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Abstract The Los Alamos sea ice model CICES5. 0 has been coupled to Beijing Climate Center Climate System Model (BCC_
CSM2. 0). To evaluate the effects of parameter optimization and improve the model performance on Arctic sea ice simulation,
three parameters, including the emissivity, the maximum melting snow grain radius and the reference temperature of snow
grain radius, are selected for sensitivity analysis. All numerical experiments are carried out with the ice-ocean model based on
the BCC_CSM2. 0 while the atmospheric circulation model is replaced by data model and forcing data are from Coordinated O-
cean-ice Reference Experiments (CORE) data set. Results show that the model performance on Arctic sea ice simulation has
been satisfactorily improved after the three parameters are tuned. (1) The sea ice thickness increases remarkably not only in the
winter but also in the summer and is more comparable with observations. (2) The spatial distribution of summer ice concentra-
tion resembles observations better and the simulated sea ice extent significantly improves. Analysis of sea ice mass budget re-
veals that parameter optimization has enhanced the physics of albedo, which in turn affects the absorption of solar radiation and
finally improves the model capability for simulations of sea ice concentration and thickness. However, some problems still re-
main especially in the simulation of sea ice area in the winter.
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KA TR Gm) R SHWECO)
Runl 1500 0.95 1.5
Run2 700 0.95 1.5
Run3 700 0.985 1.5
Rund 700 0. 985 0.5
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model simulations and observations
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Fig. 2 Arctic sea ice thickness (unit; m) in
March during 1980 — 1999 from model

simulations and observations

(a. Runl, b. Run2, ¢. Run3, d. Run4, e. ECMWF)

(2 S VAS B NS W ARG R D B N TR S B A (el
R 9 S [R]SEm  AH X T 3l g RS  #)
T AR S TR AR LI B AR AU A SR
X EE 23 H 2 SRR A0 AL 2 35 3t s T BRI SR
AT AR DA PR 5 Bl 1 00 2 A A8 Xl e 1 D AT

— J T 55 9 A3 K AT LAy S 3 ER L 43 5



fitt 855 CICE U v rp Sz I8 R 5 2 OGS 0 A% Ve DA 81 A4 522 i) 467

0.5

0.05

1 DRORE R K R 25 LUK J0 KR 28 T R 2 K 1Y
25 KN KR TR L o R 4 Vi DK A
B VA DK R T A G S A AN 0 Rk A 3 T
T » T8 DK v A U DAy 9 oK I 5 R A 1 22 L R
cm/month,  fy T2 KA AL X i vk S FE A 00 ) g 2k
FERBAEE 2 . DUR 32 200 = 091 DL AR
AR5 AU T DR R Rl I 52 (P 6) BRIV 3 4 110

0.5

0.05

3 WL ALl 1980—1999 4F
et 9 H 34385 vk 5 BE CRRLAL : m)

(a. Runl, b. Run2, c¢. Run3, d. Run4, e. ECMWF)
Fig. 3 Arctic sea ice thickness (unit; m) in
September during 1980 — 1999 from model

simulations and observations

(a. Runl, b. Run2, c¢. Run3, d. Run4, e. ECMWF)

ARG IR AT DI 2 .4 Al i T 2222 i BEAE 68
H IR B vk Rl AL B 22 19 S 2L b 7 i ok il AR
f14 3 TZ 5 K5 o MR d PRA #1) 98 em/month,
L AT UL S X B2 2 i DK R R AU Y 22 S R T
HZ5 5 UK R A BE AN ) TS RO A A 82 T R
2 DK ) Bl A T E 45 A 40 1) B L A TR DK
B X BRI TR S B W) 45



468

—_
[=))

—_
~

—_
[ S}

oo

—<—Obs

Sea ice extent (10° km?)
=
L L L ‘ L L L ‘ L L L ‘ L L L ‘ L L L ‘ L L L

—o— Run4
6 —*— Run3
—+— Run2
Runl
4 e B B B
Jan Mar May Jul Sep Nov

4 WL ALY 1980—1999 4
ST 27 A AR T VK TR 1 4 R B
Fig. 4 Annual cycle of mean Arctic sea ice
extent during 1980 — 1999 from model

simulations and observations

K444 2018,76(3)

Acta Meteorologica Sinica

Sea ice extent (10° km?)
W

—<+—Obs

L b b b b Ly ey

——o— Run4
3+ ——Run3
—+——Run2
Runl
29— T —— I — ]
1980 1986 1992 1998 Year

K5 WL ALY 1980-—1999 4
9 A Ry Je ik i vk e H
Fig.5 Arctic sea ice extent in September
during 1980 — 1999 from model

simulations and observations

Net growth (cm/month)

—90 — B Runl B Run2
i B Run3 I Run4
I I I I I I I I
Jan Mar May Jul Sep Nov

Bl 6 BB 1980—1999 4F -2 U Al i85 ok R Rl e S AR 96 5 (B - cm/month)

Fig. 6 Annual cycle of mean Arctic sea ice mass budget (unit: cm/month)

during 1980 — 1999 from model simulations
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during 1980 — 1999 from model simulations

o)

180° 180°

0.5 20 40 60 80 100

Bl 8 M4 1980—1999 4F bl 5 78 (6—8 J) V-3 vk ThI 14 4 ¢ 4 S 8 & CBRLAS . W/ m™)
(a. Runl, b. Run2, c¢. Run3, d. Run4)
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