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Does Mongolian Grassland Really Degrade?

Nakano Tomoko

Mongolia is located in arid and semi-arid zones in eastern Asia and is sensible to
climate change and human activity. Therefore concerns about land degradation and
desertification due to global warming and/or overgrazing have been rising. In this
study, I explored temporal and spatial patterns of vegetation change, and climatic and
nomadic influences on the vegetation in Mongolia by using remotely sensed vegetation
index, gridded climate data, and statistical data of livestock animals for the period of
1981 —2014. Based on Normalized Difference Vegetation Index (NDVI) analysis, the
area with vegetation increase was more extensive than the area with decrease. The
climate data indicated that air temperature has risen throughout Mongolia and precip-
itation has decreased in central part of the country. Number of livestock animals has
highly increased in several northern prefectures around the capital city Ulaanbaatar.
The results suggest that the decrease of precipitation and/or the increase of livestock
animals may affect the vegetation reduction in Mongolia, but these factors don’t
always cause the degradation of grassland.

F—U— N EOVE, WS- PR, ERARER, BEL, SUELE), #EH @ik

[B %]
1. Lol
2. fHF—%

3. ML EE

* LR AR AT B



9 RS AL SR AW FE T A 523 %
1. 3 LI

1.1 HREOEREBW

(bl ] 1%, EREASHEALRH LS (United Nations Convention to Combat Desertification:
UNCCD) (24D, [W2igdhis, ~Eiaigblsy, oG imiEiisic B0 2 55 L o2 )2 NG E)
EOIEIELRERIERT 2ttt LEFEIN TS, HROBEBOKN 4 H % 5o
BECIE - CERZIEMISIC I 20 AL LD AN A DEDS L, BESCKEEIEEIN TV L. BEAL
ZZ ) Lo - MEFEEIC L 2 BROEELR Y B S, BEOAL S TREREPH S
B EhE 2 2 CRIE 251 SR 24720, UNCCD O b & BHEALICA LS 2 72 ORI AT F
HETHYMERTLLY,

EVINVENIRT V7 OHEEICVEL, 1Y 7 EHRENISRENAEETH L. SBEIER
FElk CTREKEA D 72, B TOREDNEIE - LRI ALE L Tnb. 27y TEIFENR S
FEPIL AL, 20720831000 F2 R R EI2h7Y), BHRBS AN DEFEDOH.L L
o TE, LALARDSESE, £y IVEIZBWTOBE L (HEOHL) »ETLOOH
DT ENEE SN, KRR TH L ERADHEI A STV S, B 8RNI A
MO (HERBIURE COSEAS), T3>0, Wi &) & NARER GBE, #HER, B
R E) BHIToNLHY, By IVETORELMELZ 25720101, TFBRELEL,
ZOEREMASNIZT LI ENEEL 2D, T TRIFETIE, ALHEIZLXZYE— Y
YT T=5 #FIHL TR IVEIZB T AEEZLOMT ZER L, IR THAEZELOZER
L) 9 BEBEDEA, REBOTALFOMNT 2 FERL 72D T, ZO/REMET 5.

1.2 E2IJIEOHIBRIRE

EVINVEEZ— T 2 7 KEONERICAE L, FHHEEE 1500m % 2 2 5. WS
(TR RS 4000m %A % 7V A LIRS & OSB3 3500m AREED N > A LIRSS b,
FHRICAT IS L7208 TRERNIIE S 2 2 (X-1).

-2 IFE PO 5 2R LT b, PRI HEHB THEINSCHRETH 558, LT
R CTEFRON, EEOEWEHT-5C, HBTIXOCHEL Lo Tna, FIIIEE
LTwhwgs, WEETHZE Y TV TIEAIROEEIEAKE , &EH LREH DL 40

1) BREABREER, TAN4A0&ES L EabE bail] (PDF 7 7 4 )V, URL: https:/www.env.go.jp/
nature/shinrin/sabaku/download/panph.pdf), 16p. 2013.

2) The Guardian, “Climate change in Mongolia destroying pastures on which nomadic herders rely”,
(URL: https://www.theguardian.com/global-development/2016/mar/10/climate-change-mongolia-
destroying-pastures-nomadic-herders-dzud) , 2016/03/10.
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Tl 200mm PLF &z L 725810 o T b (-3). 207z, JLE CTIEHRMIETT 5
=T, HEICIIEDIEA S L WO MEDGAPEY IHENTWE, FRKEDB X Z 84
5 A5 9 AOEEIZL 25 &, HOBEEZ X2 Twb.

M-412, EY INVEOTBEAO—2THL7 A~ 7 (HRORIZH:Y) 2Ry, ErT)
ElE 21 07 A7 LT TN =MUVRRIRRH Y, TAXTOTIIE34AT DV A (HED

MICHY) PRESN TN,
2. EHT—%

21 HEEREH
BE RICAEE 2 OO, KEE0 ) HAREOTHERZ X CWIRL, —75, @Rst

AR < BT A B 2 R, IEHALEREAE RS (Normalized Difference Vegetation Index:
NDVI) (%, ZOMEZFMELTORASLEH N8 TH )Y, BELOBYROBEYE 2
5720, % Ofid - ERERIFETHWONLTW S,

NDVI =(IR-R) / (IR + R) (1)

2T, RIBALEHERICHER L2t v 3 — CTllE SN ERIMEO S, RIZFRETHE
WMORERTHL. NDVIIZ0O25 1 OMOEE LD, 1IZEWIEELZ O PERTL T
LHIbHRLTWDS,

4) Rouse, J.W., Haas, R.H., Schell, J.A., and Deering, D.W., “Monitoring vegetation systems in the
great plains with ERTS”, Third ERTS Symposium, NASA SP-351 I: 309-317, 1973.
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-5 € INVENZBIT S NDVI GEdfEE) o0Fm

AWFZETlE, KE National Aeronautics and Space Administration (NASA) 12 & > TAR &
LT\ b Vegetation Index and Phenology Vegetation Indices 15 Days VIP15)?) F—% £ |
O NDVI & F\ T 2475 . VIPLS (3 1981 4~ 2014 4F £ To 34 EMIZoWC, H7if: (1981-
1999) 1 Advanced Very High Resolution Radiometer (AVHRR), - (2000-2014) i% Moderate
Resolution Imaging Spectroradiometer (MODIS) O HH T — & % FHWTIER I N T4, H
BRAIR 2 MEEERERE 0.05 BE (%) 5600m) DM ERET A /N— LT A, RIFFETIE, ¥ TVE
%o tedbif 40 BE~ 55 B, HURE 85~ 125 D FHIFII DWW, 1981 4F~ 2014 FDHZ (6-7 -
8:9H) OF—=5%Fyru—FL, &KEDNDVI ORKMEZ i L CTHIT 21772

M-513, 2014 428 HoO NDVI DA CTH 5. € > TIVETIE, K-3125% L7z &9 12K
EOMILARAH 5720, NDVLIITE I TE L, @R LAMB TR E W) 5z R L
TWw5,

22 HRF—%

W, HREE OGS X o TRIRSPHKEDOBINTOIL TS5, IThb o Rl
W — Z AR NIFEZ S 2 & C, BEREOKTIICBIT2ENALT -5y MME
SN TWA, KIF3ETlE, JelE East Anglia K% Climate Research Unit (CRU) 12 & - TERK -
BRFEENTVD 057 ) v FOATHAIRE ARKR (CRU TS verd.2)® #FRIH L7z, M

5) Didan, K., Barreto, A., NASA MEaSUREs Vegetation Index and Phenology (VIP) Vegetation
Indices 15Days Global 0.05Deg CMG [Data set]. NASA EOSDIS Land Processes DAAC. DOI: 10.5067/
MEaSUREs/VIP/VIP15.004, 2016.

6) Harris, L, Jones, PD., Osborn T.J., and Lister, D.H. “Updated high-resolution grids of monthly climate
observations-the CRU TS3.10 Dataset”, International Journal of Climatology, 34, 623-642, 2014.
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E Y DVETIRBERDSIEREE L 2o TBY, vy - Ix - evd - YF - F75D5
MEOREVEFTINTWL, ERROZHFHFELL, BEILR2ZHIIN)TLHON, £
TI)VERETR (Mongolian Statistical Information Service)7> Lo TRAEINTY S, Kiffst
TIE 1981 4~ 2014 FF DV & T IR ENRF R OMEELOT— 5 2 1 5.
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EBVINVENE, LD EMETHILGMO ML TVE I Ens, BITEOIREDOALDS [
FAL] #HBIT 5 L#EYTIE A, 22T, KEMZLICER Lo e £ L2, £ 3
7y FZEIZ 1981 4~ 2014 4E0 NDVI 7 — # \HIEIGE & it L, AEati9ica =28 -
PEMO SN B M A I Lz (-6, [-7). ZO2KOME RIS &, @iage L
72 B4 SERIZ DWW TUIAEAE DSRAE M1 Z IR A L 72 M X 1) 30 L 22 HS 013 ) 2% 2 & 255
HEND. T LHM - B OREZALOME % 7572012, NDVI A BN L 72 4 55
PO A-BO2HEY, FAAEEISHSLAZBEA,AS C-D o2 EML L, WRY 7T 7
UER L7z (M-8). (A & W2l L 72 T NDVI DK & SIEWS RSN, F72412

90E 100E 110E 120E

O A - BHISIZBIT A NDVI OBSRY % M-8 (72) 12",
K-6 1981 ~ 2014 4E |2 NDVI 5% 5H A B B 2 775 27 v R o454

7) Mongolian Statistical Information Service (URL: http://out.easycounter.com/external/1212.mn),
2019/01/31 feik BB,
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RRL727) v FRRL TV, EFHKRIGELED o213z cln () 24
AR SNz FFEICIE, L3N - AL D ICEBAZ AR TR A L e h
o7, ENUNOFEFHILCHFCRES AT 2R L, LCEICRBEADKE
WZ ERG otz KR, E Y TVEOFRIBIZB TR T 2B S s, FHE
ML, B - BB E FEMOBAMEI AR S Nz, % - FIIE ORI Bk m AN %
fEIANCdH D Z & DVorho T,

IO A-B-C-DHEIZOWT, FPH5R (K-11 /) ORFEEILE RS &, 2010 4
IR 2 ED K e EAE A OELIZR SN b oo, ke L CdRiRDS LA 5 2 @M%
AL, FICA-DHETIH004C EEABZ ARV EARE o T, FEKk=E (M-114)
WO REREAZEHVPAONL, AMBEOPT, FELEHZRLZOEIDHBIOATHY,
L6mm ~EOE G THAT 2 EMHE 5 7.
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Fo572Y 014 FO% Y L OFEFROHA & M-12 1R, —HRICHEY I 25— F LD
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DEFEHBIZIZE ALY A THIMER 2R L, FHZY 7 2N = by, RV VR Ty
HAE, AT 4R E VS 2B TR W EAVR SN (K-13). REMOWNH%E R
b, v T Lo KBOREIR, £ OV ATHRAEND 2 WIIHETH S
DKL, b ¥ - Y FEHIEN ZRT Y 25% {, FICTFIX 8 EL Loy ATEWE
RrroTwiz, YEORIIH I IVOREEE LTRETIEI NGO, BERAZ KDL
BHRASAEREE MO L T0D b0 EL 55"
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9) P MR OBSENE ] azdm [0 F 2 - 7 v omeo] R, 12-23, 2010.
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PEACHTREN, ZORE, FEoMTamEmL 2", —F, L IVETIREERY
TY REIENLEBENRI ), FEORRENF ZEZ shTwa. 29 Lking K
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JRIZE D %) REBOMOH ST TS, BHTIEIEAD 3 H5 E RRERAER D
REBEEDD %, F 7 HIMEN DRSNS DI 2005 4 & TH - 72,

34 ECJIEOHEEDRRE ZODERA

EYINEEEGELT VT O - PRI ORNEALIZ O W T, TE, B4 RIZEDMTD
L CTw5%. Nandintsetseg and Shinoda (2013) 12) 1%, BV IIVEND 12 #HiSI2 BT 1974 4F
~ 2010 4R (2K S /- FEW b BB N A 4 < A (Above-ground Biomass: AGB) ® 7 — % B &
ORS - HIET— 5 2N L7z, 2O, 12 A0 AGB 1 1974 4£7> 5 2010 SEORHIZ
BEIZEAL, ZOERITIE (6 ~8H) OTHKGOWATH S LfkmiT 7z, ZokH%
W - REEOWY OFER T — & 2155 2 L 3IEEICHE L vz, TERATHRICL > T
5 S NUBHEIEEL (NDVD) & FUH L 722BF2E05% < ATb T B, Bl - /NI (2005)™ 1
A 7 VEEX O E S e LT, 1989 4E & 2000 40 NDVI O H#g % 47\, 1989 4
(2% LC 2000 4F1E NDVI 25 17% WA L, ZOERE LT Y Y ORMEEHOIEM»E 2 b
B ERFELE. EXuetal (2016) @AFTRY Y, XAFERY L, FUERAS L, b
VI AZAEY Y IANFAY Y EMRIZ, 2000 £~ 2012 4£0 NDVI L L ER ST — % £ D
BIGRZRAT L7z, ZOfER, HEO NDVI A @I E2 /R L, HoRkaomd L 2858 im0
BEIMZ X 2K ORRIPREDORA TSR Lz LML, 20X H1Z, TED NDVIO
WA (=AM ZRET 5% 5 —H T, Kimura (2018)" 12 NDVI & Satellite-
based Aridity Index (SbAI @ AL % V> CHIlE L 72 MR HRE O H 2L HHEE L 7820
BEFRED #HWT, @ERHBEOEALZFHN L 724558, 2012 45~ 2016 40 5 4EMICB W T,
7 YT TRBEALL 2 HHOTR ST 2 EAICH o722 E ERIR LT,

10) RFE [haEE,r 5 REAA] ARz [0 F 2 - h ool FEt:, 141-159, 2010.

11) Jirigala - KVEES - TRKIEH - Shiirev-Adiya, S., [V F#iEZ | &8 2 TRKBEROGHT & FFM—
EYINVETR RV FERESGICLC—] [EERN LR ICE], 283 %, 33-40, 2013

12) Nandintsetseg, B. and Shinoda, M., “Assessment of drought frequency, duration, and severity and
its impact on pasture production in Mongolia” Natural Hazards, 66, 995-1008, 2013.

13) HEES - ANIESR [ E— b2y Py 77— 2 GH L EACOFEM ] [E3E LR,
73 %, 1077-1082, 2005.

14) Xu, H., Wang, X., and Zhang, X., “Decreased vegetation growth in response to summer drought in
Central Asia from 2000 to 2012", International Journal of Applied Earth Observation and Geoin-
Sformation, 52, 390-402, 2016

15) Kimura, R., “Global distribution of degraded land area based on dust erodibility determined from
satellite data” International Journal of Remote Sensing, DOI:10.1080/01431161.2018.1444295, 2018.
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