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Fig. 1 Comprehensive inspection map of different correction methods

in Tunxi basin
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RQUANT % 1% 1E . QUANT % & 1E J5 ) Ey, Al
Exs M TRARORE 80 55

%2 WEREBEENSRIEIEREIT
Tab. 2 The statistics of the inspection indicators before and after

the correction in the Tunxi basin

=i Eypy/mm Epys/mm S, X/mm S, X/mm
NCEP 4.10 9.54 024 944 049 3.78

NCEP N_QUANT 435 10.83 033 629 028 8.04
N_RQUANT 4.22 10.19 033 6.43 028 7.42

ECMWF 3.56 935 027 803 043 3.20
ECMWF E_QUANT  4.10 11.71 031 584 029 7.86
E_RQUANT  3.88 10.66 031 587 0.29 7.08

CMA 4.54 11.14 023 830 047 551
CMA C_QUANT 4.6l 1229 032 6.76 029 8.48
C_RQUANT 448 11.62 032 6.80 0.28 8.00

N E ST SN T N =N T E Y PN
PR M R R 22 X LEHE AR R AEBEATIB IERT, 3 Fh ™
A S, 1 AR A5 Ll 0.23~0.27, S, 1925 £k 3 Rl Ky
0.43~0.49, X, 2 fL {1 HI7E 8.03~9.44 mm, X, 172
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LB FITE 3.20~5.51 mm, DB 3 Flo= dh B9 B4R i K
MG 22, A0 TR i R 15 25 570N, TR i /)N 30 52 g
A AR TR MR ZE K . EHITIEIE SR, BF
PAGIEJG 9 3 Bl B S, Al S, AY AR fk3E Fil & —
[, 435124 0.31~0.33 H10.28~0.29, QUANT ¥:4& 1
JE Y X, F AR ARV FE 7E 5.84~6.76 mm, X, AY 78 L35
FEI7E 7.86~8.48 mm, RQUANT ¥:1& 1F )5 #Y X, )78
k35 FEI#E 3.87~6.80 mm, X, I A% 1k i [l 78 7.08~
8.00 mm, W 3 Fof ™ i 7EAS 1E 5 B0 4 M R W42 D
2 AR B T R, (E R O 15 22 10 T A S
B,
322 ZERBEZATRERER
BRI A B I F R AR SSFE bR g L
%30 M Eyp il Eqys KB, JEIR T i Eya A1 Egys 19
A5 Ak Y Blh 1.03~1.29 mm A1 3.30~4.22 mm, X
NCEP il g 4§ £ & =1 o fE AT IE S, fiT H
QUANT KB IERY 3 F 7= il Eya Fl Exys 1728 AL
9 0.89~1.12 mm Fl 2.75~3.52 mm, {fi J RQUANT
A IERY 350 77 il Eyy B Equs 19 728 1635 N
0.90~1.12 mm F1 2.75~3.53 mm, 7& ¥ 17 1& 1E 5 ,
ECMWF 7£ Ey, il Eqys MF8 AR L FHR K BE e i, 156
HH 3 P A 1E 7 3385 T ECMWF, M IE i %
F, 3 Ff o dn AR A PR 5 B IR S TE Eya A1 Equs
A TR B
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Tab. 3 The statistics of the inspection indicators before and after

the correction in the Suide basin

LA™ fh

Eypy/mm Epys/mm S, X/mm S, X/mm

NCEP 1.03 330 0.18 346 023 1.81
NCEP N_QUANT 1.06 347 0.19 3.01 022 228

N_RQUANT  1.07 350  0.18 299 023 230

ECMWF 1.06 347 0.9 3.01 022 228
ECMWF E_QUANT 0.89 275 019 278 0.19 1.88

E RQUANT  0.90 275 019 277 0.19 191

CMA 1.29 422 017 3.15 025 299
CMA  C_QUANT 1.12 352 019 34 023 206
C_RQUANT 1.12 353 019 34 023 209

MR /N3 SR i /R 22 | TR i o A
P g KR 22 X LR AR R - TEBEAT B IE AT, 3 Fl™
i) S, AR AL Y B A 0.17~0.19, S, A AR Ak 3 il 4
0.22~0.25, X, 724638 FI7E 3.01~3.46 mm, X, {178
AR FEIFE 1.81~2.99 mm, 3X 3681 3 07 i 14 T4 O
RILG S TR G 1 B 7 AR 214, (EL T4 i /)
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WER T IR AR . FEHITEIES, PFITE
BIEJR Y 3 Fhr= Sy S, A S, BYAR T BBl A 22 AR K,
4% %4 0.18~0.19 F1 0.19~0.23, QUANT % & IF J5
fR X, B 22 Ak TS L EE 2.78~3.40 mm, X, F 48 AL 35 il
1 1.88~2.28 mm, RQUANT 14 1F J5 B9 X, 1972 1k
0 B 2.77~3.40 mm, X, (1 75 1k 15 Bl 7E 1.91~
2.30 mm, ULEH 3 F = S AEIB IE 5 1) TR R R B4 Al
TR it /INER G2 ) 1 0 A T ek e, (L TR O A 12 25
iU A /) Vi 2 0 TR B2 AR AL AN K
3.2.3 i 4 A TARAS B AT L

M TE T 45 AT 4R 7™ SR T, DN Eya B Egugs
PN EFR RS, TR T ECMWE FHRORS 3 5 e,
TELZAE I NCEP A B fe i, 4517 il 7F 21
DL L 7 T R A Sl I AORG FE T R . TR e /N
TR A /N2 22 | TR Al DR 3 R T4 g R 15 25 3k 6 4
Pk, FEH R T IL, A7 il TR e R L5 0w 22,
T AE AR, 257 i T O R 0 52 5 T i /)
PRGN OUAE Y, PR A T 388 1) T A /)i 25 # K T
HAm AR 2

MAETE S5 B 25 ATl ™ i R, 7E Eva F Erus
PO B, FE R B, A AN il TR B AR,
RQUANT 314 iF H QUANT 3245 1F Ji5 A4 T 450kS )2
T, TELRAE TR, 457 i TS B T i, A
TEJ5 I A TRARORS BEAR > o TR Ml /N 26 | TR A /)
RZE | TR g 5 R TR i R 15 22 X SE R AR ok
T T VR A 7 i TR M R B 5 M 22 1 1 LA
BT R0, (TR O IR 25 1 TS T 2, 4l
LA A 7 TR O R B 5 0 TR A /N R 42 1 15
W SN A SR W T =2 I NE e AN O]
kG A K

BT, TEAEIERTJG, 6 Eya A Exus F64R, 55
AN it A T YR A SR AT N T ) TR
TEAEIE IS, AB R Ev R Erys TR A2 75 51
o, TR R M R 25 . FEABAE AT, TR W T
R R IR G M 22 , 5 3 B %) TR A R A i /N 17 1
AH 2 A 8 S T4 /) 1R 25 AR R . FE B IE S,
PHAN I8k A 1 S B2 AR A5 21 ik 3%
3.3 MEERA TR IR AE
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Bl 3 SRy A B A [F 4™ S B IE TS By 1T
4%, ATLLE W, NN By, PEAM i, 0.2 ~ 0.4, P
BH /N T AR 3 LA B b T4 mT Sk fe 22, i L
bE & BRI, B VPO I T RS, W
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Fig.3 The B, scores of different forecast products in Tunxi basin

before and after correction
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P X SE ALY B VP 0 AT T4 s, Ul B TR B 1Y
A v, 7E KR RN 2 RN X 2 e g, 45 8 I
JE ) By PF4 A B Y b TR g T 4 1 9
A1 EHETE, QUANT 5 Ml RQUANT L IE J5 1Y 4%
AT By VPO A3, PORTE] = i LR
R R % TR B A, 7R A B 90 7 i FE 1B 1
A&, ECMWF [ B, ¥4 f5e i, TR

= NCEP = ECMWF = CMA
0.8 = N QUANT =E_QUANT C_QUANT

0.6 = N RQUANT = E RQUANT =C_RQUANT

&K 041

Bo02t

& 0

02}

_04 L

-0.6

S
WeRT R

4 WEREARTIR~MIEERE B, W¥D

Fig. 4 The B, scores of different forecast products in Tunxi basin

before and after correction
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HA ECMWF 7E KER G W By, VT TEBIE S 2
TR, B IE RN B, PEIE4S 7
18 TE R 5 B9 5/ IME, 3% 5B ECMWF B T4t Al S
FEAEIE G A3 2] T $E7F, I BHLAE 3 4™ & v i o) &
P ¢ 43, 1 NCEP #1 CMA 1E1& 1F )5 B, ¥4 JC W
R B, U I AN TR AR TE S B TR AT
PEARBEHETT o

= NCEP

= ECMWF = CMA
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Fig. 5 The By, scores of different forecast products in Suide basin

before and after correction

Kl 6 R T 2248 I Sl AN [ T4 7 it 48 1E HiT s
B W5y, W LR, FETCW R, 57 1Y B, 1
SrRTF 0, 4= i AR TN = A BRI T 5
xR, EHA R, &7 B WA B U
MR, BRI NS%H R, AEHETEIEZ 0T,
TETCRN . /NPT B 9%, NCEP 1 B, PF40 e i,
TR AL e g, A TBIE 2 )5, ECMWF 1644 1
P B, VAR E T, TR Y LA, B
PEO e, PR L TG B, 78 /NI A K 1, &
1EJA B ECMWF (1) B, 174y KF 0, Ui B T F2 15
T2 % %, NCEP fl CMA 1E1& 1F 5 i B i ¢
I 22 5, TR T AR e 24 Tt
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Fig. 6 The B, scores of different forecast products in Suide basin
before and after correction
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FE, PIRME IE D5 08 15 I 18 4R 7= & B4 TR 4 15 6
HEZES.
3.4 B RH R AR AN T on A

& 4 hy R IR TSI R L B R
WAHE TR R R E N SR e R . H,
Group 1 & 7 fiff FF 52 100 o TR A9 5 700 S o 40 e
Group 2 Fll Group 3 535l F /sl FH (FrifE 224 0.1)
Sl R A (R 254 0.2) 4 80 B W AR 20 0 S48
Ao ATLAE Y, BTN A (17 15 22 5 A A S H0RE
g, MERERNMIES, SRR SR KL
TR 22 B R T A A B AN E 23 AE 7K SC
R rh R 22 AL 36 A A, I 52 S8 T T i 3 2
RV REE R AN 2 3 B T S B AN &

X TR EMS BN 3 HSEA, 530K 3 FhE
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Tab. 4 Model calibration results based on different rainfall data in the Tunxi watershed

24 ZHE X Group 1 Group 2 Group 3
R ZRB 0.935 0.942 0.996
TR E KA A Hh 2 AL 0.362 0.394 0.355
c HIZR FAL 0.362 0.164 0.264
WM K J17K 5 B /mm 150 141 106
WUM 25K KA R mm 15 17 18
WLM T2k Ik /mm 69 88 66
M ANF KR L £ 0.055 0.055 0.055
SM H H17K 78 it/mm 19.376 19.704 23.184
EX T A R R I AR 0.19 0.19 0.19
KG H R K R R A 0.23 0.683 0.241
KI Berp h i R R 0.47 0.017 0.459
CcG KR 25 0.78 0.78 0.78
CI Pl iR R R 0.758 0.758 0.758
L T PR AL B /h 0 0 0
CS SN STRIEFEE Y i 0.193 0.191 0.168
MX St L B R AL 0.456 0.456 0.456

P R4 T 38 SUBRIE, 74 B YRR A8 5 S B 1
ERILF 5. MRS LA ), B AR E 1S 2 1Y A
SE Wk 2R BEL NS Bl I W 5 2 1A R 2 W 1)
HAF AR R 32 P A T R a4 T R E A 2
092 BT T S DN R R BEAL, JUATS SR BE S A5 B AL 1Y)
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BEAURICR, [ I REFDURS 12 il 2 305 R IR T R 22
F4 3 T ARG o 3 2 T A A 2 2 A A R 5 22
AT O T, i IS A e R A5 TS 28 T LARAR AL 1Y
RS R, 7R IR P sh B B A i R 1
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KB 2232 BIBORIY SR o WFFE 250 IE W] 1 e 1 i
AR SRR AP A i AR, NG 8 B 68 T 2 P /N

TAR IR JEE TR 4 R 1) e B 2 F
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Tab. 5 NS coefficients of model calibration and parameter transplantation based on different rainfall data in Tunxi basin

FESH S AL A5 (BRIE220.1) P B I REAIES (bRE220.2) P B I REAIES
Groupl 0.933 0.926 0.915
Group2 0.933 0.928 0.919
Group3 0.927 0.925 0918

4 HR5H

D YR S RN 22 TR A B 5T X4, X TIGGE
) NCEP, ECMWF, CMA iX 3 Fh % 1 4 7= i 72
2010—2015 47 [ 24 h ¥ il 14 ™ & ok F QUANT
5 RQUANT L #EAT4& 1E, XH& IE 71 5 7 45 A4~ il
7= i PEA T TRARORS B2 40 B A0 X L, TRLEsE DA
BBk 2010—2017 4F 1Y [ TR A2 TS 4000 9], 38 2o
Pt sl B T 245 G 7K SCRE AL 1) 5 20T 986 RN 18 AN Aff o
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Assessment of precipitation forecasting product's adaptability
in small and medium-sized basins in different hydrometeorological regions

WEI Jinghao', HUANG Yingchun’, YAO Cheng'
( 1. College of Hydrology and Water Resources, Hohai University, Nanjing 210024, China;
2. College of Civil Engineering, Fuzhou university, Fuzhou 350108, China )

Abstract: Rainfall data is one of the main factors that can affect the accuracy of flood simulation in small and
medium rivers, and rainfall forecasting is the most direct means of extending the forecast period. At present, there
are many precipitation forecast product evaluations and post-processing methods, but the research on the
applicability evaluation, accuracy improvement, and forecast of each product is still insufficient in different
hydrometeorological subregions. Through the detailed evaluation after applying different correction methods, the
numerical forecast products and suitable rainfall correction methods are sought for small and medium basins in
different hydrometeorological regions. This research aimed to provide a reliable basis for improving the flood
forecasting accuracy and forecast period of medium and small rivers.

This research took Tunxi and Suide basins and selected the 2010 to 2015 control forecast data of three products
(NCEP, ECMWE, and CMA). The QUANT method and the RQUANT method were used for forecasting rainfall
correction, and the multi-classification forecast test, continuous forecast test, and probabilistic forecast test methods
were used to compare and analyze the applicability of different forecast products and different correction methods.
Taking the measured rainfall in the Tunxi basin as an example, the rainfall was resampled by adding a noise term,
and the influence of rainfall uncertainty on the hydrological simulation results was analyzed based on the
Xin'anjiang model.

The results showed that the selected forecast products had high forecast accuracy for no-rain and light-rain
periods. With the increase in rainfall, the forecast ability of each product decreased significantly. The test showed
that the rainfall forecast effect in the Suide basin was better, and the overall forecasting accuracy of NCEP and
ECMWF was well in the study basin. The forecast accuracy of CMA is slightly worse than that of other products.
The prediction accuracy of most of the inspection indicators for each product was improved after the correction.
Among them, ECMWF had the highest prediction accuracy in the Suide basin and had good applicability to both
correction methods. The prediction accuracy of NCEP and ECMWF after different correct methods was different in
the Tunxi basin. CMA's corrected TS score forecast accuracy was superior to other products only in the heavy rains
weight level. The uncertainty of rainfall had a negative impact on the hydrological simulation, which led to the
uncertainty of the parameters and a decrease in the accuracy of the hydrological simulation.

The research provided a reference for selecting suitable numerical forecast products and correction methods for
different hydrometeorological regions. Semi-arid areas like Suide basin should use ECMWF revised forecast
products, and in humid watersheds like Tunxi basin, NCEP and ECMWF products and correction methods should be
selected according to the needs of application indicators, which can reduce rainfall forecast errors in certain
procedures and improve the accuracy of flood simulations.

Key words: TIGGE; rainfall assessment; quantile mapping method; basin comparison; rainfall uncertainty
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