20130711 —24.86 —19.88 15.07 -1 0 -1 -56.32 49.95 -17.80

20130725 —13.51 —55.04 11.08 0 1 0 19.28 23.85 -9.63

“FIME 16.93 54.00 23.20 — — — 21.28 36.69 12.68

FEg e 64.29 42.86 50.00 85.71 92.86 78.57 50.00 28.57 64.29

VE: K DTVGM HoR 434 3N 544 25 AR 2R AR, XAT FoR ¥ 2T A% %, TOPMODEL 78 TOPMODEL #5754, g 72 ARRIRRERT 0 &
FRABEIME EE ST K, /N 0 FRASBHIME ELSEME /s DI 22K F 0 Ronii G, /NT 0 RoRgnt.
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5. &L 5i1ig

1) DTVGM #A! ., BV TR . TOPMODEL #5848 = Fii AU AE [ DI s A OR AR 128 DTVGM A1
A, Hky TOPMODEL #%Y . DTVGM BEALFE (b sk m) b Al i & A PR T, 2652 SRR B0 30T (3 IR
B BIER ZUN 16.93%, FRIBIRIRRZICN 21.28%, WU &8RN 85.71%, ] AR I Hifki il 1%
TR KOE AR  AT R TR i L T TR

2) EVTRIRIR AN 741~4420 m, R ZEARLER, DTVGM AT TOPMODEL #E78 R 434 513 4341 24
BERY, FERPLE R 2B BB T o AR R 3R, BB SRR, Ui AR AT L XN IR RO AR
A8 b 72 DR 25 28 FE 0 23 1R /K OB R A% B b gk 47 L1 R ASLAD
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Figure 2. Simulation results of typical flood “20100819”
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Figure 3. Simulation results of typical flood “20110821”
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Figure 4. Simulation results of typical flood “20120818”
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Figure 5. Simulation results of typical flood “20130725”
B 5. #SH “201307257 (HEARNARHKBIRRILE R

3) I VDTALIE R A BT A BE Y 120 kA, AREE CRSTERRIE AR T W b b i
BURRE#E 60 km?, ISR X ANK T 30 km® [28], A B 1 - L0 DX/t e 9 11022 IR A S A i, 5 S50 el o
BEMG R ST 2R > 37 R FF I, 73 DTVGM #AY, B 2T . TOPMODEL #ERLLE #7337 IR PHK IR
RE IE AR TR IR Z RN & B PR M s A VS RS L, W E I B, MRS E 2
B DR T IO TR . [ RT DA SR BRI o A8 I S5 5 AR T B 1 T U B P 4 5 2o, A3 B R k)
FERAACRNE TR B2 i A ARG S

4) DTVGM RIS S AT, H7 2 LA A A TOPMODEL A58 8 3 AN — M 3 AT B H T 1l X /it
PACTHUR B B 2%, F U AL AT RE A A2 B 0 F R B RS U . TR 2 VAR A A
TOPMODEL 8 {7 AL 142 9 & 1 7 3t , DTVGM B8 T B af (17 AL, 9 R GE ki) SR B8, e o
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