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Abstract; The WRF-Hydro modeling system ( WRF-Hydro model) was used for flood forecast in semi-humid small and medium
catchment in China, proposed by the National Center for Atmospheric Research Center (NCAR) in 2013. The Global Land Data
Assimilated System ( GLDAS) and observed rainfall data are adopted to drive WRF-Hydro model in Chenhe Basin located in the
south-central Shanxi Province. This study examine the practical features and applicability of the model, and also compare with
Xin’anjiang ( XAJ) model in structure, parameters, inputs & outputs and simulation results. Given the excessive time consume in
model running, the stepwise approach for calibration is used for five main parameters in this study. The multiplier for subsurface
layer thickness (ZSOILFAC) is introduced to modify this thickness to establish contact between subsurface layer and aeration zone

to meet the actual situation of the basin, and the good agreement between subsurface layer modified by ZSOILFAC and the aeration
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thickness evaluated by XAJ model is achieved. The results show that the time step is supposed to be reduced from 6 s recommended
by User’s Guidance to 1 s when spatial resolution of routing grid is 100 m in Chenhe Basin. WRF-Hydro model is good at simulating
the details of flood, while XAJ model performs well and stably. The qualified rates of runoff depth and flood peak for the former are
equal or slightly inferior to those for the latter. The mean root mean square Error ( RMSE) of the former is 21.5% less than that of
the latter for the flood events with qualified runoff depth and flood peak; while mean RMSE of the former is 56.2% greater than that
of the latter for others. WRF-Hydro model has good skills in simulating the start time of observed hydrograph and has promising po-
tential for hydrological simulation, flood forecasting and water resources evaluation for small- and medium-sized catchments.
Keywords: WRF-Hydro model; XAJ model;flood simulation; distributed hydrological model; coupling atmosphere-hydrological
model; GLDAS reanalysis data; Chenhe Basin
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Fig.1 Geographic location of rain/flow stations and main rivers in Chenhe Basin
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Tab.1 The information of spin-up period, simulated period and research events

A FEA S WRFEHI PR A
2003 07-28 2:00— 08-28 2:00 08-28 2:00— 09-28 8:00 08280903 ,0916
2006 08-01 8:00— 08-27 20:00 08-27 20:00— 10-05 8:00 08270903 ,0925
2010 06-15 8:00—07-14 8:00 07-14 8:00—09-01 8:00 0714 07220812 0820 ,0823

2011 07-01 8:00—07-28 2000 07-28 20:00—09-26 800 0728 ,0731,0804 ,0909 ,0916




F1BA A 4 . WRE-Hydro #2715 #7 42 I AR A 2 IR T 70 3 89 2 JA 2 bb 853

FNL( Final Operational Global Analysis) 3X3fj WRF 53X, BT A5 AR 45 R A8 WRE-Hydro 582 1 fry
Wk, Hoh FNL YRR IET https ://rda.ucar.edu/. HXHFE BB RLIR A3, 3 RO 3k 7T LA3RAS A
X UER BRI AR, 3 2 A R AU B 3 R TH IR AR, WRF-Hydro A58 i i (14 = b A FHY | - S S AU 2
BPREET WRF SR ATAL I R4 WPS FIEHE ) hitp ://www2. mmm. ucar. edu/wrf/. IHAMZRE RIS B0 5
IR B TRHE A hitp://www.gscloud.cn/.

B T WRF-Hydro A1 J T Rl TR 2 1 /K SO R B, 75 28 Ko 19 G B 5000, (o 476 30 b T 19 =T
AU CHEI G o) R IR A | 1] A S AR K RS (R ) . — 7 T, BRI e H A T LASRAS DL
AT ORI ORI 55, 3 R IR BRI SRAR K IR M. 117 4= BREG T 800 (7116 R 48 ( GLDAS) $2 {4 3k Fl N 3%
RIBERY RGO, ok = i DR A2 52 s a Bl A SCRI 20 BE4 3 h,0.25° 1) GLDAS ¥t
b B I) D 2R (R, 2 1) L 2 e MR () A BIMRIT AR 1 h 1 km W9SEGA B, 55— 7 FEREK
BRALL | [ RR AR I 28 o AR AR AR AR AR KA. TR, ) T S BB A v (LA TR IDW 32 ) %o T 3 SO 00
PEHEATAS A, 7980 1 h 1 km (UREFRIN 25004037, KAk BUE 105030 80437 T i AR R 3% 5 T IDW 254
{EUR HIRE TS & A5 2 B ny B AL 0 BdE .

B LA R I 32 Al s %) o T AT R 7 2 LR e . 7% 2 L7 8 B U T o 2R s 1
(BT TARIE I M2 9 km Ab) , 4 A5 B k28 & RE 7. X T w40, A i iz IR A A
SRT IR HAE — WL 3k 1) J5 W AT 400 43 FEREAS AR T3, X IDW SR 46 {5 174 I8 9 375 oK THIF- 34
TEAE ST A | ACRIE PR A T 1) — S0
1.3 LM 4R

ASCERBIRTBRIR 2 (AE,, ) AN IR 22 (RE,,) JEIUIEIR 22 (AE ) AN R A (NSE) VE W iTFAN A
RUR I F R bR, BAARTHR )5 vk WSk [ 24 ] FERESURISE I 1k B2 2 18], AE,, S B0 25 0k 4 (4 22 5% RE, 5
AE WERG VPN T BRI7E B4 5 T8 19 R L, NSE RN L AR AE LR AL E LSRR EE . ARG A% it
AKEC BPKECZ L (RIEAR ) LIRS AR i R . ALK iR IR IR 25/ T2 IR IR 1R vl 8 2%
(PAE, ) I, WA SR TR A s 24Ut AR XHR 221 20% LAY, MIBE B A 4% Y . Hoh PAE, 90487
PRI R SR TR/ T 15 mm B, PAE, B3 mm; S8R T 15 mm /N 100 mm B, PAE, BUSE
AL HGEAY 20% 5 B SR FIR KT 100 mm B, PAE, B 20 mm™ . WEAN  ZERERT LI | 25 AR AT s 20 30 434
KT 10 m'/s, ELIG S22 2 KR AR AR Ve e 4 2 1, DUDKE 365 — > B 20 5 SR kKRR ik g 220, S 40L 2ot
T S 5 e 1 R KGR B 22 1) 220 SCA /KGR Bk % 22 SR b

2 REA5SH

2.1 WRF-Hydro #&#!

2.1.1 BAE A WRF-Hydro B8R 3E B H K T W58 0 (NCAR) TR R R GBI R 4, 2R
Tvi) JRURE F i TS R A R0l A P R St AR 38 7 RURE e R A PR (A 1 ke, TR Bl T A P )
AT, AR 9B % s K SO AR S R A ROBE B/ N A (40 100 m, fa BRI RORS ) EA T, b 36 44 3 45
TERALE T R v | AR i ol SRR BEAE W AN TR R (B0 A B 48, B D ik WL SCHR D 13 T N[ 23], BRI fy AR
TR TE Bl AR i | 5 IV Iat AR B DA SRS A0 7% JE /K SC AR . AR SCHp WRE-Hydro #5570 45 43 A3 1R
EI S )

# 2 WRF-Hydro #5781 R 58 () 3 B P R e B r 6
Tab.2 The main physical process configuration scheme of WRF-Hydro modeling system
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Tab.4 The main parameters of XAJ Model and theirs values
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Tab.5 The structure comparison between WRF-Hydro model and XAJ model
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Fig.2 The determination of values of calculation step At (the time step of simulation results: 1 h)
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Tab.6 The simulation results of WRF-Hydro model and XAJ model in calibration period

- X%?ﬂ”i%m%/ PAE“]/ AErd/mm REfp/(% AEm/h NSE
it

(m*/s) mm W X W X W X W X
030828 371 18.6 16.0 17.3 19.3 16.2 2 2 0.82 0.59
030903 740 16.0 -10.6 5.4 7.6 -7.3 -1 -1 0.96 0.95
030916 694 15.8 -82  -10.3 7.1 -5.6 -2 0 0.95 0.91
060827 174 3.0 3.9 7.9 106.0 83.1 0 1 -0.97 =220
060903 328 4.4 3.5 1.3 -17.1 -18.8 6 3 0.55 0.87
060925 293 9.6 21.9 0.7 51.0 17.6 -3 -5 0.52 0.87

# W A8 WRF-Hydro #58 , X {87 L VT AR AL,
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FEWIN WRF-Hydro BRI 7K B AR IR ZZ M A 49.3 m’/s, Briac T AL A 53.3 m’/s. TE 66.7% (6
T 4 ) oK BB R IR IR 22 /N TR . U BUREISES LR 224/, H NSE RN 1T ; 5 F
PR AR E . EEL 030828 ,030916,060827 060925 S ERMEK  Hd B A 3 BR.

030828 1 030916 5t /K (142 B A4 A%, T EL /AR ARS8 SR 42 WRIF-Hydro A58 AU )
LR 2SR TRV (B AE R NSE BEROL TR I RL. XtF 215k 030828 (141 3a) , H AL HKEL
FH—AULIgEAL , WRF-Hydro #5574 5 005 #R4 MG &, AHSE R ECH 0.9578 5 B 22 TR AL 7t I 4K
BT R ECN 0.9409. PIMERIBMBEE R 15% ~20% , 28 BT . FeJm AOaB /K B, 3 42 YT AR R
B K R B DU /0N, %) T LI K 030916 (151 3b) |, it ik BE 28 ki 4 , WRF-Hydro FEAY T3 95 766
TR ] AR S AR AHOC R B 0.9834 5 T HT 28 VAR B B H BB L Fa T MG R B 0.9656. kI
b WRF-Hydro BERIASIE I K 7.6% 5 5T 26 TIAS T /N 7.3% . 1B 7K B BE5 RT3 b A AL, 3B 26 VTR LI
AR 7K BK 4. 5B Witk & B WRF-Hydro AT Xk 7K el A 4 Ak ok b 2 MR 7K o 2 A ABADU R U, HL e it
KK S S SRR LT B G AT VLA IR 9 St /K RS kA b S S AR 4R 8 h, ELAT A ikt Bk i IR
AR K BEAK B A

XFF UK 060827, 454 & 3¢ AT, BRI Y A R DR Tk K Gk AR AR T K Bk i 22 R K B
AH3E F B0, WRF-Hydro 5 A 7RI /K S Bk Ak 20 AR K 2o A2 5 Sl AR AR 2432630 (P00 Pk 0 O Mg i . 8 BT
BTN P A RE BE /N T WREF-Hydro 45820 | (B H X6 4% A~ it /K ok 7 A 0L SRAR R FBARL X Ttk ok
060925 (18 3d) , WRF-Hydro &5 B4 fE 7 B4 56.8 m®/s, 52 & (18.0 m*/s) BY 3 435 s B e VT A AL 3]
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Fig.3 The simulation results of four events in calibration period of two models ( the time step of data; 1 h)
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HLIEN 26.6 m’ /s, FE TN EST 1.5 4%, RN EKGE AR A, WRE-Hydro FERIASTD 4t 5 A0t e 55 2 i
K 5 B L LRI R Bk BRI WA o, AR IR /K B/ s , AR SRR 2255/ AR 0.7 mm. 33 37 /K AR 4D %K
S 22 W IR RDRAESS 4.3 A5 1R,

LEAREMITA UK, EIESR WRF-Hydro B 942 TR A 46 FRAR T B 22 VLA AL, (HAE 4 4% i A
PUBLAF /K T (030828 ,030903 ,030916 1 060903 ) , 45 3 & NSE 55 FHi 2 VLA AL 1 FL iz A 10 38 20 i 4%
IR, AN 8 KR Bk SR 223978 3 h Z 09, THT VT TE 4~ 10 h (8], BT R B A R B R
E LA E AR TR A R UL A4 2 66.7% (6 30 4 3%) B NSE KT 0.8, F52 1 454618 3 a5, 37
T AR K ik BERNIR /K B AE A 22 , S ik B R IR 25, iR /K B b T 25, IR L, 263 38 IR A2
TRIRZEI o 22 BT , 7T B oA it i 0y T R B4 4
3.3 KMIGHIZE R

Krge A e 2010 4FA1 2011 454t 10 BBt K 4R, WA BB PEAN H8 AR 4 SR UL 3% 7. WRE-Hydro #5250 [ £2
TR RN 5 A% F 143 31 R 60.0% F1 50.0% , 1l B 22 TTAS LA 50.0% . 3R 5E B WRF-Hydro #7 (1)
Y IR ZEME R 115.7 m®/s , B ZE VTR N 80.0 m*/s. Hor 60% (10 377114 6 %)) 19 WRF-Hydro #5581 1
TR /NF T TR B X St K 2 S W8 AR 3 A A% K. ZE AN R 28 A 4R 1 K R, WRE-
Hydro BRI 35 J5 MR ZE I N 54.8 m* /s, L ILEALY 68.6 m’/s, HATH Y AE,, \RE, Fl NSE Bk kT 5
. HAK 2 AR A BK , H AR i 07 MR 22 A 207.1 m’/s, JE A 97.1 m’/s. UL WRF-
Hydro A5 I 7E e it ik 6 LI A K rhiR 2585/ N | NSE 385 s 16 A K b A B PR A W . 3 22 YA 28 0
D R ERF [0 1 220 i s 47, 28 TR R R 5 b 06 0 33 22 5 R A /K B8 SR Al 4 22, (R F WRF-Hydro 5%
AU, L 100812100823 110728 110909 ALK /K , Hid R i 4 FioR.

% 7 WRE-Hydro F5 7R 1 2 Y T AR B 7 Ko 30 0 A A 4D 245 21
Tab.7 The simulation results of WRF-Hydro model and XAJ model in validation period

- S L i/ PAE,,/ AE /mm RE‘~I‘/% AEW/h NSE
a (m’/s)  mm W X W X W X W X

100714 198 3.2 10.8 -3.6 453 -212 3 1 0.39 0.84
100722 623 12.7 6.7 —41 113 -222 2 1 0.88 0.89
100812 304 4.0 5.8 100 1933 506 0 1 -238 0.3
100820 647 5.3 3.0 5.1 9.0 -5.5 1 2 0.85 0.76
100823 585 11.0 2.9 10.1 2.1 -1.9 -4 -3 0.97 0.88
110728 1430 0.1 44.9 27.7 92.6 0.2 -1 2 268 034
110731 435 7.3 14.7 18.1 56.7 45.7 -5 -2 0.33 0.26
110804 390 6.4 5.0 5.0 283 17.1 -1 -1 0.90 0.77
110909 865 12.3 5.1 -79 9.0 -16.1 0 2 0.96 0.92
110916 1200 200  -186  -222 134  -24.1 -3 -2 0.94 0.92

# W A8 WRF-Hydro #58 , X {387 2 VT AR AL,

PV HIST 100823 F1 110909 5 K AL 25 SR A4y (] 4a, B 4b) . 7E3K 100823 Ay Lk BE, WRF-
Hydro BRI 5 WL i3 BB A A FIOC R BN 0.9876; 37 4 TTAS Y S Al K A0 B IR 2, I TTASE4BL A A2 3k 1t
FRK AR, AHDCRECH 0.9285. P BRIXT LGRSO AR 1 €, WRF-Hydro BB RE, Ky 2.1% , #i%
VLAY RE, H-1.9% . IB7K Bt , WRF-Hydro A AL R I 4 FHC R ECH 0.9981 ;5 2 IR AR IR /K AT A FI S
g Al 7R K R A R A OE R BN 0.9872. Xt T kK 110909, WRF-Hydro #5581 357 22 T4
IR NSE 43 HIIKE] T 0.96 F10.92 , BLul4h SAH 24 H (@, 78 Btk & ik B, WRF-Hydro 457 52 1 % it /KB /K a2
TR AL R AR K, A SC RO 0.9819 ;58 2 VTS #00 i b e A 0L 458 47, #H € R K 0.9468. WRF-
Hydro MR LIS HE , RE, R AE 53318 9.0% 1 0 h. ZEiIR/K B, WRF-Hydro A58 {75 15 00 ) 3:F 2 A 42
I AHSE R ECR 0.9965 ; T HT 22 TTASRURAL IR /K TS It Ak, WREF-Hydro 5881 H: 28 BEELEHMALELH 9
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Fig.4 The simulation results of four events in verification period of two models (the time step of data; 1 h)

LA R ITA UK, KB WRF-Hydro B 9 728 30 TR A 46 SRR UG G 4% 367 T8 00 F 2T AT AL
TEZ B h5 2B 13k K H (100820 ,100822 T 110909) |, A & A9 J5 MR 22 /N )5 & 78 HAb itk b
HI A BT RE IR 22 TR K. WRF-Hydro BRI LRI 2R 2R 1.3 h, MiBi VTR 5 h; 78 70%
(10 S h iy 7 ) BBtk b i SRR K B AHSC RECR TR . Ui WRF-Hydro B8 TR K (1
YT 5B L VIR AR R b )RR T R AR D H KR Y 22 .

3.4 WL R

FEJIA BEK S WRF-Hydro BUAY AR IR A A% SR G 48 R 43311 62.5% Fi1 56.3% , B 7 i 15 2%
PIE R 90.8 m’/s 5 B VAR FRIR G A% SR UEIE A% 2R3 62.5% , 34 7 iR IR ZHME N 70.0 m’/s. X Ui
H WRF-Hydro #5355 [1) 42 3 R RNk DA 4546 SR P F gl W AR T e VAR Y | HL 38 5 AR AR 25 I (B A K. ZE AR T TR AN
IS AR IS 4% AT 7K 7 (030828 ,030902 ,030916 060903 , 100820, 100822 F1 110909; 3L 7 3%) , WRF-Hydro
BRI I R 22 E Jy 43.5 m* /s, NSE W3R 0.87, Hod 4E 57.1% (7 %Py 4 3) B F v NSE 5 %)
0.9 DL b s Bre VIR RIS Iy ARAR B MM 55.4 m® /s, NSE FIS{E H 0.84, Horh 7 42.9% (7 %0y 3 %) iy g
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PR NSE 355 0.9 D) 1. ZEH ALK B WRF-Hydro I B 7 IR ZE BIE N 127.6 m’/s 5 Hrac TR AL ) )5 AR
REHEN 81.3 m*/s. LA I WRF-Hydro FHIZE AN EHR I G 4% 1 ULk p 35 7 AR R 22 240 BL AT 28 YA
R/ 21.5% , M AEHABHK b B8 24 0 R R 22 1 1H L )5 & K 56.2% .

TP SRR S (K SR | 7T AE WRE-Hydro #5555 B 10 VORME B8 2 AHN T 3 22 YLK 38 B
TR KRR B4R, At K AR 228N, NSE B, (B2 Hfh R B R B 2 iy kv, K
15 2P AT 2 T T REXT WREF-Hydro #5174 RASTHLL A 7= A 5 RS i), (S ASEHRLHAE /K 1) Ot 288 M B2 0 . &8 7L
AN P2 1715 PR g oA fF FH R B 1 ), AL A R 14 0 5 1 B2 /N T WRE-Hydro #%). 25 |+, WRE-Hydro A8 1] L%
S HASTADL L K Ao R 220k K AT (E AT BE X DR T A S . O B VTR A AR 2 I RN B R A R
JE. AN, WRF-Hydro A5 VA JE /K S ik AL RS43R4, Akt SR ZE I - 1 b, T VAR B S —5.7 h. X 7]
fiE & i T WRE-Hydro SRR HHUE B35 (5 B8RS T B B A4S

4 3FEeitit

ARF A3 T BT SRR A 1 BN WRE-Hydro BRI 22 IR T HEA TR L3136 , B S5 SR
A 22K AT AT
4.1 SHERTLE

WRF-Hydro BT S H 2, FEMASHWSE (IR R FKBE %) | DR S8 (k1=
BE) TS E (A R A ) RIS H (AT R R4 1 2 =K IR G SR 17 35,
B R RSE (MG 5K SRR RS ) A S (R EZE BRI 25 KRS (g
JZ K E K 2 B ) RIS A (Can il 3 3R R A ) 152
4.1.1 Frs WAERIZEMEL T A e R 2 . X RO A R R kB AR X 8 R R
R KA R B A4, W7E Noah FEHEIBIEN T, U IR BT 2 m Z Y + 2 % KA FE 520
B M 2 m LUN ) E RS0 T Z R T, 1 WRE-Hydro #5802 36T Noah Jili i #5220 & & i 5
Uk T I — 4, B R T 2 m B R KR A AR O, oA )2 PR K R R i N AR . ER X T
ANIRUBE (7K SCREHNINT 5, BRI B YRR 1812 52 BE ] BEANTE /N, 5 2460 + 2 2 B I 1 ZSOILFAC X
HEAT Y AR R R R RS K. AN, LR RN KRS 218 15 % REFKDT FIZE
B AR, 45 2 K AR Richard J5 FEHES7 TA TFHT0yTAR R Hag AT ST A h iy ke A
I KRN 2 TR K FIRIE @ oK, 2Bk K B KRR W, M Bk KR S, BH. W, %
FIE SRR, S, R AR P b AR 3 AR T g

BRAN W57 K B Zead ZSOILFAC 8715 5 i U 22 T 2 L BE R 28 VTR 2 3 1) 4 0 JE B A A 0T 1 0%
R.EABIEARNR. TR E KA [ 22 5 MO TFAT RIC T WA, R sk Sk Bk 4
R WG, ), BT (s) £

Wy = (0, -6,)L, (5)

2, 60, 6, 5350 A )5 K d R 28 K a8 R B S K i | L, R 2 BT PO RS 1) A0 Sl JEEBE (mm ) . AR
(5) 3, FIH W, BB AN e/ ME BRI AT 54 A0 S0 TR 19 43T v L W, 19 e R o R el Rk J1 Kk &K
W, mTH(6) T

W = (1+B) Wy (6)
i, B KSR E K AR 5%, M 0.3, W, B 180 mm(F£ 4). B (6) WA, W, =234 mm. HHE(5)
X LB 6, =0.3,0,, =0.1), 5 W, HXRE L, KN 1.17 m. HRAEF AR s 7= i ELis o

Y T 1, DX S T 6 SR R, YT TR T b ) A A AR X A R O P A YT T BT IO J LT A
NS RIS R 0. 25, BB 2 VAR RN SO ) e S SO TR B A3 A FE O~ 117 m P9, 344N 0.8 m. TR 3
)24 ZSOILFAC 1A 195, )RR 0.4 m, SESFIREEEE. M, & ZSOILFAC 1R 5 ik &K
J R BE 5 B VTR I BT A5 A0 S PR B A 1 — B0, 1 — 25 B 7 v /N sl R ZSOILFAC A
WK E R A S B

4.1.2 L %% WRF-Hydro #58 =R FHY W0k R, I 454 OVROUGHTFAC H1 MANNFAC B ~S40%



F1BA A 4 . WRE-Hydro #2715 #7 42 I AR A 2 IR T 70 3 89 2 JA 2 bb 861

b3 TR T 1 8 B 1 5 3 T AR I S AT LA pl 0 1) 7K g £ 5 BE LKSATFAC §81795 1% 5 3t R 42 3 18 5 1 1)
TR MG/ ARS8 | 2 VAR A St 3 T3 AT = 2 ) P /K 2 2 E e AR 25 T, g v O
THIR R C,) Aty T KR BB Co ) 5 F L Ism WL A R B 03, n ¢ AR L2 WRF-Hydro
R OVROUGHTFAC Fll MANNFAC 582 VIR Cq ST LIRS SRR A A LPE .
4.2 WNFHE R X

PIASRRRLTE A 1 R A A R A5 B IR 8. AR S BT W LAY 40 A UK SRR A | WRE-Hydro #EAL G 2R
G RIA R HHE PEEE X BORMAORE P AT S AL B SR A R R TR B 0 R 3 K S kR
g5 4%, ZARARITT DIAR G it 38 25 AN K SCR BRI 23 R I ) 1 | ARIS 0K 40 i 10 25 2R VR oo
oA SR SCAEEAY i 2 AR R 5 F g A S B ™ I 0, A0 50 R0 1 9K 1 D o ) kR 2 7K 7 0 il 4%
5 R R KR 3K (43 (8] 0 A A S0 052 i Y R AE SR UE— 8 BLURE BE RO JE it 1 IR T . (HIE 2
HT TS 2 PR R , O ARA G A0 38K 23 () 43 A1 B AT T8 A i . PSS A A (R R e T3 A 1Y
FR 220 B HRORS AR A — 5 2201

7% 8 WRF-Hydro BB 2 VLA R Ay A% Hh T L
Tab.8 The inputs and outputs of WRF-Hydro model and XAJ model

R WRF-Hydro 5 7% =K VR LA A
NGS5y [k FIF TDW 5 37 {5 A 1 FR A 2 S O
e 3ie GLDAS HYERE K Kb ZE 02 MWL )
] R KR AR R JE J
i A i AT P A 3 e Pk i O
e E figtm Sk R L R R A Y r Vs V8t Yo
FHE KRR Bl R B Ttk 4 3 K A

4.3 RIABEHRKS

e 9 MRS S A 2= H UL KA T IR . AR L SR, AR IR K 2 Sl 2 . 060827 , 100812 Fl 110728 2K
551 25,060925 1 110731 S5 2 2. X455 1 2K, TR AT 0L 6 e 0 8t 0 25 00 K, T S0 428 07 i
R R A BB /N, 39/ TF 0.2, BB B A M R B skt 3. FTBEA LA P A RN 1) PR R R bk = 1 i
Wl D REK e b RS LR G, (5 2 K B9 ST /DN 2) B T A R K, T BE 3+ 2 AR T
P JETE TR AR T R ARAR B EE. AT SR I R 5 I et K S 7= i ) 22 S (AR
A T SEBRIG T B R A R E AL, SRR B IR K. DeAh, 1% A K FE S 0 R4 & 060827, 4
N V) R e b 5 L SR /N FRR DL AR O A, 5 SO S B AR DL 9 4% i 5 L 0 R K. WRT-
Hydro #5541 FH B 22 (1 B K 25 [R50 A7 i) T 43T R B, (1 5 32 52 .

% 9 WRF-Hydro B FIHr 26 TR E 8RSk bk 45t
Tab.9 The main information of unqualified flood events in WRF-Hydro model and XAJ model

LN B sk AE, RE;, NSE
HI= Y )
[N i/ eSih 94 bk,
[T T b ;+ X W X W X
mm mm (m°/s)
060827 78.3 13.3 174 X X X X -0.97 -2.20
060925 130.4 48.4 293 X X vV vV 0.52 0.87
100812 121.2 20.2 304 X X X X -2.38 0.13
110728 226.1 45.7 1430 X X X vV -2.68 0.34
110731 86.4 36.6 435 X X X X 0.33 0.26

* W AR5 WRF-Hydro B8, X fRFH A VIR A X URALH.
55 2 UK A IR TR R R R Y LU AE 3 R T 0.35. BRI RE AU A k7K it R A A, {EL 8 22 VL
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R SRR IS X T K 060925, WRF-Hydro B8 14 S 40 n] BEALAL T HK 4T I SR EE LR 8
FARER | KB AG I 2R R G 3 45, MR IR B S , 5 LA/ TE SRR 5 R, i —
HARME WRF-Hydro A5 BUAR0L 45 B0 /5. 1380 22 VTASE 0 A 40 bR A5 R B8 | o iy 300 K AR 37 Il 43 48
. YK 110731 567K 060925 1 5 AH L.

BRI, IR HOK AR 522 10 7T R IR R T sl ik S b ok B Bk 22 5, i S R |
SRR | FB R M IFRRCR AN RS R, R BT 5 AR R A S8, 1T AR S BO A B 42
T Sk R K. B4, WRF-Hydro BEAITRBECE: A R A | 1040 BRI 25 1T BE 7R 4DL i SR 25 A it &2
T ARIHE S AT E M. B VTR T B R D | SRR 22 5 AT E I O HE SRR AR, Bt i 2 )
AR 3 A5 1) I A = A 8] 43 HE R A Bt sl il A SR B ) WRE-Hydro FE7 | 12 i LU 25 SR oG )
SRIGEPE;2) AT RE AR A, JOHR TS AR A TS BE B A 5 3) ISR E I K L, TR
AR A TN RS J K R B2 18] SRS

5 Fit5RE

FEARRE DX /N SR R U S, R GLDAS AR RE/K i 3 5 IDW [ W 37 1) &5 & 5031 K ) WRE-
Hydro A5 | F1] T3 a5 A1) 93 0 50308 0 2% S IO 00 450 30 30K 20 97 G2 VT AR A, $489F WRF-Hydro A58 7E BRI 3 3 1)
F I LGE T X Lo T PR B 285 | RS R i A Hh AL A R JE DL e 22 B K G AT
w. MR,

1) TEREI ek o, 5 B i B bt — g5 /NS R B, DA R e PR ER . AR S i M
M 023 [a] 23 PE3R g 100 m, b 07 P340 IR TR 25 R 1 s, J5E D) ] R 2 A TT W3k e 982 A R A e ok 8 0 L o

2) fH % WRF-Hydro #81 ) HoAh e 7S48, #e b /NP 5| A 22 EEETRF ZSOILFAC, XAk R 2
B JE 45 LU A i, R R 2 S5 SR ST B R . 2ot ZSOILFAC 185 J5 A vk 36 1 )2 JBE JBE L 28 VT AR I
e (ALl SRR B 25 (A1 A0 A0 A U Y 56 3R it — 25 U BHAE /N3 R R ZSOILFAC 175 Ik R T2 R B 1Y
GRS M.

3) WRF-Hydro A5 81 BEAS H5 S MU A HL ST U /K G B S R K I 4y, ik ik faR 259 W -1 h, L&
TTASRL/IN 82.5% . X AT figS& WRF-Hydro ARV AT A IR AR B, 42 S B AR (5 R AT BB SR AR
T E . AT G 2 YA T AT, 2 B R B 200 b DX /N 7 38 P S B ot P 19 .

4) XTI A K, WRF-Hydro #5881 (72 I IR G A% AT S48 2 53001 O 62.5% Fi1 56.3% , 4 IR iR 22
B} 90.8 m’/s; B & AR R 62.5% , ¥y RIRZEI(E N 70.0 m’/s. YLHA WRF-Hydro 45141 (142 i VR AN 8k
WA A% R F NI T 2 VAR, FL B 5 MR R 25 A O s BT VTS R (R 1R 25 /N WRF-Hydro 5271 | 8
PR A M ha e

5) TR TR AL IS FR 1 S48 (e /K 2, WRF-Hydro BRI 14 5 AR 15 25 S LL B 26 TT RS 80 /N2 1.5%
(HAEHA R B ARIR S M8 LS K 56.2% . T RESE WRF-Hydro A5 1% B B BB N UK 15 8
JRE R A 2B AR K 40T 5 S22, BORE B R B 7 P D R S 0 R e K S R A 0 R DG K Yo AR U e R
PRI,

AT GLDAS BERHA - Fr AT 50, T — 250 X 2 Fi e Bl ol 1 & SRt EAT X LU AT, T WRE
FEIUPERE KR & 9ER 2SI SR S FH T WRF-Hydro B84 [ BERE, S 2 J5 1Y SEi BUR SR A FIE 2L at . BF
FEHLKZWED | Ja IR AT 75 BE M3 bk k. AT XIS FE 434 B 1) 2R 5 S 40T g 5 g kK S BR
PRASTRVCTC A (013, 75 B AR TR B R UK S BOR T 38 plA 2 i -85 #. WRE-Hydro #E#I/E
B — R SR A 195370 K SO R R B, 7R /K SCELAEL K TR ANk B8 5 P14k 45 O T A B R v A i 01, )
Fef A 7K SO G T B ) B IS
S B NCAR #9700 £ 35 WRF-Hydro 27 A A 349 35 5 5 333
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