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The climate warming has been accelerated for dozens of years in the Arctic. However, enough studies are not
done whether it is a source areas releasing carbon or a sink areas absorbing carbon in the Arctic. We established the
reference sites for the vegetation change considering to be affected by the climate warming in Spitsbergen Island
and Ellesmere Island. We investigated topography, edaphic features, analyses of air and satellite photographs,
biological diversity, vegetation pattern and carbon cycle process, and evaluated an ecosystem change with special
references with vegetation and carbon cycle influenced by the climate warming.

AR TERR
(BHEHAL - M)
[ERES Y R & Bt
200 74HE 7, 000, 000 2,100, 000 9, 100, 000
200 S4E 5, 000, 000 1, 500, 000 6, 500, 000
200 9HE 3, 800, 000 1, 140, 000 4,940, 000
201 04E 2, 300, 000 690, 000 2,990, 000
PR

o Et 18, 100, 000 5, 430, 000 23, 530, 000

TRV - AW
R 53 - I« SRERCBEPAT - SREEBOR
F—U— I ACHR, B, OKITHGE, REEEL BR, DRGSR, MUEm,

1. AFZEBRAE 4 A D
2004 HIZFAIT STz ACTAGRMR fir s 25
I K B L lmEH 1 O EM OO ETE

IRE L CRFELZWINT 5 > 7 HKTH
HEVOIREND D, KUREBILOIED T 4
— R Z R, EREE Y v R T IC BT

PIKIRO BT, B O R D I1FE 2 f%
Thote, KRR LOIEIZT 7 A B2 L
DKAELZIZTD, Vo KT, RSN
IRFEHEIHT DY —RAHEETHD EDE 2
WIZEESWVWTW5, UL, —FTiddbieizgig
WO HHEEREE LA 1T A S — LN L R

% BB N U C, SRS (A AR A
KOG S EAL B, o R ARERA~
DEMZFERBZTZLIIRD, ZNHDE
B2 B S TR T DAL ORI E L
<,



2. WHEOHB

T TR N — Ik > TEmI N
TEXFEANR— LN LHEEAL Y YL
B=—A A OFEAZL ORI (V7
7 LAY A ) & ORI A S E WD
T, A FIEmoOEEE L (= X175
F—7 a Y —i) 1T DIKHZIRICEE S
WAL Z s, i, km, EHSrk
P, RBTERMFE A, B L., KRR
LI XD ERRREE OB ML LT
—& BEERG L, [REVAT ANV R
FTHERRDOEECHE 2 D E L THT 52
EAEHEMIC LT,

3. WHEDTik
7 F EREEAB O A N OB

TRT 2700, FET—FuH—%2RE L,

R GBMN 2 TR 5, KPR IR OFA
BIpABEENICY 77 L A YA MEET. b
iR s A= R % oD BR B B REARAT M O BR SR 1

DREEITH, S HITKK. Tk, HESEH
CaEHE LT, BRIk AERESR & EDKIAERERIZ R
B ZAT O, AbREER AR RE R O BR BT A E)
RIS S0, MK, HEAERK. E%y
FBVERL, 3 L UMWz X 2 2 EEiREY
ATV, M BB A e T D RHI 2 B s, 2
S DBHFERIZ A NR— L NLEERAE

VAL = — TV A L ORI & gt

Do

4. WRIERCR

(1) A FFIBORE L AL
eI F 1T D Rl AL DTS RE 1T B IR IR 2

The Arklio Glacier

El.%%&k@lwzzféﬁ:7ﬁ%~%®mm%
BIEDY 77 LAY A b EFEA (Mori, et al. 2008)

WEAZIZ G 2 D Badi~5b ECEE,R
FBEL D, TAAITETIIA—T v —
BV 77 LAY A FEHRE K1), 7
— 27 UK (Arklio glacier) OEL —1
HWEHLWE L—r s BlEIC, BUIES (A,
B, C, D) Z®RE L7, BUESTIXEEMM
TeBIFREAE A L. HEE Y (vascular
plants) . HEE R W ¥ + & L WM »
(cryptogams) . & (rocks) D434 Z2 4 L.

KA 51 K7 D240 T MEE A

FafbhEily, B N\ Z — N EIp 5 2 b A
L L (K2),

100

Distance (m)
|+ Vascular plants —— Vascular and cryplogamic plants - Rocks |

B 2. AF AT RIT BA—T v ki kk

WoEL—r LA/ NH —2 (Mori, et al. 2008)

INKENT IR S 721802 0 D K] 1% 1B 16
DEL—2ERHEE LT, BN EZZRT, b
Auv—, MY, EE»DOERE, FoO/os
A X, MR E OWEEAFlekT 5 2 LIT &
. MEFREYOESEE—7V A MIMHT
KREBREBEDOIEL THDZ ERHLNI 2o
77 ZHICEVELWE L— 2 BT YRR
BEE LI L, FEFICREERGITE N
A BICH#E R~ A 7 oY A S IBFEE
T L0 KRR IR DREAEFR D
—BPE L L CHEHETHD Z ENRREINT,
EHIT, FL—rOWEANE — o B RERINE
AT A (GPS) & FEmAE R £ (LAD) 5 o I &
WXV, MAEMBEZAOLNC L, F-8H
TR BTV R Eg (ALOS) ZHUS L.
B E GO RISE L REIE DO FE L
(CEHR U7 LAT il & BLHAA T LA fE &
L7, RS LT, LAL fEICEWAEES DS A
HAL, IRIRIZ LAT OHEENFIREE 720 | RBE
%fié%i%k%%ﬁ#éﬁ%ﬁ%jé

— . T F AT A ORI 7R IR Y &
B35 - L AEBICAIT, FEENEED
BIpoTBRECTESEEHTINEMBET-D
2. EREE N DIEEICE D F TOME A 5t
ST, HENED bz, 4FERT, =X
STE. TN ANRN=TE, avyt—
UAE., B2 b7 EROACK KERACE O
gy NN—< A U TCERELEADFEWNIZON
THEM TR 21T > 72, FERICHE 7Y, #E
R, IKJHOMEAN KRE < By, LI
E B OMADOBENIEFEO Y F X8 (Salix
spp. ) DEEFRIC /D & WO TERE BT, £,
KR KEIHICHBDNTIEEAS T 7R
(Juniperus communis) DT 725545 D3R S
. BB LOEEINRBE SN, SHilay
A —U 2BV Y a— FOREAIZHOWNT
X, /NETH Y 72203 & FEEN T R 7
BESHEREE DN IR D i N 2 5, B bz,
T D 5 I R e oD fif 22 L S B D U IR
HEME L THEST LA TS D, B
BREE L 13V BRI o 72 NAM T PEK, BE
ML D ERBICOEE N ES, B



(2 N2 W72 5223 N 40 o T BLBRER YN F0 L 2%
o,

(2) A Y~NLF v EOBRE & AL
HFHEABOE S —FHDY 77 LAY
A RE LT, AN A2VLHEBE A YL
B UBD=—F IV R LS O kit S
e Lz, =—F LA ZiIokiiRiz sy
THEFLLHRO BALA BRI T
D=, Wk HERE & HET O IRE
B, EREDBEIENL LN A A= A DR

3
8 FE R D AN P
1 EMES BOBER
MR M A
(a4 - R
o e
7 A FTR
F
L A WDFR
TA
HAME | sreserer
4 (e )
d SOM 1
4 2 i
b A SFE 2
(0 ) M
S50OM 2
DR 1
a2

Lt ARE FI5FIR 3
S0M 3 il

X 3. RFMEEED L /8= AL MET L (HER,
2008)

B fEAOERB NI YTt Xk H i
WL H 2 TWA N EBIET 220155

KR iTo 7=, BB BT, RE.
BHFR, RFE - BREERNMUZBEOISE TR,
0. BB I A S L AR REE
EHERMSGTRHIRER & 72> TWDHZ EH
LMo T, EHIT, KB IR ORI
B D LAY O, KEY) O YA kA PE
MRS KON R B N A A~ A 7
ORI T — X A LT, ki
BIRIC BT DIRBIRERET NV EMEE L DD,
PRy, #EEHE, HIAHE, EEEZENTh
DOBEOEDLVICOVWTHELZ (K3),
K% B CILER OMATICE S 2k L | 5
%mm;é%ﬁEMﬁﬂﬁ @ﬁLT%D\
IRFBIEERIRBEIXZ O T OB TIZH 5,
%HU%wbﬁ/y/7$&&%%K@o
THMEEE, BE XTI AR LA 17
FE Loz, RFETIIZNLDT Fr—
FERAE L, MEKBHNERET — 2 BN FETD
1980 AE BIFRIC O - DM AERRTZ D4y
Ak L OMEECHEE D A LI OV THIHI L,
Aﬁ®iﬁ$%mmgﬁk®%ﬁm&£@
%\m%m X DHEREZLIZ DT OEHR N

"o, kEEAREROBEEEL N RIEREEIC
%t%#74~%ﬂy&ﬂ%#éﬁ%ﬂ%
obh- (X4),

iR
(L1004’ HI-Y DM S HE. %)
e
(=]
O 77T
-
-
s
-

.: ® Saxifraga (b)
go. O Salix |

sk =

SwEE
(E0Am'B-UDSHE, %)
L]

40} .
20F oe e
8
oF . — ..
0 05 1 15 2 25
40

® Saxifraga 5 (C}
O Salix \
30

20

H—mtaR
{mmol CO, m? day™)

101

. ..
of se ettt oe e . .

0 05 ; 2 25
IR b@?ﬁﬂ{kml

4. BB R BT D EEMHEE RO AR &
oA, BROZEERFRINE (F—)APER) D5y
. (a) KB4 BIR I B51F A R O £1E, (b), () 5k
BifE Saxifraga & B HIE Salix HSHEAL - HIERE
W28 B EIE & i—IRAEFE D /34 (Muraoka, et al.,
2008)

5. ERRBRWLE

(MeEamsC) (37 1)

(D.Yoshitake, S., M. Uchida, T. Ohtsuka, H.
Kanda, H.Koizumi and T. Nakatsubo (2011).
Vegetational development and carbon strage
on a glacier foreland in the High Arctic,
Ny-Alesund, Svalbard. Polar Science:
doi:10.1016/j.polar.2011.03.002.(ZEFHA)

@Uchida, M., A. Kishimoto, H. Muraoka, T.
Nakatsubo, H. Kanda and H. Koizumi
(2010).Seasonal shift in factors controlling
net ecosystem production in a high Arctic
terrestrial ecosystem. J. Plant Res., 79-85.(%
A

(@ Yoshitake, S., M. Uchida, H. Koizumi, H.
Kanda and T.Nakatsubo (2010). Production
of biological soil crusts in the early stage of
primary succession on a High Arctic glacier
foreland.New Phytologist, 186, 451-460 (&
A

@Ueno T., T. Osono and H. Kanda (2009).
Inter- and intraspecific variations of the
chemical properties of high-Arctic mosses
along water-regime gradients. Polar Science,
3, 134-138.(& 3 A)

® Yukimura,K., R. Nakai, S. Kohshima,
J.Uetake, H.Kanda and T. Naganuma
(2009). Spore-forming halophilic bacteria




isolated from Arctic terrains: Implications for
long-range transportation of microorganisms.
Polar Science,163-169. (& #tH)

®Mori ,A., T. Osono, M.Uchida and H.Kanda
(2008). Changes in the structure and
heterogeneity of vegetation and microsite
environments with the chronosequence of
primary succession on a glacier foreland in
Ellesmere Island, high arctic Canada.
Ecological Research, 23, 363-370.(& #i4)

(MMuraoka H., H. Noda,M. Uchida, T. Ohtsuka,
H. Koizumi and T. Nakatsubo (2008).
Photosynthetic characteristics and biomass
distribution of the dominantvascular plant
species in a high-arctic tundra ecosystem,
Ny-Alesund, Svalbard: implications to their
role in ecosystem carbon gain. Journal of
Plant Research.121, 137-145.(&#A)

(®Nakatsubo T., S.Yoshitake, M.Uchida,

M.Uchida, Y. Shibata and H. Koizumi (2008).
Organic carbon and microbial biomass in a
raised beach deposit under terrestrial
vegetation in the High Arctic, Ny-Alesund,
Svalbard. Polar Research, 27, 23-27.(&#t
)

©@Kume.A, Y.S.Bekku, T.Hanba, T.Nakano

and H.Kanda (2008). Nitrogen
concentration within Saxifraga
oppositefolia in different successi.

Polar Science,143-147. (£#HA)

Ea%E) (GST )
OEVTT - BES TR - s - HIREKEL

ANRIEL SRFAERERICER T A HEEMAE YR
EEOBIMRER - & 1Lk LR o B
WIS D RFE - %5k - U IR, BARA
¥R %5 8 RIAER=.2011,3.9, FLIE.

@0sono, T., T.Ueno, M. Uchida and H.Kanda.
Abundance and diversity of fungi in relation to
chemical changes in Arctic moss profile.
Second International Symposium on the Arctic
Research (ISAR-2), 2010,12.7,Tokyo, Japan.

(®Kishimoto, A., K. Hayashi, T. Motohka, M.
Uchida. Exchange of greenhouse gas fluxes in
relation to vegetation coverage on a glacier
foreland in the high Arctic, Ny-Alesund,
Svalbard.Second International Symposium on
the  Arctic  Research  (ISAR-2),2010,
12.7,Tokyo, Japan.

(©Hayashi, K., M. Hayatsu, S. Morimoto, A.
Kishimoto, T. Motohka, M. Uchida and T.
Nakatsubo. Features of nitrification and
denitrification of an Arctic soil in Ny-Alesund,
Svalbard. Second International Symposium on
the Arctic Research (ISAR-2), 2010,
12.7,Tokyo, Japan.

(®Tomita, M., T. Masuzawa, H. Kanda.
Comparison of characteristics of Polygonum
viviparum distributed on the Arctic region and
Japanese Alpine zone. ASSW Science
Symposium,2010, 3.29, COEX, Seoul.

©®0sono T, M. Uchida and H. Kanda. Natural

abundance of N in leaves and stems of Salix
arctica on a recently-deglaciated moraines on
Ellesmere Island, high arctic Canada. Xth
SCAR International Biology Symposium.
2009, 7, Sapporo.

(MUchida, M., S. Yoshitake, T.Nakatsubo and H.
Kanda. Effect of temperature and
ecosystem development on substrates
utilization pattern by soil
microorganisms on Ellesmere Island,
High  Arctic Canada. Xth SCAR
International Biology Symposium.2009, 7.
Sapporo.

®NHEEAS, NEHEC, ITHEEm, SHE
1T AEH A2 R — LSV ke TR K
DAL AR SR 2 DT B R = A B
D REPL—53 T L~V TR PR R 58 [RIALAR 5
Bz K 2 RRGE. B A M Bk 2% 2 B 2% A
2009 4 K4x 2009,5,19, #9R.

(@Kanda H. Evolution of Arctic Ecosystems in a
Warming World. Symposiu on  Arctic
Connection, Results of 150 years of Research
(Arctic Science Summit Week 2009), 2009, 3,
24 Bergen, Norway.

100sono.T.Estimation of the decomposition rates
of dead woody stems of Salix arctica in
recently-deglaciated area in Canadian high
arctic using radicarbon  (14C).  First
International Symposium on the Arctic
Research (ISAR-1). 2008, 11,5, Miraikan,
Tokyo, Japan.

DUchida M., M. Uchida, T. Nakatsubo and H.
Kanda. Microbial activity and
decomposition characteristics in a raised
beach deposit under terrestrial vegetation
on the high Arctic deglaciated area. First
International Symposium on the Arctic
Research (ISAR-1). 2008, 11,5, Miraikan,
Tokyo, Japan.

@EREFEZ | AR, PYEUHE L. e AR
B b A RE R 0D B BB ER (2 X9 2 iR o
W' T VKDL 55 8] B ALRE
F.2008 4 3 1, 4 ] [E PR R

OF H3ER, BREL. b AFE T 5%
A BN O AR~ L T T R
7 AN T~, 30 [AsEEY s
R, 2007 411 H, ESARRBF AT

(XE) GFs#)

O HEE SR (). RILEEE. 74 2a7
—HIERBE O X A4 AT — (R
17 « RILUFHHRE), 2011, 217-226.

Ok B ). RIlEEE. 74 2a7
—HEREBEO X A 2 T —. (EE
17 - RILFHWRE), 2011, 227-229.

@OFfHEW « 5L FRE. &1L KFEH
R BREBRENS LoD LR T
T OBEE, 2009, 311 H.

@HGREAL (R Hsr . &1 =,

2009, 446 H.

G fHEM () . 7 H R, &Y
(7= 3H : Al SHICAEBTT 2%
PEAR AR O R & i) . (R R LR ),




2009,
214-224.

@WEW£<5@ ST H AR . LR
(107 : mM®nkﬁ%>@WWWL
fma), 2009, 293-306.

GUNS %<f@ N7 H AR LA
(%51 3= 2 : /\47/ﬁ${%) (MR
2L, 2009, 348-359.

(£ Dfh)
R A2 ) 2 A e 7 — &2 N — X
http://antmoss. nipr. ac. jp/database.

html

6. WFZERHAR

(D) W A
M 75 (KANDA HIROSHI)
ENTHRHATFSERT - 4 B 8%
9% 5« 70099935

() 9oy
R 354 (MASUZAWA TAKEHIRO)
FRl R - BREES - H%
9% 5 - 40111801
SHEGE) Akl (SAKATA [BEKKU]
YUKIKO)
AR SCRE RS« SCFER - B3
WF7EE %5« 20326094
KE =75 (0SONO TAKASHI)
TERRT: - et si e v & — - R
WF7EE %5 90335307
K EE (KUME ATSUSHI)
JUM KT - R - ez
WF7E8 %5 20325492
Gtkr 48 (IMURA SATOSHT)
[E N AR AT SET - WFFREE R - HEBER
WF7EE %5 : 90221788
WH  #C (UICHIDA MASAKI)
[ENTARHUFZERT - AFR3E R - Bh#
W75 %5 - 70370096
FOE B (WADA NAOYA)
B IR - AR v 2 — - B
W7e&%& 5 - 40272893

(3) LT T
L



http://antmoss.nipr.ac.jp/database.html

