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1. RS TS RpLER S B oAb BT %
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R 5 SRR AR DK A 5 T~ A48 MR DK o A1 3% 73 B S K
NEERT O BAT B EAE A o AEABRIGHR TS 5T, UK 10K g5 4 1 VH Rl 21
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2. Formation of Lake Vostok in the epoch before glaciation of

Antarctica

Markov Alexey (7K

Based on a comprehensive analysis of multidisciplinary data and
numerical modeling, one considers a hypothesis of formation of the Antarctic
Lake Vostok in the pre-glacial epoch. The genesis of the lake valley is
related to the processes of rifting that began during the period of
disintegration of the supercontinent Gondwana and rejuvenated in the
Cenozoic. It was filled with water from hydrological and atmospheric
sources when Antarctica was in a temperate climatic zone and with
geothermal water from the rifted faults. This resulted in creation of a strongly

stratified vertical structure of the water body. Stable ice formation at the lake
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surface began about 34 and again about 15 million years ago. Two lower
layers of the ice cover above the lake were formed from frozen lake and melt
water. The thermodynamic modeling of the possibility of through freezing
of the lake water column to the bottom shows the inconsistency of such
assumption even at most favorable for it prescribed boundary conditions.
Bottom sediments of the lake were formed due to erosion of mountain
rocks, alluvium of water discharge of ancient rivers, organic remains of water
living organisms and chemical compounds, coming with geothermal flows.
A hypothesis 1s proposed about the existence under the glacial strata of more

ancient than it itself waters and bottom sediments.

3. 2021 - 2022 AR S F- SR UK 5 e IR T
L) |

ER CAGERST
The Antarctic Ice Sheet (AIS) is susceptible to global climate change,
and its mass loss has been 92 £ 18 Gt/yr between 1992 and 2020. Given
the current intensive global warming, we investigate the AIS mass changes
from January 2003 to December 2022, using the newly released satellite
gravimetry and atmospheric datasets. The results show that the continuous

mass loss in the AIS between 2003 and 2020 was 141.8 = 55.6 Gt/yr.

However, the AIS showed a record-breaking mass gain of 129.7 = 69.6
Gt/yr between 2021 and 2022. During this period, the mass gain over the
East AIS and Antarctic Peninsula was unprecedented within the past two
decades, and it outpaced the mass loss in the Amundsen sector of the West
AIS from 2003 to 2022. Basin-scale analysis shows that the mass gain
mainly occurred over Wilhelm IT Land, Queen Mary Land, Wilkes Land, and
the Antarctic Peninsula due to anomalously enhanced precipitation. Further

investigation reveals that during 2021 - 2022, a pair of symmetrically
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distributed high-low pressure systems, located at approximately 120° W
and 60° E in the Southern Ocean, drove the observed abnormal precipitation

and mass accumulation.

4. K THRUKE IR B = EkiF B Rt Dome Fuji Ik 354E

e L L by v et

FHE CGEARRE

R (B54 1.2 Ma £ 0.9 Ma ) AHERSR—A
BT A UK B TR 41 ka SRR 7 B AT 100 ka
I, W R A B SR RIHR T 25« BITE R AR I SR IR 5 B 2L
B, TR A B I B0 S R G AT REAE R AR 2 ORGSR AR
2,

Dome Fuji X$AE A — MG RABRERE X IR, #A N2 E
IAFAE 2 UK IX o PRUKGEMEEER B 2T B SR UK (4R 18 2 9% 32 HLIR UK
AFFAERAL . R, 75 BRI X 1 VK 25 (9 47 8 R B 3 E T IR . A
WL T —Fh =Rk, H7EK Dome Fuji DX 3 f8 I F5 55 WL 4K
AR A = LEVK IR B I 200, X XS N IR 88 IRE . VKR 55 R
BEAT TRE, MIMEEIN T Dome Fuji X I8 A VKE R 1 55

5. v S B ELRR A MR DA b e e s A R i

FAL (PEAERED
HH 151 Re VR B ) ELRR A R R T TE AR R, I8 R AL
PRt T R R A B P ek, Bt B AR R R T UL FT AR
It 25 PR UK AR IR S5 A o 0 B e AL 4 22 R S i e r 1 BLVBHE 5 5 |
FHMER AR T 25 SRR, 2 B0 R M AN A T 55 7E A
(1) 2 Wit )5 o MR F 2 E AT 500-1000 mm. BE[R . G E
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P RSV I T 5 i e RS S~ A, o S e A R AR A ) R 2R
. HAEl, @EANEREFEESRS OCS BEEIHITMES . @
T E ARSI E N TR RS AR S, RIT T B OCS 724
SHARI R AL SRR B R v R 2 KA OCS L
(-0.97 £ 0.57 pmol m?s1), 1] fEHuFAE M AN I3 R A= W BT FRAR
B FRATEC R EL . MR, WS ARG R R X & & OCS i, X2
H TSI 3 F) R e X B R N T K E A WL AN PR,
ik 7 3% OCS WARAW = AR . BIATI S, BRI s ol
i 5 ) B S RN AR VDRV AR, TS R A & R 3 OCS
= A SRR A
13. J£T FY-3E GNSS-R Eia it iEok) 2% 2 i
s (RlRE
RERBIETE 5t R AIGEIKIE 2RI . AWTARE,  Rom A B
ARG, BCBRM RIS R AR R INEIKSH L —, IBIKERE —
B Z o] SR S R F B . AR FY-3E LE
GNSS-R WIS Z G5, WIS e L BB UK A& 4 i A s R
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SEHL T R AR UK R B 3 BRI . B LSS RS SMOS UK LB rE ik
B 7 EHF A RPE (r=0.85, RMSD=16.69 cm). AHf 5% % E 7 FY-3E
T GNSS-R #dm 2 i vk J5 1 W iy m] S8 98U, AR A% GNSS-R
KT ZEL X R0 0 L % T BT 25 0 W R U UK TR U )
14. ERAIE T YDk ss "o R sebLi]
ERHE (LEASIE RS

AW VK AR 5 A% R G R AR AR, R BUE AU 77 5K,
UK M ST HEAT IR ANBIFT o 10 UK 55 18 7K I8 B =) b Al 4 35K
AT e AR 2 S A UK E B R AR OB ER, AT
K F AU AR G B K -SRI e RAE SR “ B imak 37 1)<
UK SRR 7 U RS R M DA B HERA AL s s i — 2P R
MIARR BERAURARYE 5, WS M AbRIK S R AGEEF R IR, 1
RBSFERIZEEAER . VK IRZKEE X K PE S M E i s . A
T R R B R R DK 5 48 L TR R A AR R o BB 0L 25 5 B T i
UK 6 19 7K B AH O IR A S ST PRI DA TR L S YRt P A O e B3t
WU M FT AR 23 5 tH G B 2

15. DRePIBas iR . Yoo B S P oA i RN P
Pk
Y (RIBERE)
A EEICIRCLUNNA: 1D) 28 38 IR 39 IR BRI E fEIK 25 7%
JE A B 4 J B AR I M I TR ORI 45 s 20 TS UK R BRI
R ZFRER L 3) BT HEMREE I MK N KRR A7 4 FIHK
B AU 4 5 R A N i R B AT Jo 1 A o AR (X AN
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16. JLAEEUKI SRS A e AP TS i

Tk CRIEH TR

bt UK R AL, UK RS R B UK S <K& B A E TR
IR ARG AR, o X LAY AT DL R ORI UK (0 2, T e A A
Hb X R4 ST 53 TBC I 5 e i DK PR R A AR

I S T R AR AR L, TR VKRS A RGP R 2 )
FEAL TR R o AABARRN 22 2% 2 A () SR AR M GRS 5 A, 20 1 A6k
WK RS RN . DK TIUZ ST 4 (Vo) IR B2, Tk
NZRIEIR B . 5 2008 FEAHLL, 2016 FHEZEHIFY Va R T
9.1%. [FIf, 2008-2016 4 p< /K HIAARR 70 B B 3G OB Es K AR 4K
FEOK A EB BT RN 2008 FF] 2016 £ RE T 38.4%, [MmokTiEZ
RIS R B AR . IRAh, AR ILIK P8I AR A5 DK )4 B
S URTE T EN

DL 455 L3R B UK 25 A8 00 A8 A T DA ST e A KT 9 P S R
B T LR 5 0 PR R AR R AR AR R R B30T o 24 DK A Tl 2 1) B
R FR T ARAY,, MR A S 0, PT DA — 2D g K B Rl
IX A — MR B L8 B (1R S i A

17, AtBdEvk i s I Be AR ALATAE vl Sl LPE 53 e H

WIRZE (HRDEKGRFO)

Pz TR A] S AC AR UK () S B R0 32 0 s ke N, 7 e i UK
BEE. JuElL REFEEEZAN S 1997 4 LURALHIE VKL H
P{E 79 1085.3 X 10°%km?, & 10 T8/ 3.5%: 9 H-F1J 8 491.7 X 10%km?,
B 10 S0 15.9%, 3 AN 1531.1 X 10%m?2, & 10 F3b 1.2%,
F /MBI T8 222 T KA R 2R 1 12,7 % R, e/ MA I
[HRE 10 4F M) J5 %HER 6.0 1 0.3 K, FlAASME(E . ARIbfiiE
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ToF UK FERE M EFRYIH N 8 H 22 H, ZH N 10 A 11 H, F¥n]
WAL 51.2 K. REAFEMNPHFFRS 1.5 K, XHEFLEE 0.6 K,
S HEERAEIE N 2.1 K. 2023 4F, AbHEUKIE Bl ME HIAE 9 15
H, 15 425.9X10%km?, 4 26 4K 6 /AME: RILHUES N AT 2R
UKBERSIEAT 47 K, 8 A 26 HAI 10 A 11 HA3PAVWIH 54 H.

18. A& TRENLAHRBRUE TE A=A bt vkia )

s i K52

HEUKAE SR AR e A AR ] . 32733 W) 7y F 2 AR B2 SR O TR
fill, TR AR IR AUUK AT B XA IR KA R « AT R T —
P T BEHLARAR (RED B (R ALK A T 0K A S U735, IED5774 LA SAR
VIGEAE AN GREHE , KR 73 Mg i X A R 24 TR VKR
25 R 5 PRI PA R AR R S oK e i B R AR — 2. 5 i
R NN ZRBEHLARMAT T (RE-WO Al T (VK AR LE , 138 5 57 2 2 (RF-
alD VKRS - SAR VIGE K/NTA FE AR SR llde i 1 25% A
50%; XAMAEAESEITIEF 100 2 BIEE N IR E . AL EEE
P b, BASEEZENED & 41%M 36% CRANRITT D, o] W% &k
J A AOR TSRO HERA 1) A AR R T DK THE 2 AN ) 2 1

19. 2021/2022 B L = SERREEVKIMIBIN AP N* . Sy FefiE
HfrE X
BRI CE SR BRI 55 e mt 7T
LA HT 2021-2022 4 RAR 1 B AR 2 B0 52 AR DK RIS 1A 8 9% 2k
P, R N S+ PRI B 4 BT R A R 2= B0 S AR (908 37 3R 0 AT REALE
25 SR BALE S0m LA, B0 S ARG UK IR N 41 1 NI Si*fETEBUR I 2
S AT S5 A UK ()95 P £ B N*(-10.56—0.73 1 mol/L ) 5 Si*(25.83—
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60.2 umol/L) HIZ AL, LR ARG VKA Sb 2 M sy N* (-8.77—
14.33 umol/L). ik Si* (-5.54—28.15 umol/L) I/ AR4SAE. [FIFFAEVK
[ A R ITT R N* iy T, 10 Six/ T, 5 73° S Ml
TR A AR ] o d i M BER G 7R R TR N*#F Si*n] DR R A= i 2
U FEDAE IR B R o
20. PRl SRR LR 1 75 VTS A B AL G Bt s ning PR 32
R CHRTIFETRE it

R RIORI A HLEK  (Particulate organic carbon, POC) VT &
FERRTE IR S RE . 76 2018 SEA0 2020 =43 71 1 7 B B0 52 7R g T 1
¥ X (MA3-06) 1B 52 AR 0K A1 A (MAT11-02) P AR TR P 2R 4 i
SEUTRERURIY), 438 POC Y Fd 2 2= AR IEFI Z 32 R % . B AL
R IR S AR U UK A S 1) POC &Y EA 0.27~64.74 mg C m2d,
POC & & 5 Y IE & 5.73%~25.89%, HiBREEEBIAE 1 HK.
B0] S AR T ) ¥ X (1) POC Jl FE Y 0.2~6.4 mg C m2d?!, POC i
R TUE R 6.9%~24.6%, HIEEIEEHIE 1 A 468K
R, POC &M Z= 1 5IgUK S A K .

21. BENE 52T RALH Ok 55 m A BLEE

Frag ChEMEERS)

AT AEWFF-UK- RS R T E 2L . RZHORIKEE
H, RS ERSE N — AN (4 320 kg » m-3), RS T RAE
CA R RIS RN BT B . RSO RS % 5 A T 51N
Los Alamos Sea Ice Model (CICE), f#if155 % B i A BE I 7] 2540 112 Wi
Ap g . ARSCAE A ERAS HE(E R KRy, w ekl Ja i) CICE BAK
H— Y75 Teepack #EAT 1 — RANEUE AL, FFRBHLE R 517 bRk
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M (Ice Mass Balance buoys, IMB). 2&/&%(#f# (The advanced Microwave
Scanning Radiometer 2, AMSR2) L L #55 (SnowModel-LG, LT f&FK
SMD S SRBHATX SR, 4R EoR, BR 7. 8 HUAL, CICE 5 SM %
PR T E B P4t =2y 30+13 kg » m-3. 7. 8 H CICE #il)
U B FE AT SM 25 BAEH K, ik 100~200kg » m-3, HJEKTET7E
SM H E KA S LT A RS, 1M CICE S5 FEX % BIFE ]
DIAEIG I B Zx o g SE BT I 35 36 A R AR 5 B 3 T 03/ LSR5
AR AT BRI TTRR 2 L2 1: <162 17.5. HE D EHE S
W7 R0 SRR F R EE SR ENE R T — e R E s, &£
Icepack ARG H, FRATH 42 4> IMB FFAR L AR FH IR
UK IR 2 DL S UK 5 i BE R AT T B4, I 5 Sl it of B geiE . 45 R o,
SIN TR T E R EAZ BN )G, B TARHESELR, &XFF
Icepack IRV IR L CRE-F13 3 em SR/ T 30%) « HEOKESE Ci4
347 °0.04 m RN T 34%) BRETEE CEFY 1.4° C KA Ik
INT 50%) CAREFUKIRE CF-F35 0.7° C RS IR/ T 10%) 6 —
SEMEE RS0 . N CICE RN SS oK, AR AMSR2 FRE 1R B £ 4h
B R B & AR 80° C DUABRAE R R X s B S E T ZI G K
A28 (10 HRIRE 4 ) BHREIREL S ecm RN/ T2) 10%
(2013 &£ 2018 ).
22. PR EcAt 7 SR A DD 55 0n)
by (R R (s B TR R

ARSCVEAS TP CMIP6 R & A, R H R 7 e Bk R G
5 ZARA (CAS-ESM2-0) HIES 55 B TR R RS =
RAA (NESM3), IO PUASET IR S B TT S5, W OB &
i, XPU N % (MEP 7%, IOP /7%, MPSD %M 3EQ H &)
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G5 IS AGE A M AR B AR Rt DKREE RS e K
ZEREBW], MANEITRE, KRR ARG % R (SIC)
A UKERE (SIT) JTH#A Frescst, J/b Tk Z X 3 A4 SIC
= AE, 9 A4 SIC MAIRAS A B, JEFIL T SIT BZSEEREE . N
N7 25, MM SIC A SIT Bt A AR A - 1T CAS-ESM2-
0 F1 NESM3 Je3E# A A ) S5A 2, SR F B 7 28 5 B = sodt i AR sk
R IR ey 58 B TR H A AR 2 B FH 7 77

23. B Pl AL Dk K GE LI R 7 Vil S st

N (PRS2 S5 H AR B

FEAER A2, IUKAE R RPN 3L FAE I R T SR b 2R
T X L T 8 R UK IAT KT8 o DK TA) 7K T8 A 4 2RI A RS 2 (]
BE A e () BB 1 o BE A AL UK IR /b, ok UK ) 7 T8 P vE it 2 B
FARSRE S B AR R, KA BT o A A R LS X 3 B B P8 1 i ik
AR AR SARAR R TEOR RN H IVE FH o 2 B0 ) Bt A S 2 R 0
VIR 2B R, CRCAAEIIEE UK A R A RIS FEDW
I ) LR o BB S O m B 7 PR B3R T, 2 AL DK IE] 7K TE
S (LE) 7= iaZ BT KPR Z S, A8 g IRk FE A A
Py AT BN — P

AHIF 7 [ 7= K 2 2 MERSI-IT AT AM i B R B ks 5%
LF, ESEVFG 7 IA O AR T30 s Mok s &2 B (SIC) 7= i
TOKIEDKEFRM B §E ), A REBIELAFZ SIC il (6.25km) *f
IKIERPRAERREAR, £ F0h 31%, BERETE, HFFY
N 50.3%. H—2B1H, WFFEPEL 7B SIC P A LF 534 5€ 5 I LF
[RIBEHT. 45 EoR SIC P7ih (6.25km) 52% LF ML X R T9 (& F r
=-0.05, FZr=0.21), Mm% H MODIS gl & )5 5> ¥ % SIC 7= i (1km)
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W5 LF R —ERMRME( £F=r =049, HFr=0.63), HIIA
AERHIMWZ (4ZE bias = -13.8%, #+2Z= bias = -8.6%) AHA&HEM R
# LF MR8 ). i) LF BEfE R T E R SR SGE T RA
MR (X2 1=0.56vs.0.36, RMSE=17.6% vs.45.6%, bias
=-2.2%vs. 32.9%; #Z r=0.58 vs. 0.44, RMSE = 15.8% vs. 45.7%,
bias = -1.9% vs. 32.9%). {HRIER S FEREU KK T-2% LF, HIR
IE &R SE I AR RN, WA= T 5T XN [AE H o [R5
I IRF A A () Y R s B AR A A AN B 5278 LF AR K
RARLNEIC R, IXAEAG R 2 MEA4d 8 1 R ME DL AR 2R B0 3R B
HIFG L o

Bl Bk, AHE TR A BA AR A S BE 0 BN AR 42 o 4%
(ANND HUIR T 2R MG B ST, e gl R W b7 v I s 45 AT T
AT LF BER R TSR RN LF FE (52 1 =0.64 vs. 0.56,
RMSE = 12.8%vs. 17.6%, bias=1.9%vs.-2.2%; #HZ r=0.72vs.0.58,
RMSE=11.1%vs. 15.8%, bias=1.7%vs.-1.9%). {HAERKZ, HT
PRI SRR NG R B B DR, i 2 S VHON 3 1) 4 v R B ke
V2 ARG, RIS T AN RN [A] 95 A A 5] DX 380 i S i LF (19978 77
gi b, B FUEE RN T W A B SO LF St 1 A

24. FETIREEA N PRI = AMSR2 JbiliEvkig %
A H

Bz (RGFRED
N T IR AR XA B ) S AR, X BEAS AR 3 X i DK AT
e 22 [B) AR R SR - e B . AN AR R A 5 2 RS
SN AV IR R AR . AR, T sl i A
A 25 18] 7 FeA U, e CASRBCHERA B UK S . Ak s ik 7 A2
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AR RN R IR R L, IR R B AL AMSR2 b
AU B L@ T . Se3a, DU RSN K MBS, 15
IR IR ER B SR EE, B3t P iE 1T AFRE G Er
P, BTN B R o R R e R I TR 3. AL, A
AR 1 — LR HER G R NS, BT IREKIZ B
BB IR T, IR 1 I R ZORHEE 70 R S5 R

25, RBAEFEDR TR AR DR OE PR T SE i
HRMT CREEFL TR

Melt ponds are usually modelled as horizontally infinite water layer
overlaying on level ice. Then the albedo of summer Arctic sea ice can be
determined by a linear combination of melt pond and bare ice albedo
weighted by their areal coverage. However, this simulation does not reflect
actual reality, in which ponds always have a limited size. In the present study,
a Monte Carlo (MC) model was employed to investigate the influence of
melt pond and floe size on the apparent optical properties of summer sea ice.
Two new parameters, the ratio of albedo (K.) and transmittance (Kt) of the
linear combination to the MC model, are proposed to present the accuracy of

the linear combination. For small-sized floe, K. and Kt decreased from 1.33

to 1.02 and from 3.96 to 1.05, respectively, as floe size increased from 2 to
40 m with an MPF of 50%. K. increased from 1.10 to 2.00 as MPF increased

from 0 to 100% with a floe size of 2 m. Solar radiation is more likely to
penetrating into the lateral ocean in small floes than in large floes, and the
small MPF, which has a high albedo, prevents solar energy from entering the

floe. To reduce these uncertainties, new parameterization formulas for K.

and Kr at relative distance and different melting stages are provided. The
results of this study can be used in future research to correct in situ data

obtained via linear combination for floe sizes smaller than 20 m.
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26. HT-iEbRFEAIR AR S VB DU AL B ok fA B 255 IR
i

R (ERAiE k)

HEUKARFR B (seaice bulk density) & 18 F T2 & & 1 [ K &
FERr TR I — N8R & . H AT, A bR oK 2 B I R0 35 L3 T L
HEAT WS FE A BIE A E E SH U, B 440 B S AR & 45
BET S T UK R R S A e PR . X, A ST @ I TR AR FE A A T
B e EE (2019 - 2020 ) &R T AKX
KA BT, DA B UK AR %5 B R B IR S AN 2= AR . 5 53R,
BRI WK T YRR B N 892.77 kg m?, SR ES
AL &5 S AH LA 5 B 2 IR S AR T o ek, RATTR IR R %
5 JE A Kz K S B R 2 LW R ARSI (R?=0.94); XA LE
RV BRI S H 7 28, LG 4ok 2 B I s ARG L
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£ 2 F® MMEFMASIERELE SR
27. WRF B0 TALB X G BH0R & HIPERFSE

R (AR TERY

B 5T AR AN AL AROULI 36 A (Barrow A1 Summit 35) 9], ) s
TSR FI 481122 S50 VP4l T WRF BRI AL X0 TR R B &R
B R o [RIE, A St U e, i T AR LR =S
B T7 . GORHEL DA K B i R IR 6 WRE LUK BE I 2 o B 5T
KIN, WRF BRI J5 TR IR T, AR R A RS0 00 =% 1
. MmAEMP YR PBL 7% (ACM2. MYJ. BL fil YSU) H,
MY J7 RN EAR IR . F14h, BORHRME T 720 m] DL & 4 g
FRITEERF P o e A, FEABE S rb SR i 2 U FE 2 X6 AL AR DX Sl 2 I oot
1 SGAADL 7 A 7R T A PR AN A 5 1 ) R

28, T LB I SR el

WSS (R ESZREETT D

KA S A BIRIRRL, BRI — X A T 26 AF
MEEK BBz SEEEER T, [ RE 1 RAHERR
) BH 48 S B B R b THT A0 o R A LE MO R S~ 1 R UMk R G
ikt E EOREERMER], BOVA V2 B2 H R IR A EAF 5 5L
fil R FE AR X ) 3R T 5 BRI R GBI R AL — kS (EH ATV IE, B
R, R - R S KRS B 2 AL T T4
FERCHID o AR e 4 s DU L o2 FEAR 25 MR- 23 17 45 22 VR AL
CLRg R sl 30001, KRR IR U AL R A X Rl
PR -l R AR R RN o T U AT SR RN R AR AR AR AL, XK
S AN
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29. LA AR AR e A b A B SRS R A AT vk

BREEFE (S H K2

ALK IR IR A b2 & AP 2 AR, KEEARR
B ZAEAR R AR FAE A SRR TE AN T KIS RE R 3s, 7R Se AR
FECACARAZ IR A o B FT 5 SOUI R G A P AR A, o TN AL AR AR kAR
W E R . FIHZ B . SR LRl SRR
FARRERL, IRATE M T AR RGN R A A ERAE R % 1900 4E LA
SKACR R TR RIREm o 15, AR B B A R A A g ie 3
[, PRS2 3 A F A i SR HE R R B E Ol R %
NGRS IR VERS I . AR IRAE 20 205 R EEA . (ALK
THEEZ AR BR IR AN E AR RN 20 tHQHIRI BT 40 4F bR
W% 20 T2 dr it bl AR VA G B L TTHR
30. dehifEokia g X AT UK FR PRI 5

BRAR CRBUR 2 [ R AR 25 5 )

N T T AR K 2k DX A A Ko Y AR 1 R 2 i Sz 1 R
AT AT T 1979-2021 FACARIF UKD S X I 284k BT AR
HFUKEEARIX L BRI AR NI R IX | 1S X AR AT R /K 3k 9 VKR Az
JIRFAE, DLR M2 i & R4k TR T B 2R vk 4 X S 409 9 H
AL AR BB /N UK R RO 77 45 R« MUK B R IX AR AU 25 X IR X
WA, 5 H o XK UK R B SE AT, 10 H UK R SE B35 g8, B Z3=0K
- R GO R AR S RO s AR R IR A B RO 5,
AR RO, 1979-2021 4F 10-3 AR <R BT 7k 8 K,
YURIEANTCIKTER 1.5 £5. 6-8 H B HEX AR NN ZIX N I UK B LTS
x99 A ALK UKIE B B TR B J1 00 T BEA LUK PR UK 2 4R
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31. Decadal shifts of summer temperature and precipitation

patterns in Eurasia continent

A CRE RS

The study shows that hot and dry summer in the east Siberian
Mountains (ESM) and Central and Eastern Europe (CEU) in the early 21st
century is a result of the decadal shift of a zonal stationary wave-train to a
negative phase with persistent high pressures over the above regions. The
decadal variability of the wave-train (beginning near the UK and extending
eastward primarily along the subtropical jet and secondly along the subpolar
front to eastern Asia (EASW)) is modulated by both the summer Northern
Atlantic Oscillation (SNAO) and the sea surface temperature anomalies in
the Norwegian and the Barents seas (NBSSTA). Entering the 21st century,
the presence of the southern low-pressure center of the negative SNAO leads
to a high pressure over the CEU. While the positive NBSSTA induces a
southeastward wave activity flux from the Barents Sea which contributes to
a high pressure over the CEU, a low pressure band from east of the Caspian
Sea to western Siberia and a high pressure over the ESM (positive EASW).
Contrarily, the opposite phases of the SNAO and the NBSSTA before the
21st century is accompanied by a positive EASW. Moreover, the negative
EASW is accompanied by enhanced westerlies and background
baroclinicities over the subpolar regions, a condition that contributes to wave
energy propagation and travelling of cyclones from the northern Atlantic to
Siberia along the enhanced westerlies, which reinforce the EASW and leads

to increased precipitation over north Europe and western Siberia.
32. BIX M= BAUKESG VL

IRl (pESRERREE TR
The detection capability of the water vapor mixing ratio (q) and total
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precipitable water vapor (PWV) products of the Atmospheric Infrared
Sounder (AIRS), the Atmospheric Vertical Sounder System (VASS), and
Visible and Infrared Radiometer (VIRR) in Antarctica is unclear due to the
harsh environment and the scarcity of ground-based stations. This study
compares these products with data from nine radiosonde stations and ten
Global Navigation Satellite Systems Stations and evaluates them using the
CCHZ-DISO method. In the low atmosphere, the average wet bias of about
22% of VASS q is significantly greater than that of AIRS q (<15%), and the
dry bias of AIRS is gradually corrected with increasing cloudiness, but the
trend of exacerbated wet bias at 700 hPa requires attention. Meanwhile,
VASS should optimize the inversion principle in the presence of clouds and
refine the utilization weights of the channels heavily influenced by clouds
under different cloud fraction conditions. Furthermore, when the
atmospheric pressure is less than 500 hPa, VASS q exhibits a significant wet
bias, and these data should be used cautiously. Both AIRS and VIRR detect
PWYV well in coastal areas, but VIRR PWV is significantly overestimated in
the dry ice sheet plateau region. The CCHZ-DISO value intuitively reveals
that AIRS outperforms VASS and VIRR in both q and PWV detection. The
findings of this study contribute to a more comprehensive understanding of
the detection capability of the above satellite water vapor products to

promote the wider application of satellite data in the Antarctic region.

33. Controls of Topographic Rossby Wave Properties and

Downslope Transport in Dense Overflows

whiv s (TR S S TR RE = (R
Antarctic Bottom Water is primarily formed via overflows of dense
shelf water (DSW) around the Antarctic continental margins. The dynamics
of these overflows therefore influence the global abyssal stratification and

circulation. Previous studies indicate that dense overflows can be unstable,
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energizing Topographic Rossby Waves (TRW) over the continental slope.
However, it remains unclear how the wavelength and frequency of the TRWs
are related to the properties of the overflowing DSW and other
environmental conditions, and how the TRW properties influence the
downslope transport of DSW. This study uses idealized high-resolution
numerical simulations to investigate the dynamics of overflow-forced TRWs
and the associated downslope transport of DSW. It is shown that the
propagation of TRWs is constrained by the geostrophic along-slope flow
speed of the DSW and by the dynamics of linear plane waves, allowing the
wavelength and frequency of the waves to be predicted a priori. The rate of
downslope DSW transport depends non-monotonically on the slope
steepness: steep slopes approximately suppress TRW formation, resulting in
steady, frictionally-dominated DSW descent. For slopes of intermediate
steepness, the overflow becomes unstable and generates TRWs,
accompanied by interfacial form stresses that drive DSW downslope
relatively rapidly. For gentle slopes, the TRWs lead to the formation of
coherent eddies that inhibit downslope DSW transport. These findings may
explain the variable properties of TRWs observed in oceanic overflows, and
imply that the rate at which DSW descends to the abyssal ocean depends
sensitively on the manifestation of TRWs and/or nonlinear eddies over the

continental slope.

34, ALVKIEREAE DR ARIR N 2 i e LI 52

3R CHARBEURHRES — I VERE 78 )

W PEPIR A R AEAE M IR B o 35— o I ) P 08 o 184 1 =
o BEE R BRARRE, TR ORISR I R SR Y O L FRLR
HARES, NES. BB KFFELZ TR T EREW. HETRI
FE PR LS SV IR A AR AR R IR, 17 B3 22 (Rl AR AT B3R 2 e
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PR B o B AL UKTE IR B HEE R AR AL S AL g ANTE 2, k7
WEIt . ASHE TN 2 2 [ e i ot BORMIT AL UK R Bl 2R IX R IR AR R
R VR B 25 o AR AT AR A 3, ALK 3 B il
TR A 22 5 L2 M DS 3 AT o A, ke o A S5 i b KA i 2R DXV 24
TRARA - UK - AR RSB R IE R D TR A SR A KA TR 2
IRFEPEREE SO

35, WRMP AL 32 =i T g A B A B ARt vk i S 2l 1

RN O [E R BRSNS

LR, ke b 7 RIZUR SRARA, Jb R RE R R, 1
URFFEETH R, X JE A BR AR FEMB X ) AR 3772 1 T2 58 Bk
RGBS R ERT Y 7KT [ 2-4 1%, ARy “AEBIseR”. efwt
FEAEH, AR 2 5 kS rh 26 2 BRI K i AN b 58 Bl 25 v & R,
TR “WRAbRR-1 K7 BIRES . BBk, WHABIFTRET, fEIRZ=15I (6]
RIZE, RWANIEIE &2 i P A 2 R - ) ) ISR IR AR 25
FURT, X i 3 B T A i A0 J b 5 K i 22 1] ) 4 2 3% T i 52 2 75 A7 A
ARGk AR, KL SIEEEOKRIAR AR AN B I, BT geit ot
FIRARE AR, BATTHIF FUR B o 45 B WL A R A S8 KBl & 23k
T it JEE A S B AN 22 SR A BRI TA) RO EAFAEAR RS, 3 th B4R 3-8
PORIRUK AR R G o G SC-ME hr iRF IR UK R/ B 8 50K T8 W % 17 DL
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A robust phenomenon termed the Arctic Amplification (AA) refers to
the stronger warming taking place over the Arctic compared to the global
mean. The AA can be confirmed through observations and reproduced in
climate model simulations and shows significant seasonality and inter-model
spread. This study focuses on the influence of surface type on the seasonality
of AA and its inter-model spread by dividing the Arctic region into four

surface types: ice-covered, ice- retreat, ice-free, and land. The magnitude and
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inter-model spread of Arctic surface warming are calculated from the
difference between the abrupt-4 X CO2 and pre-industrial experiments of

17 CMIP6 models. The change of effective thermal inertia (ETI) in response
to the quadrupling of CO2 forcing is the leading mechanism for the seasonal
energy transfer mechanism, which acts to store heat temporarily in summer
and then release it in winter. The ETI change is strongest over the ice-retreat
region, which is also responsible for the strongest AA among the four surface
types. The lack of ETI change explains the nearly uniform warming pattern
across seasons over the ice-free (ocean) region. Compared to other regions,
the ice-covered region shows the maximum inter-model spread in JFM,
resulting from a stronger inter-model spread in the oceanic heat storage term.
However, the weaker upward surface turbulent sensible and latent heat fluxes
tend to suppress the inter-model spread. The relatively small inter-model
spread during summer is caused by the cancellation of the inter-model spread

in ice-albedo feedback with that in the oceanic heat storage term.
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To improve Antarctic sea-ice simulations and estimations, an ensemble-
based Data Assimilation System for the Southern Ocean (DASSO) was

developed based on a regional sea ice - ocean coupled implementation of

MITgecm and the parallel data assimilation framework (PDAF), which
assimilates sea-ice thickness (SIT) together with sea-ice concentration (SIC)
derived from satellites. The result of experiments conducted from 15 April
to 14 October 2016 shows that assimilating SIC and SIT can suppress the
overestimation of sea ice in the model-free run. However, a covariance
inflation procedure is required in data assimilation to improve the simulation
of Antarctic sea ice, partially due to the underestimation of atmospheric
uncertainties. Thus, a multivariate balanced atmospheric ensemble forcing is
further developed for DASSO based on the high-resolution ERAS reanalysis,
which considers the relationship between different variables and adjacent
times. The model-free run of 2016 shows that this newly generated
atmospheric ensemble forcing can suppress model errors of SIC and produce
better estimates of simulation uncertainties. Further analysis reveals the
improvement stems from a better representation of atmosphere-ocean and
sea ice-ocean thermodynamic processes in the model. This makes it possible
to improve the background error estimate of DASSO. Based on this
improvement, the observation error estimate and the localization scheme are
further optimized for DASSO. The preliminary result of the long-term data
assimilation experiments shows that compared with our initial configuration,
optimized DASSO can better reproduce the condition of Antarctic sea ice
and decrease reliance on the covariance inflation procedure significantly.
And detailed analysis of the above phenomenon is in progress. Along with

more Antarctic sea ice observations due to be released soon, the prospects
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look bright for reconstructing long-term Antarctic sea ice conditions,

especially SIT and volume, through sea-ice data assimilation.
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46. Arctic sea ice leads detected using Sentinel-1B SAR image and

their responses to atmosphere circulation and sea ice dynamics

J A o E AR AT T A O R AT 5T P

Arctic sea ice leads are linear fractures in pack ice, which provide
narrow windows for the enhanced exchange of mass, energy, and momentum
between the atmosphere and ocean. However, the parameterizations of the
sub-grid (< 1 km) lead distribution and its associated dynamic processes are
still challenging for numerical sea ice modelling. This study explores the
dynamics governing lead formation in the Arctic Ocean using multiple data
sources including Sentinel-1 synthetic aperture radar (SAR) images, buoy
arrays, and atmospheric reanalysis. Random forest (RF) models trained
based on the polarization and texture features of SAR images were compared,
and an optimal RF model sensitive to narrow leads was selected with
implement of screening based on lead geometry. As a case study, the lead
distribution along the buoy trajectory in the central Arctic Ocean during the

freezing period of 2018 - 2019 was obtained. An enhanced lead opening was

observed as the sea ice motion swerved from clockwise circulation following
the Beaufort Gyre (BG) to meridional advection when assembled into
Transpolar Drift (TPD). Synoptically, active lead-opening events associated
with ice divergence driven by cyclones were identified. We noticed a
dramatic change in the backscatter signal in the leads caused by the growth
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of thin ice and formation of frost flowers. The identification of narrow leads
and the response mechanism of lead evolution to atmospheric forcing and
ice deformation given in this study are conducive to increasing our
understanding of the response mechanism of sea ice to atmospheric dynamic

processes and supporting the numerical simulation of lead evolution.

47. Roles of Atmospheric Variability and Arctic Sea Ice in the
Asymmetric Arctic - Eurasia Temperature Connection on

Subseasonal Time Scale

EEA ChESGRZE TR

Despite the severe impacts on FEurasian extreme weather, the
mechanisms and causes of the “warm Arctic - cold Eurasia” (WACE)
pattern and its opposite phase “cold Arctic - warm Eurasia” (CAWE)
remain a subject of active debate. With a focus on subseasonal time scale,
this study investigates the roles of atmospheric variability and Arctic sea ice
in the variation of asymmetric WACE and CAWE patterns in the cold season.
WACE (CAWE) patterns are predominantly driven by the temperature
advection by anticyclonic (cyclonic) wave activity anomaly over Ural region.
Low-frequency processes from both eddy vorticity and heat fluxes are
important for the formation of the Ural wave activity anomaly. The
subseasonal Arctic sea ice anomaly plays an additional role in maintaining
the persistence of WACE and CAWE anomalies through surface heat flux
exchange and alteration of Ural wave activity anomaly. Both comprehensive
and idealized numerical experiments suggest that sea ice anomalies or
thermal forcing act to maintain the WACE pattern by increasing the
persistence of Ural anticyclonic anomaly through reducing background flow.
The net effect of subseasonal thermal forcing on the WACE and CAWE

anomalies is dependent on the mean state on longer time scale. We argue that
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the dominance of WACE over CAWE is mainly attributed to stronger roles
of internal low-frequency atmospheric variability in driving the Ural
anticyclonic anomaly and sea ice anomaly or thermal forcing in extending
the persistence of the Ural anticyclonic anomaly through modulation on the

background flow.
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52. Rapid increase of the extreme summer heatwaves in the

subpolar regions in the recent decades

FRifE (EEHKT
Since 1980, both the intensity and duration of summer heatwaves in the
middle and high latitudes of the Northern Hemisphere have significantly
increased, leading this region to become a critical area for the significant
increase in frequency of extremely intense long-lived compound heatwaves.
We define extremely intense long-lived compound heatwaves as events that
have both extremely high intensities and extremely long durations. We find
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that stronger and more persistent high-pressure systems and lower soil
moisture before the events are the main drivers of extremely intense long-
lived compound heatwaves. These factors can change heatwave intensity and
duration by influencing surface solar radiation and land-atmosphere
interactions during the event. Using the Self-organizing Maps classification
method, we find that six weather patterns with increased frequency, intensity,
and duration are the main dynamic factors leading to the increase in
extremely intense long-lived heatwaves after 1980. In addition, a decrease in
summer average soil moisture in the middle and high latitudes of the
Northern Hemisphere is found to be the main thermodynamic factor leading

to the increase in these extreme heatwaves.
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The mechanical influences involved in the interaction between the
Antarctic sea ice and ocean surface current (OSC) on the subpolar Southern
Ocean have been systematically investigated for the first time by conducting
two simulations that include and exclude the OSC in the calculation of the
ice-ocean stress (IOS), using an eddy-permitting coupled ocean-sea ice
global model. By comparing the results of these two experiments, significant
increases of 5%, 27%, and 24%, were found in the subpolar Southern Ocean
when excluding the OSC in the IOS calculation for the ocean surface stress,
upwelling, and downwelling, respectively. Excluding the OSC in the 10S
calculation also visibly strengthens the total mechanical energy input to the
OSC by about 16%, and increases the eddy kinetic energy and mean kinetic
energy by about 38% and 12%, respectively. Moreover, the response of the
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meridional overturning circulation in the Southern Ocean yields respective
increases of about 16% and 15% for the upper and lower branches; and the
subpolar gyres are also found to considerably intensify, by about 12%, 11%,
and 11% in the Weddell Gyre, the Ross Gyre, and the Australian-Antarctic
Gyre, respectively. The strengthened ocean circulations and Ekman pumping
result in a warmer sea surface temperature (SST), and hence an incremental
surface heat loss. The increased sea ice drift and warm SST lead to an
expansion of the sea ice area and a reduction of sea ice volume. These results
emphasize the importance of OSCs in the air-sea-ice interactions on the
global ocean circulations and the mass balance of Antarctic ice shelves, and
this component may become more significant as the rapid change of

Antarctic sea ice.
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57. Impact of Katabatic Wind Events Variability on Sea Ice

Dynamics in Terra Nova Bay Polynya, Antarctica

VREEDE (ALRUIMYE R

Polynyas along the Antarctic coastline are essential for sea ice
production and the formation of Antarctic Bottom Water (AABW). They are
formed and maintained by strong and persistent katabatic winds that push
the ice away from a specific area. Our study, based on satellite data and in-
situ  meteorological observations, indicates a reduction in sea ice
concentration in the Terra Nova Bay region from 2013 to 2021. The sea ice
concentration was found to be at its peak during the austral winter season,
followed by autumn and spring, and at its lowest in summer. Alongside this,
it was observed that katabatic wind events (KWEs) in this region had
increased over time, which coincided with the expansion of the Terra Nova
Bay Polynya (TNBP) extent. The fluctuations in the extent of the polynya
and the duration of KWEs revealed a robust positive correlation throughout
all seasons, particularly in the austral spring and autumn. Therefore, the
recent strengthening of katabatic wind events is considered a significant
factor contributing to the reduction of sea ice in TNBP. We find that the
enhancing of the frequency of KWEs occurrence is coherent with the trend

toward a positive SAM in recent years.
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59. The impact of sea—ice melting on the evolution of sea surface

pCO2 in a polar ocean basin

M (BRSE R AR 5 R 7T )

The strong CO2 sink in the Arctic Ocean plays a significant role in the
global carbon budget. As a high-latitudinal ocean system, the features of sea
surface pCO2 and air-sea CO2 flux are significantly influenced by sea ice
melt, but the evolution of pCO2 during sea ice melt remains poorly
understood. Here, we investigate the pCO2 dynamics during the progress of
sea ice melt in the western Arctic Ocean based on data from two cruises in
2010 and 2012. Our findings reveal significant spatiotemporal variability in
surface pCO2 on the Chukchi sea shelf and the Canada Basin with a
boundary along the shelf breaks at depths of 250-500 m isobaths. On the
Chukchi Sea shelf, strong biological consumption dominates the pCO2
variability. However, the pCO2 dynamics in the Canada Basin, a polar ocean

basin, are modulated by a variety of processes during seasonal sea ice melt.
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At the active sea ice melt stage before sea ice concentration decreased to
15%, a combination of biological production and dilution of Ice Melt Water
reduced pCO2, although it was counteracted by CO2 uptake at air-sea
interface. In contrast, the increasing temperature and gas exchange
overwhelmed the biological uptake, and thus elevated the sea surface pCO2
at the post sea ice melt stage. We argue that the enhanced air-sea CO2 uptake
under high wind speed would also contribute to the elevated sea surface
pCO2 in 2012, both at the active sea ice melt stage and the post sea ice melt
stage. These findings are beneficial for CO2 flux estimation, model
simulation in Arctic Ocean, especially in the context of global climate change

with diminished ice cover at surface and the changes in wind fields.
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The ability to simulate the surface energy balance is key to studying
land - atmosphere interactions; however, it remains a weakness in Arctic

polar sciences. In recent years, increasing moisture over the Arctic and
subarctic regions shows that the Arctic is experiencing wetting conditions,
and poleward atmospheric moisture transport (PAMT) plays a vital role in
the atmosphere-ice/snow interactions in the Arctic. To identify the effect of
PAMT on the surface energy balance (SEB) for the Arctic glacier,
meteorological data from an automatic weather station at 377 m a.s.l. on the

Austre Lovénbreen glacier, as well as the ERAS reanalysis data from 30

April 2014 to 30 April 2015, were analyzed in this paper. Our results show
that the net shortwave radiation (18 W m-2, 55%), turbulent sensible (14 W
m-2, 43%) and subsurface heat flux (1 W m-2, 2%) act as the energy sources,
while the net longwave radiation (-19 W m-2, 56%), melt energy (-12 W m-
2, 35%) and turbulent latent heat flux (-3 W m-2, 9%) represent the heat sink.
The development process of Atmospheric River, primary form of PAMT,
near the Svalbard in February 2015 was revealed according to the total
column water vapor, 850 hPa winds and geopotential height fields.
Compared to summer, the glacier SEB was more affected in winter by PAMT,
leading to a frequent overcast and thus increasing air temperature, moisture,
and wind speed, all of which are variables governing the SEB by decreasing
sensible, latent and subsurface latent fluxes less than increasing the net
longwave radiation. Our findings obtained here can help to better understand
the diverse SEB change on the high Arctic glacier from the perspective of

PAMT and large-scale atmospheric circulations anomalies.
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This study provides the first long-time series of spatial and temporal

distributions for small lakes in the Larsemann Hills (69°23" S, 76°20' E)

in the East Antarctic. In the Larsemann oasis, there is a significant number
of over 150 small lakes, which can be observed with high spatial resolution
in remote sensing imagery. However, accurately identifying and analyzing
these small water bodies and elongated rivers has been challenging due to
the mixed pixels effect and limitations in available middle spatial resolution
imagery. In our study, we propose a data-driven approach within the
Conditional Random Fields (CRF) framework, which considers three scales:
superpixel, pixel, and subpixel, to refine the boundaries of small water bodies
efficiently. The superpixel level quickly identifies the main water body and
provides buffer region, while the pixel level employs SVM to obtain a more
precise boundary. Subpixel mapping technology within the pixel level
further reduces mixed pixel effects for improved accuracy. The waterbodies
were extracted from Sentinel-2 imagers with a spatial resolution of 10 m.
The lake boundaries derived from the proposed algorithm in this study
showed good agreement with in-situ measurements of the lake shoreline
delineated from UAV images in 2019, 2020, and 2023. The analysis revealed
distinct seasonal patterns across the Larsemann Hills while the lake areas
achieved their peak extents earlier, specifically in February before 2020 and
in January after 2020. These findings demonstrate the potential of extending
this method to other Antarctic oases to enhance intra-annual lake
observations. Moreover, Sentinel-2 images provide valuable remote sensing

data for studying the seasonal cycles of water bodies, including those of
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varying sizes in the Larsemann Hills, based on long-term time series imagery.
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80. Teleseismic indication of magmatic tectonic activity on slow—

ultraslow spreading ridges
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90. Submarine landslides unravel past Antarctic Ice Sheet

instability

Institute of Deep Sea Science and Engineering, Chinse Academy
Sciences

Climate change driving glacial advance and retreat at the high latitude
continental margins create preconditioning factors to mass slope failures.
Sediment is transported very efficiently by glacial advances towards the
continental margins, and then into the deep sea by submarine landslides. The
sedimentary structures from Antarctic margins preserves the variability of
submarine landslides, which provide insights for ice sheet reconstructions.
However, submarine landslides are virtually less unknown on the Antarctic
margins, mainly due to severe sea ice conditions that have previously
hindered detailed investigations. The spatial distribution and the timing of
emplacement of submarine landslides are not well documented particularly
with respect to glacial dynamics and at the regions with poor data coverage.
In this study, we report the first in-depth analysis of the previously
unrecognized submarine landslides on the Antarctic margin by utilizing the
new IBCSO v2 dataset and unpublished 2D multichannel seismic reflection
data, coupled with the IODP drilling sites. We examine the geomorphology,
demission of the slides, sedimentary rocks recovered by drilling in order to
infer the depositional mechanisms active during emplacement. We further
make inferences about what processes may have triggered their formation.
This discovery would provide crucial insight into the past ice sheet

reconstruction during the Miocene to Pliocene intervals.
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100. Further acidification of upper waters in the western Arctic

Ocean linked to new state transition of ocean circulation and

sea—ice retreat

PR (ERKE)

The Arctic Ocean experienced severe acidification in the subsurface
layer owing to the increased Pacific Winter Water inflows between the 1990s
and 2010. However, the recent development and the enhanced biological
effect due to sea-ice retreat on the subsurface acidification remain unclear.
Using the integrated data during 19932018 in the Arctic Ocean, here we
show that the subsurface acidifying waters (aragnite saturation state, € 4
< 1) have further expanded to near the north pole, but thinned and shallowed
in the Southern Canada Basin during 2010-2018, in contrast to the
thickening and deepening of the acidifying waters during 1993—-2010. In the
Northern Canada Basin, the more acidic waters ( Q 45 < 0.8) in subsurface
were also expanded substantially during 1993-2018, which is mainly
enhanced by the local enhancement of primary production in surface layer

and thus subsurface respiration due to sea-ice retreat.
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Antarctic krill is a key species in the Southern Ocean and a
commercially fished species. In this study, a histological study of Antarctic
krill in the South Orkney Islands and Bransfield Strait was conducted, which
demonstrated in detail the development of secondary sexual characteristics,
ovary development and oocyte development of Antarctic krill at different
stages of sexual maturity. In different seasons, Antarctic krill also have
different sexual development characteristics. The ovaries of Antarctic krill
are full, the oocytes are rich in yolk, and eggs are about to be laid in summer.
Kirill at this time are also a high-quality, lipid-rich food source for many large
marine swimming animals in Antarctica. After Antarctic krill lays eggs, its
ovaries will reorganize and degenerate in autumn and winter. As its
reproductive diapause period, it will spare no effort to absorb nutrients.
Unproduced eggs will be reabsorbed by the ovary, the permanent germinal
zone will be active, and early oocytes will begin to develop in preparation
for the next egg production. At the same time, their ovarian development

status is different in the juvenile, sub-adult and adult stages.

107. SREEAIUpe X e B IR (Euphausia superba) A KIE 4 58
TR BT e S

R CREIRHERE R
Antarctic krill is the species with the highest biomass in the Southern
Ocean ecosystem, and its recruitment shows significant interannual
variability. In this study, the krill recruitment indices were calculated using
four different krill lengths. Longitudinal analyses were conducted to
investigate the connections between the krill recruitment indices and various
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environmental factors such as temperature, salinity, sea surface height,
mixed layer thickness, Southern Annular Mode (SAM), distance to the coast,
distance to fronts, distance to shelf break, and Antarctic Circumpolar Current
(CDW). The results showed that the temporal variability of krill recruitment
indices exhibits three distinct types, which were related to the location of the
station. the AIC of model with a three-month lag for each predictor variable
was lowest in all models of krill replenishment indices when the lagged
effects of the environment on the krill recruitment indices were consistent.
There were significant effects of SAM in spring, upper-bound depth of CDW
and mixed layer thickness in summer, and sea surface height in autumn on
krill recruitment indices in summer when the lagged effects of the
environment on krill recruitment indices were inconsistent. Spring SAM
affected the summer krill recruitment index in multiple ways. Our study
showed that krill recruitment indices based on different length had similar
temporal variability and response to environmental changes. This may be
related to the synchronization/mismatch between the krill biological clock

and the zeitgeber.
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Walleye pollock (Gadus chalcogrammus) is the most important
commercial fish species in the waters from the Bering Sea to the North
Pacific Ocean and is the keystone species in the ecosystem of this region.
Anisakis sp. 1s a common parasite in the walleye pollock, particularly in the
liver of this species. Studying parasite infection characteristics in pollock can
provide primary data for the host-parasitic relationships of important North
Pacific fish species. This report presents a study using a generalized linear

model (GLM) to investigate the intensity of Anisakis sp. infection in the liver
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of pollock and its relationship with host wet weight, gonadosomatic index,
and characteristic fatty acids content in the muscle of pollock. The results
showed that the intensity of Anisakis sp. infection increased with pollock wet
weight and gonadosomatic index, and there were more C20:4n6 fatty acids
and fewer C18:3n6 and C22:2n6 fatty acids in the pollock muscle with more
Anisakis sp. infection. It indicated that the infection intensity of Anisakis sp.
in fish of different body sizes can be used as a biological tag to distinguish
different fish populations, and the energy allocated to pollock at different
sexual maturity stages can lead to changes in their immune competence,
which is manifested as differences in the infection intensity of Anisakis sp.
in pollock. Lipids, in addition to serving as energy reserves for both fish and
parasites, is also a key to immune regulation. It plays a central role in
nematode biology, and changes in parasite infection intensity and lipids can
indirectly alter host metabolic rates and energy requirements, which will

further affect arctic ecosystems.
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An analysis of ectoparasite infestations in Champsocephalus gunnari at
South Orkney Islands, Antarctica, was performed, which revealed the
prevalence, mean abundance, andmean intensity of the two species of
parasites collected. The parasites’ preference for parts of the infested host

fish was also investigated. The host — parasite trophic relationship was
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further examined using stable carbon and nitrogen isotopic analysis. The
results showed that Eubrachiella antarctica was more inclined to parasitize

the fins of C. gunnari. The carbon isotope ratio ( 6 13C) of the host was
negatively correlated with the values for carbon isotopic discrimination ( A
6 13C) between host and E. antarctica. The relationship between E.

antarctica and C. gunnar is considered "parasitic" because E. antarctica has
a higher trophic level than that of host C. gunnari, while Trulliobdella capitis

may be a carrier parasite of C. gunnari or show a “symbiotic” relationship

with it. The ecological niche spaces of the three species do not overlap,

indicating the existence of specific trophic niches in the marine food web.
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115. A modeling study on the responses of the mesosphere and
lower thermosphere (MLT) temperature to the initial and

main phase of geomagnetic storms at high latitudes

PR P RUE R TR

Joule heating and radiative cooling always play key roles in high-
latitude temperature changes in the thermosphere during geomagnetic storms.
However, in the mesosphere and lower thermosphere (MLT), the reason why
causes the temperature changes is different. Here, we elucidate the nature
and causes of MLT temperature variations at high latitudes during the
10/09/2005 storm using the thermodynamic diagnostic analysis of
Thermosphere Ionosphere Mesosphere Electrodynamics General Circulation
Model (TIMEGCM). Before the recovery phase, temperature decrease and
increase are observed in 0:00 -12:00 LT and 12:00-24:00 LT, respectively.
Then, temperature decrease disappear and increase gradually extends to the
whole north hemisphere. Adiabatic heating/cooling and vertical advection
caused by vertical winds are response for the high-latitude MLT temperature.
Joule heating contributes to the total heating in part region of auroral oval/
times, which is less than the effect of vertical winds. Horizontal advection

has additional contributions on polar cap. Radiative cooling is minor.
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B IXRE DL, BT AN ST AR AT KU PPAf 5 DS DU A
LA RENS SEAH SR PR R A BRI R B ke, I Sl 1 S HLgs
TR E LS IS H, T I RS PRA AT RN R SRS B A 4K
i, AT LLE Bl 5 R PR

179. 50k 122 KU K R A i R 8l )2 B 5

XA QLIRRHER )

33N 715 (PD,peridynamics) 1F4—Rgi X% HAF R & 5%, £
AR ZNZS 152 0 M AE ) 2R 8Ly e ) ilh S 212 M, T
FAERSAOUNE PR AT RSN &5 ) LR A RS o BEXHUK ) AR R AT DK
KA T, A28 B A i3 0 B UK 383 1 80 3 5 05 1%, A KK %5
RN UK 48 RBUE RS DL, I3 80 77 A A R S0 fiE
JIRUK T2 0 AT RStk - [N, 9 7t seik g sl /12 AR R 2
BOEINEE RIFEN, 20 1 98 RARBLUK 0 7 5285 v, 0 A [F) 4 A
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RIIEEMT o B e, S @3 BIRATT A R AR Ry i [ R S AR Y, gLl o 35
VK T UK BRCLE b e 38007 T R E AT 2, e 4 T OIOKIE & B ARAT 4,
B T b B R UK A ) SR SURAR [ R G0 AL ML AN e R

180. EHOUK DA AFIEER 2 T i

SREEEE (FE S
FEAACEVK DX ARAT IR, HERERH AR W R B AN HAR ] e AR SRS
AR R 5 FAH 545 30 B PPk UK DX IR HEE Bl 2 0 15 LRI
Jrik: B HRIRSIEA R I REHAE TRk SR RS AL N )
TR s IRSNBOR SR80k s RS SR RS . (X LTy
IRREA RGN FULVEMIRE okl R IR, Db R vt 7Rk

181 AR X BRI AU PF-Ail

FrE CRIEHT RS

Ay, BRI H 2 B SR AT TR AR X SR A B ERIZ IR N, RIX
BT G AR ML RS PPA BRI B2 . A 5 A AR XX R 3R
2 HARE M, 3 H R DL 0 0 48 5 vk A T HE R VL PR XU PP
T I T AR MR SO O L S ARt KU IR ER B#EAT S e it it
SUMRER, BRULALE, FET M a2, RN &5 & B X AR AT
it IR FRAIMETL EM #7280 5080 SR oA, 4
A DU B 28 HEFR B, It GeNle BfF, S SLBLRR PP ARLAL
WL AE IGAUE, AR TN HERATELE 80% /24, FHEET P sh ik
FAFREAT I ST, AR AT IR . fJm HEAT 1 EURIE b, R
FE DR S HAT S K T AESZ MR, AT R EBORH I ) B 5
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182. 1f [l ALK S AR a AT A i R JRURS: VF- ik 75 v

i (RS RS

& SRR, IRATT R M AEARATE Ny e Bkl S gt 7B
PR GE 6, DM AFAAT 2 2 m AR 7R 18T (R L 37 35 o B AR A A
WP R ORI 3G 2 e (FSAD 5k, TR % a/KTHA
(SLAD M52 AL 17 Wiia 22 2 [al AR O U7 5 o T AL AR K SSRARF 2K 14
WEATAEE, DL RGH A B AN B AR T B iR BEATIE A 75K, AT Fude
s A KRS AL (E-FSA) J7idk, FESERBREN . XUESIARD . KU %
fll AT XU, SR SREAT T o B 5, MAERIE TR BT, FEF3A5A]
MRALEE R 5 L S 58 XU DR 3R TR, 3 S bR s AP 38 A XU P Ay
fabr; HAK, Iz FHBEHL Petri WX IEARAEARE AT VY VESEAR B R & I8 T
DB HEAT VP s o) T DUPEFEAR T B et AURSE R 2 38 3t KRS 2 1) 77 26
W FUR BN TR UK G R A AR K SR ARG T ARG P SR PR 3R, MRS Ik
HARZEZFYE, 8 AR 9 A v u@ie D . SHIERY], =R E-
FSA HEZE RS AR AR AL (S B & B skt ZIRARS L
RS S G R 2 e o B RS DA R SRR A,  m] DA R AR

AL RS 32 Al 2 1 R BOR S R
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