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1. 13UBHI

= ILENOTIRENARIERICKZ D, S
1000km @7 - 351 A PR EREZRGEIZALE OFY 500mm
A BEEEO 50mm BT, EESEE AL CE— 8T X
TTHEAHMARBTHECE=MEAS (EVyINT T A,
1990). T &5 ARBFENHEIZHBTL T T
g=hig S — v RSO A SRR T, EoREE
WECEETS, EHIe (2002) TiRiEROfELERE
KIRTE L T 3L F—{RTFOEE I E oy L, T
NITE OB ICE ST 5. 21 R TRINGR
IR ARIEB OB PET 554, LY -0
WRERLEF G EE L oh D, ST - B (2008)
BiFREF— ¥+ 4827 — 22 AVTTE Y ILEROEE
OEFZKICHLEHFETZ I L &R L. ZhIIEES
kAR OTE#ES &3 L, BEMESAR LR
WMAEWLEI L EBELTWAS, £/, Yueral (2003)12
TEHERAL O UEEORE L AFEEOTEAR S D
WA AEEL, HEREOFEAEES BT TOB MY
AL TVWS, HERNEEb I Rm ORI E R L TH
BT SR RITT I LIZh B, LishoeT, Evd
NEFOIN{ 4w (HEFRGFR), 72/ 00 -0
ELLEE - 7 OBEB 179 C &I SIPROBHERO
TEAECTHERLIETH D,

A T E v TAEFOFEHRERNES: T 5 5 kit
DT x /TP —ES4 d 7 AEFRF — FI2ESTRE
WTdeERhAhs BryITLERE - KU
(IMH)CHREANIZEBERABEE=4 -2 T —¥a ¥
(NEMS: Natural Environmental Monitoring Stations) %
BEL, BARMO Tz /uT— 4 A AHTS
BHIEIT 5TV 3, FROCHERE S ¢ 1996 440 £ 2001 4

ETOREW0 IFOF -2 HPHTER, ZOF—F
REEF S T — a2 - A{LED LR T B A8,
FeBDIANTF 4 —FxysEEDT, ThETHH
KT Hh T ot ERTCEIhEOHEEL
F- s O ERS L&, EXE0 T oY —
BRUYA A v ZAOEABTE & BRSOV TIFN %
TR mETs.

2. 7—4#&

1) BEJNOEEV—-EREVA B

FE1l1iz®rILOEES -y O5FERT. &5
S — 2k % < Alpine, Taiga, Forest Steppe, Steppe, Desert
Steppe, Desert @ 6 2IZE AT 23 & A4 TE, Taiga 5
Desert i2iftda Z DIEHF TALA SWEIZEFIL TV 3,

A CHEATAMET -2y MIEENS 40 557
Oy A MR LIcEABEURATRLE (H28
TeEHT 3R ERATRT). &34 Ot E
LIZmTAY, %4 Fd, Taiga® XU Alpine IZ&5Eh 5
R BEREFh IHETH ) (Bl RER), RO
Forest Steppe A% 14151, Steppe #1131, Desert Steppe
AUBRTHS. &d, KRBT IHREOTLT 7
Ny MERERT-# oy FTlEbh TS 0EANT
W3,

2) F—413H

BURHIMZ B4 5 7 — & 1344l (Fenced area) &4%
4+ (Non-fenced area) i22WTO7 = / 72— (DOY:
Day Of the Year), @% X (cm), @IRHE (FdRIICE
D EGIRRE SBREETHIL = BE), 344w R
(100kg/ha), DA FEIEDVWTHZbRTVE, &,
BFF—ahid7 /20 —i3 Stage & LTRIHKERT

*TIERSRB) T - L Y ITRE R 2 —
**RRJCHRATIRE

TR AR
R TUEASR - AR

(2004 453 A 15 H3 0 ; 2004 5 8 A 15 A EED)
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1. =ranEOERERK S, REERMY 4~ OE AR LS L ORATRT.
A: Rinchinlhumbe, B: Hutag, C: Arvaiheer, D: Mandalgovi, E: Dalanzadgad.
W3, ZIT, Jx/uv—id, HARKBOERI & Carex spp. T, Stipa spp. & & 7= 25 5FTHAE 40 b

12, 3 (Emergence) , %132 (Tillering) , 47 (Bud
growth) , 163431k (Flower bud) , Il (Heading) , BT
(Flowering) , i T-§(1f (Seeding) , 37 % ffi41 (Senescence)
OIFBEIZOWTHEHRLZZDTHD, ThERLEFZ
T — VAT 3 A DOY (Day Of the Year) T/s L
TV, 2L, #4140, FREL S TIRTOT—4
BEABSTHShIT TR,

Jr/uP—rEXIZONTE, %4 FTEIZ3H
FEFRE QO EARIZOWTEHIA T bR T b, IREL 34
FTAFIF7— P EEOETHS. £1127 - 2HH
EHUFRI AR,

19 AFFOH 4 Pz TidhHERy OBIE S 5.
FHFHUT 10 B Z L0470, Pk TR E R £ 5k
BTWS, BRI A b, RRIC k> TRE D8,
S5cm % & U 10em 22 5 100em {22V T 10em Z & 123
ERThh T 5,

3) BElEZhTWAESR

F— &8y MOREITRT I8FEEO RAKEY BN
3, BAMEODTET A FTELBllZh T30
I3 Stipaspp. TH B, L7zhioT, LT O T Stipa spp.
FHWTY = /0y —OZEMSHICET SHEETS 2
LIZEB. KOTF =41y FOhO B NG
AL, Cleistogenes spp., Agropyron spp., Artemisia frigida ,

DB G & 7o o Z2BEAREPIO KBS & b Tz,

3. FiTER

1) fFHALCETZ 7z /0V-ENR1FTX

%4 4 b4 5 Hutag, Arvaiheer, Mandalgovi % 5%
WMLT, 7F— 2 ORI s MEN &7 -7z, Zhih
OHEOMEZX 1O B, C, DIZHIELTWS, &4
4 FDET B AERE ) — i3 % h F 4 Forest Steppe,
Steppe, Desert Steppe Té 5.

[ 2 itk 7 sad—%mt. 22T, &
EHAT -V EREFRIZDNT 50% B BT 5 o
F= 2 EHOTERLTH 5.

7 x /a Y — O L ERNEEHE TIIZIER 2
FRLTWAY, BIEShHATIZL 2 EWEED S
N3, Fio, FAEHEES KE NI EAGEAINS,
fiil Z (¥ Hutag Tl 1998 F- O HUEFIEAGE O, IR
FARZ &Y B L Stipa spp. 1312 H | Festuca spp. &
20 H, Artemisia frigida 1% 36 H & DIE% £ EHET 5.
Arvaiheer Tl 2001 O A< | Stipa spp. T63 H ,
Allium anisopodium T 61 H, Agropyron spp. T63 H & O
A NGRS BNz, F£72, Mandalgovi Tld 1998 0
s TR TH D, Stipa spp. T47T H,
Allinm tenuissimum T 55 H , Cleistogenes spp. T49 H &
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£l x99 —  SNAFTAF-20OENY4 + &, BEE.

WMO Name LAT | LON | ALT EcoZone Soil Fenced Area NonFenced Area
Code (deg) | (deg) | (m) Moisture| Stage |Height| State |Biomass| Stage | Height| State |Biomass
44203 | RINCHINLHUMBE | 51.117 | 99.667 | 1383 | Taiga X @ @ @ @ @ @ @ ®
44207 | HATGAL 50.433 [ 100,150 | 1687 | Alpine X ® ® L ] [ ] ® ® [ ®
44212 | ULAAN-GOM 49.967 | 92.0831 936 | Deser Steppe ® ® ® ® ® ® @ ® X
44213 | BARUUNTURUUN | 49.650 | 94.400! 1232 | Steppe X [ ) ® [ ® ® @ [ ] ®
44214 | UIGI 48967 | 89.967 1730 | Forest Steppe X @ [ ® @ X X X x
44215 | OMNO-GOBI 49.100 [ 91717 | 1591 | Desert Steppe X ® LR X ® ® ® X
44218 | HOVD 48017 | 91.650 | 1406 | Desert Steppe ® ® L 4 ® X ® L J ® ®
44225 [ TOSONTSENGEL | 48.733 | 98.283 | 1723 | Forest Steppe X ® ® ® ® ® ® ® ®
44230 | TARTALAN 49.617 | 102.000 | 1236 | Forest Steppe ® ® [ ® ® ® L J [ ] | ]
44231 | MUREN 49.633 [ 100.167 | 1288 | Forest Steppe [ ® [ ® @ ® @ @ 9
44232 | HUTAG 49,383 102,700 | 949 | Forest Steppe @ ® L J [ ] [ ] ® [ ] ® ®
44237 | ERDENEMANDAL | 48533 | 101.383 | 1510 | Forest Steppe X e o |0 ® LI NN ®
44239 | BULGAN 48.800 | 103.550 | 1210 | Forest Steppe 9 ® ® ® ® ® ® ® ®
44241 | BARUUNKHARAA | 48.917 | 106.067 | 807 | Steppe 9 ® L] ® @ ® L ] ® ®
44256 | DASHBALBAR 49.550 | 114.400 | 705 | Steppe X L @ [ ] ® [ ] ® [ ] [ ]
44259 | CHOIBALSAN 48.067 | 114.500 | 756 | Steppe L ] @ @ ® ® X X X X
44265 | BAITAG 46,117 | 91.633 | 1186 | Desert Steppe X [ ] [ ] ® X ® ® ® X
44272 | ULIASTAI 47.750 | 96.850 | 1753 | Forest Steppe L J ® ® ® @ ® ® ® X
44275 | BAYANBULAG 46.833{ 98.083 | 2255 | Forest Steppe X L ] ® ® [ ) [ ] L J @ [ ]
44277 | ALTAI 46,400 | 96.250 | 2147 | Forest Steppe [ ® [ ] [ ] ® X x X X
44282 | TSETSERLEG 47.450 | 101.467 | 1712 | Forest Steppe L J ® ® ® ® LK ® ®
44284 | GAIUUT 46,700 | 100.133 | 2117 | Steppe X ® ® ® ® ® ® @ ®
44285 | HUJIIRT 46.900 | 102.767 | 1675 | Forest Steppe X ® ® ® ® @ [ ] ® ®
44287 | BAYANHONGOR 46.133 | 100.683 | 1879 | Steppe @ @ @ [ ] L ] X x X X
44288 | ARVAIHEER 46.267 | 102.783 | 1832 | Steppe @ ® @ @ ® X X X X
44292 | ULAAN-BAATOR 47.933 [ 106.983 | 1316 | Forest Steppe X X X X X X X X X
44284 | MAANTI 47.300 | 107.483 | 1439 | Steppe ® x X X X & ® ® ®
44298 | CHOIR 46.450 | 108.217 | 1285 | Steppe X [ I [ ] [ [ J ® ® [ ]
44302 | BAYAN-OVQO0 47.783 | 112.117 | 926 | Steppe X [ ] [ [ ] ® L J [ ] ® @
44304 | UNDERKHAAN 47.317 | 110.667 | 1029 | Steppe ® ® ® ® ® [ ] ® ® [
44305 | BARUUN-URT 46683 [ 113.283 | 986 | Steppe ® ® ® @ ® X ® X b4
44313 | KHALKH-GOL 47.617 [ 118617 | 688 | Forest Steppe b4 ® @ ® [ L] ® o ®
44314 | MATAD 48.867 | 115.583 | 911 | Steppe X ® @ [ 4 ® @ [ ] @ [ 4
44336 | SAIKHAN-OVOO | 45.450 | 103.900 | 1329 | Desert Steppe | X e @& | & ;0 | &0 s o
44341 | MANDALGOVI 45.767 | 106.283 | 1398 | Desert Steppe | @ ® [ ® ® @ ® ® [
44347 | TSOGT-OVOO 44,417 [ 105317 | 1298 | Desert Steppe | X ® ® @ ® ® ® @ ®
44352 | BAYANDELGER 45.733 | 112.367 | 1096 | Desert Steppe X [ 4 L ] ® ® ® ® L J ®
44354 | SAINSHAND 44.900 | 110.117 | 936 | Desert Steppe [ ) [ J ® @ [ ] ® x X X
44358 | ZAMYN-UUD 43733 | 111900 | 962 | Desert Steppe s [ ® ® ® X ® ® @
44373 | DALANZADGAD 43.583 | 104.417 | 1470 | Desert Steppe | @ ® ® ® ® @ [ ® ®
DFL EZXNTFET D, KEWD, T, BRESZVIEEIZ, XOFEKEDS L

SICERMAL T EICES T 3 & 5 ISBIRL =94 ric
Biya W (50%) OHBEAERLAE, £ ITLENT
IR R e I ¥ 3 Rinchinlhumbe (F 10 A) %
Hutag (Xl 10 B) THRELOFEGHIHEFTIZAZ VWD
I2H LT, masbed Desert Steppe [Z{7E ¥ 2 Mandalgovi
(R 1@ D) % Dalanzadgad (1@ E) TEFE 42D

WEIER & D SR A RO DY TREVWI L Eba 5,
1998 fR{Z I HSEEEHE A8 DOY130 B icEh LT 5,

B 4 AEEHEORES £57F. 2 CAFBRI M
A (10%) ExrbRhmEm (10%) O2E LTEEL
. EHEETLEATWMRE T, TEFOFED
ATk 5 TRES LA S 2 TH S, ATIHMD
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E2 F—rty FIHERET BRI,

A B f ]
Pao spp. A4 284 F IV FER
Stipa spp. A FFNIH YR
Festuca spp. L ABe YR
Cleistogenes spp. A FPFavErFIVAE
Agropyron spp. 4 ZRHECYHE
Koeleria spp. 4 &R /HnE
Elytrigia spp. 4 FFxY PUFETIE
Hippuris spp. ZEFERZLFER
Allivm tenutissimunt 2R R
Allium mongolicumn 2 EAFR
Allim anisopodinm 2NEIER
Allium senescens aVFAXR
Carex spp. Hy ) SRS
Artemisia spp. B ERE
Artemisia frigida E R
Nanophylon erinocent THYRF T4 PR
Ananbasis spp. FTHERTF»3v 25
Salsola passering FAHBIE AP

L ORI 75 HRIEIZEEL TS,
[ 5 {213 1996 f£4° & 2001 FEOFR I BT 5 HitA
D34 A= 2 (100kg/ha) DEMIFE@ EET L ITRT.
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3. WHEICETR L ARt 351 B Stipa spp. © 50%E 2R,
A FENLIERICAE <, Hutag ftif@liﬂﬂ?ﬂﬁﬁ@ﬁp‘%a
BAAOS4 A ACTRIT_FEoORERHS, £,
Hutag THEFAENI 1998 EIZYE D34 F = X0
T EATARRDS, 70, RAI4 A v AR
MORICAS S TR TS Z EMbi 5,

® 6 2[5 & [l CRHEA IS 20T DOY236 DM
D54 v A ERT. DOY236 X8 H23 A& LLId8A
SAHIZY AN, Bhsid v AR S K E VREEIICH
BTs. @rety IR T A FwANKES, B
ICEDPoThEL EaTHAEZ LA ohEN, 2O

HE» SEICh T TiR4L 1234 4= 2T 548, FELAEEREFVNI LAbDA 5,
300 — HUTAG 300 —HUTAG 3p0 — HUTAG
280 —| Stipa spp. 280 — Festuca spp. 280 —| Arfernisia frigida
260 —| 260 — 260 —|
240 — 240 —| +_|/'\+ 240 —
> 220 220 — A\A/A\A 20 —| W
O 200 — 200 — % 200 —
Q 180 — 180 — 180 %
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100 T 71 T | T | LI LS i 1[]0 L T T | T | LI T 1 100 T T i T I LI L
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ErSapeal Elc==N E
3 B R I
Q 200 — 200 —| w 200 —| %
0 180 — A 180 — 180 —{ =~ b
160 —| 160 — 160 —
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120 —| 120 — 120 —|
L e e e o e e T L e e o e e e L W A L L L
200 —, MANDALGOVI 300 MANDALGOW] 00 —, MANDALGO\H
20 —] Sfipa spp. 330 _ Aliium tenuissimum 350 ) Cleistogenes spp.
260 | A h—a—n—a 260 — A 260
240 —| w—kﬂ 240 — 240 —
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1Do rr 17 17T 17T T 1771771 LI L] 100 rv1 v T 11 r=r171 1nu T T 1T T 1T T 17T 771 1
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2. Hutag, Arvaiheer, Mandalgovi 2517 5 3 MiSHOREAEHD 7« /0 ¥ —,
@, B AT, AR, O, O BE, o R, o abfih
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6. THALISARRI L =B 4 F izt 3 DOY236 (8 A T4
[k 1 5 VAT I s O

[ S L e s 31 i e Ve L1 ) = P b
TRALERL , kTl i TS D, RO A
i BrRehEFhE 1 g, $2m, #3908k
THH. KT 4BEE (520,40, 100 cm) OERIEIZD
WTERLTH B4, TRTOEEDT — & Hffi- T
Bh TN,

Scm & 100ecm OEO KB CIEBEO LS IZTRIEE
RS AE O E O S —REER S R <, REOIE
ABHFAGIBEESS. CTNEWAZL0EUITS5
i, BRANY P DA IV EEbsTRELE
Abh3., EMEVERERE SIENN-TRD, &
Rl ToidnfhoEesZHT3E, Pl L
100cm T2 EERGOMWEMNHD Z L EZRL TS,
T TR E L 2B EELMRAE S LS.
&L, ¥u7 37 AHEH 100cm & 0 Eirhud, =2EH
A TAREEEHEETDIEHNTES.

THEAKSGDELBMEEDBEI LA TEDH, BHE
HOiRIEAAE D, SOEITHETE L F£ED S
ZLixTELD o,

2) Zx/0Y N1 AT AOTE R

B 821k — # ol & £ Stipa spp. IS W THE
DR (50%) OafiER LA, 1996 FAREMIZ
WEFERBENZ L AED oD, HFRFIEOFEHOMLS
T & 35 o - BANG A SR OETT (238 & 3", HISFREIE
OZEMBARDERIIE T Lo RE BT 5,

X9z 8 A% (DOY2ST) @344~ AD5GHER
. BEAEAH CiElnd, e H i MR
FWIhSAES 6L, Y TILHREERO Desert Steppe
B LU Desert M Tl AL Ao TW 5. UBRTIED
BHA A7 ZAOSMER VISR LRS- iR
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0 500 1,000 2,000 3‘0%?‘_l
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[X 8. Stipa spp. @ 50% W ZFEN 22 8] 45 A
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280,
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9. DOY237 iZk51+ B4R, YA &~ A DZEB 4G,

—HLTW5,

734 A Z O KAiIZ Bulgan (Forest Steppe) @ 19.4
X 10%kg/ha (1996 ) TaH 1, 10 X 10%kg/ha Ll LD 4
4 v 2 Aditék & $UC0 B i Rinchinlhumbe  (Taiga,
1998, 1999 F), Muren (Forest Steppe, 1999 ), Dashbalbar
(Steppe, 1996, 1999, 2000 ) , Choibalsan (Steppe, 1996
4F) , Khalkh-Gol (Forest Steppe, 1996, 1998 F) @ % il
HMTHY, Zhoofizudhs =y ILtifs LT
BERICRIE LTWA, A, A4 POMEIRE1OM
EREAssREN D,

F % DT A A & Gl iECO Bulgan TH 1,

TR LR NEO A v AD3EE 14.8 X 10%kg/ha 1=
%9 5. Khalkh-Gol T & Z#IOEIE 11.7 X 10%kg/ha T
HY, AT AOKE LI RILE 4 OEBRE A E W
EFAD. L, A DERO M (F A )OI/ 5K
254 F < ) TR & Desert Steppe 3 & U Desert Hhiar T
KEL TS, FlAZIE, £y ITLREO Dalanzadgad
¥ X U Tsogt-Ovoo TIEHIZEN-F410.95, 091 & & - C
WA, %k, Steppe [ZREEE 3 5 D Bayanhongor & H
> Choibalsan T & b i £ 241096, 091 & & -
TWw3, £ ¥ ITILHEHO Choibalsan 13 BIF D3 4
AT Z2BMBHTENS, BHZKEWILERLTY
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[ 10. B (DOY) & ZOFE0N ks 4 =2 (B, BXOEFHMOEE (TR LOMf.
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Interannual Variation of Phenology and Biomass in Mongolian Herbaceous Vegetation

Konpon Akihiko™, Kamorst Ichirow™ and HiraTa Masahiro®**, DORGORSUREN Azzaya™***

This paper attempts to describe seasonal and interannual changes of phenology and biomass in grassland vegetation
in Mongolia. The observation has been made at Natural Environmental Monitoring Stations(NEMS) operated by
Institute of Meteorology and Hydrology(IMH), Mongolia. This is the first time to compile for 40 stations during 1996 to
2001.

Observational data on grassland vegetation reveal that there are large interannual and spatial variation in vegetation
phenology and biomass, The difference between maximum and minirnum reaches 60 days in emergence date, and 754
days in growing season length. There is different spatial distribution in each phenological stages depending on the year.r
For example, the timing of emergence has no regular pattern and interannual variation is large. The amount of biomass
is large in northern part and small in southern region almost correspond with ecological zonation, however, interannual
variation is large especially in southern desert steppe and Gobi region.

Phenology has close relationship to soil moisture. Soil moisture status in early growing stage determine the timing of
emergence, and soil moisture afterwards affects the amount of biomass. The increase in the length of growing season
does not directly connect to the increase in biomass. The biomass is affected by the amount and timing of precipitation
in a short time scale.

These results mean that Mongilian grassland vegetation has water-limited growing type, and affected by precipitation
that has large spatial and temporal variations. Although this is common in arid land vegetation, grassland vegetation is
vulnerable to climatic variation expected during this century.
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