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Abstract

In this paper, five models, the hindcast monthly Precipitation from North American Multimodel
Ensemble (NMME) during 1982 to 2010. and compared with ERA5 reanalysis monthly mean pre-
cipitation data to verify the prediction ability of each model and multimodel ensemble mean for
regional precipitation in Hainan Island, evaluate their potential predictability. Affected by ty-
phoons and rainstorms, precipitation in Hainan Island is most concentrated in summer, which has
a great impact on local agriculture and causes economic losses. The forecast skill is lower than the
potential predictability, indicates significant room for improvement Precipitation forecasting.
CFSv2 forecast skill is higher to other single models. The AC is 0.52. The forecast skill of CM2.2 and
CanCM4 is lower than other models, with the AC of 0.25 and 0.20 respectively. With the increase of
the lead time, the forecast skill of each model is decreased. The ensemble mean forecast skill is
between the best model and the worst model, the AC is 0.48. Here are statistically significant li-
near relationships between forecast skill and predictability for NMME models, where models with
higher predictability also have higher forecast skill, such as CFSv2, CESM1, CCSM4. According to
the research on the forecasting skills of summer precipitation in Hainan Island, it is found that all
single model have better forecasting skills for the northern and central parts of Hainan Island,
while the southern part is poor, the RMSE is larger in the south and northwest of Hainan Island,
but smaller in the middle of Hainan Island. The CFSv2 has a high forecasting skill for the northern
and central parts of Hainan Island, which is still higher than other models. The RMSE of CFSv2 also
has a similar spatial distribution, and the Ensemble mean is in the middle.
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1. 5I8

BEA& A ERARIE, B RS B SR, IERURVEYIR S, T E 2 SR PR . RS B A
WE g, VENFRIEME— T B, BT R R, K B IR T A1), Horh
HZEL 6 K RET R, FliE 28 25 [2] 8 98 % IR 1966~2013 45 g 72 A4 1) & X R R M % 14 31 92.3% . 5t 2019
&, AR IR GE, 2 1912 S E K BT (EREGH KRR, IR S I — R K
e, 2R RANE 238 TN, FHREBEE LA, RIOEVZRINHA 16.73 Abi, BHEZLHFHK 470.2 T3 T,
MR S E 3 2 i W & KGRI AR I]IE 8~9 Ik, EZ ik 11 IR[3]. 1ENRNIKRE, WombKE
FERZA S RAE WA, IE IR AR R, SECCIEMESE, R E AT, BRI AT
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X 2 HBIESURT PR AN Sk R BT B R o VAR I R T “ 5858 BARBL, R AU R o e — A
JR GRSy LI, USRS AR A (A D T A A SR L [4] . X I )11 [5]55 & B ] 24 2 [k K i
FER] FARAEAR T T 2 . Ma [6]550 Hh [ DX AR 5 1 A W] T ik K TR 350 P ik T R B & Z TRl AF
FEIEAAR KA, Yao [715580 Hh ] - 3300 P v £ W] PR AT 7T rp th A BRI AR A R 00 R o AR ST XA e
W X B K AT TR R REAT W TE, IR P Z T 5 &

2. ‘MK TFT*E
2.1. BEAER

B3R DN REEARZ B0 SCRF, A0 36 [ [ 06 FE AR U BR & 3 R (NOAAY) 36 [ [ 2 i 5 it
KIF(NASA)E 2 5 1 b2 2 #5304 & (North American Multi model Ensemble)Z= 4 245 b X & FildR 1+-81[8],
FAAIFE] T K JE . NMME 22 /MRS A B A 1 B R 8E, 424 Phase-1 1 Phase-11 54N
B, Phase-I IE%*%?U@ERF‘PW& Phase-1l FZAZET AN REETHRK & . AR3CEH NMMES 4%
AR H K B R EE, 45 CMC/CanCM4, NCAR/CCSM4, NCAR/CESM1, GFDL/CM2.2,
NCEP/CFSV2 (4 1 7). B[] mlm 1982 % 2010 4, Zp¥EFN 1° x 1°, 1 H{E SAF ZORMET EL,
X A B AR PEAEE AL 0.1° x 0.1°, R 7 E— DI F= 1484k, SOHAT 721 b HE.

Table 1. NMME Phase-1 model is selected in this paper
# 1. A3EFRK NMME Phase-1 #23

BAER BAHLA 2R P IR (A) BERA BULEIA)
CanCM4 cMC 1 1982~2010 10 05-55
ccsm4 NCAR 1 1982~2010 10 05-55
CESM1 NCAR 1 1982~2010 10 05-55

CM2.2 NOAA/GFDL 1 1982~2010 10 05-55
CFSv2 NOAA/NCEP 1 1982~2010 24 05-55

2.2. BNEFH

AR S i F R A R ST O (ECMWR)TE 2017 4 S50 & A 1 28 AR F 20 BT 2504 (ERAB) 1 A =X
IUFAE . ERAS TE B /K BRI HE 77 TH ) B KR TE T3 AVARD AL RS0, F55Hr BORHE 206K 7 4N
BINHHRR B MBS R A, HETEHEARZEEM I T ERAS EIRE FE A, sk s[9]5
WAL T ERAS T SIREUR AN & A M, RIL ERAS B4 M SRS MM E BN BT, T DL
{10 B B SR PR IR 2 A0 A RRAE s o 58 5% (101 Ll AR 48 A S 31 10 Al msd b T B s 25 W0 B2 k), I ERAB
TR AT R e Z 3 XA A S U HE . AR ER[11)% ERAS. CRA-interim. JAR-55 =Fh 0 #1i% 3 /)
R & 7K Bk 5 v [ s T A G 326 /N IR U0 R b, ek HL A o [ X 5E R REAT TR BT, ORI
ERAS MBE/KHFEIGVRor . ESLH IR ISIRFM SHRR I B, EHM. TR Reinighx, =
B AT FORMBE R B K B FE AL BREIE . H AT ERAS FR/KEHE AR B T — LU sERRBi A, dnsh AR e
E[12)FH ERAS F- 731 5 K Bds 4 A 17 ORI I 5 /K I 25 AR AR AE, X1 2 (138 F ERAS 43 AT %
IREHE AT T BRI AL X AP IR R M TR . ASCEEL 1982 & 2011 4F ERAS H PR KEE, o
9 0.1°x0.1°, [RIFEHET T 2 P ab .
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2.3. AR5

FESF-4H 2% 22 B (Anomaly correlation, AC) R i & 9 4 BdiE 2 18] 43 (R AR 25 [14], BERCIF I S N Tk 7 5
NI A SRR, Ol 2 B T VP A A 2 i v 78 AT T R TR 4505 .

Y3 X(s,imD)Y(sjml)
. ) , V2

(22 X (s hmI)*y, Y ¥ im, ) |

AR X (s, j,m, 1) FoRBEAREAKTTNE, Y (s, jm, 1) AIIEE . S L2 % S8, j &R,
m & BT, ACHAPE 7 12 AFA, | RORTHR K. ASCRH t 16 56[14], $2H R He: p=0,
fifisE 0.05 )& &1

AC(m,I)=

2.1)

(r-p)vn-2
ALY Ll 2.2
i (22)
Hxk, MIABRHEAT 7R EES T, AT
NMME = £ 3°(F) (2.3)
N i=1

AR 2.3, NBFRESHTBAANE, FRESE i ABR B .
3. LR

4% 2 7 1982 4 % 2010 4F NMME ) 5 M AEHE R i 12 45 2 B WL D9 0 (BEM 41T 2= 1504k,

A JE =S T 2551 2 B K P A ] TR A e B 0T . T AR RBOR (3t 51972 ), k&
A AC {EIEIL 1 0.05 FIEE VR . R p RO A BUE R #8050 B SRR E AT TRt JEl
£ 0.49~0.62 2 [a], Hrt CanCM4 ¥ 7E F] TR R I AL, A5 s A8 vl R A 2oy v T B GR P oR
IR EIRUE), 2RI B K AT BT A K S50 22 18] o oA 91 ARHA IR ) 0B R s A8 S D A
RS- PRI FUR TS, CRSv2 MITR BT fieii, J# NMMEens 7 5 M fi] HLAE &1 B PRI
159 0.48, KIVAET B CFSV2 55 72158 CanCM4 X [A], 15 B &7 FLAR & 1 35 0 B8 e 2319 TR B 05
HERARKIITTER, N RELPZHENXES T, F15MR CanCM4 il CM2.2 15 4h, RELERIEAENE
B R L IR TS M, W Z 1Al AP R R itk — Pt I

Table 2. SeasonalPrecipitation Predictability and Forecast Skill Over Hainan island at Lead0Seasonsaduring 1982~2010
< 2. /8RS LeadO Season S¥4BEK TR AT TR M FA TR 2 15(1982~2010 £F)

Lead0-Season CanCM4 CCSM4 CESM1 CM2.2 CFSv2 ERI
CanCM4 Ens 0.62 0.24 0.30 0.32 0.15 0.20
CCSMA4Ens 0.46 0.49 0.41 0.35 0.36 0.45
CESM1 Ens 0.37 0.33 0.56 0.30 0.31 0.42
CM2.2Ens 0.40 0.31 0.36 0.61 0.16 0.25
CFSv2 Ens 0.37 0.31 0.34 0.20 0.48 0.55

NMMEens & ERI = 0.48

53 2 MIbbE:, % 3 /& 1982 4E & 2010 4E W N 1 (BEA UmT =15 mT— AN H T8, 435 = H 1)
2R 1 2 5 7K VB AE T TR P B P B 15 o Bl TR A 3G n, 85455 740 38 1 W] 4 ok AR P 2 15
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YA B R B, TR 5 R I CFSV2, % Lead0 season Tk £:75 F [ 1 5%, (B ESTFHIFRE
R, T B BRSSP A T B A IR A ) PR B G B B A H

EFXTRTPE AR AIEE R, dE— P8R T U0 AE T TR P AT 15 2 (R 2R &, €] 1 JE7R T NMMES
AN SAE DU AN T L3 2571 S 359 B 7K AT 4 X5 R0 7 ] IR R (96 R o B B0 M 2R B A 5 X mT it v
TR T AR R, FEVUANA R TOLI, MO RECH 7008 0.40, 0.43, 0.41, 0.39, i@l
T 0.05 IR EMRL, BHESRIMEE N, RUWNE Z A LRAAE— N IEAHX R B UL
W, MSEVEREZ TR, BRI HAE Lead2-Season F9ZE 15 Fiil oh A ¢ M R IR AT

Table 3. Seasonal precipitation predictability and forecast skill over Hainan island at Leadl Season saduring 1982~2010

< 3. /RS Leadl Season Y4B TE AT TR M FA TR 2 15(1982~2010 £F)

Lead1-Season CanCM4 CCsM4 CESM1 CM2.2 CFSv2 ERI
CanCM4 Ens 0.54 0.22 0.15 0.27 0.22 0.18
CCSM4 Ens 0.39 0.42 0.32 0.26 0.39 0.44
CESML1 Ens 0.34 0.32 0.47 0.26 0.35 0.44
CM2.2 Ens 0.40 0.29 0.24 0.51 0.19 0.25
CFSv2 Ens 0.36 0.26 0.27 0.15 0.47 0.52
NMMEens & ERI = 0.48
Lead0-Season Leadl-Season
1.0 1.0
(a)R=0.40 (b)R=0.43
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Figure 1. Seasonal mean precipitation predictability (x-axis) versus forecast skill (y-axis)

in terms of AC at different lead time
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Figure 2. Seasonal mean precipitation forecast skill verified against ERA5 over Hainan island
during JJA at lead0 season
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Figure 3. Seasonal mean precipitation RMSE verified against ERA5 over Hainan island dur-
ing JJA at lead0 season
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A B A A PR T UM AR 2 (0] B AN, IO RIR ZE AN TR AR 222 1], 2 R H A A
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4. BE5HR
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HAR B I A X 8, et CFSv2. CESM1. CCSM4, Bt 2 e Bl —EMEMAERR.
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