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Abstract TIGGE offers an opportunity to develop methods of applying global ensemble predictions systems (EPSs)
from different models to improve the predictions of local hydrological risks. Comparative assessments of data from
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different EPSs improve the application of the grand ensemble forecasts from multiple sources. Based on the observed
rainfall records from 10 stations in the Yishu River basin during August 2007, ensemble forecasts of 6-h precipitation
from 5 EPSs, i.e., BABJ (Beijing), ECMF (ECWMF), EGRR (UKMO), RITD (Japan), and KWBC (NCEP), are
compared and assessed using several quantitative methods. Comparing the ensemble mean precipitation rates of all the
EPS, EGRR scored highest with a correlation coefficient (R) of 0.48 and Nash-Sutcliffe efficiency (NE) of 0.21 in the
lead time of four days; BABJ scored the lowest. For the control predictions of all the EPSs, RITD scored highest with R =
0.19 and NE = 0.13 in a lead time of four days, followed by BABJ and EGRR. Compared with the control predictions, the
ensemble mean of each EPS showed better performance. The multimodal ensemble mean showed a further improvement
of the prediction skill. In the lead time of four days the multimodal ensemble mean had an R = 0.49 and NE=0.24. For
different threshold values, the analysis of the threat score (TS) and Brier score (BS) showed similar comparative
assessment. When the prediction lead time was increased, all the EPS showed a stable decline of prediction skills, with

EGRR showing the longest and most stable decline period (9 days).

Keywords

1 3|8

B 7K 11 22 SE0T ol b /K 6 B2 A U PEAE
FLAE IS A) L 1) 70 P A 248 ) R Ak A= AT SR A4
AAARIGE M, PRI 7K s Ay e 2 () RSP H
FreeZ —o BRI BT bty 9 3 1) Ak HA
V)R, AR K ST N, F v 288 5 e %
KT (QPF)o HHET, FRzK TR n] 18 ik £ e R < il
RIS, TR A5 WA Ay K SO R G )
PS4 (Yuan et al., 2007; Amengual et al., 2008;
Davolio et al.,, 2008; He et al., 2009; Xuan et al.,
2009 ). e TR P A T L 2 o i B /K Tl OB
K EZEH bR SR T RS8N 1% RGN IRy
P, PR AT AN E P, DRI R R A i T B
Wi o Ve TR AN BT H P AR o S8 oo BLY

(Pappenberger et al., 2008). KHES R ARE
G A I R /K P4 (Zhu, 2005; Stensrud and
Yussouf, 2007 ).

B TR A2 A7 T MR TR AN o P 1 —
Jrik, BRI PR A AR MR TR ORE
B, 20100 BUE PR A E PR — KUY
G ARETE,  HErHE ORI s sh i) s
ORI L 7 A PE MR 5% FE i B, SBAR
BRI (FRERSE, 2005). FECTIHRANS & P
T3 M RRAN AR AR A R B R, DL 3
ik 22 R PR T Rk BB AN
LA TR I — AN H B2 nT DL i 5 S TR L
SRAAR T IR 5 R (P AN o 1 3% B bR 4, S
MEZRFAR, RIBEAS TR AR T R ARG R A1
— MR J3 A H BRI AR S RS P
AR, — MR 2 A UB AR S TR, SR £

TIGGE, Ensemble weather forecast, Rainfall, Predictability, Threat Scores, Brier Scores

0 GRHIESE, 2011, IRk, ZerEmla. 9k
LIk K EOF ERr kGBI 286 MR A&
TR 45 R R KA, 2009; BERANE AL, 2006;
MRARPESE, 2009; J 555, 2006) . IXLERF AR,
2 A TR RE 8 52 = AR g

THORPEX ¢ H A Ak i K84 (fRiFK TIGGE,
http://www.wmo.int/pages/prog/arep/wwrp/new/thorpex
_new.html [2012-07-211) Iit H (¥ 5jit, Jhy) K TR
RIS T — AR FHEAT P 55 1 A ER TR A
R AT TR S LY R R it o H T2k 24
ZIR 0k TIGGE #8417 % A A& TRk %Rk,
AR RS PR 0 ECMWE, 36 [EA % 315
kL NCEP. S[E S %" UKMO. 1 ES% R
CMA K HASR)T (Park etal., 2008).

— SORIF 5 SR B 4 A 22 TR IR IR R AR A TR L
BB TR S B 1, (AT RS AE i (He
etal.,, 2009). 11>k B & R 1) k2 W2 A5
KZESTE, PRIMAE 5 R AT 77 vk 456 AN [ 5 )
BEZHT, SEAT VPG S A TR e ) A2 25 11 (Park
et al., 2008).

H 1 TIGGE %8R M. AR Ak T 0 o B
Rl i ToORHE K, 33000 F 5 AR X 1 (5 M £
HCFIARBE B R . B Py A7 — 28225 % TIGGE %R
PITR e AT THESY, 40 Jiao Meiyan (2010).
FREWIEE (20100 BAHKEESE (20100, & IBe ka5

(20100 ZHh KRR (2010). UTHEK—LLmf5T
FEFE T TIGGE & H Bk TRk A A, 41 Han et
al. (2011). Yang et al. (2012). Yan et al. (2012). {H
SELEAR 2 7K SR FH v /5 B A0 REI B KA o A
SCHE T [ AR YT R AT 138 BN K U % e
XT3 BT K B A O PR AR 6 /NI B 7K SR



31 XK AN FT TIGGE %k IRIHIE 6 /N BEKEE & TR 8 01 70 b
No. 3 LIU Yonghe et al. Predictability of 6-Hour Precipitation in the Yishu River Basin Based on TIGGE Data 541

GERL VPAL AT A ERAR A £ Tl B B AR B AUX
PR BRI R K R RE ) o 1200 TR % IR I 2 A
A AR B e R SE AR A L AE 7K S 5 1) 12 8
EE i S ER /N

2 XEREE

B I B K o AL AR AR IR T TR X N
10 AN FEZES G M, CRAEIEYT T & TS 9 A~E11
R RD, XL A /E (34.9°N~35.25°N,
118.1°E~118.8°E) JulH M (& 1), Frde Xk it
R AT 2= T I, A AE Kb, P
WiEEE, MKZEPE6. 7. 8 H, Hd 8 AN
F/KFAE 160 mm LA b o ASHIFST A FH ) K A
A P51k 2007~2010 4F 7~9 Ay GLif 12 A
O WA Z Mgk, AT 5 TIGGE ikl
DAASE 6 /NI Ay S R IR N TR ROBE AW A, X e
MFPLE AL A BRI AL (UTC) JEAIFNE 6
NI . 8 T TIGGE BRI EE, $RH 10
i P B K AR AT i S 2% 5kl 1
gerl s BB 6 /N RREAK R (10 3573 RRAE
J5 B FRECE Y. 50% 60%- 70%- 80%- 90%- 95%-
98%- 99%I P /K & 73 AL 53 4 0331 0.67. 1.4,
2.5, 5.11. 16.71. 26.31. 37.38 mm, {EK TS Al
BS P¥4> (Bl Thread 143 #1 Brier ¥F-53) K2 % {4

M TIGGE ZEERERCK H RS0 9 E UKMO.
J2[H NCEP. HHAZ M H ARG T IAES T
ARG (EPS) it iidk, #HEMLS 7308 ECMF
(RK#H)+ EGRR (#i[E), KWBC (NCEP). BABJ

K1 BRI R S A6

Fig. 1 The study area and the distribution of meteorological stations

(Jbm0) M RITD (HA), HEABRAEGL A 51,
24, 20, 15 F150, AFhELEAARP P, K
i1 ECMF _} 0.46°X0.46°, KWBC Jj 1°X1°, EGRR
4 0.83°X1.25° (2009 4 A& LAHI D+ 0.56°X0.83° (2010
E), BABJ 4 0.56°X 0.56°, RJTD 4 1.25°X1.25°,
T ECMF REIRR, i, HRkEE
Ky FEMZSRIR T 0.5°X0.5°70#8%,  1ii HAth
HO I RHALE NN PR EE T IR . TR
K4 RITD 24 36 MK (B 9 H) 4k, HoAtAr
[FIBERHA M 40 BFR CBE10 HD.

HHER H A RITD AMEOILARZEEE 2007 4F 7
H 1 HZ 2010 49 H 30 H ] B B K 7R,

HA 2 YGER (0000 UTC 11200 UTC), 4 H 3t
62 UGk, TR R A 40 AR B RITD
E—H W H TR —k, B 1200 UTC, KtAEH 31
DGR, TR I A 36 AN K.

ANTRIASE PRI R0 B AN [F) K /I [ b X Y ]
T R 5 0056 L PR A% S50 6 ] g 23 52 T 4 BT 4
Ro FZIEE| RITD TOEME Sk 1.25°00 #12, B
S P AT I T S RO mi A, T LAt BRI L (34.5°N~
36°N, 117.5°E~119°E) i [l N 2 4% s 1 38
AR, AN R A AR R TR e DU 58 4 AH ] () 4%
RUEH, (A2 2 NI, R Ak e A R
PGS 0 VP i e 225 52 117 et 22 A 5 M) AN [) A X TR 6 B
FHEF . G552 1, MRRZR N RITD. KWBC. EGRR
SRR HER BRI T, RS AR 2 A T
XFIPEEE LA K, 1% ECMF. BABJ 2545 5
Oy HEER TR, PRI YT 5h BT R AT IR R A




xR ¥ 7%

542 Chinese Journal of Atmospheric Sciences

Vol. 37

SUIEG, ARt B RS b R B
3 WARAE

MR RE (R 7R (RMSE) Al Nash
M ZRH (NE) KE & e — D H R G R )
TR BE I BPIRBL, LA = Fh¥8H5 & TS FI Brier
PEOPVEM R B = ASAFVER) TIGGE 673, 31
AN E P IR RIS B2 5 1 22 1R AT SR ) B DL AL
TR fE 7 B T B ) S IR

Nash ZCE R (NE), WiffietE R, &
Nash and Sutcliffe (1970) #&H, AzLH

Z (Qobs,i - Qpre,i )2
NE =1--! .

Z (Qobs,i - éobs )2

Ky Qv ¢ W, Ope s HTRE, O, W
WEEIIE, n TR B, NE FIYEH K —oo~
1, BREEET 1, KRB S . NE 4
b 11 e R R b BB OB G C WA R R (U A D
KPP — 5 T U PR T B 7 ) AR i

TS Vo 7 ZAEH #15E (Contingency Table),
b Sasaki frf i (Sasaki, 1970), ‘&M 4. B,
C. DX 4 PMICEM 2X2 5k, Hrbh 4 TR EAl
I LR L T RS B R A, 10 B A A TR A
FEIL T XU B AR B, C A R I T XU
B I IREL, D Ay TR RO B 350 AN R et XU
MRS H TS AT E D H.

TS=A4/(4+B+C). (2)

TS RAE LI TR b7 o RS TR 1 4 b, R
F T VRAS TR A AR UL e () — B AR A, I
SIBCEHEY 0~1, 0 R LIHREL T, 1 A 5605

Brier ¥¥43 (Brier, 1950), &5 4 BS, A+
SRR PR RG34 A 1 22«

BS=ii(pi—ol,)2, (3)
m o

m NTRIE  p TR, o AOWIIHER, X
— R E, FRAEN 1, AKREN 0. BS T
SFERD 0~1, 5E31E N 0, R BS Bk, T
RER A o

4 FHR5118

4.1 TIGGE F$R 3 bk 30 i) B 7k 485052
LEAE ] TIGGE TR WS RFEAT TR BE 1 001 2

W T 56 B UE BT P2 ) BB I [R) 22 F1 4% ) 2
% IR S SRR, X S 1 R R
BEaK TR 0 2k, 5 SEBr oK il —kd . it
PRI, PR PR HOE FE AR T FEI . {H Pl
FIEHRAE 2, bRl B2 3200 7Kk EL L,
{HIX S R TCVEE X RS A H . FO IR S8 3R
SRR, AL LA

(1) F TR O I TRk BB TR B2 1 43
A B KANE, Hrh ECMF £ 5% 5158k 43 B8
KWBC -1 72 WA N 5, BABT £ B T 3
BCONHCEL, EGRR & RITD 4 HkiE .

(2) 5 k&, KWBC. EGRR 5 RITD
(PR 5 0 ) — B LF, BABY RILE % .

(3) TR PR B 7K T R4 A7 70 A
%, Hrh RITD. KWBC 1 EGRR FiX Fi ) 1]
+r W15, ECMF WA

(4) Fr B ERAS AR G e SE R K & (H
MRS, SR 1~2 H A RS il 4, 3
H GBI 2 R Iedi. 3207, AFE 5% .

K2 W iEoR T 2007 4F 8 H 12 H 00 B CHpiff
A, FED &8 H 13 H 12 BFTERIIY A Fidk
LTRSS R . N8 H 12 H 00 B#e, 4 HiGk
A TESE 2 HUL ERIBE/K. Xk, ECMF Fid i
I, HkJE BABI, 1fif KWBC U584 K410, 1
EGRR B R AR, (HTUH I B R A LS Fs
Mo TITM R Fe ZE UL IR, ARRTEROE A,
5z FIFAERRR PR ECMF # e 2, im
KWBC ik th I JE B2 X2 . 75 36 /M2 )5
113 H 12 B py i (& 2 4541, EGRR. ECMF
S KWBC X2 J& 2~3 RJa W R A 1 s B /K 35
AR TR AE S, ECMF (KW N 547, 177 BABJ
S I — H A LT3R R, 6 2 HG R
KB EWTRAE ST o XL AE N2 R %
W 7R A B IR P ORI o AN TR £ 0 e 7K
R, XELTURLN T TR 5 04 22 5
NP
4.2 TIGGE 25X R E £ tLE

= A A 7 k0 % EPS [Tk A ) -
OTHHEAEEA EPS Y HLAS B 01 BEGE IR B K 5 M
WEKZ Mgk &, hTEERRAZ, K%
T IR 23 AT BT BR R 7R FURE B B b 85 9 R}
SATIHRAE ) . it K H RMSE HIFHC R 4. @
THEARRRSR A A R TR 0 R AR A3,



3 1
No. 3

KRS T TIGGE BERHRUTIRIIIR 6 /N FE/K AR & T e 1 204
LIU Yonghe et al. Predictability of 6-Hour Precipitation in the Yishu River Basin Based on TIGGE Data

543

30 (a)

ECMF

KK (mm)

ol Al
0 5 10

Q0 (g

30r BABJ

20}

10 A \ A

REANS.WAY: 4N/ \\[ h\ VAN
0 5 10 15 20 25 30 35 40

TR IR (6 h)

45

, EGRR

/,‘\ \ /\ /[\ (WAl
AN //*f/\\\r/ A
30

40

ECMF

2 KWBC

30 - BABJ

0 5 B 10 15 20 25 30 35
TR IR (6 h)

Bl2 2007 4F 8 A 12 H 00 I (Z2810) A1 13 H 12 1 CHAD IBUGRIRG M o FEIRZER RN RN BEA R AE RIS, $T2k40R TIGGE 1

PR

Fig. 2 Two rainfall predictions performed at 0000 UTC 12 Aug (left) and 1200 UTC 13 Aug (right) in 2007. The vertical bars represent the observed

precipitation in corresponding period, and the curves represent the predicted precipitation in TIGGE

ML 2 7K B T RMSE ATAH ¢ R B0 THEL, Jfx)
JSC 3 P TR AR A R RE R S 5. @RISR Tl
PG TR, B EK ELS Gk E
AN B 7K S ) BIAE 118 TS VP43 A Brier VF4) . Ik
ob, RGBS A PR R AR 28 OFh 7 R 5
@R T A2 5. 25 B 5 B 2
K, #KHZ A SRS 5 EEG N
TR 2 330 ECMF 3RA3 R IBGE, X BRI
R RN S [ A G 3D SRR B R i o ]
SPIAR S BATIREE R, LN E S 5 2R
o
421 R ELORANOGITE

TX HLUK FRAN B 1l 3 1) A 7K TR S5 A 2 T

WGt I, BOa R R T TR AT
BT R RT3, DSR2 AN TR R G 9 Tidi 6 0t
oo HUBUARFRTIER AT 16 M (B 4 H A TR
WD (TR B 7K g W) 4 7K S SR B R AR T
B EHT 4 H AT, 2 DR A 8 Ik B K,
ECMF % TIGGE %HRME 4 HI\F W EA &
Ao AVIERUNIRTEZ, W5 SR ZE I ] BE
S TP I T PR A U I IR PRI VP o AHE S U UK
FRL, W RMSE JAH G R AT R A s i D
M 280 TE = o X LG vt U5 AR DG R EOR
RMSE. &gt mrt &

cy=—>> c,(k)

1
mn, -1 j=1

(4



PN
544 Chinese Journal of Atmospheric Sciences

374
Vol. 37

b e(k) WE kANTHRP OIS IT E B TY, ne h
JEL, (k) AE K ASTER AR § IR
J A O B TR K R A1 S I B K —
Mgt &, x40t &K R RMSE.

B340 H T 5 AT 0 ) RMSE FAH I R 4L
PR EGR G T, Joie 2 HEET 16 BHR, d2
F & 36 Bk, EGRR WIAHC REUR &, a2
KWBC. ECMF. RJTD #1 BABI. ifii )\ RMSE K%,
FIE P& KWBC, # 5k EGRR. RITD,
ECMF il BABJ. XM pl o1 (1) 0 AT g N— @ 2B
I ARTRAN RIS A 8 3 P A AR R AR 2 e
422 REFHHRITE

3 90l FH DU A AN [6] 7 F i 8ok S5 0000 B 7K A &5
ARG R RO SRR,
R R R A R T IR K R A

AP 2 DY R A
(A RIPE TR O o ST SRR 5 (R vt A
BE X RRCR B AP FUAN ], 3 B R AR SR
PTG PR B 41 () 2 I R el ok, 1)
AN, KN
L= Ixaxny,

o, oI IR IR ARG TR K a R H
TR KB, W ECMF 4 H 3R 60 7Bk 62 K
ne M HEL B4 FEIE 12 AN o KRR I K
FE AR FRE ) 78— AN & 2503
it A A B, RMSE M Nash SR &%, i
S 1 OHCET 36 AT IR GRS T 9 KT WD
FIET 16 ANFULRR (4 RFUILED, 450 0E 1.

MEEG IR, 1l 16 Ik EGRR frIAH
REUK, 1k 048, )54 ECMF fl KWBC, 4

Fz1 FPUOERESTHRHESUNEZBNSEITE
Table 1 Statistics between observed rainfall and ensemble means of different EPSs

o3 Geikfikr TIGGE ¥ 2534 BABJ ECMF KWBC EGRR RITD S
R iff € PE TR 0.1116 0.1273 0.0307 0.1823 0.1658 —
R EEBM 0.2492 0.3205 0.2719 0.3447 0.2745 0.3699
36 AMBULI I RMSE iff € PETR 53936 4.9585 4.6194 4.8586 4.74 —
RMSE ELHMH 4.8591 4.6791 4.7682 4.6588 4.7286 4.5596
NE 1iff € PE TR —1.5703 —1.1302 —0.8854 —1.1302 —0.679 —
NE ELHMH 0.0190 0.0903 0.0553 0.0982 0.0587 0.1362
T 16 AT IR R 1iff € PE TR 0.2160 0.1109 0.1001 0.1320 0.1949 —
R LAWK 0.3556 0.4252 0.4050 0.4768 0.3822 0.5010
RMSE 52 PE TR 6.0959 5.6333 5.5446 6.0384 4.8979 —
RMSE FABIHE 4.7397 4.4979 4.5496 4.3574 45336 42777
NE 52 PE TR —1.8454 —1.4306 —1.2254 —1.9148 —0.6034 —
NE S 0.0755 0.1674 0.1481 0.2186 0.1307 0.2469

Ve HAES TR 1 ECMF. EGRR. KWBC 1 BABY DU H5E11,
0407
. W 16
035} 36 Mk
030}
025}

0.20 —

MR FE

0.15¢

0.10 1

0.05

ECMF EGRR KWBC BABJ RITD

[5 RITD 2 H A Bk — XRS5t 5.

7 (b)

RMSE (mm)
[\e] w B

—_

ECMF EGRR KWBC BABJ RITD

K3 F PO BeoR sl & A TR S KK (a) HRARECN (b) RMSE

Fig. 3 Histograms of (a) correlation coefficients and (b) RMSE between observed rainfall and each disturbed ensemble member in the three TIGGE data

archives



3 1] RN He T TIGGE BORMKIUT ARSI 6 /NN Ff /K56 & TR 5E 7 704

No. 3

LIU Yonghe et al. Predictability of 6-Hour Precipitation in the Yishu River Basin Based on TIGGE Data 545

W4 0.425 F10.405, RITD HIAHIC A 0.38, 1M
BABJ 24 0.36; RMSE 4 Nash REHRIL 7 AH[H
HIFHEFINGY . 1 36 KA, EGRR HIFIE 25w K,
Hy0.34, #EJGHIAE ECMF (0.32). RITD (0.27).
KWBC (0.27). BABJ (0.24); RMSE FJHE41))I 7
J& EGRR (4.65). ECMF (4.67). RITD (4.73).
KWBC (4.77). BABIJ (4.86), Nash %151
¥4 EGRR (0.10). ECMF (0.09). RITD (0.06).
KWBC (0.05) F1 BABJ (0.02). ] JL="&FrH
HEZ G 56 4 AH 7] o

N P PR S TRCR R T 16 I Yk, BABJ
MIMISE 28k, 5 0.22, RITD Hik, 4 0.19, H
J5 /& EGRR (0.13). ECMF (0.11) F1 KWBC (0.1);
M RMSE (%, RITD fz/ly, A 4.9, HEHKIKN
KWBC. ECMF. EGRR il BABJ; Nash Z#¥{# 5
1172 RITD (—0.6), )52 KWBC (—1.23). ECMF
(—1.43). BABJ (—1.84). EGRR (—191). 7
HI 36 W, AR REWHESS EGRR (0.18)
RITD (0.166). ECMF (0.13). BABJ (0.11) #I
KWBC (0.03). %f RMSE f1 Nash &%, HE4
JIi 4 EGRR. ECMF. KWBC. RIJTD f1 BABJ.
WA, HAM 4 H#WkE, BABJ. RITD K&
KWBC [FRIELT, (HN 9 HFWLIWIKE, EGRR
I

MEZREAEG TR KRS, L= Mahriim
R AT AT — AN, anxt iy 16 ANMFIK, MR
BOk 0.50, = TRIELF ) EGRR (0.48), RMSE
428, TR EGRR (4.35), Nash %

4 0.25, TR LF EGRR (0.22),
423 AR AMERE TS & Brier 174

EEXTRT 16 ANBHRIIHULE, THE T sk

G R 2 B AP TS P43 F Brier VP4

(£ 2). &R AKBERIES, PRES 0
TS V43 F Brier PP SEA R PR T B X5 0.9
PL oA B0, TS V43420 0, Xt 0.98 4347
$B{E, Brier itF4H 0.

(1) AR AP B K AR V5 o K 5F
AR S TR B K AR VPN X 5, SRtk
M2 W P EE R TR EE S . £ 2 AN BIME - EGRR
A TS V¥ s, HLCh ECMF. KWBC,
RITD. BABJ X 0.7 UL R i 4 |, 3RkA3
(1 TS PP M A, B4 0.8 /- Kupifl, H TS ¥
IMIKTF EGRR. A, X 0.5 B4 BB A8 5
EGRR 3k13 1] Brier VF/ME 5K CRITIAR AR B 45D
Hh RITD. KWBC. ECMF #1 BABJ. %} 0.8 4}
BT 7 > RITD M KWBC [f] Brier W43 el »
BABJ fl EGRR Lk, % [1)& ECMF, {H 4k I
HABERAZEA K, A ECMF. KWBC. BABJ.
EGRR DU A2, 76 0.5 71207 e L
TS W sk, ARAEIAR T oA B A AL
#, BHAE 0.8 Horhr FHIP RN, WK, AT
P T AR A PR A B T B A 5T R B R
T B L TS PR IR BRAK .

(2) ST BB TRy o XGRS RR
SO B K IO PR AT TS K BS V4 I8 TH T 5 VF
WA R A TREE S, g5 RILE 3. 7E 0.5

T2 EETFHMEKTFIRE TS 145 5 Brier iTH

Table 2 The threat scores and Brier scores of the precipitation prediction of ensemble means

AR B BT 5

50% (0.33) 70% (1.4) 80% (2.5) 90% (5.11) 95% (16.71) 98% (26.3) 99% (37.38)
TS ¥4 ECMF 0.3631 0.3629 0.3122 0.238 0.0549 0.0094 0.0185
KWBC 0.3631 0.3237 0.2896 0.2033 0.029 0 0
BABJ 0.3429 0.3051 0.2459 0.192 0.0738 0.0185 0
EGRR 0.3803 0.3527 0.3039 0.2676 0.0989 0.0721 0
RITD 0.3752 0.3313 0.2757 0.2009 0.065 0.0196 0
2RI 0.3528 0.3589 0.3309 0.2631 0.0294 0 0
Brier ¥4 ECMF 0.3618 0.2171 0.1655 0.1026 0.0223 0.0097 0.0049
KWBC 0.3086 0.2043 0.144 0.0907 0.0217 0.0096 0.0048
BABJ 0.3791 0.2504 0.1968 0.1157 0.0232 0.0098 0.0051
EGRR 0.3162 0.1915 0.144 0.0884 0.0228 0.0095 0.0048
RITD 0.3096 0.2004 0.1537 0.0972 0.0213 0.0093 0.0046
2 0.3876 0.2213 0.1509 0.0858 0.0214 0.0095 0.0048
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Table 3 The mean threat scores and Brier scores from the precipitation prediction of all ensemble members

AT L (KR BIE R s

50% (0.33) 70% (1.4) 80% (2.5) 90% (5.11) 95% (16.71) 98% (26.3) 99% (37.38)
TSiF4  ECMF 0.371 0.3287 0.2706 0.2026 0.0717 0.0285 0.0203
KWBC 0.3542 0.3019 0.2538 0.1814 0.0546 0.0124 0.0028
BABJ 0.3323 0.267 0.2085 0.1492 0.0757 0.0396 0.0208
EGRR 0.3652 0.303 0.2549 0.2045 0.1231 0.0634 0.0382
RITD 0.3496 0.2765 0.2264 0.177 0.0674 0.0191 0.0068
2R 0.3597 0.3042 0.2505 0.1891 0.0788 0.0328 0.0189
Brier i4}  ECMF 0.2988 0.2036 0.1655 0.1148 0.0283 0.0117 0.0054
KWBC 0.2858 0.2022 0.155 0.0999 0.0227 0.01 0.0049
BABJ 0.3063 0.2287 0.1862 0.1279 0.0322 0.0144 0.0068
EGRR 0.2696 0.1875 0.1482 0.1031 0.0277 0.0121 0.0054
RITD 0.2555 0.1967 0.1587 0.1101 0.0266 0.011 0.0049
2 0.2843 0.202 0.1618 0.111 0.0275 0.0117 0.0054
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Fig. 4 The correlation coefficients, RMSE, and NE obtained from the TIGGE archives with different lead times. The statistics were calculated by extracting

data from a smoothed window at different lead times
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Fig. 5 Threat scores (left) and Brier scores (right) obtained from ensemble means of KWBC, ECMF, EGRR, BABJ, RITD and the super grand ensemble

mean

PR BE 22 1) BABY BERFEE AT B/ (R TR M

Fo

BMRIRF S BN TR B /K o (S AR X LR A
BT E A, I TR BORUS 1R FEA -

P, =0.7411P, + 0.2009

obs

Pre =0.6828P,  + 0.0186
Fiymp =0.6297P,  + 0.5872
Py =0.5868P, + 0.3919

Bype =0.4253P,

+ 0.6577 .

(5)

H AL, XS FERLITE EPS Fildi Bk &K T
3 mm W& .

X ZR e M 2 1T BB 43 52 W0 H R &R PEAY §R
PRIITEEL,  TITAS i 0 1 AR I 25 A58 R 3 R o o0
Lo AR Rl 25 R R AN 25 a2t BA T B A
POER): — AR KK E (>3 mm)
(P PIARATFAE W AN ) 22, AR 3 mm &
KT 0.8 M3, BRALER /3 ARk, %
EPS XK FK 1) e Tk e ) AR, HAEA
D, N FIRVPNRERI SN2 BRI .



31 XK AN FT TIGGE %k IRIHIE 6 /N BEKEE & TR 8 01 70 b
No. 3 LIU Yonghe et al. Predictability of 6-Hour Precipitation in the Yishu River Basin Based on TIGGE Data 549

40

35 ¢

30 |

25

20 |

T K At AL 2 (mm)

TR K 43 AL %5 (mm)
Bl 6 LINREZK S PIrAT B T b K 1K) 2 B O B

Fig. 6 Comparison of precipitation quantile of all EPS predictions to the observed precipitation
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