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Study on Physiological Parameters of Native Plants in Arid Region in Central Asia
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In Central Asia, desert is one of main land cover where nomadic life is common especially in northern area and in
mountainous region. Since native plants are fully liable to climate variation, this nomadic style can be easily

impacted by climate change.

To consider expected impacts on these climatic variation, physiological parameters in land surface model was
studied. Firstly, through satellite analysis, seasonal NDVI and surface temperature and snow cover was compared
with climate data. As the result, in the center of Kyzylkum desert, several types of phenology were found by low
precipitation, high temperature and cold wave. Since land surface model couldn't consider these impacts,
physiological parameters is changed and used for analysis of climate change impacts.

1. [ZL®IC

RN - S AN - WA AR ) TN AN
BHE 2 H T AT o7 T, dEESeILEE A
Do d UCHERREA TR U 7 352 0P 36 03 R s L
AToD. LanL, FlEHREA IR0 E, ik
DRk 2 T KRBT L CHI RS 5 729,
Frx DKREBOEBELE RELZT, FE~OHFE
HLEE D, ARORGEEBOREIHMELMLETH S,

L L, ITHFREINTE TV D F 2 DA KE
BRET/VCIE, FRIC RIS TR & oD R 3RS B2 23
WL, ZOFRRREO -0 b B AE T oA
BEHEEFIEICOWTHRANSLETHD.

Z OHIETIE, R[RBEEE ORI X o Tt Ak
D F & KRN RIAE L TWD (Kusunoki et
al.,, 2011). I 5 (2015)1%, LT 7 DT T NI
B WT, ABZTREMAERTRKAET LV
MRI-AGCM3.2S % A ) SRAFICHE G ARG €T /LI
£ 2 AT 24TV, ZORERE L TRIEEEIC
K D AFEE O, HERKTFEEOMEMZHEE L
7o LinL, IO KINCET 2 B & L CTniaiz
¥, BUFEAITIIRE KB D L\ (LSO REE 4y O F
BURBENRF SNTZELER-TEY, JIRESK
WHEBIIZTEF LG LWz B RE A~ DR
WZDOWTEEMICRRET L T o 7z,

Z ZTAMIFETIE, HRT DT ORI A R
PEf@ARET W LD THKGBOHEEZITH &4t
(2, FHA ORTEMNT 2 AW CEBEOREDIE IR
FEE L O AITS . ZhICX Y, EEERET

IINDEFEDAER/ T A —X ZERF 25 &3k,
WA A OREIENE 2 RBLT DT VBRI 5.

2. T FIE

AWFFETIE, £ NDVI O LTI Sl
TIEEEHEE L, TOEBLORKNERET —4
ORI FE S W HIZR IR E R S8 A VL T
BETDH. D%, TORENEEETT VAN THIB
ENTWDENEHERT 5.

RN DX BT, FRT T OT T IVHETIRN O
RTHD. iED NDVI A LHigET — % &t
L, WINOA 25ESREEZRET D b0 xE
E LT K LICEDORFE DI % GLCC iy E
75— 4 (http://edc2.usgs.gov/glce/) & H( 2”9,

B AL 7 L2 id SiBUC (Tanaka, 2014)% A
7-. BLRo SiIBUC TiX, HEEkSE, KR, REIC
LAARBIEENEFEB SN TS, AR T —ZICITH
it — & T % JRA5S5 L (Kobayashi et al., 2015),
BT —2IcE ST HB 2kA BT — X
(Hirabayashi et al., 2013) % F\ 7=, &5 R EHE T
B 6 DIRZAES ZSFETEHEAEL, TOFHE L hE
WITEVE & & bl L7z,

FHLEFHEET —XIXTROMWMY TH5H. NDVI
7 — 4% %, SPOT-VEGETATION (http://www.spot-
vegetation.com/) (2 X 5 DT, ZCRIiREE 1km, K
ALK 10 H TH 5. [AIFREIZ, MODIS 7—4# %
AWTHES S, MEmRELHEE L. BMERT —
XX MOD10 7' & &# 7 T, ZE[fiRf 1% 500m, K



FOWYLBER
FONYLDEL
FOWYLDERER
HY LB ERR
BT (F258)
BB (FER)
Wi

T A
HFEIRIEES

ol N|lo|u|s|w|N]e

10 19
B 1 REROME

WfEte 1 8 B THD. 2 NDSI (Normalized
Difference Snow Index) % Z&IZ/ERL S 41, NDVI 7 — %
RIIARX ORBEMHE L7 X7 T, 8 A
D R FRFEEEZ R LT\ 5. HERHEIREIL, MODI11
Tagr MR, ZERIBREE L 1km, REEARGE
X8 HTHAS.

3. fRHTRE R & B

212, 1OOQOTRLIEF VN AEEIZE
i 55D NDVI FEIEBOFER A R,

1999 775 2001 AFIFTHZERE L L THHITE D,
ZORER & UTRICE G OMPTEENE L <K\ 2
EDGIND . BIEEOTEMEE IR, B2 Tos
IETNDVI MET T 208 FuyMERICH L. — T,
2008 1T K & 72 FEIEIC K » THEMI S B % =2 1 T 4R
EEDLNTEY, FFIZAZFEIZEBIT S NDVI EME
ZEWMD. FIEO NDVIITEWIREETH 528,
A L D E HZFEO NDVIHZEWMEB TH 5.

UbEXY, @EOREAEZB DN EEDKGE R
SN TE(L L TWD Z ENGND. [G5Mic X
5 HERMEAIC BN D -T2 2 LI TR, B

I L > TEDRRNBHEETE A LRI NL.

—J5C, BT T LN OZHERGUCB L T,
FRBEMETTHREREVR LRI L3y
MmoTz. ZDT2DIZREAREND 72 < KARD E O
FICBNTE, KRS EITIRE T LRho
7o, REEBREE 21T > T < 7202iE, K&
0.30

0.20 \{E ;

0.10 -+

0.00 L e e e
1 4 7 10 13 16 19 22 25 28 31 34
===1999 == 2000 2001 === 2003 == 2004 -~ 2005 —— 2008

X2 %7 APEED NDVI ZHiZ2 1L

FEOENNZ LD THASBEOENEZHET HZ &
NEETHDHDT, S%IIMOBMERNTT — & b
U5 BRSO EE T X — 22OV TR
IR R TS T

4. fdw &A% o R

AAFFETIE, WEOKRRGM & A EMT & % ik
T 5 Z L THMRE O B A D AT A — 2T
OWTHRZ T 7. FOREE, HEMHT Tl 1km
FRIRE T > THHEFEOMEMIEIED R EIEZ 5 =
ENRTE, FRIEHIEABOREEIR AT, 5%,
MFEEECHEESROMET — X bEAT L2 LT
ETVOFEMARRE AT 9 &I, AR R A
REGT — X LFHANCHRT 2 2 & TR HUE OIS
PG D IO K E DR KRGS HET 5 Fik
ZOWTHRETT 5. Zhick v, BEEIIEFIC
[RONTHIRT 07 ORI BV TRIEEB) D
ITIZOWTHEET 2 FIE~ORERZ BiE 7.

ZE IR

1) Kusunoki S., Mizuta R. and Matsueda M. (2011):
Future changes in the East Asian rain band projected
by global atmospheric models with 20-km and
60-km grid size.
pp.2481-2493.

2) g EEER, HSENE, PdAeIE— 77 RIS
BT D KR T T V& AW REET DK
TAn /N T v A ORI, RS SCE
G(E#5%), Vol.71, No.5, 1183-1188, 2015.

3) Tanaka, K. (2004): Development of the new land
surface scheme SiBUC commonly applicable to
basin water management and numerical weather
prediction Kyoto
University.

4) Kobayashi, S., Ota Y., Harada Y., Ebita A., Moriya
M., Onoda H., Onogi K., Kamahori H., Kobayashi
C., Endo H., Miyaoka H. and Takahashi K., (2015):
The JRA-55 Reanalysis: General Specifications and
Basic Characteristics. J. Meteor. Soc. Japan, 93.

5) Hirabayashi Y., Kanae, S., Motoya, K., Masuda, K.,
Doll, P. (2008): A 59-year (1948-2006) global
near-surface meteorological data set for land surface
models, Part I: Development of daily forcing and
assessment of precipitation intensity, Hydrological
Research Letters, Vol.2, pp.36-40.

F—U— R REEAET, BTERARNT RoRRH, B A

Climate Dynamics, Vol:37,

model doctoral dissertation,



