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Fig.2. Distribution of observation stations in Arctic

PRI, AR SO0 B AR 3 DX DK 25 3 1 e &2~ 4 11
WFFTRE AN IVIRBEAT B, Jf AR sl B
R [HI i f A AH OC (RAIE R Je 7 1) FH AL

2 UK R e R PR T IR N R

2.1 HUERE

20 40 20 4E4%, Ahlmann% — 3R T 6
N SRR S L AR RN XU £ 22 BT s Sverdrup™®!)
P T RE AL B AL, A5 T BE ECOP AT K =
S MU ELR N BIVK S T L 1960 4E, S
ANTF LR UL IR AR SR R R e T 2t ok, i
OB [ AR B R BIRE, B AR
IR P AL oK N, 2 S5 BEE TS AL AE A0
R KP 4 R, T TR A AL G 1 T Uk 1 g
5 2 T R P56 R GV T B S B A ——
AR 70 328 A0 J 28] i b ok )1 2 T 40 L 3o R 1 B
R TR, Tk 20 e 3 o o0 A o g P
(22l

J¥ HAS R Finsterwalder™ 75 B /K 5y vk )1
W0 T RAE S, RS )2 A T AR X KT
SHAARASAG WA R . UK 1Y f U o p P R
H AR A by 2 2 5 AR, St B H DR K ok
R IE AR G FR ATk, R HB TR AL T 0K )1 B i
(2 2% (0 ) B, (EL T2 ABE 20 0 v il 3 UK 5 94

(R B A, ELBEHOL RIS 2 B I TR) 23 7 R 1R 42 v
T FEAIR, 4 e AR ZRORS E, BRk B 22 (1) A8 5= A
TARE F AR BEAT I H N7 T ER,
RURE B A AR A AT DU 4 T 2% RS UK 1R 2 H]
R AGE M E MM EAEN, 28T
R~ DR FH et fe - 4 AR AR UK ) 51 i
(i 7 PO bR X 4 T g B P o U927
ARE TR N S3Ah, FEE A AR AR OR
it & 1¥) COSIMA(Coupled Snowpack and Ice sur-
face energy and Mass balance model)#5 ! AN
JERARTOK N e Tin 2 T R AH BARH, 3878 73 7% &
TUKTE R 10 m 25 )2 v i 9 5RT i B s 4ot F2 B2,
HE— PP T LR P BRORS B . HZ B RE T
AT 2% [ 43 2 (0 BR A, AH OGHIE 7EAEAT 2E5RX
ZHARHA 2 W X IACEYE . A T Rk R R e
PR AR ] R BN R, KR REE
S PR BIE 5 T A R 3 4 A o A D)
DA B IS 1) 43 22 IR B v, SR A W 442 v 7 RASE 284 1)
BEAUPE i - Oerlemans* BIF 5% T 44 o6 1 % i 425 A
WP IR e, T A YA T R R I & A )
P& eSOl RS A AT A K
FEAMh BB B AR R A 1 R Ak B T A O R
Arnold 25OV M T i HE o v e A S R e R
(R RE MR, FE4s A 2 RE 1 1 A5 28 8 H 34 3 1 R
Svalbard ({1l 0K )1l . Hock 23l i e k48 5« &
e % 2 B4k Ty 2 3 S 1) 43 A 2R B -4 Jo T A A
RIZE s L Storglacidren UK YH AEEAT T /NI RS
(MR Aas 25P7FI] WRF #5220 (Weather
Research and Forecasting Model)#5 ) T 1 B /R 4
BT & i DX IR e A, R IR U] DU
RO I 2 R, (RS Al H ARk, R fnEE
T[] (i A2 A H AR A0 ROBE B 6] 3 0 8 A 5
A I 8 B S5 A A R B R R TR A S K R R 2
o3 A 2 RE P A A ] DU BB S v
Hode s UK i mlock 72, JCH AR s By
AR ) AR S X, A SR Z, H
PRG FERRARRT S22, B AR WA AE — 2 1R PR A
22 RERI=m

FROUL I PR 5 B s A, AR e e e R v
BN 7 AT M A A BT R ), Ay k2D 0 )
M DR TR SRR H T NS 2 AL IE
T T IUA 1 B Br 2 5 28 I 22 k), 58T e &



142 W I 5T

&35 4%

R 2R RL S Bl AR ROR,
HE G B M DX R B KRR S A B, 4 T
o AR A ) I T2 AR Y, DU T T R AR
i1 e S S AR AR, i 38 R R
JR M ER LI R G5 (1) CERES 2 5 15 bR Am S i
(Clouds and the Earth’s Radiant Energy System)j™
i~ AIRS = = 5 A % (Atmospheric Infrared
Sounder) /7 i « MODIS(Moderate resolution Im-
aging Spectroradiometer) zv & '~ /it « GEWEX-
SRB(Global Energy and Water Exchanges Pro-
ject-Surface Radiation Budget)¥ 5™ i 2513 Rk
M % B 41 23 (European Meteorological Satel-
lite, EUMETSAT)"S, fi I/ ) T2 52 7 Fi S5 it 8¢ it 2
77[f) CM SAF(satellite application facility on cli-
mate monitoring) 2 IR FEE G R0 0, b
S K~ B (5 AR SR S B IE A R« 42 Bk
SRR R AR SRR e

SR A SR VKSR AR ST S T TH
RAEH AR T AP ek, X
ot N ] 2 g 2P A B P . van Tricht
28 [O1 ) J 105 WL I (CloudSat and CALIPSO,
Cloud-Aerosol Lidar and Infrared Pathfinder Satel-
lite Observation). X 38 iz #5 X 45 X (Regional
Atmospheric Climate Model, RACMO2.3) 155 fi
R (SNOWPACK)EAT AL 75, KL 25 %A% B = UK i
(¥ Rl 7 T VA% 45 47 46 I S R 4 6 4 FH o Noogl 2141
AU D st FOW I VA T RACMO2.3 B4
1% Wz 220K 5 1958—2016 4F K I At & P74 R, K
PAZAE A R DI B AT B4 1) — 20k« Huai
2 VRV FH A 1 40 A 5 45 38 11 45 SR X 22 bl 7 4y
BT BEORLRN X 3 TR RACMO2.3 8  &  idk
ATVPAN, I RACMO2.3 A58 2 ] LA i i A% 01 4%
Wz =2 DK i 1 3 T BT A, 6 R IR 22 DK G T
Tt 7E t R HE R A HE) R T KR .

3 DK R e AP T AT 12 Bt e

HE F 1A A5 TR (1) 5 Je the 2 e -l v % E R
WS KA Ty SIERCTE R TR, S HL s %
fio 3 3o 2o AR 0 7 AOREOE i 4 Bl X 4k 2%
il B2k P A7 B B R 1R R B AR, A AL AR
HIX, 52 B DR TR S RSEA R 50,40

MM (A BTG5 - SRR AT (A 2),
LTS U 0 I A i K[ A A A AN T e R,
AT 1P 50 40 A2 7 A b X 30847 2 T i 1 s
JUI BT B, XA A AR AL 1) R A LA
FAMETUG ARG o B AE R . R, S5k
W AP SO EER U EP IRy SE i il
EH .
3.1 ESHARERE

AL 1 1F0 48 SR WSS e o RSO A T ik, i
b A T ARSNGB AR S R R
EESRISY, 2o
3.1.1 fEgfBHgEE

L% B A A M R A RN R ORI, S A
WHRSMNEFTET 8, KR, . KM
mE AN Wb R EENNELESE, BitS
by AR 2 HE S S R HECRT DT 3 S e T A o 4 S
SN, A BE A AR AR U A A B  K R A
IR BH AR (D 8 N K 19 7
2o 5 R T b R I R A S, AR KA R
W KRS KOE L IR S 3R R RS R R R
P B S 2 S, T S 2 T R A s

TEAARAZBZ IR 52 1, ) AR K i 226 A T 38
I, B LXK 2 2 B N
D] 1 oA ok 35 THI g 24685 (R W 90 o b 3 i R
WA Beesley W98 T = S UK R 1)
KER, RIS KR LA M, =
0 BB P 5 0 1R P 7R 80N 2 AR 1) Sedlar
26 U810E Svalbard BE & HOBFIT & W, 764K KB &
AL, 2 AR AE S B0 R KR 5, A
L SR D, IR R 3R T g W ST A
Yamanouchi!* 3 & z #1 fii 7 i% (Cloud Profiling
Radar) 76 i B RIA WX BRIl = = 038 & S8R
TR 1) K I S S 00 Hofer 25:0¢)
R IAT A B 22 UK 55 0000 2] 1) 2 A A 5 1 X 3K
SR E DI, = ERFALT LLREUR
B SO DK 36 2R T RN R, AT A R B =
DK i 2 THT ) 0483 9 1 5 2 ph A JB Bl OO It 1)
RARBE AT IR 4518 Hu I 1) = &=
% 1) 7 e B AT R ELRS B2 BAI%, H AT A B = 7
ZAF ] TR IE I (I MODIS Z5) Wi k45, sl i
SR KPR AR R P R KRB
iof RV 2 AT SR B (R ). b, H



901

AR N A AR DK T 2 1 RE P T STt 143

T SN 3B b I R B, EAE AR AR X
AEAE TR )L, 2 S SIUH PR S A A
i 721, 2 B0 7 S o 1 B EL A A R IR 4
RS, BRI o 2 2e, KB Hk
G RIEAFAEAHETE -

x1 nESHUFE

Table 1. The cloud parameterization schemes
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Table 2. The parameterization schemes of radiation coefficient under clear sky conditions
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Table 3. The parameterization schemes of radiation coefficient under all-sky conditions
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Process in the study of ice cover and snow surface energy balance in the Arctic

Zou Xiaowei'”, Yang Diyi**, Tian Biao®, Zhang Lei’, Sun Weijun®, Li Zhao', Ding Minghu®
("GNSS Research Center, Wuhan University, Wuhan 430079, China;
*Institute of Global Change and Polar Meteorology, Chinese Academy of Meteorological Sciences, Beijing 100081, China;
3College of Geography and Environment, Shandong Normal University, Jinan 250014, China;
*Haining Meteorological Bureau, Haining 314400, China)

Abstract

Land-atmosphere interaction processes, especially glacier/snow surface albedo variations, are key sci-
entific issues that restrict the understanding of rapidly changes (e.g., surface temperature rising, sea ice and
snow extent decreasing) in the Arctic. This study, on the basis of recent improvements of observation tech-
niques and analysis methods, shows the marked progress achieved in characterizing the Arctic glacier/snow
surface energy balance. However, due to lack of the observation data with high quality, the robustness of the
parameterization schemes and dataset with remote sensing/numerical models should be further evaluated.
Therefore, longer time series of comprehensive observations, at more numerous and densely distributed ob-
servation sites, are needed for future surface energy balance studies. In addition, multi-source satellite re-
mote sensing monitoring systems should be developed to acquire large scale, three-dimensional, dynamic,
and continuous datasets, for evaluation and validation of remote sensing products and complex parameteri-
zation schemes. Such data will also allow for better characterization of the mechanisms influencing the Arc-
tic glacier/snow surface energy balance and of sea ice/snow/atmosphere interactions, thus representing an
important contribution to polar cryosphere and climate change research.
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