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Abstract This paper presents an overview on progress in the development of the Beijing Climate Center Climate System Model
(BCC_CSM) and its four components: atmosphere, land surface, ocean and sea ice. It focuses on the two recent versions, i.
e. , BCC_CSML. 1 with a coarse atmospheric resolution (approximately 2. 8125° X 2, 8125°) and BCC_CSMI1. 1(m) with a medi-
um atmospheric resolution (approximately 1.125°X 1, 125%). Both versions of BCC_CSM are fully-coupled climate-carbon cycle

models involving terrestrial and oceanic carbon cycle and vegetation dynamics. They can well simulate the atmospheric CO, con-
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centration and its temporal evolution when forced by anthropogenic emissions of CO,. They contribute to the CMIP5 efforts
supporting the IPCC AR5. A large amount of simulations from BCC_CSM1. 1 and BCC_CSM1. 1(m) are available for studies
on global climate and future climate projection.

This paper also shows a few examples using BCC_CSM. There is an evaluation of BCC_CSM1. 1 and BCC_CSM1. 1(m) in
reproducing present-day climate (especially the spatial pattern and seasonal feature of precipitation and surface air temperature,
at global scale and in East Asia), in simulating paleoclimate during the last millennium, and in projecting climate change up to
2100. The results show that both BCC_CSMI1. 1 and BCC_CSM1. 1(m) have good performances compared with the other
CMIP5 models. It seems that BCC_CSMI. 1(m) with a higher horizontal resolution has a better performance for climate mean
state at regional scales than BCC_CSM1. 1 does.

Key words Beijing Climate Center Climate System Model (BCC_CSM), Atmospheric general circulation model, Land surface

model, Oceanic general circulation model
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MWESHERSMSHH L, ZSHRIEEHT
PO A = | R O PN L WA R R e = DR
FEA] DA D ol T X B3 )2 I A 3 5 P R R
W 15 2 S5 Y R T o T 88 R, TS A B S T2 TR
AR TR G AR SR EE 5 2 KRR HL T R
522 b 1R Z 8] 0 22 5 BRK VR 5K & 0k 5
Ty AR 2K A% B H 7 oK A A I R LU
T R i 225 R0 b, THT <0 AR 22 PR 7 R 2 R i o
Ban Rz 7 SR A A DA 23 T HEZR (9 TE 4 4 48
Z W, Wu 5£(2008) , B MBS HfL T R Z A0
CAMS3 Sy filh. A LA R JUAS 7 1 etk T
Zhang 2§ (1995) Jii 2 i & B B = % i S 80tk 7
(Wu, et al, 2010) ;5] A T 3 JZ v & 57185 T 48 $40H
BT R Wu %5 (2004) 32 19 FR S5 i AR 25
SR T %5 7 RN I IR 52 L 48 TG TR AR
Tk R 1 e 2 8k T (W, et al, 2010)
ofi 7 2 B2 A CLM3 2 % fk 77 % (Oleson, et al,
2004) , BN Y A A P HE A S AR AR Ak
(Wu, et al, 2010) 4% 7 F& 7K FiIE 8 25 XUAE AR FR AR
f£(Chen, et al, 2012; FHEEE, 2009) | b 3ttt i 1
K&K A5 4k (Dong, et al, 2012; BifF1l1%E, 2011) . &
FC) 0 S B A CBRMESE L 2011 (P ZE 4 N R v CGE L
&, 2009) V1 IE A TR K (L B S, 2011) L 5% B K
o G LA 45, 2010) 2548 1A ¢ i i A 4L BE
Ak, BCC_AGCM2. 0 Al |, Zhang 2£
(20120 S8 1 5 E AL R0 58 B 2 T & K
SRR (CAM) (Gong., et al, 2002, 2003) fif &
J& 1) CUACE < ¥ e #8552 iy # & (] Bk BCC _
AGCM2.0.1_CAM), CUACE #43{ J& Bi 48 43 B4
K AET 20BN YHEAAF SR, 4G 5 Fh LR Fh
FAR VIS (R b | BBtk A ML L U A T 8D 1 HE
et AL R A 5 A AR DA DT e R

K2 2014,72(1)

Acta Meteorologica Sinica

A IR B HETBCRCHE R B AT O I 5 A5 5 L A H
AeroCom (http: // aerocom. met. no/aerocom-
home. htmD) , it G 45 T AL F 1 F2 o BE40LRU
JEE AR A e Hox A iy sz ma 2 it T TR, BCC_AGC
M2. 0. 1_CAM X 5 Fjt LAY S %5 e (B R £6 L B Bk A
BLBK V2B g R A0 A i 2 R MR 45 SR 3R B
X 5 A LR A0 B ER E RS, R
BCC_AGCM2. 0. 1_CAM, Zhang % (2012a) ¥ i1
T3 R CR Bk A UK B IR 58D F1 2 Fh
B AR (Vb 2R R ) 1Y A R G O 00 L 5 4
RES5TH 2 WA BRI 58 05 H (Aer-
COM) , 55 [ B At 455 2 1 580 1) A0 08 I 4 S 5 3 45
S W, Myhre 28(2012)

FIFH BCC_AGCM2. 0 iR FF J& T K i 1Y = -4 5
Pt B S B E 5T . I I SCAE (2012) % — F
(9 AT DL 23 25t s T UK I AR 25 4 119 52 8 R I kST
AR BN (McICA) =-f8 3t J5 %8 i A1 T BCC _
AGCM2. 0, 45 R K W], McICA BEAL 1R 22 51 & 1Y #5240
PCBHAR /NN B AL R 22 X B B 400 1Y 2% Ao <A 228 2 52 i
WAR/N s 23K BIME 5 1E S 2 25 00RS 8 0k 57 kR I
RLCICA) TF 51 22 B AE 0. 0120 5 4%, B4 45 R 1
5 n) 43 A 2 EL 43 A R0 Y X8 1) o A A R R
IEHIEA |5 ICA —%, 7 BCC_AGCM2. 0 1 )i
F McICA =-fa 90 & BA Bom Wl 5 . 1
McICA HZF L # T BCC_AGCM 2. 0 1y %5 4 3
BLORAT B WA BCC-RAD S50k r %, 1
H R AR I R T K20 41 8 X (Zhang, et
al, 2003, 2006a, 2006b; Shi. et al, 2007) , <& K
HEPE R ESR T Zhang 25 (2012a) F1 TS 7R 45
(201D) I WF 5% L5 H At BCC-RAD £ 5 T Aero-
Com il H AH LU0 4 S A =0 8 i R) . i T McICA
MEZRT o 2= AR S 2 RO 4% B ST 119 o 25 B 435 4 A
Fid S A =X Y el R TE Oy L I L S BCC
AGCM TEAR K 1) K S #2481 55 2 T I 11 25 18] 1
FHHT 5% .

2.1.2 FERERKEHARER BCC_AGCM2. 1
1 BCC_AGCM2. 2

£ BCC_AGCM2. 0 Jtafi b, BF & T BCC_
AGCM2. 1 WA (4 3k T42 4 ¥ %) Fl BCC _
AGCM2. 2 R A (T106 w45 4y #F 3, 22 5k iE 110
km), (DFIAT il Wu(2012) 76 [F br F A & &
i AR 2 TR U 2 B T G ARl Bk R B AR X



R AL UG L T AR G AR i AR A AR I S v B0 R 15

MBEAHT I % . %7 il i A R 5
FIH 1995 fi1 1997 4F L 2= ARM CRA4E 5 I ) 3K
UodiopURIE €/ L A B VW ST SN 8 s
KB BEHLRE J1. % B 45 A Hack B4R b %
(Hack, 1994), DL J¢ K RUBE & 45 B K S 80k o7 8
(Rasch, et al, 1998; Zhang, et al, 2003), HEfEAL
LT 2 0 % K I R R B K R B (W, 2012) 5
(2) it — A B = 1 S5 TSR O S G (D 1
TR BRI R A CO, W BE I 4 35 701 5 (4) fii T
R BCC_AVIML. 0 2801k J7 5, e 8 B 40 Bl
S B A ¥ o F. BCC_ AGCM2. 1 1 BCC _
AGCM2. 2 433 J& BCC_CSM1. 1 fil BCC_CSM1. 1
(m) P KA B

L AMIP 50 . 75 45 5 15 5 F0I oK 434 KoK
BHYE 3l A0 e R = AR S WL 3% 3K 3 K L BCC L
AGCM2. 1 fil BCC_AGCM2. 2 #2524 A A it 2
A —RE BB RE Ty (B 1) 5 KA 3R 3 A o 0 42 Bk
il T80T 349 A 1 A B R AR AR B A A B A e i ) AU
fE T T BLALLY 1978—2006 4F i 1 < it 5 CRU W
WA (Brohan, et al, 2006) [ i 3¢ 2 504 B & ik
0.90 1 0.87. REHIF My FFPL 1979—2008 & K
5[ KW I 2= | 4x A (L 2) . TG g & BCC-
AGCM2. 1 382 2. 2 JRAS , X 5 25 73 7 b X 2
H ] AR 0 B K A L5 S 0 A 22 A5 B W I A [
IR 22 WA R PG 5 X 3K — Hhy DX 8L 1) B 2 e K A
U 70 B 5 7 22 550 B Ao A = 3t 3 A 7 J A
e 2207 Y L 3% 5 7 G D Bl T S R R R P OO
R R v s AR L 1R 22 B KA — I DI T
SR TR AR T . R i, 6 DX K A
PLRE 71 43 BE R4 i ) BCC_AGCM2. 2 W] B i T
BCC_AGCM2. 1, R J& 7% o [5 74 55 A2 jg — 47 .
TR W AR T I 2 XX SO 5 A 7K o 7R BCC
AGCM2. 2 & 53 B2 58 X v ¥ 75 B B U 4L

b 75 1 2 (2014) %F BCC_AGCM2. 1 [fJ 1979—
2008 4F (1) AMIP 50 45 K HEAT T 20 B PEAl7 76 00
TR L AR B RO I A AR a1 BK 3 R B R
% 5 P 70 L 5 50 BT BB — SO T )2 2 1 o
P X3 I B 0 43 A R AR RN 245 AR A i R L XA
JE AR 1 751 AR AR AR P B RLER AF o AR 3 )2 T X
SRR 30 )25 v J2 A 0L 0 Yl 3 3 i A1 o S L 19 UL
JF A 1Ry 25 AT T A BT BT R A T 28 ) B
P LR A TR B b A R X, il AR I AR (2014)

e X AT RE S P A A . M E-P jE
S AT R A A B 0 U B o R R L rh) AR A
Ir] A 2t A2 436 1 7 S 0 5 A0 6 T O 4 AR T, A
LG8 P B9 4T AL I 1) A SR, K 2B B B
R 5 IS VY 5 K SIS 1 R 26 R e XA 3% s T AR e O
S (kAN o FLRE U S35 0 2 2
SR LA E A 3 a] LS R AR I B 1 A M %
FERES . X ] RE SR AL G5 R P AL P BR A B 190
J2 W U8 A 5 R A I ) — AR RN, E-P i
HIORE W 43 A R s FE AT AL U B & U5 H 9k )2 vh 4
X (30°—60"NDAEAEH — MR TR A E-P il 5 A
X, 9 3 i A X HL R 4 HR AR ) AR R A B A
X R T2 2R )2 1 BB X o — 4 B
P il B A X, 0 1 — X ) Bl B s i g AT e Y,
L2 L EU T 43 AT ek o ) A7 N R (LB B S
FIAHZEARK WL B R Wi 2 m REES S
WL 285 SR o P2 . SR L 78 AP 6 E (60°N [
(52 5 2 (20100 hPa) , 4 5 48 R 77 1 %
KR 2 EC-Interim B8R 73X — KA — 4>
R E-P s s A X, mAER AL R, X — E
P i B A 0 AR H 55 T OB 210 S8R PG X
STt o 5 I B AR MESE AR X5 e S 3 2 AR .
BCC_AGCM2. 1 I BCC_AGCM2. 2t & 7£

0.6
4 ——BCC_AGCM2.1 (0.9)
4 ——BCC_AGCM2.2 (0.87)

0.3] —— CRUTEM4v

Anomaly of air temperature (C)
< o
PLT

|
=
=N

T
1980 1985 1990 1995 2000 2005 Year

K1 BCC_AGCM2.1 fil BCC_AGCM2. 2 B #10] f) 4 Bk
il Th A 7 2 Y R IR AR A2 AL S CRU BB XS L
CEESURIULI A8 2 4Bk 19782006 4F i B
P24 SR 5 RS A A A DL AU 0 £ ) A O
AR BB 155 4 D
Fig.1 Surface air temperature ( C) over global
land areas from BCC_AGCM2. 1, BCC_AGCM2. 2,
and the CRU data (The averaged values over
1978 to 2006 are subtracted)



16

0 60 120°E 180 120°W 60 0

0.20.5 1 2 3 4 5

Acta Meteorologica Sinica S 2014,72(1)

0 60 120°E 180 120°W 60 0

7 8 9 10 12 14 17 mm/d

Kl 2 BCC_AGCM2.1Ca; \by) Hl BCCLAGCM2. 2ay by ) 75 25 1 W ik I3 VK 43 A K BH
15 8l 3 SR KL B O IR A S s GE T B 1979—2008 4F 47 (ay vay) Fil
K75 (by \by) -2y R 7K 23 8] 43 A Je Xie- Arkin SN S 537 (a5 bsy)
Fig.2 Precipitation in DJF (a; ,a,,a3) and JJA (b, ,b, ,bs) for the two versions of the atmospheric general
circulation model, BCC_AGCMZ2.1 (a; sb;) and BCC_AGCM2. 2 (a,,b,), and for the observational

climatology from the Xie and Arkin’ data(az.b;)
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Fig.9 Anomalies of annual-mean surface air temperature (' C) with respect to averages from 1971 to 2000
for (a) RCP2.6, (b) RCP4.5, and (¢) RCP8.5 emission scenarios in a few CMIP5 models

(The thick black line shows the ensemble average. the other thin curves are from the individual models)
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