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Abstract In this study ,we evaluated the ability of four versions of Flexible Global Ocean-Atmosphere-Land System model
(FGOALS-g2,52,93,f3-L) developed at State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical
Fluid Dynamics(LASG), Institute of Atmospheric Physics (LASG/IAP), Chinese Academy of Sciences in simulating climatology
and seasonal cycle of tropical pacific precipitation and SST. This paper compared historical and AMIP simulations in terms of
atmosphere-ocean feedback mechanisms and heat budget analysis to investigate the formation of precipitation and SST biases. The
results exhibited notable improvements in FGOALS-g3 and FGOALS-f3-L compared with the previous versions ,such as a
reduction of 50% of RMSE of SST decreasing from above 2 °C in FGOALS-g2 and FGOALS-s2 to 1 °C in FGOALS-f3-L.
However, there are negligible improvements in precipitation. FGOALS-f3-L reproduces the climatology mean of SST,the
meridional asymmetry of SST and precipitation in East Pacific well because of the reduction of errors in the mean state of
shortwave radiation and its reasonable representations of ocean dynamic heat transport and surface shortwave radiation feedback.
Yet FGOALS-f3-L shows better improvement in above sectors than FGOALS-g3.Moreover, excessive rainfall biases in the
northern side of the equator become more severe than previous models, which is greater than 4mm/day. This overestimated
convections bring latent heat which enhances the latitudinal diabatic heating gradient and strengthen the cross equatorial south
wind. Errors in wind actually cancel out part of the warm biases of SST resulting from overestimation of shortwave radiation.
Similar error sources existed in the simulated seasonal cycle , characterized by an improved annual cycle but a weaker overall
amplitude in FGOALS-g3 and FGOALS-f3-L.This improved annual signal of SST results from stronger amplitude of annual cycle
of meridional wind and latent heat flux. Actually, errors of wind and latent heat are bigger but cancel out the annual biases in short
wave radiation flux. Therefore, the annual signal in SST seems to be enhanced than former versions. While the false semi-annual
cycle of SST in FGOALS-g2 and FGOALS-s2 is mostly result from the semi-annual cycle of latent heat flux.
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1. 517

FEARFFMXEMIKRSIRR G KD MR ER/ATEFERER, FEXEFE
FAMASIORNEN RIS ENRIMRZE —EXEREWRENXIE (Jin, 2016;
Jin et al., 1994; An and Choi, 2009; Tziperman et al., 1994), FRig K EFFMASIKRNS
TEMER 7 ZEKFRREESIEE N, BRBa bR ERm KL FNARREFNE
TRIFHIZZEABNTERRE., AFREAAEF, KRR RENEHELSERE
MENEU—E, WHAXTRER/LFENRMIFIGFEN. EEFERAEF AR
B IL IR LBEE T X TREAXNTRAER. Wi, BxRNIZ(Xe, 2005 Gu and
Philander 1995), fERIIEARXFRIEINGE, HiERFIFE IXBINERFRENESE A EREEFFiE
RAREF.

FARFIRE T =ZMBSBEVE 0 A E LR F(Xie, 1994), EEIR-EEAH
(Chang and Philander, 1994a; Chelton et al., 2001)F1E Z=-/8:8#/1%(Philander et al., 1996;
Gordon et al., 2000) K R IX — A FRMEH IR, BT HRERLFEBNRBERETHEE
M, FEPENMREAHBSHEENHHE2EHEURRAMENEEIREZ—. Mechoso et
al.(1995) R IMERZHAX AR BEIVIENWBEEAERERKN L FXBEFHEBNRES
wE, XERAPFRELFHXNEISEREL, EERE, LEITHREM. B 1995
F£Z245, 25EFRBEERLEITR] CMIP3(Meehl et al., 2007), CMIP5(Taylor et al., 2012)
#1 CMIP6(Eyring et al., 2016) 1 (9B S NE R ERRILH 17 2K AT Double ITCZ &R,
RERENREARFFARE (Tianand Dong, 2020;Zhou et al., 2020; Li and Xie, 2014)

BERAER. BKNNSEFSFNMAMRAEZNRIVBEFERVIER. &
ARR, FEBEVFIESR, FREIMREZEITEEEIE. Lot HEEEAmE
—HMK, FEHEBERINFRZENFRNRB0EIEE F M (Xie, 2005; Xiang et al,,
2017), HEHBEEARINERERIMNAGFERZ &, AREFEIN T mRX—E%E, XA
T ZMARFEROTNIER LIRMEIRERRANVIE, SR tboir. EXYIES
BgUR MRS RS EERIER SEMNNE IS,



BIEXNEES 5 CMIP3 /) 14 MRSERNFHREHNEMNREE, BRI SITR
iRELimE A IR S, De Szoeke and Xie(2008)#E 7 XL A AT HNB A XL D BE
B 2N EEE P EBNRIERNFIFRIEAZE K, Chen and Jin (2017;2018) K& T —
NEMABENRNISHER, EREXPHEEFTEIRMREEE(Chen and Jin, 2017),
REBEAHHIIRSBU T REERESHMNREZWEFERE® (1TCZ) M=
[B] 5> 7 AR (Oueslati and Bellon, 2013), B2 R EMEKKAR RS . MIER N E S E L0
DRERNBHSH AT RENSRS. THEFMELL(Wengel et al,, 2019),
Lin(2007) % EL AMIP 138 945 R A1 OMIP R E R, 2 A THE 4 ERRIE THA
TEARNEROGEMFRE TRV EXMAENTEFENRE. hEFE
Zhang and Song (2010)f5 F 4R (slab) ¥ R X A SEZ TS IR K ¥ A ERBHHA
EMHEIRERERET (TC2) MELTLAHEZMNMER. Xie et al.(2007)12 HR
NRZHEEZNZBEASEESRIRENEEXRIR, Xiang et al. (2017)%F A &I 5 FERBE
KR Z RIBET R SAER PR KO3k B AR 2 A9 B L FBR 6 A SRR
Z LRk, BRTEA S BB S BER TR RE R KT ER ST RN
ENTHE, BREAGKREEANEERN MR, E5HIEHREERD —F] DHRER b
BRARENTIR. AMRITUFBHERZRA SRR SR ZFMIRRE ) FEHER
MERELAXREBEIRAANBEIBRAZHEI FGOALS ( Flexible Global
Ocean-Atmosphere-Land System) , J&iT4 3|55 7 CMIP3. CMIPS F1 CMIP6 34145 L 1K
TR Z N RA RIS EE D RIS B S 1E30(Yu et al., 2013; He et al,, 2019), € EIF(A
FGOALS ¥ — RMFE =R EE AT HE KT F R FIIZSARHLIGE 1, IR FOER M7 AR A48
GRS REMYENIE, HARKBEEANFEIHMARREREEL.

2R FEIEN A
FGOALS B hRAZHEF. K. ME. BKENMAEERAN D ERAAMNEIK
BESERN. AOHEXNEE T IUTHEMEER, D32 FGOALS-s2([F X HEFRA s2) ,
FGOALS-g2(f5 3 1 & #R A1 82), FGOALS-g3(fF 3 EFR A g3) FGOALS-f3-L(J5 XX & #R 4 f3-L).
FrEMDEENEITiEEss (f3-L 1 g3 FIAY2Z NCAR version 7 (Craig et al., 2012);g2 #1 s2 A
4



#Y-= NCAR version 6(Craig et al., 2005) )fB 5 {EF,
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B, SR BERES,
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Table 1 Component models and coupled module used in four versions of FGOALS

JEXHfEFRA HIST

R B DR RENERK  BEFELERR MESEEN  BKOEER e
(% & x
ZE)
FGOALS-s2 108x128 Spectral LASG/IAP Community Community Sea NCAR
(Bao et al., Atmospheric Climate Sys- Land Model Ice Model version
2013) Model of tem Ocean version 3 version 5(CSIM5) 6(Craig et
IAP/LASG, Model version (CLM3) (Briegleb et al.,, al., 2005)
version 2.0 2.0(LiIcOM2) (Oleson et al., 2004)
(SAMIL2)(Bao (Liu et al., 2012)  2004)
etal., 2010)
FGOALS-g2 196x360  Grid-point El [7 _F sea ice Eills
(Li et al.,2013) Atmospheric E(I)(r:r]lzp4onent
Model of IAP (Community Ice
LASG version Coigtc
2.0 (GAMIL2.0)
(Li et al., 2013)
FGOALS-g3 218x360 Grid-point LASG/IAP CAS-Land Version 4 of the NCAR
(Li et al, Atmospheric Climate System i;‘c:;a;e :_coesglc?crIZT:osre:ea version 7
2010) Model of Ocean Model (CAS-LSM)for ice(http://climate (Craigetal.,
IAP/LASG version tetz:a"z%gg)e ﬁ%ﬂm 2012)
3.0(GAMIL3) 3.0(LICOMS3)(Lin

(Lietal, 2013)

et al., 2020; &y



K 3R3E,2018)

FGOALS-f3-L 218x360 Finite-volume El= Community Community lce [E.E
(Guo et Atmospheric Land Model, Code, version 4
al.,2020) Model of version (CICE4)(Hunke

IAP/LASG 4(CLM4) and Lipscomb,

2.2(FAMIL) (Oleson et al., 2010)

(Zhou et al., 2010)

2015; Bao et

al., 2019; J. Li

etal., 2019)

AT HERREIE, AGEAE] T 1985-2004 £ B RE YN F RIS H 2 7EL
H B K ZRHE F 92 Global Precipitation Climatology Project(GPCP) (Adler et al., 2003); &
B A RHEMARZ Hadley H0E9(Rayner et al, 2003);, 4EHBEBEAAIZ Objectively
Analyzed air-sea Fluxes (OAflux) for the global Oceans(Yu et al., 2008); &3R8 FNS¥E 7 B HY
RILN2 5k B NCEP GLOBAL OCEAN DATA ASSIMILATION SYSTEM (GODAS) (Behringer et al.,
2004), K173 $H2 NCEP-DOE AMIP-Il Reanalysis(Kanamitsu et al., 2002) . 3% BX 1985 £E % 2004
FXANHER—TEERAZENNNESBRENRENESEERR A —TEZAT
ER &2 CMIPS F1 CMIP6 BRI R . BIMAT FEAREIRAILER, LR ATHTT
THREREEREUE . WNEEMES T AR SIRSEES F e 2EmMig L.

3. FERAEFFFYRURS
25 28R TR K7 19 1985-2004 TS ERZS D fa AR AR TN AR ZE .
R AN RIR B Hadley 3R H/C(Rayner et al., 2003), SIUMEHEXSLL, g2 1 s2 R
FIERNENRE T ZEANERNAE, F—_2It¥RPSEMKERES F_2E
XPFEEMERFNEETERNARESREREX. 3 PHAERENEFEE SRR
Z, SeEMRTRRARRR/N, FEtFRkFPEEXKERRES, ERERIFKFEEH
ZRTH9 3PCBRIRZ 460 1.5PCHIARE . B3-L P RAEFILIA RN/ N\XBHEEERE,



HAEBMFENARE, AATFRSEMXPUARENT, RAFFPSEMHX N ER
ZAE. AXFERERNIEXERAREERBENAE. 5 CMIP6 BIF AR g3
M f3-L ISR REMLERBERN TSI CMIPS IR MRILARAEE BZHVBUN.
g2, s2. g3. f3-L & (100°E-60°W, 30°5-30°N) XIMIHFHTIRIREDHIE 2.62. 2.08, 0.8,
LipC. f3-L EWEDFAFERRE, M2 CUAANARE, HBTRIRELL e3 Bk
SNRRTEERE THEGEMXNSERRBE. BAKNYNZLRIKR GPCPv2.3(Adler et
al., 2003), s2. g3. f3-L, g2 7& (100°E-60°W, 30°5-30°N) XIHHI9HFIRIZES F2 1.86.
1.65. 1.48, 1.43mm/day. &K, H—HRBERIENEI—RRANSEEIRE
B+ IR, ERXEKSRSHENENEEAR, ERONIFER S 0B
ARAEXBEADEZENER, XM BFELSRBEEAPE—EFENRT O A
(Mechoso et al., 1995; Delecluse et al., 1998; Stockdale et al., 1998; Latif et al., 2001; Z=5T 4%,
2002;3Kk F 744, 2003; Zhang et al,, 2019), FREINERIEKERENREEFREHMX —EE
REIEEMNER, BRE B-LIENNERERESTRKERENT 1200W U, ZHLTR
HERAR. B3-LHE T AR ED X INEWE R FEREKHERNTRSHRL. B,
HEVN A, ERENXEXYEKS, S0 CMIPS £ g2 F s2 F17E 120°PW U FaHIEEER
ZHFEKIRE XN KRN —2 . g3 RBATLENETRWEXN NHAZEKED, 3-L
NE2EREFIHFRHIERBEMREKBEHUNN . AEHXESRMEKRSX—
NN XRFEERAEHMER T SHHENRRGEHN LGl and Rasmusson 1983), ATk
TRtER KREEENESHEMERHREKDF(Lindzen and Nigam 1987;Duffy et al.,
2020 ), Zhou et al.(2020)Ft#5H CMIP5/6 AR T Fr & im ) FL A9 2 R R ZE X R FE K 1R 2 IV
REMERERZEFIENRIURES I ENNZESERN. SHEREEZERTTENT
M SEmRE (WE 1) |, TTUERMAERKNSEEXN NEKRES XE, MNARER
EZmAEN SN ERZ, AILERNZEERENREKRS.

Philander et al.(1996), Xie(2005)%5H Bt B A TR <5818 IR FIFE K
AL IR, KT EEHERKNANIRYE, FENFZFLTAREBENEX T AEHE
#1, Oueslati and Bellon(2015) 1 A ¥R IPAIFIYFE/KE (150°W-100°W, 20°5-0) |

N=|
/m



11 Hwang and Frierson(2013){3 A 3£ EKFE/K A XS FRIEEL, FHIEER (0-360°E, 0-20°N) R EF
&% (0-360°E, 0-20°S) HVTHXMIBE/KE, FHANEERIUATFIIE (0-360°E, 20°S-
20°N) iR . H T AN T ERARERFFIAXNIRM, BT &2 (Hwang and Frierson, 2013)
MIEHIER ESEE 4/ A 110PW — 90°WE X 7 BE KM RIS FR1EFE 4L PAIL 5 B LB
(120PW — 90°W, 0-20°N) JZEFIRER (110PW —90°W, 0-20°S) MK MFEKE, 1§
H Y EEBR IR EHE ( 110m, 20°5-20°N) #rAM, EEEX T ERAAX
FRYMEFEER SSTAL, ITEFE], I, 52, g2, g3. f3-L FIFEK A FRMEFEE D B2 1.58. 0.99,
0.8, 1.27. 133,/ BMAXNRMIEEH D FIE 0.14, 0.11. 0.07. 0.11, 0.12, B 2AHETH
IS I 5°5-5°N YRR A @ F E AN 110°E-90°W I /EE . FE7K, 1000hPa &2
ENXZHEEEIE. g2 . g3 . s2 = MRAPWHERE UBEMFE ML FIFER N IERE
Ry, KXFREJLVEXNFR, mEWNHRERAFREILH—DREF D, 3-L FREILFE
AYR R N B AN —2, (EBAEMME 211G (B 2(a) . £ 82 « 83 . s2 HHFEKX
EHERBERRS, AERIK XSEREL R EEESERIEN A FREFE KR
£.3-L BEENETRBENERRS (B 2(b) . B-LRI=ZMREAEZFNE T BFIKN
mRme (B 2(c)  MMmBETHRENERPFIHBE. BmItRZNEIME, g2 « g3 .
s2 VR NRYNRES, M f3-L MEBRERNRWMEE (B 2(d) . 246kKEF, 3-L 7£E
MARAERESE. BiUEEARANIRY . BIBEKNANHRES T ERIRATHENNE
(B2) , BF 3-LRIAFRIE L ITCZ BEK O ZE LN K 3-4mm/day, ES7RERE X
(B
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Fig.1 Climatological annual mean precipitation (left panel)(contour,units:mm/day) from
FGOALS-g2(a),FGOALS-s2(b),FGOALS-g3(c),FGOALS-f3-L(d)and their biases with
observations(shading),the observed precipitation is from GPCP v2.3(e); Climatological annual mean sea
surface temperature (right panel)(contour,units: °C) from
FGOALS-g2(f),FGOALS-s2(g),FGOALS-g3(h),FGOALS-f3-L(i)and their biases with observations(shading),

the observed SST is from Hadley Center(j). Data used here are from HIST experiments.



(a)Precicpitation Rate (mm/day)

(b)Sea Surface Temperature(°C)
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Fig.2 annual  mean(a) (units:mmy/day),(c) Sea  surface

Climatological precipitation

temperature( units:°C ),(d)1000-hPa meridional wind fields (units. m/s) averaged between llﬁ and
QOW from observations( black and solid ),FGOALS-s2(purple),FGOALS-f3-L(blue),FGOALS-g2(green)and

FGOALS-g3(yellow). Climatological mean (b) SST (units:°C) averaged between ﬁ and 5PS is also given.

Data used here are from HIST experiments.
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WEIE PRI ARFFRIGREZ D =MNFNIER, E—RETERRIFAH(L
and Philander, 1996; Philander et al., 1996), RS ER T TIRKRENRE M, &ERK
BERGZER, BOENSFNRKESRE, #F98R, XFEMAI FHX AT
RN NERRAE, £ 2MRERENE]ERNEF EFFEERZ 8 R IHLH (Chang
and Philander, 1994b), 4#R521BARILEESEEMILNA, FEES[HE Ekman K FFIR
MRKER, MWmIIXEESERILN ., =M -#%-SST (Wind-Evaporation-SST, f&#R
WES) K I5#/L(Li and Philander, 1996), JE MR AV & R P BULS W R IN KR L/EIR AR E H
JER, LimIA AR X =ML HIRU 1R 55 2 SBUR T P X FR M R52 Y R E (Mitchell and
John, 1992; Nigam and Chao, 1996; Yu and Mechoso, 1999)

THHNEFHRANRXFABEEIE, RREXEEEHRIEZIHAEF RIS
BAVESMEEERAERE. EREEFLE FEHNEKEEIBERAN S0w/m? BB
ERF 10w/m2WENZ B ELER) BRBEANNT 100w/m?, FrlAERSEFAIH
Y, R THREENBENED FAERBERFTEN, MERINEFERES
wZE/N, FTIATERRFFHINFREEFSN TEEERRENTR. & 3 2 FGOALS
PORRA HIST 1050 F1 AMIP {50 3 2R FR ST IV SRS D 70, g3 FI f3-LAEX T s2 Fl g2 T 5,
BRI K IS A EMFINUNELE, BREFRE g3 MBHEE 3-L SUHHE, 7
18 XL AR A X BE KR % A9 E 2R A 3.5mm/day, X F1 2 il CMIPS BRIV 24K
EZA%, RN LREMEBESTIRRATEERRE LW EMEN, BRNFERE
NERFIEREHAMDERZOAT RN ERE, EFEERGHFHXUBREARE, X
MR ENRENT B DA ZENRFNN XRBRE # DK RS BENREN SR
RETIA . HIST HEAHERESN ERZEMNSEEFEEZRIL AMIP KK P IRIEKRE
HIERENSCEMEEEREMK, AMIP {5 P RVIEER R0 R X FEN SRR IR
Z, % HSTHEFNES\BENFNREEE TR, 2WAH HIST KRSEEEX, EE
ESNREEEN RE. FTRUSEESE HST KRt 2L EXFREERANE
o FEX-XEHIIESRRE, XNEKEZEhETE. RFAE, 3-LH g3 FAERKF
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X SRSHDEESN ERENB D ESHERIURSERRNNE, 3-L PRESEE
BIRSTIERELL g3 dU/)N, BERRMRT 3. B FEMILAH KA G HIESHBE M
ENNEX R WHEKRS . YEFEREHRKNEREN, BAKBRERS B}
ERIL I TRANFAAE IR AN, FXINSE, MAEEHFEZ N INE, ERELNZEKN
FsR B RE X M A FREFDX TR EE (B 2(d)) , ERFFPRIFE
DAt X FERKNERNREZRO—ERHEZERRLINE (BREY) . BRBZEFT
BKMZERIAK ERERE, MR EENBEERNESREES —ENIEER. B
b, BT RICIRRMAREAT X AR RS BEERER/, MR RIREN B
EETRIR B FEEREATL IR AEEERERLD . I, B3-L RAEETE
BRABER/NAIESR 0.5°C, g3 HREFEHMNBREDR/NT, BEREEE 3°C NiE
mERE. LRLE, BERMFIEEHFBENE X RERNL FAIBFF MK A HtEx,
FERERREMAE AT AN 30 MEESEEN A ERER (B4) . BIERMIEET OGN
20W/m?/K AT 90PW, Bk &S EH/EHRETHERH 20W/m? S EiiEshB g5,
BN & /RANEFLL AR ME TN 20 MR ESEER B X 4y E4E5€, g2 M g3 Fhih
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zero units:cm/s), averaged between 140% and 9OW for (a) observations, (b) FGOALS-g2, (c)
FGOALS-s2, (d) FGOALS-g3 and (e)FGOALS-f3-L.Model data used here are from HIST experiments.
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Fig.6 Time-latitude cross section of tropical Pacific precipitation (units: mm/day) averaged between

|140°E to |90°W and time -longitude cross section of tropical sea surface temperature (units:°C)
averaged between 6 ﬁ to 6°S from
observations(a)(f), FGOALS-s2(b)(g),FGOALS-g2(c)(h),FGAOLS-g3(d)(i) and FGOALS-f3-L(f)(j). Model data

used here are from HIST experiments.
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(black),FGOALS-s2(blue),FGOALS-g2(red),FGAOLS-g3(yellow) and FGOALS-f3-L(green). Model data used

here are from HIST experiments.
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Fig. 8 Time-longitude cross section of net surface shortwave radiation flux averaged between 6@ to 6%

from observations(a)(f),FGOALS-s2(b)(g),FGOALS-g2(c)(h),FGAOLS-g3(d)(i) and FGOALS-f3-L(e)(j).The left

panel shows results of HIST experiments and the right panel shows results of AMIP experiments.
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Fig.9 Time-longitude cross section of latent heat flux averaged between 6 ﬁ to 6 ﬁ from

observations(a),FGOALS-s2(b),FGOALS-g2(c),FGAOLS-g3(d) and FGOALS-f3-L(e). Time-latitude cross
section of  meridional wind averaged between 140°W to |§O°W from
observations(f),FGOALS-s2(g),FGOALS-g2(h),FGAOLS-g3(i) and FGOALS-f3-L(f)(j). Model data used here

are from HIST experiments.
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AL TG T KSR RFrRIL AR FGOLAS AR T K #
SEEHENENE D, BIESI cMIPe RN RZA £3-L # g3 HETF 50 CMIPS
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R DNIRA g2, s2 Bz, RETRENER., A—P TR B8R RENKRIE,
ASGESTEE T BEM BB K SER AMIP FUERIRNER, WER. KNS
ENELHT TRZERA,

BAEGR, AERTREFXEFRABERN 3-L #7 g3 NRIERSREHEZ RN
T, 82 s2, g3. f3-L HYFIRMIREDHIZ 2.62. 2.08, 0.8, 1.1°C, HERMAXNTRIEE
A= 0.14, 0.11, 0.07, 0.1, 0.12, f3-L HEFRRERAT 3. T TRIREFHHAK
F g3. EENHRMEIELRMRKE, B3-L WA T XERFIISHNEISZENN, iE
BHREZREA AMIP R RS DR RINIRZR/NT . AR RERETRERN AMIP
RS EFIRZN S B HEL, ERehE. EEPEENXERSERERE,
HARFFFRBABOHBX AREE, AMIP IREENXERELTFHEIERRR, £
BRBFHHE—TYT K, A HSTXRAERFBENTERR. WM. s2. g2, g3, f3-L A
BEIK RXTFRIEE S A= 1.58, 0.99. 0.8, 1.27. 133, ARFEEHE. BILEEARXIFRME.
FEACREK AR E T ELF3-L RAMRAF BROBE. R, 3-L BLRFHEN T R
PR3 X R E AR MUS DR RS Z BN X R UK 8 ¥ EREFRD OISR EEES
%, NMEE T BFRENNEEEE, BR7 3-L 1 AMP RBRAFEFHEKERE
ERSHEEERATHE T TR, 3 HEFTHENEEEME RN FREEF EREL
f3-L K, SESREREXR, MEREDXERMNDEENNERXXRELNER PFR
REFNAEAN N ERE RS RS ERRIE, KT ERARE. 3 HEFEREE
IROREREM XSRS, 2PS-6PSH R TR E L R IEA KB K TR RAF F4rik, Il
THREAEFINEESRFEE. BAH—NBEERAAN i —REX SRR RZEN K
HHDRE, EENEKSRSHENENLLRAR, s2. g3, f3-L. g2 WIYHRIRZEDF|
2 1.86. 1.65, 1.48, 1.43mm/day, MMARARIFRIE XL ITCZ BE/KHOELEIM A, 83,
f3-L FBEKEEMRE 4mm/day, T B IKH SR AER AR ARERUINGE T e LI I FvER
B, SIRERNAINEE, AK EBFZERINBEES SEHUE—B0 B AR R R AT R
EREE. SRkE, ERTHSNNE AR PR EN TS ¥ NaEEEN N
Z8%, BRHTE 9 2HTELERELLFRIUNRE A9 FER R .
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AT ABEERARBEEANEKNENTTAXNEFTIZEAANERELRE
(110°W — 80°W)iBBER/MKIES £, LHE f3-L, ERRAERPREREEEEMUWN
A—BMFFEREIES, B FHRAFERERETELREENFENELE SEEE
T, EAREE, TSEEMEDEUNERERE., EREALFEMX, FHRGHFFEK
BEETEED FUEIINELTEHNELZ RN ERINEDL UM AR, $K
BHNEDTRUEEELTUN—RE, BEX—KERANFLFEESHBERT BESTD
BHNERFS. #RKELEREA T HRNFEESIE, RAFKRASRNETREIKA
IRAZETH RGBS, E2FBRANSIDEENNEDRAANLEEN. FORBEHFM
RMED RUAEE R, AARMEE R TE F FERIRERNED RAFMINET—B.
f3-L 71 g3 & [ N EEBIMRIBAAR TN A1IBHN T 60%F] 40%, EH B 2R FIEAIRIE
AR B 2 1E 0 260%F0 180%, &SR T SST RIS . FhRAZ @M AR ZELER
FREME, EEMNERFHSMEDRUAENRD, HERNFDRESSIENIR
ZhE—ERELAEHE RAESREANEREEERLNN. g2 2 PEIBEEN
HROFERER, XREMNERTFEESRTEESNEERE,

REPRELEEMASRANRESBEERANATRINVBEZEETSER, AN
DIMZETF L THENERE—SN, BERRPHNERFBERAEE LXRE AMIP i
SRR ERSIRE ., BEFIENE, BUERNKE, THEFEE MAEENREK AIZ
AR RARESHEIHEENN, AN TERONERTENESITEFAYIETRE.
ZENRAHERILK EBMEXSHE—H0URSEEERE, FELENHERR
iR fRE SEHERBEFREIMEEEF LS I EENERES, ERMARKRELRL
RIS BE RS . i, AXFEHI R FXEEMBEKNEHEAI T
ERBERSENBENRE, HIMNIEMBENERERMNERAR, BEEBES
BHERRE—FHR, BIEFES oMIP RBERHFTHL, #H—FNEEEERR
ZMER, EERTERE, BEMUEBEHRANITE.

B B ASHIBERRAEBWR RS AIEENITR,
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