Wy & 558 (Climate in Biosphere) 25:5-8, 2025

2024 FHE - WUESGH RS

FEE : 2024 45 11 A 28 H~29 H
BT - SIS o 2 — (R HH)

1. ARFER

1) KUK HE~D CO2 W75 B D B 5 K O 5L 23T
FAARFZAE » IR — « KA IE—RR
(BSLIR B R FRFBER A FITFIE )
AARICHES < FET 5 HHoh T, BR Y 3o+
TIZBEEICR SR, COx DS Z A9 5 AT E
RN D D, AT I LEEH R OART
Holelz, KR TIHEKRER ERaxRNRTA—F %
o T2 ERAEAT o 1o, FEATHFRRRRICHL 4 VT2 FEBR©
WA C & D2 HEEA~D CO, WAENHER NI, £z, EK
REEZTZEHRTIIN 30 BRAT 2 LWERICIEL X
DA CHh T2, pH % 4B o 7o 28R CIlIW A E A3 K D DR
&Ll U TR W ATREME DRI S e, FEBRSME, Tkt

WECH R O R HNE D,

2) BEEEEEHWEME N v T EOoT VIO EE)
FHH— A F TG R T L - A iR i o F)
)ﬂ_

FEARASE 1 SRR B 2+ AR 3
(L BBURF RS pE & R e
2 (L O R KB A R R A S0 R
Sho R R A > Z —)
AFIOFEEERTHDL T I U~ EXIRIT, HEiER

PICRRIE ST RBE DRSS b T » 7 R 2 VTl

IR Lol o, A B BEH LHER 2 3HHl5

DYAT LNEERTDHI-OOMAEEDL L EHE LT,

Ei {5 E O S E i LS8 2 tuls & U7z X ) {5

EERT D707 T 8L, ZTOMGETFI v~ EZOM

WK T AREFEET VEER L, REFICHRE L

BT L7, B4 L Th AIREDORE THig -

OT VI v~ OEEEE BEEEATRETH Y, FoHBED

WYNCFHAITE B Z L Rahi,

3) EJESEE 2 WG H O LAL #EE— b~ KA~
DO —

PrN B LRI R e RS 2 B 1[5k 2

(M1 R R BRI R A SE R,

2o R R A I v 2 —)

UIFRE TR L TV D 1 ROBEEER) S LAI ZHE

T 5 FIEORIEHLE COERAMBRIGHEZBEL, ~v 24k

B h= MK L T, TUXNHATEIOE SN ATFE

https://agrmet.jp/wp-content/uploads/2025-E-2.pdf
20244F 11 J 29 H  s2fd
Copyright 2025, The Society of Agricultural Meteorology of Japan

72 Web 71 AT & RAWT, BoNbREEEGZRE L, LAI
BHEE L, RS A ERMEE ki U, R, T4
A7 EHWTIRE LB ZFHA LG, L0 IEMKIC
LAl ZHETHENTELER, EHLDOA AT TREL
72HEBTH, EAEORRFECIZE LA B2 — v %
B2 ENTE, AFETLAI ORBELEZIRZ D Z &N
T& D A[REMEDS RIB ST,

4) b b OBEHREEICBIT B BRE AR
— I E T & EEE A BRYE DR —
R - 28 | L s i e S IR &
(7 KRR BRI BB 2 7R
FexiznE iz, FAOFEERERBREELICBNT, &
MU O E 2 V5 Z & CIREHEE OB 22 ek a3 v]
BTHDLHIEEHLMNI LI, RWFZETHE, #HZiZ b~ b
Exigrl LT, BAZINEEHE GRS L, &
TR DR L 2 R RFELH LT, 2 OfEE, ECIZFESW e
FEEEECIRARBH R I IR B IZ R L TU o 7223, B o
IR B ZE DWW I RS B IR BB R D K & 22 BRI A
LRI oT=, ZDOZ 0D, BT ORI I H-3<
JERZEEIE, EEHHR O BEMZ EIZH G555 2 & B3R

=iz,

5) VR EIREED A RZEFTRIH T v o X— DR & £ D
PERERTIAM — oA A B U ARKR T LY T DR A
RS BT s —

Y TR T PR — 2 P R RS 2

(U R RN R AR R T,
2EEIRE ToP Al v Z—)

{E¥ D— B ORI & &G aEO I (RP) X, T L

WIEE M Z RTZERAMESNTWAR, FilfRR b L RBR

BETFT, RP BEDXITELT DD HONTOHEIT

FEAERN, £ZT, RBISETIE, AU LY UEXS

(2, HLf R R LR & R/P ORIFRIZOWT, FrHLBSS L7

BELTF v o _—F IV CTHRE LTz, OSSR, A L

AT T, REWEIC D DREOEA A KIFIZHIN L7

WHEH BT, EIERED RP IXIFEBIL L oT2e 2D

ZEME, RULVYTIZBWTCE, BEANLVATTY

R/P DIEFEMED RTINS Z EDNREBE I Tz,

6) FEMEREREANZT X LT 3 LA FEYRET L
IZ X2 BBHEE S = b~ METHI

FEPNIELIE 1= P2 s D 1o i HLIBL AR 12

(VBEIRRFRAED, 2 BB HIN R R R LA IER)



A
U TV E A MEREEEA RGN S A T 2% VTR LCill~_77, A ENF 2023 4F 12 B 22 HOBEEHE 2 EY -

[

HL b~ b OWEO—EHE O B ERCERRER &
OEGFI Ry ML RGShEEERER»S T v
H AT 4 LA MNEURET VAEER LT 1 %O E T
WLz, 2T =215 T 0 F AN 82 OEGTHEL
T A MIHEY 451372 & & D RMSE%IZ 19.9% T o 7=, THll
f R AR 3~5 WO BREEARES I ORABRT 1 H
OIS D REROEEENRE -T2, 5, FEHET
ANOT— W ERD X E LEGAICIE
RMSE%3& <, #EEEm IS ITFi A E0BMA mme S hiz,

7 L FAGBRRES 2 fTREIC T D BREEHIEEAT I BT 5
WHoE
KA ELIE - A e B
(L R A W B IR BR BT ALY
T T35 TO L2 AHIHTIN T, Fhllr OB ER 5 O
BOEALIZ & D HALE AT B 72 W OAEERO R RILZ B L
PR IS B L@ RO R 2 RA LT, BAERHIHEEN
M ZATH 2 LT, PEFEPAREICHML, HRX (@
HOFREELX) (TIEVME & e o7z, £ ORIR, BREREEN
HRERF X TR IR 0 B E RS &0 72 0 DR PERDS 40% 1L 1
BN U7z @I EAR DR B2 5 A 2o T2 s, F
TN—= OIFNCRI R AR LTz, S%I1%, BARE R %
RS BR A DIRFT O i iz K 0, INE DR K LA BT

-
[

9

8) WA J5 A BEMHERRE D Y G BRI R IF T 4
Sal—Yarickb &8 -
Bphpis— VRS B EE AR 2
R 13- JLEF RS
('EEREE ToP LAl & —
2 RTRERE SR SEERBEAFIEIM, LN KR RESERE)
b~ b7 EORiREEEY TR, BAREISNRIC, @
ERAEICER SIS, Bl () FIEEXT AL, (Eo=H
OB —MEOBEN LR HRA RN E SN TS, FEEE
W2 EORRE, BATEAR 7 — L ONEERE (4) 1T 5
OMNFTAPTITR, 2T, AFZETIE, BOFHEE A
EDOBRIZONT, Y2l —Y g Ak VBE LA &
IO KB T — & & TN L7558, 10 H~3 A
DK K H T, R EFMOFTHWERIE DA, Mk moFifE
I b, HHPOMATENA RN K 2%EERE D
ZEDBRIE SN,

-

=

9) MBLEEDORL-EATIZBT 54
I XD BEEORK
FEARME T L 1 SRR 20 R ERL( 2+ i LT 3
(A CRERREAES, 2 B RFR B AR 2 TE R,
3 PRIBR A BRI ZERT)

O L TE R

W TNT & 2 A2 T e R M R T 7 & O E BRI 1

EORSCHEL L VA TLFHOERBLERTARTH D,
ARFFETIE, AFITHBROGE EREE R A (B
BT) SRR (R o 2 Hus ol R KL,
W LD FHOENE, MK TOME 7 v AR

i, S EREO+ B ET L HIR T ORI DR & i L
Too BEAKRIFDORE I LRICBET 2MEHT O R, HIRT
FHBEETE RN, RERE L, ABERNSS 2o TEH
v, B Ao+ BE LR TROHIR TIXEZ O 2 A 7035
BT EDHER S,

10) @R PENILAWICB W KB 2 HENC AT 5% -
TREEICRET 2 WFFE — 8L & YIRS
AP N
(CEIPNES - 2 STAE S e i)
EHRO LHCIXBEPLEEA B R IEWV FEED LIX
LERONDA, ZhboF - FEEIIMHZEHNETIImn
HIT B ORI LWKZER] 2 — L B o, ARFZETIE, &
HRFEHTOE - TREEZXNGIZFIA LT TANRAT (—
TERFHIFING COE B OMFHRM) ([CkvitsklL, oA
P& R D 72O OWIIIENT 21T - 7=, 2024 £ 11 A 7 H
DOHFEF T, BRIBAL D b EmE R A CRIRSK 3CHE <,
T o—VBBENEL TN D ERRBE I N, [RIREE)
W ETTFEENEN SN, 77— BRofIEOHAR
BHINERTHD Z EIRB ST,

i
IR

11) EEEEWZAHCRAT L8 L SPM BE OB
A Feg 7 - E AR
(AL RS BURBE R FER BE 1)
AR, BOFRAEBESBMEMICSH B LREIh TN 5,
ZOERE LT, #ffbick st — 747 F
BENERH SN TS, L LRnb, BEOBAL, #ili
TR UFETHLHRE SN TWD D, —HHIcETl
DEEBLTNWD EEFEWVER, Zofliicd, HEENO B
BEIZEE, ETIERS A TOFERICELEZED, FEO
FEAE BB LTS AREME S R S NS, £ 2 TR
FeCIE, BB T 2 % RIS, TORAE A EOREL(L,
BXORAER, ERABICBT 2L SPM B E O B# M4 &
B 5T LT=,

12) 2023 4F 7 A 10 BIZAR KT TER S 72 KRIZ>0n
T T AL AT — 5 % BT HBIHENT

FoIE ONCY W - v

(BN RS A LERL )

AR, KB R BXOZoMATiEkHic k3

KEDHHE L TCND, AUFZETIE, 2023 7 H 10 HIZH

T CHHSHZKTICOWT, TAZ AT —% (AZEXK - 1E

Al - B - slE - L) & WIS BRI 21T o

72 T ORER, YOI KTOKRWIZIL, FITE~ TG 6%

D ORBLA 7 — )V OB FEIC K LT, PRl i Ik 7 S8 2
=V O JyHIR D BE 523 R S ATz

13) RTK-GNSS #ffi > 7= N u— Z2fgillilc L A KR4
) S TR = OO R T 25 B D fEAT

PR VAL B /NARIGEE 2 B (ERE e RRTER 3.

i k!



HEW &5 (Climate in Biosphere) 25, 2025

(P KB CEERFEREE LFFR

2 KPR T3 KSR BE LEF9ER

3 BN AT FE Y o 2 —)

RTK-GNSS #{fi-7c Fu— 2SRl &Ic LY, RIKFLE

BB EOREN BB THLE W RSO TBEHRAY

NF| LE BRSO [FDWY] IO\ CEED %2 T~

T2o 3 =R A ERDIC B W T A D WP IE ER /0 TR &

WSIEIN D —F5, B A YU ST RN B 722 HERME ) 23 e

REN, BRI A U AT AT HERE DSBS T A E D 1m &

RBA Tz, AV YGRS B EAROE S &z K E < flm

DO M U7 ERHER I N, 5= A8 CRE A AN

T DG HERME RS D Z LRI S, BEA YA
FOHENER SN D,

14) B H DKFRDAEFIHFROHEEIZ DN T

A T LA — T gL 2
(ME R R AMOKFERR G AN S 7 v & — FEPE R S FSEEE,
2 [ - EIREREEMIIER)
ARFFETIE, Kfg THE N | OEFHRE, THD A
T AR LIZERNOHEET S AT LA LT,
Raspberry Pi & V723 27 A%, KRB CTHEL, &
BLUEGZRBETHICL VT 5 2 & T, B,
R A HEE LT, EOfE, B XOHEREIX&E» -
7208, R OHEERE XKD - 7=, MR IR OB K
DECEFENT T2 Z L CHEWRE Th o /o, KTV AT A,
BRORWES THAATE, KBOAEE RS ERENIC

IR 5 LAY — AR D2 ERBEEN D,

15) BEURIZET 2EVHIE Y A 7 o Mg eI
R KA —
(AL RSUR B R FER B 50)
BEURIE, BARMEBHICAE L TWATD, BEFRICT 2—
VRN RAET S L, MR K o TE 40CH VW VES & RSk
THZEbHD, TIT, MEMOBEURE XGRS, #
T, PNEEEZ T 5 X O ICHERIEE (RIR), FHRHLE,
HEERIEE O T AN A Z /2y, WBGT ZHH+5Z L
T, HFHXBIOZENENOHKXNOEFIE Y R 7 OIFZE
BRI L-, S 5I0, HIBRAYBER A BB O
WCEDEIITHFEGE LTV EDESH Lz, TORE, B2
BREED B Z{LIFBVPERIE Y 2 7 1B L, WBGT I3ER

DEINITET D2 LREINT,

16) A FEEEIREZ KT S EHEMORICET L8
FE T #E

K _E1#EI 1 Taufiq Yuliawan 2+ Nazif Ichwan 2

(BB R R B S0R,

2RIRFBEEA IR

A XEFEOODEHR LICZF5 NM x5t e L, K\

IREE 28°C (Tw28) & 32°C (Tw32) DA RETEIRE Tc

WCRETHEBELIEET LV THRE LTz, Te ShBE 02 FE

L7-fER, M ESTIIRILa s 27 X ZADE HR 2

0.44°CIED» 72, F72 Tw28 OREE B Te 1% Tw32 LV b

HR & NM TEZENEI 020CE L 0.22CIEK»» 72, T
HliL, FEOMIBREERBICHRATHD, S HICHEMKR
G, KRR O 20%3FEETESRICEE L, K
RIROBE I Lo Te 2K 2 HE L7225 2 LM
Lotz

17) LT50 Z AWz vy 2w 2 0 OEDIE M OfRhr
BF G 2 BN 2JR Brs 2
(' BIR R P REBEE TSR,
2[Al KPR A TR R
AAFED OB, KA T OBRRKIZE W CEERAH
B Ch D, HESHERICL DMMIROMLE, MR
FEZ L DRAET D, WY OTHEMENFFOEERRSC, 20
FHIABZRET S Z L 1T, HESCEEOREZERLL,
iR Z#BE LD L CEHETHD, AT, BEHEE
LT50 Z FHWC, 7o a2 v I b OEERZRICmMECS
WTHRNT Uz, & ORER, EHEIN OFIEITHIT TO LT50
I HERIR & B a2 R L, RERIA 22 R0 R
ITAWZER D200, FL TET D BEROFE RN
Hsoni,

18) Ay aF—H &N A R0 BIFO ARG T
22O T

o3 O NRR I s SRl Ly o vl

(AR AU, TBUAEARIRST)

BIE, AMeDAS 7 —# Z A=A 2 B DL T 22

D7D BLASTAM ¥ AT ARKRTEHEN TS, K

WF7eClE, BEKLEA v 2T —X L0 1| BEEEICTE N

I NDAER L, BAKEZHAVRVIENS BIFHOK

Ye U 27 DJRIBHETE 2T, ARFIEIC L B TSR %

BLASTAM & W42 & 2D 0ZBITROONTZH DD,
BER BT 22 AE R3S B iz,

2. DURTY L

UMY o, TSR
D 4 OB NMTONT,

DRcHI#E) EELT, T

(1) Recent global distribution of aridity index and land use in
arid regions

Reiji Kimura: ALRC, Tottori University

This study examined changes in the global distribution of the
aridity index from 2000 to 2020 and compared them to changes
from 1951 to 1980. The regions with relatively wet climates, that
is, semi-arid and dry sub-humid regions, became drier from 2000
to 2020. The largest use of land in drylands was grassland,
followed by open shrubland, cropland, and savanna. More than
50% of dry land was accounted for by grasslands and dryland
forests including shrubland and savanna. The relationship between
the aridity index and the normalized difference vegetation index
indicated that the value of the aridity index of sparse forests and
grasslands equaled the threshold for climatically stable existence,
although the range of the aridity index was wide in both cases. We
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also made rough assessments of soil organic carbon sequestration
in dryland forests and grasslands.

(2) Envisioning the sustainability of rangelands and pastoralism
in the Eurasian drylands
Banzragch Nandintsetseg: IPDRE, Tottori University
Intensifying extreme climate events, particularly droughts, pose
critical threats to future human well-being, especially for natural
resource-dependent livelihoods like pastoralism, which are
already strained by climate and socioeconomic changes. This
study assesses future drought risks to rangeland productivity
across Eurasian drylands (EAD) during the 21% century. Using a
process-based ecosystem model, we integrate projections from
five climate models across three shared socioeconomic pathway
(SSP) scenarios (SSP1-2.6, SSP3-7.0, and SSP5-8.5). We used a
probabilistic approach, defining risk as the expected productivity
loss due to both the probability of severe droughts and the
vulnerability of rangeland productivity to these events. Results
indicate that drought risk and vulnerability will increase in both
scale and intensity across the EAD in mid and late 21% century,
particularly under medium and high warming scenarios. In
western EAD, this elevated risk arises from both prolonged,
intensified droughts and increased vulnerability, while in central
and eastern EAD, increased vulnerability is the primary driving
factor. These findings indicate that future droughts could worsen
livestock feed shortages, posing an even greater threat to the long-
term sustainability of pastoralism across the EAD. These findings
point to an urgent need for adaptive management strategies that
can sustain rangeland productivity while supporting pastoralist
communities—marginalized groups whose practices contribute
significantly to ecosystem health.
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