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Application of TIGGE precipitation forecast in Shihe Catchment of
Huaihe River Basin

WANG Jianqun, DUAN Rong, CAI Chenkai
( College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China)

Abstract; In order to improve the accuracy of precipitation forecasts in the Shihe Catchment of Huaihe River
Basin, the data of TIGGE models including JMA, KMA, UKMO, ECMWF and CMA along with the observed data
from the rain-measuring stations in the flood season from 2015 to 2017 were used to study the evaluation methods
and correction methods of precipitation forecast. On the basis of hit rate, false alarm rate and miss alarm rate, a
new three-rate comprehensive index of precipitation forecast was proposed for an entire evaluation. The accuracy of
TIGGE precipitation forecast in the Shihe catchment within the 1-7 d prediction period was evaluated by using the
root mean square error index and the three rates comprehensive index. The correction methods of precipitation
forecast, including the RBF artificial neural network and the v-SVR support vector regression based on the data of
TIGGE models, were proposed and compared with the linear method BREM. The results show that JMA model has
the highest accuracy of precipitation forecast, the next two are ECMWFE and UKMO, and v-SVR method is superior
to BREM method and RBF method. As a conclusion, the real-time v-SVR correction method improves the accuracy
of precipitation forecast.

Key words: TIGGE; precipitation forecast assessment; ensemble forecasting methods; artificial neural network ;
support vector regression ; bias-removed ensemble mean method; Shihe Catchment
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Fig.2 Root mean square error of the rainfall forecast
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x1 =XZ&FTMNE

Table 1 Comprehensive evaluation value of three rates

ot WK R, P 5 0 LK PR P
~ K N g K P K INH i K e
ECMWF 0. 877 0.579 0.527 0.611 0.412 0. 876 0.592 0. 597 0. 620 0. 622
KMA 0. 872 0. 592 0. 536 0.577 0. 378 0. 876 0. 602 0. 590 0. 602 0. 498
JMA 0.907 0.611 0.584 0. 604 0. 239 0.917 0. 604 0.576 0. 587 0.235
UKMO 0. 904 0. 602 0. 549 0.613 0.458 0. 904 0.614 0.582 0. 632 0.525
CMA 0. 891 0. 568 0. 526 0. 559 0. 548 0. 891 0. 605 0.554 0.612 0. 543
o A5 <] P L L P
- X N g K e K N g K e
ECMWF 0.943 0. 686 0. 595 0. 644 0. 449 0.910 0. 635 0.573 0. 629 0. 465
KMA 0.926 0. 645 0.576 0. 599 0.511 0. 900 0. 620 0. 565 0.592 0. 465
JMA 0. 964 0.651 0.611 0. 568 0. 454 0.937 0. 630 0. 596 0. 583 0. 347
UKMO 0. 945 0. 648 0. 646 0.678 0. 586 0.925 0. 627 0. 603 0. 649 0.533
CMA 0.929 0.623 0. 586 0. 564 0. 551 0.910 0. 602 0. 561 0.570 0. 549

XTI HARZEFEE o : (a) IMA B o 7E 3 TSR IUIRAF , PIAHRHE T HALAMER; ECMWF 1 o
FILKTF IMA;CMA 1) o B B35 FHABLABERI o, (b) KMA 9 o BEBIER, LETULEI A 1 d IR
SR U B AR 152 LB LTS AR 1 2 435, (EL B2 UL A 300 K | SR AR 3 1E 3 K T, AR
SRS T L B LA I T ST A Sk L O BT S KMA 7E 1 d FULBIY o 5 s i i
ST — 2. (o) MK I, o B TR AR T4

o AR SCHR Hh B AR TR, = SRR A VER A% P (a)5 A BURBL X T I WIS BLAE 3 A T3y Wil =
FLEAVPHMEAE 0. 87 LLE KM T HAL LB . (b) /AT I RT BT 3 A~ RGBT 3 4 TR
WY ARG A 0. 60 ZeA7, B RTHEGUIERT BURAE 3 AN TN —RERA PR ETE 0. 47 Zo47 K REAH
SO s % TFACEE T B A L iR U, 1 T 2015—2017 A3l e PRI A 22 2 L 00 9 WA R, BRI s
PR BUR =G AT, (o) MRRIBERRE  IMA 75 3 A FHsRA0RT B 0 T AR, UKMO 9 2B
YT IMA (L5 AN B e T G A, TOUHE = R A AN (R W R BEAR K, S B 6 19 TR = 36 5 45 3
MreEa = 0.5,
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R T U TN TR A BV 2 B AR T A R AR A TR IR0 ) G T BR O 25 4R AT 35 1
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[
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SZHEREHL(SVM) J& Vanpik 76 20 tH40 90 AFACHE A9 —Fh 2 2SR I A HLE 2% 2] 05k P8 B LA
IVZ AL RE TT, Scholkopf $8 H Y v-37 ) & B9 (v-SVR ) 5092, B9 A Ttk Fildi 4 > |

AR v-SVR 83T £ )5 BREM M RBF X} L, #EHX 2015 41 2016 4FA9TRIIRD 5—9 A 1E A I 2R,
2017 SR HUIAVE R SER . B 2. 2 15X TIGGE 11 5 A TR A PE A 25 R AT %0, IMA FiliAS B2 4 5 , ECMWE
5 UKMO T fE {0k T IMA, 306 BREM  RBF v-SVR 3% 3 FEES K IE TS IMA . ECMWF  UKMO iX
3 AR HEATXT L
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Fig.3 Root mean square error of the rainfall forecast in training period
x2 YEHP=KREATMNE
Table 2 Comprehensive evaluation value of three rates in training period
- MELLIK G P fili £71 1 1| 7K PE ALk P
PR 2\
Tm /N TP K e 3] JCHH /N S| K ZE
ECMWF 0.916 0.599 0. 569 0. 543 0. 600 0. 906 0. 580 0.610 0. 585 0. 657
JMA 0. 935 0. 620 0.582 0. 558 0. 477 0.911 0.613 0.573 0.571 0.470
UKMO 0.938 0.612 0. 603 0. 634 0. 690 0.916 0.618 0. 606 0.599 0.751
BREM 0. 873 0.579 0.597 0. 586 0.521 0. 766 0.582 0.582 0.553 0.569
RBF 0.930 0. 697 0. 692 0. 540 0.579 0.923 0. 609 0. 609 0. 568 0. 583
v-SVR 0. 929 0. 811 0.949 0.991 1. 000 0. 898 0. 758 0.758 0. 990 1. 000
st it g X I P TR L P
PR T\
Tm /N P K e 3] JCHH /N T K ZE T
ECMWF 0. 940 0. 692 0. 621 0.700 0.567 0.926 0. 643 0. 602 0.629 0.592
JMA 0. 941 0. 699 0.598 0.599 0.908 0.934 0. 659 0. 589 0. 581 0. 694
UKMO 0.934 0. 675 0. 601 0. 633 0. 580 0.933 0. 645 0. 603 0. 628 0. 644
BREM 0.734 0. 643 0.582 0. 643 0.613 0.785 0.512 0. 587 0. 609 0.575
RBF 0. 945 0. 685 0. 598 0.534 0. 603 0.936 0.677 0. 628 0. 626 0.592
v-SVR 0. 935 0.817 0.927 0.993 1. 000 0.927 0. 805 0.934 0.992 1. 000

ST T ARIR ZFEHR o (a) &7 BREM 7E 3 Tk o ¥ 2K T ECMWE LA K UKMO
K o, 5 IMA W) o #5305, (b)2 FhAEZEME 9 RBF K v-SVR 7£ 3 A~ Fiidsf) o ¥ ECMWE JMA . UKMO #5
T2 BREM B o %, LA LK ZE I A 491, RBF 61 o o IMA 1 o BEAE T 4 mm 247, v-SVR ¥E 1Y
o W IMA B o BRI T 10mm 4, (c) B4K I BREM RBF .v-SVR Y o Bfi g5 15 UL B 48 hn i 34 K

XTI T B = R 28 A PE M 3845 P: (a) BREM 35 P 78 45 1 G B RN 1% T8 #0040 X 42 41%, 5
ECMWF JMA UKMO #=19 P A4, H % I ECMWE JMA  UKMO #5845 5 2% . (b) RBF 519 P 7E
TCR /NE R RS TR T BREM AR P EZE RS IE LT BREM I P, (c) XFTER/NET AT B
— A EYFE ,v-SVR LR P YT 0,929 /NS TE A 0. 811, 322 i T HAh 5 i A=y P,

DIARFLL K B R f51] 3o ik 0T (%) 38 5 MR i 22 DA I = R B PP TS5 R UL 4 % 3,
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27 ¢ BREM  —— UKMO 3 WIEHwLKE=ZRE&TFMNE
o e }SI&XWF == 5\]?}}; /, Table 3 Three rates comprehensive value of the Meishan
. o reservoir catchment in verification period
17 v
E e
£ »
e 4 LK P
‘R Bizt
. JCH /INH P K e ]
ECMWF 0. 838 0. 560 0. 485 0.678 0.225
2 1 . . . )
1 2 3 4 5 6 7 IMA 0. 879 0. 602 0. 586 0. 650 0. 000
UL /d UKMO 0. 869 0. 591 0. 495 0. 593 0. 225
. N . . BREM 0. 833 0. 580 0. 567 0. 692 0. 125
B4 Wi Lok RIRE RBF  0.894  0.604 0.521  0.654  0.150
Fig.4 Root mean square error of the rainfall forecast for v-SVR  0.844 0. 697 0.588 0.673 0.425

the Meishan reservoir catchment in verification period

XTI UE A A DT IR ZFE AR o (a) L5 BREM M 2 FhAEZ 1 J5 3 RBF Al v-SVR ) o ¥ 1L
ECMWF JMA UKMO ¥R 1) o /N, FIAE BE v, (b)2 FhARZEYE )7 RBF & v-SVR 1) o 4 Fb 2k 5 1%
BREM 1) o {1, (c)2 PGt ik, v-SVR 1Y o B 2 d BUULIAMSMRT RBF 1Y o ; RBF RILAXT A o
W SRR, T v-SVR 19 o Bifi 2 150 0L I A 388 o 22 AR G- 52 3 s 45

X T WA B I FR = R 5P P: (a) BREM (51 P 5 ECMWE  JMA UKMO #5209 P A B2
't ECMWF JMA \UKMO B i (% P 25, (b) RBF ¥R P AETCRN /R FIREFE T 478 T BREM 11
P HFEHET  KEEIEART BREM 09 P, (o) X TBR/INFIAMG B — P& R, v-SVR 1 P 35 T RBF
EH P,

H LT A BT T 0, NI AE U R T S B0 I M SE A A IE U BREM 155 2 FPaE L 4E A ik
RBF 1% J& v-SVR BEAH FE, F0INBE S0 22 s IR PR AR & ik v, SCHF 1) 2 915 v-SVR 1y BUI PE BB T RBF A
T R4

4 & iE

a. ¥ TIGGE [ T HETI 7K Z& i, 3£ T TIGGE A ECMWF . KMA . JMA .UKMO .CMA iX 5 A [f]fs
3 2015 4F 2016 4F 2017 AFVHI) 5 R F9 i 250 R e 52 D e W9 500k, SR 35 5 iR 25 F8 A FAS SCHR i iy
W = REEG RN TR , XA TE 1 ~ 7 d T30 P8 B9 FLHRORS B2 R4 T2 5 PR, SR 2 FhAEZe M5 % RBF
K v-SVR Xt TIGGE 19 5 MK Pl B A T AR etk 5 & AR E , JF 54 7 1% BREM JE 31T T Lh#L, 45
WUF ; (a) FEHE K R S il , TIGGE A9 ECMWF  KMA JMA .UKMO ,CMA % 5 MR TEig &4 7
W2 o JE REEATENE, IMA BRI E AT, HRJE ECMWE Fll UKMO, CMA R 52 22 i K, KMA %
YRR ; (b) B TR S AR TR FE AR 2 T B35 (o) B8N T U3 P 45 A R T G T T 4%
IR /N B DAL i 2 TR A T R D AR XS

b. KL BREM & 2 FraRZ )7 % RBF Al v-SVR X} TIGGE 1Y 5 A>T A 28 R A7 4 & TR AL
1E FE—E R FR TR TR A4S . X T BREM 35, TGI8 BN 2R 058 R 56303, Hob iR 22 ¥ 1
ECMWF JMA [ UKMO 13 5 i iR 2 A, H =551 E 5 ECMWF JMA \UKMO #H) =R L85
TEMEA Y . iSRG A 230 UE I . RBF 5 193 07 iR 1% 2% L BREM 75 4 07 IR 224K, = REEA 1T
{H5 BREM 1) =LA TFMEHM 24 ; v-SVR 15 AR 22 I = REEA T EIE T BREM i5F1 RBF %
OES

c. AWRBFFEH T 32 BERF SR BR ) AR AR P 9 30, ORI ARZR AN E I A & AR e R 2 W FRR R
TR, PRI RS K RN D et A5 PR = 110 K8 T LR 5 45 1k RS LEKG B B A TAR A BT, 38 1
HE— T,
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