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A WE MBpFFHRCRIEREE-EYEHNIGRP) 2R EARAMNEZTTESHA S PEFIL

B#H(NECTIE #7028 IGBP Efr 2 B WA EEF 2 — . BRFERES 112°5 130030 2 M b & 43°
NEE, K& 1600 kn, 2B—FFHEEHFURKARGEARNHRE, B4 HRFHETEZHENE
WEEMITESF —ERER ARERSHHERTENTHEN. ZF EF 44T H
Wi, ERBHEEE. TREEMAENSNENER ESH TSI HESITAESRTL
ARTHE, @EHEHEGE BEEL BBEHE SERE. LD mXRM T AR,
— BB RN NPP B ESW FiE T . 45 NECT 4578 £ B Bk 2 R 55 (/K . C,
N.PESHRESHE O0.CH, ) 4 EFZREFW. IR SIE £ WEHE IHAFS XS .52
BEEENDCVM)U AR HERENEN S rmaaiE, SR RELBTLSHaEE SR
#( GCTE) S H & ICBP #0470 H ©F 9T A8 1 R4 Hb .

KA SR AHBE BES, T EALRF
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34 GRADIENT ANALYSIS AND PREDICTION ON THE

NORTHEAST CHINA TRANSECT (NECT)
FOR GLOBAL CHANGE STUDY

Zhang Xin-shi, Gao (Qong, Yang Dian-an, Zhou Guang-sheng, Ni Jian and Wang Quan
{ Laboratory of Quansiative Vegetation Ecology, Institute of Botarry, Chinese Academy of Sciences, Beijing 100093)
Abstract The terrestrial transect has already become an important apprach and hot spot for Inter-
national Geosphere-Biosphere Programme { IGBP) in the global change study. Northeast China Tran-
sect (NECT) is listed as one of the first set of IGBP transect. It is placed along the latitude 43°30°
N, between longtitudes 112° and 130°30° E, and approximately 1 600 km in length. NECT is basi-
cally a gradient driven by precipitation/moisture factors located in the mid-latitude of the temperate
zone. The vegelation zones or biomes along the NECT consist of temperate mixed evergreen conifer-
ous and broadleaf deciducus forest and temperate steppe, including three subzones, viz. meadow
steppe. typical steppe, and desert steppe, along an east-westward continuous Iransitional spatial se-
ries, respectively. There are four ecological experimental stations with support from a great number
of permanent samples and long-term experimental data on the transect. The initial gradient analysis
and simulation for the predicted scenario under increasing temperature given for the transect included
the geographical location, significance of setup, topography, geomorphology, climate, sail,

Wk H HA:1996-10-31  #2 A 89 1997-03-03
EEED N EHEE, IOt BERTE, ¥,

»EAFPHE AL RETH(BEALE 0~V FAREFARTLARSTANARIREXARNZESS
"ALERTE (T ERMAE SRS 2R 2 A RAD T )REY.
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vegelation and pattern of land use, One remote sensing driven model and one NPP model have been
tested and operated for the whole transect. The study on NECT will be enhanced by research pro-
ject, concemning biogeochemical cycles (water, C, N, P, etc, and CO,, CH;, greenhousegas emis-
son) , structure, function and dynamics of ecosystems, land use and land coverage, biodiversity,
dynamic global vegetation modeling {DGVM ). and high resolution remote sensing data. 1t will be-
come a frontier for the studies of Global Change and Terrestrial Ecosystems (GCTE) and other 1IGBP

core projects in China.
Key words Global change, Terrestrial transect. Gradient analysis. Northeast China Transect

R b R E Pt B - W BT R (IGBP) £ R EH R P RIIAT RN YEHZ —.
CHATEEHEABHASRELEHSNEN SR TARSA R, MBE BER(TH#
E)MLhf HRESNREE SRS EBRE (I km B ER, HELAER)IAN—F
FlER TR WM A MR, #HT—RAESENLER TR, BFEERAT
E e E, WAREHIRFRIEHAE SR EHRTORES, LREXTERE
WEBRHFAEENEE k. SREREFNRSRSBREEHREPRE THREEMN
FHz—, H-F@E, YA RE SN IGBP &£ 0118  core projects ) [A] HH{ERT
— P ERFE, i dTENEENREEES T REGEERNTREER—#
EHT T, BEMELAPFRES, ETEALTREMY, B -MEHEYHRSEER
MRl TR, MEEAR MR AN,

ART7E/R shEFE A9 IGBP R b i 5 oh, 3 B 78 b 25 #k- 5 [ELRS 2 B 45 ( Northeast China
Transect, NECT)# EiF LB EALHREAARARHEEN K, ZEETHWNESRDEE
IV EFELURHEERET DR ENERRE AR "EEMANENREPHELER
HE: Y aBRALUSHESHRE AREHTIERTERELESRETNRM SELR
W REH B A S W R, fEH B IGBP/GCTE E#H R BENEREETH
HRBUGE, #5THEFEREN ST, 1993 £ 8 A 7EX H Mashall 4 H & IGBP
PR P R &3 E LG A AT TR, HER 28B4 H NECT, #
P9 IGBP R et > —(21, 75 1994 £ 2 %M GCIE O HRPPIE—BRETRRE
IGBP R B R AR £ BR LW, A ERF LB T NECT. 1995 4 IGBP &) 36 Sl &5
Bl e 2 pk 4 2@ M X 13 5 IGBP R s 4, NECT Bl oo & 5 % T8 X 4 IGBP
FshEEH 2 —,

1 NECT gyith {58 3

7E IGBP K1 36 S48 4 “IGBP B o e 45 R 2RIV tf B E T N F M B0 2 X
"B IGBPHFEEER R T FEHERNTERNER, ZEREWESFEHNES
W AR, APR-KAEMRESERRSKEN, HRIBEEWYHFFE
—TEAEHAESRREMSENERSFENEFTMEAE(L 000 km HEX)IHAE—
RV HREFME. X—KEFBAEREH TEMSXSHAEAEE(GCM)E ER R/
B4 x5 8o x 10 B F x5 E)), AETRHREHAXNERTHERTEHHES
HeRTAEBERBMNEEF, EXREASBR 4T XBH XS 3 IGBP Rt FEH, X 4
A IGBP HH MM X G DE: (NVEESZ LHFIAE MMM RLE; (2)01
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FRAEREFENESEME: CONTREERIEARRTETRRE: 4)RFEAK
HARBERTENPSEETRER,

%1 IGBP HWMK SR B RWE
Table 1  Priority regions and general characteristics of IGBP transects!?**]

i) B M W SRELHEEHEE RERE
Region Land cover Major glebal change gradient Secondary gradient
B ARSI LR B +HFAEE Bk
Humid tropics B;'P D niral decivatioen Land use intensity Precipitation
tHHARE
BB (R TR
EFREuH £ 4 LE i
Semi-arid tropics F"“’“'(' ‘.L“"’d]"'"’s'““b"““' Procipitation Land use intensity,
e eavarnas) muitrient status
R F R BH R Bk Rk SRR
Mid-latitude semi-arid Faresi- grassland-shrubland Precipitation mtri:’u aris
B X kFHEH-HE B T RUA R
High latitudes Boreal forest-tundm Temuperature Land use intensity
1.1 &SRR RS
EWAME TR ELE 1.
' »
|
{ { ',
| |
. F— T i 1
1o f | >
IV ! M

B 1 B -4 o R R e HE
EEAGEH: T, TEHE8/BEA; T2, 93 Mombo; T3. R T/ FH. FHEE: M. 2EATE; 2. |
L Mato Grosso; M3. 10 NECT. &6 lX: H1. BFErlnin; H2. Jwdek BFTCS(HE 7 SRR BF9L): . Wisk
PR B, EEAT, EFEHHE, 1. WA SALT; 32, H3E Kalahar, S3, MACRE NATT,
Fig.1 IGBP terresirial transects
Humid ropical forest: T!. Amazon/Mexico; T2, Central Africa/Micmbo; T3, Southeast AsiaThailand. Mid-latinde: M1, Great
Plains (USA}; M2, Mato Grosso { Argentina); M3. NECT ( Nurtheast China Transect) . High latitude: H1. Alaska; H2. BFICS
( barea] forest transect case study, Canada); H3. Scandinavia: H4. Siberia. Seri-arid tropics: S1. Savannes in the Long Term
(West Afirica): 52. Kalahari (Southem Africa); S3. NATT ( Northermn Australia Tropical Transect) .

ICBP MEF B REF RET I ELHRNHT, FERLBEAESHHBLELR
S5 (GCTE) /K% 35 o iy 4 47 [l 75 1 (BAHC) | E Fr 2 B K AL % 7T (IGAC) . 18 B 4 AU
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BER(OICZ) A LHWAFS LW EF L (LUCC), U KEFEDFRETRIT
{DIVERSITAS), & HiHBEFHHAEAFEN S BWEREEM AR, HEX LQFT
P4 7 ERIBF Y . 1), 18- 48 8 5 2% B (climate-vegetation interaction) ; 2)4E & R LT EF
{ ecosystem physiology) s 3) B RALN IESFIE: DARABRREYERESIHRER
ER; SEYWHAESE(BCC): 6) HE HEFH(NPPUERAR; 7) LA ARA
HRHE; $)BBAT SR ORISR R FEERE; 1003 EHARAEERERG.
1.2 NECTR)ERSGREX

NECT TE A2 112°~ 130°30" Z [F#5 b & 43030 P4 E, R EML 1 600 km,
WEEILL 42° ~ 46°, LB E A 300 km, FFREAFRISFHARKMER R LM
EHR, DAFSARY SR ANMNESEH LGN T 2RI AS SRS
THER, YRMTREMFER IR —FEMFRILEXG, EARMUAKFERPLH
BHETHR; BFHEZESHAFHATERMHR L XS K AW KT F 8 H1E
WA L T R SR FEE LR ESEA,
1.2.1 S NECTHIATAHRIETSHERSBREESXBUMNSBEELER—MKS
BHE TREMSE, AREFASFEHEESBERAAMETESENIE, BREHEX
HEGEARBESEREDR LHTE.
1.2.2 ¢ NECT BtERKEMIEK, 7 43308 L MBS 08 1700 mo B AREH
HEBELUS RBAMAELE, AEHAMERRMTPERENREE, BEXLEA KT
PR
1.2.3 S EHE X (biome) NECT FLBtFE iR £ v FH IR RHER
w-FELHFET AR BHFEEM IS FTERR AR RE- RS R R RE R
BRATEEHRA,
1.2.4 £YWERYE NECTEISTFEELFHNYUN ETRAUETRMWAKTFLAHE,
AEAEDHMIERB(PFT R ESRERE(C X G, HEAD ) HR LA T ARTER
TR EFLNBNF R EE,
1.2.5 IRSER NECTEF -FAFALPHEEWG AN LMAER, HE -8R
ARBYBSEREEN, KEPHIXRFREFVBHMERE, SUETHEFREFN
o e < 38
1.2.6 £k ¥ RREHEITE NECTHABEEHMRETHLS BEMY HH#,
RAERESEOHRB FASYHRC N L0 FIEF EEH K AM-RgR. o
PRERFSENTE,
1.2.7 THFIA#KERE NECTHAMAEEFRMFFAR-EHERX-AR b E-(Eih/T
WE)-FREFGR-GHEHZEFY G, HipFAaEdABETk,
1.2.8 FEHELRTE NECTEA-RFINMBARSHERLOIWKIERE, o857
W R HENFF ST ; R8P 5 30R BN e A 27 A S R F A S5
BEINHREXERD,

D HELTTEARER A FERERHBRRARTE. BLEHERSEH KEREREENEL.
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1.2.9 H#E-SE-ITRESHFSEY NECTCEA TR, TREEBILER.B
WEMER AFLRBMEE, TESEFH AR E(NDVD Rl Ee 5 ERRTT
HERGHTER, SELEFR T M- BR-BU-REREMN SR EABESH R
T AT &,

1.2.10 REEMNEENECT EEHNEH 4T RAISE FEKUEMRNBERESHART
EMAERY KALUFHASREIRHC (D, KR (BEFRESHTERWN(2), 52
B BRI HASTRNG) SHREHEREFERASRATRY (4), HP
1AFSBTEASRASEUME RS (CERN) E SR EFE MAB H AR RSN,
HFERAFMEF AL LBRTAAREZTENEEPRRANY, X 45 a R THEB
SRR PN AN (L3) R E KR A SR () 54 BB FREYBT K
(4), BN IR SHEE.

HTFH LRI RAM BETMHERE RN R SRR
EHEBE S, NECT BRER(CAR'S“AEHBEHENIHSEAA XA EME,
FEYTIGRBPHEAEESEEA XFITHIAY, BMENEESE —KEFREH 2K
AR .

2 NECT i 5SEGESH
2.1 NECTHIESHRER

b4 43030 — 28 EAY NECT SE AR Ev oA 3 B (HEIX (BFK L, 1)
2.1.1 FHRBHPELE SHERELEESKT A RATIL EE, BH B W5
A, W —MTES00~ [ 200 m 22 {A], FEHbER F R 2 ME F RBTRE L3,

2.1.2 PEHPREERSEIASN HEFEFTE, LRBEFRRE, BE#RRE
Fith, WIREE BES0~40m EF, BERGHHBIBAZEZ MR,

2.1.3 AEMNAMENERLBIIAEERE ANTKRHFEESRL, BiEFd
[200 m, Hi5E F BEERE CAOMSHEEH, KMEEERHILBLIAMARE S ERR
RHERNER, FESE -HE1000~1300m, H EHFBREKL, BEFDL300m, &
KA BB MR RS,

2.2 NECT WIS ESRE

NECTHAMAS B TEH#BAX AFBEYF TRXSEWETE. TEX(A2;
BRI, 2).

2.2.1 NECTRI#REY BTHAER—SEW¥, NECTHEABRERGFLKER, B
mTFHEREERATMEREAENELFE?2),

AWHREHESEHAERERT, 2)TRERENIShBEMNELAEMREX, U
AR AT A H 0 IR R, T 2 7R T P o 6 L b R R O U B
2.2.2 NECT IRk 5ENERE NECTRALSBAFSE(RIDIEANASHEE
T{EAV R, REHBEFHEREN NS5 1M ABRANXEBER, LREF LR
FUHFEERSEE,

D I8 R b o B B P A 2 WS AT E e 6 Rl R R BT
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Pa Ta RDI NPP
707 5.8 1.54 6.9
gqs 5.4 1.44 §.5
89 4.0 1.33 4.¢
530 4.5 1.23 5.6 NPP
471 4.0 1.12 5.1 Pa
412 36 1.02 4.6 81 Blev
353 3.1 091 402 637
294 17 0.81 37 464 RDI
235 2.3 0.71 1.3 290 Ta
176 1.8 0.60 2.8 11§ ; r ' . ; - : ; :
112240 114°27° 120° 30' 124° 35 128" 407
Long 114= 14* 118°18° 121= 22" 126" 16° 13g°31°

B 2 NECT SRR 47 J1(NPP, t DW-hm=2-a~ ")l
K BRI AIE 2B (Long) . 2 B ( Lat,43°30° ) F1184% £ BE ( Elev, m) F) 42 BE7K B { Pa. mom) .- F S H(Ta, 1)
FES T4 B (RDD).
Fig.2 Climatic and net primary production {NPP, t DW-hm™"+a~') gradient along NECT
The climatic indices include annual precipilation (Pa, mm}, annual average temperature {Ta, C) and mdiative dry index { RDL)
along longitide (Long?, Inutude (Lat, 43°30°) and elevation {Elev).

®2 PEFIEEE (43°30) R REE
Table 2 Thermal gradien along Northeast China Trarsert (43°30°)

#¥5 Indices B Value
#E348 Mean annual temperature (C) 1.8~5.3
I A1 Mean tenperature of Jaruary (°C ) -M.0~-12.0
7 BB Meon temperature of July (20 19.8~13.5
EE A Annual biotenperature {0 ) 7.2~9.5
WIEF M Potential evapotranspiration ( mm) 423 ~ 558
# I 1H9 Thermal coefficient 55.0~66.1
R 5% Wannth index { °C - month) 53.6~78.7
FEH AN Coldness index {°C - month) -98.0- —63,2

®3 RERILEF (43730 ) pkRx BEEEE
Table 3 Precipitation/humidity gradient along Northeast China Transect (43°30°)

$94F Indices EHM Value
fEERIK Ammal precipilation (mm) 177 ~ 706
1 A RE7K Precipitation of January {nm) 0.3~10.5
7 AEAK Precipitation of July {mm) 67~ 197
WA Potential evapotranspiration ratio 0.62~2.68
#7735 %% Moisture mrlex ’ -35.5-45.0
iR/ FREEY Humidity/ardity indes 2.6~9.3
A FRA Radiative dry index 0.6~ 1.9
WIEF R — 44 ™= F) Net primary production (t DW +hm~2-a~") 2.6~ 6.9

NECT %N, KEWILE 5% A8 ERE KA X 700 mm, 72K H L6 &)
A 15 800 mm, Bk X B9 K 7E 580 ~ 600 mm, EE B35 R SPREAK 45 91 35 500 mm, ZE
o RS ZE 350 mm, P 345 08 2[R B 200 mum AT WB7E R 4038 (PER) ZE R SERR MR X R 3
0.5~1.0, EFFHRLIX 1.1~1.6, ERBFNARPERERE R 1.1~1.6.1.2~1.4 5
1.5~3.5. BEEZH(NPP, « DW-hm ™ > a NERBHEHRETHE 7. EPBRLIX H
6, ERMHR2~5. AIMABEE=ASEKREL, STRERRE, HExR ALK
H:

P =0.069H + 24, 448G - 2 629.20
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NPP =0.648 + 0.010P
R*=0.97
X PREMKE, H RERBE, CREE, R AEHXER.
3 NECTHEBESIHAEBEHEGE

NECT Bff# S+ S BB AR AFHE(ERE L, 3.5 4 8% .9 F3 B, BIXk
FHBEN R RS-, PRAKBESR RE-FEER LW S EIEW
BREEL FET SE T (EEIAERY), X—HE-TEEENE S IR
8. ZEEME EFNANSTHRSFEEWER, E#HAFERKKEBW HETR
ZE bk ( £L¥5 ( Pinus koraiensis YT W H R3S A AN L85 A2 ¥4 ( Abies holophylla ) ST BN B AZ#K);
BBV 4 Y A Y o B bk (887 MR ( Quereus mongolica )8R )3 ML F IR A K GRES . E % /b
) L IR B ) B R (F 5 ( Anewrolepidium chinense) | TUIN R §t 3 Stipe baicalensis (28,1
B { Filifolium sibiricum) ); KMEBUHBEN T EAER, AFLHERBTER(E
B OKEF(S. grandis): TEHEBEF (GRS H (S, lrydovii) REBEF (S, gobica ) ) FRM &
AERE, FHEE T AEER R A ESTERS,

HoE B+ R R SR o W% 4 Fik 5,
3.1 BREHAMHBLEZHEE

L Tdb S 42° ~ 46° F £ 126° ~ 131° BERICF R AN s, BEAEFR0R
WREDBWHEASEAREIE, BKkERE, FTHRER, ¥FKMESFE., HEHER
REZe, WM KELERE RN T, BWELEIREER, XIUBEEREERAE, EHE
EHMER L KIEBELRBEL. APYHAEL, NESHEYHNE 10058, S
AIETKZERS, FEAENHBTRAFTHEHYES ML (EIERRAYE R
A . M EE B RNR R, TERUAR N EANA, IRF E&( T
amurensis ) . R BE( Betula costata ) B & PR W &AM K, HEEBHEY, —RFEH"Q
FREt MR, RERBREE, HEIFEWE.
3.2 RIFEREFER.CREXE

fir AL &5 429307 ~ 46° FR£2 121° ~ 126°, BIE N MEW R R K A4 8 5K 5ilnigy
EREBHEK, RO FRANFOARNEERAEEN AT # RS ENBE, ZHESF
M EmiEE, SEMNKREREEE, rPRFNFEBHESE. tRNEERIRE
, GHEERFHR 2+ BEt FEE+ B EHELF. EXETRFWLEHER
T M BRI RS B AR B R X, LINE-FHERE S G T hr, MRS T
AERER, HHRUEESTERH. ELARAEER, BEM IR F &0
¥®.EEF,
3.3 RIFEHARERKXIE

B FAb &6 42°307 ~ 46° £ 117° ~ 125°, K THRILFER P E, @SR 87 07 Wil
FIFRRE KA ML, BTEK e KT LR, ZHEER R
BLAHERTAFHER REXNES BEEFEALZEMNETRESE., TELRETR
HE+MESEt. TENEFRHMED R F TRAF ETE M3, N in/RE
¥ B2 T8 ( Cleistogenes squarrosa ) 7K 5 ( Agropyron. cristatum) , 491 B % WM s AR AL 4
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B4 FEFEEFOHET
Table 4 Vegetation, =oil bypes and climatic
S 42 ~ 46NV 108 - 113 112~ 119 117~ 120 17~122
Longitude (°) 43.5 N’ 110~ 113 113 - 117 17~ 122
B HE A Alinde (m) 1 000 1000 ~ 1 200 900 ~ 1 300 700 ~ 1200
B RFETREER bt d IV
Vegetation Tesuperale sleppe in Montane sleppe
20nes Nei Monggel in Daxingan mouniain
W MEER MEYEF BRI HRER
Yegetation subzones Desert steppe Typical steppe Meadow sleppe Meadow steppe
REEE e ;’c%?ﬁ ﬁEEEHE N)gu’]’ﬁ?: SR g%
Typical formalion Supa gobica s sl ; ) i .. Filifoliaem sibiricum
TR EEL FEEL REL BEt
Seil types Brown soil Chestrart soil Chernozem Chemozem
Ta () 2~5 0~2 4.5~6.0 1.5~6.0
T1 (C) -15- -18 -18~ -22 ~14~ -18 -13~ -2
T7 () 19~22 20-23 n-24 20~-24
Pa {mm) 150 ~ 250 250~ 350 340 - 470 350 - 480
P1 {mm) 1.7-2.9 1.4-3.3 0.9-2.7 0.9~1.8
P? (mm) 3B.6~87.5 98.6~133.1 9.4~ 138 .8 96.4 129 8
PE {mm)} 611.0~1017.8 683.6-924.5 735.8-820.0 663.2~793.1
PA 2.3-6.0 1.8~2.2 1.9-2.2 1.4-2.5
APE (mm) 518.7-603.6 515.4~651.9 580.6~622.9 521.6~643.2
M -26.5~ -45.3 -13.1~ -25.7 ~¥9. 4~ -232 -18.8~ -23.2
BT (1) 6.7~8.5 6.7~9.6 7.1~9.0 6.7-9.3
FER 1.5-3.5 1.0~1.6 1.2~1.4 1.2~1.4
W { T mon) 48.3~-80.3 51.3~-67.7 50.4~73.0 50.4-76.0
I (C 'mm) -56.7~ -89.1 -71.3~ -190.3 ~62.9~ -75.2 -65.3~ -94.9
K 36-57 1.6~3.9 4.0~47 40-~-49
NPP{1 DW-hm2-a"!) 2~4 3-5 3.5~4.5 4.5~5.5

Ta. SEFHSE: TL. 1 AHE: T7. 7 B HE; Pa. FREkE, PL. 1 ARk, P7. 7 HEEXK; PE. Penman 7B ;
BEREY; . BNk K. TRESEY, NP 8 —HE>

Ta. Annual average temperature; T1. Average temperature of Janumry; T7, Average temperatre of July; Pa. Anrual

piration; PA. Aridity; APE. Thomthwaile’e potential evapotranspiration; IM. Moisture index; BT. Ho]dndges
Inmidity index; NPP. Net primary production {Zhou's model) .
Jbi X R 55, 0ty B (Arundinella hirta) K MEE ( Spodiopogon sibiricus ) 3 BT ( Le-
spedeza dawurica ) .28 B 3 ( Potentilla chinensis ) , WL 75 { Prunus armenicea var, ansu) B #F .0

¥ ( Pinus tabuloeformis ) % . ¥MII R AE T R A SR -8 F, AT LG K ME

U 1L 3 UK,

FTELHHERHFER, BERNBEELNERGF-AENREER,

KHF-FERFRLTEMBOKEFER, AUARBHYE LI ZahEd e
B, I E (Anemisia arenaria ) E AR . FALBFE#E A TEHERBAEE L,

3.4 AMESLNEREREE

PETALE 44° ~ 46° 28 117° ~ 1220, KNE WA TIRg M, 5L AT B AR EE
RAETEHRERS FLUE TEHEEASARENHAR. SERESRERE, s L5
REAMBES L, ARYES L, BREHATEEFTRKAEH L, XKL EE & H*

AKXKEREHHHE,

AESAZRY&FEAREIERHES, 4755 6 b e oA it

BX AL UAHEAER MEERAMEENENERBRZESA N

£ OO0 http://www.cqvip.com|
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TMEBEESEERF
indices of Northeast China Transect
02§ - 126 122124 125.5-131.5 123.5~ 130.0
§22~123 123 ~ 124 124 ~ 130
130~ 400 50~ 250 400 ~ 600 ~ 1 000 500 ~ 1200
AL F R HE W RO R AT EH R R M
Lowland mesdowfarmland Temperale deciduous- Temperate mived coniferous-broadleaved
in Songliao Plain broadleaved forest foress ( MCBF )
XL 9] AL 2 95 o DREM L B L R RS
R R RH Deciduous-broadleaved fores bR it 2 Montane MCBF i
Meadow/ farmland Ceckiuous-hriadiean At Montane MCBF in Xiaoxingan ontane m
in northem Liso River Plain and Wanda raountain Changbar mountain
B P28 I B Ak LTH $H PR an Rt
Ouk forest steppe Quercus mongolics forest Piruss koraiemsis MCBF holont sila I\"[CBF
nist i I g =2 L M B
Dark meadow soil Brown earth Montane grey-brown soil Montane dark brown soil
4-~8 T.0-7.5 ~1~1 3-8
~14~ ~IB - -12 .25~ ~30 -15~ =15
23~24 24 M0 -~26 20~ 26
400 ~ 500 520 ~ 340 500 ~ 700 600 - 300
1.0-2.0 2.3-2.5 2.6~7.9 3.5~12.7
114.6~ 157.7 I154.9~161.7 100.4 ~ 165.9 86.3~3d6.2
645.9~582.1 743.3~ 501 .8 520 ~&70 527~ 719
1.4~2.5 1.4~1.5 0.8~1.3 0.7~1.2
631.0~653.2 &6632.0~-670.7 536.4~517.9 500 ~ 644
~2.3~ ~28.1 =10.4~ - 11.2 ~6.1~ ~18.9 -6.5~44
2.0-~9.5 9.8~10.0 T.1~-8.7 7.1~9.4
1.1~1.8 1.1 0.7-1.0 0.5~0.9
73.2-79.1 BX.7~84.7 51.5~698.2 52 ~TF
~67.4~ ~79.2 ~55.1~ ~58.1 -80.5~ ~.7 ~67~ ~85
3.4-5.0 5.1-5.2 5.9~8.3 5.8-9.13
5~7 -6 3~7 5~7

PA. FHRET: APE. Thomthwaite F7E FTBEZRHEL; M. K43363; BT. Holdridee (E ¥ PER. v BEEREUE: WI. Kim

AT EER), 1308 420 ~ 460 [/ 2)W5 304 43.5°,

tota] preciptation; P1. Total precipitation of January; F7. Total precipitation of July; PE. Penman’s potential evapotrans-

bistemperature; FER. Potential sv

iration ratio; WI. Kira's wanmth index; CI. Coldness index; K. Anditys

1} Latitude beaween 42° and 46° N; 2) Latilude along 43.5° N.

. HYXRUNZ-REFAE, HPIMRHF KB . FESHIERRBBER
MEEEY, REAYBTRTAR TG HEREAT, WY& ( Anemisia laciniata ) |
BF K BR{ Trifolium lupinaster) 783k 3 ( Vicia unijuge) . KW (V. pseudo-orobus ) %, B HE
REENEAEFELRNANNRHEF-EAMNGEE, 2HE BN PR, LEIEHE
BEL, HRWERA DR F- LR 3R DU R3-SR B A D AR g
F-FE-RREERES, ANEAEH B ER FERR A EASEEHMNAEN,
35 HAREBRANERESR

B FALE 420~ 46° FRE 11 ~ LI REHIETH., BARMMONEETESE
. EXSHAREEERIFLHRENESN, £FFTSBRES, EEZZEHSIANE
W, BMEM, BPRFHETESHE. BFHELEIES L. AYRKRUSFHEERR
SHESERTERT(ENPHIERRSIE, BEENHER. KEF FE K
H¥E BB TE KB, % B ( Koeleria cristata ) VA B T B ¥ ( Carex stenophylle ) . E B E
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794 H o w ¥ # ¥ E
®s FEFRILHESHE
Table 5 Vegelation and soil characteristics
T
' MG R ER
‘egetsnﬁnfffrm Tey steppe
in Nei Monggol
i R B H AR
iy Desert steppe Typical steppe Meadow steppe
EFERTFHED
+HTERAFEY FEL T HHEY
Renascent geophytes FF 4T Y Renascent geophytes
ETER + Nanophanerophytes, Renascent geophytes EELERBE
Life form L] AERR EFEBARE + MR
+ hAE K Perennial closed bunchgrass Perennial herbosa poion
Perennial pratum bunchgrass + hunchgrass
+ Dwait balf-shrub
I Total species 74 104 ~ 132 150 ~ 200
EEH EE-COe -0 WSy ch Ry g R i
Ecotype Megaxeric, veromorph Typical xeromorph, mesaxeric Mesotrophy . dry-mesoclrophy
HIE B HE Canopy height (m) 0.1-0.2 D.4~0.5 0.4~0.6
E¥% L 18xE 2TE 1 BEE 3T 18kE 3TRE
wer 1 Herh,2 aublayers 1 Herb, 3 sublayers 1 Herb, 3 sublayers
WA Coverage (%) 15~25 20 ~ 60 50~ 70
4 ¥R Biomass (t+hm~%) 0.2~0.6 0.6~-1.5 1.65-2.25
TRAHAR 0.3~1.0 1.2~3.3 4~7
Soil organic matter { %) (0.95) (2.47) (4.35)
s aE 0.05-0.11 0.11~0.21 0.18~-0.3
Soil nitrogen § % ) (0.08) (0.15) .1
pH {f | 7.5-8.5 7.0-8.5 7.5-8.0

(C. korshinskii) . B ( Alium spp). 2™ B B ( Iris tenuifolia ) . 51 £} ( Anemarrhena asphode-
loides) B BB H ( Potentilla acaulis ) \ RN FBWR(P. bifurca) . 59 ( Bupleurum chi-
nense ) . FLAHRAR 3 B ( Astragalus melilotoides ) . K B ( Leontopodium leontopodioides ) | H ¥ &
4 ( Veronica incana ) JBRAE 3: ( Serratula centauroides ) (¥4 ¥ . /Init 88 38 )L ( Caragana microphyl-
la)%, HRERRAMERRELAY. HFHASEAIRRER, FTERXHEIRIFE
BR.ARRHFER FERER . AHBEFE FFER KEER . BRFEERASER
%,
3.6 SERHBAFRIETPHRESHESE

£ FIbeh 420 ~ 45° FR & 108° ~ 113°, MIRER AR, 2844 FH IR
ERAEREX, SEABEINFTHESBHN IR, SESAEHAE, EFAAE TR
REE, REEREENNBESHAER THRER —SNTEE, BAZERBEAN,
LEEZN, MEETRASER, BhHFH I AERERES L, £+ 3HP XA,
OREELERAFLIESHERES L, SR - HEASAEYESYERES
T. TERESEERBEEEFAREEAMRE L. EFERESTRERE S BEFRRL
L EERHMNEABREANFRTHEMILA)BHF BERENNEREHFE
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B 0 S AT
of Northeast China Transect
| Ak B 9 1 RO B SR RS
Mesdow sll.eppe D C Temperate deciduous- Temperate mixed coniferous-
mountan and Wi:” plm‘@’ broadleaved forest broadleaved forest { MCBF}
4 LT e A o R bk | ea Al e i R IR IS O L e B R 2
Meadow Decidusus-broadleaved forest Montane MCBF in Montane MCBF
in northern Liro River plain | Xisoxingan and Wandza mountain in Chengbai mountain
EFLMTFEN | gwoemiogny | wSSrERERE  [RRET RO FEY
+N geophv;m Deciduous Evergreen-deciducus Evergreen-deciduous
SVEiAE | mewmeii | oo | oo
+ il Decu-!uous Evergreen-deciduons Fvergreen-deciduous
Pm"ii'ff’ poen tree and shrub tree and shrub tree and shrub
357 200 1 500 1900
Bk i HiE A (R FEMR) ok o
Dry-mesatrophy , mesotrophy Mesic {semihumd ) Mesic {humid} Mesic{ hunaid }
0.4~0.8 5~10 20-~32 2040
5B . fFF-FR-EA- 4B AR
I1BFE3ER IR, fFFAR-EAR-EF-REF BF- BT BB
1 Herh, 3 sublavers 3 Tree-scyub-herb-liana 5 Tree-umdergrowth-scrub- 4 Tree-scrub-heth-
70~ 80 50 ~ 80 W~ 80 W~ B0
1.35~2.00 1 100 ~ 300 300 - 600 (330) 300 ~ 600 (400)
2-6 4.14~7.46 6~B 5,5~14,2
0.14~0.26 0.15~0.19 0.15~0.3 0.26~0.75
7.9~8.2 5.0~5.6 5.0~6.0 5.6~5.8

FA, IPEAESURE-REREEFERAS ERBRELEN S E, HBEHF
1N BEEF O b A £ Stipa glareose ) A L EFFE(S. Hemeni) JEAEH F (S, breviflora) Bt
T B F B ( Cleistogenes songorica ) 2 ¥R B ( Allium polyrrhizum ) % 5 B.{ A. mongolicum ) %
PhmBEFEMBEMN LSS, KPP RBHFNERARRY, SHEHFENBFH
BER W EAMES, 55, BRE/NKEARLE ( Hippolytia mifida ) . E 4R T 3 ( Ajania
achilleoides ) LR E B4 .
4 NECT LT A

4.1 THWFAEFR

NECT £ 42 4t 550 ~ 46°, % £ 110° ~ 132°V8 B 9 A9 -1 30 B m R 49 690 086 ke, B5HLE
B ER LT IENAFLBRE, UEARIRELS S EE., LR AT EH, K.
PO REE S EE M. BRI RR R AR T R4
4.1.1 B £ 224 968 km®, AW ESEBEY 32.6% . HFKH 15872 km?, HEHE
AR 2.3%, T 200 006 kn’, KW BWBM 30.3% . TBSHERMERL
b= N IV AR E S G SR e 6
4.1.2 #M £9129 736 k', HAEHEHN 19.8%, FESFFHERRMEOMIL LB,



http://www.cqvip.com

=g

796 i 7] i 9%

KA EG 5P, LRETBERA MR,

4.1.3 B 29264 303 km’, HAWEEEMN8.3% ., FTESHTHFITHIE LBY
IEPOEE . S#EH B 7 7 .

4.1.4 EFFIH GCEESEH HLETRH HEN EWNE, 471079 k', &8
WEHM 102U E. TEFAFGEABHANES SR G Z H b L Hw
BAARBRIC YR,

Fe PEFILESLBFAKENES
Table & Land use patiem and characteristics of the Northeast China Transect

b 8|
 ux Agrcultural arn R
! FPastoral area ERMHE TE Fores\ area
Famming end pastoral area Farming area
Wi, Topography M R P Bt - M B F R
posap Nei Monggal platean Inland plain Inland plain ¢ Hills and meuntsins
gg Lﬂlitulif bl {1} o :
OB 43.5° N) 112.5~ 119.2E 119.2 ~ 122 _5°E 122.5~12%6°E 135.5 ~ 14FE
B Areal ket ) 281 826 RO 862 214 283 135 206
ML Coltivated land { %) | 1.5 24,4 64 10.5
Y Grassland { % ) BS 56 a0 55
PEH Forest land {45 1.5 1 13 80
HE ] B b
Umnusesble fand (%) 12 B.6 3 4
o e T, | ERNE AR S Sh BT AR | kmokm k.
TE~=R Wh . * * e E
Meoan Menl, skin, wool Com, wheat, nee, soy- | Cam, milldt, rice, Rioe
hay, milk products 'l:':" beet,  sunflower, ?‘m"f:_‘f" wheal, |, wheal
4.2 THFBAREE

THAAEEHNERRAEHSEFRAESERTERFFRBEEERMNER, &
26 FAFAEMTR, RELHRAHAREHNSFTEIHERANANRISEEE, &
WA LARI S 3 BL: LAMEWAR, BERUAL I ENHAEGTEE, FPETRAK
HZEHEMAH S ENRE, RESEMBELSERBEE (X6 BRI, 1.

4.2.1 PEAFHAREER FEAEAFTARENSEHRTHALEE EARY
—EB4yr, EAHL 300000 ke, SBPMHRH -2 —. EL b AEMBREHRMNRAR
BERGETEATS LHER. EEHRSHRAKEFE S%l L, MWL E T
5%, EATHFEEEABNMEE 61.2%, BT BEN. SELBPHFENE
ENER: (DRELL, EHEL Wi EWETE, FRHB.CNEHREREL:
(DEHTR, v A#H; GHEHEAEHLEN., FFrHEERESR, LEMNM KME7E,
HPoERAR I,

4.2.2 RHTHEAHRPER FTECABEWEXAMAR.LE . NEGOE.28 .25 .K
HELZRSRE BEABMN—FF42, #1270 000 ko', L 400 mm FFIELE AR, ALK
WhE, BEERSEATITURER -2 FHFAKE, L 600 mm FEHELE U KR E
REFEHUBESy, TELERERI E. KERBHEW KNI EZBAKRB. LIEYWE

£ OO0 http://www.cqvip.com|
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BEEEX.BER KT . PE KBS HPEXELZ. ERTHEMNEZXE, BiiRE
FEEFHN 0%, FHE+HAAFENIEMNER:. (W1 BAASHARSH, B
AR, R RS, (2) BN R, S Uk S E (3 LR
1R 1K

4.2.3 UNAEMNFALUE FTEBEENF-RE-HH -KUENSHARN LR LS.
A4 HEA @RI RLEMEH IR LEEX, @R 130000 km®. 35| A
SZEHLUHsE, AmHAS ARG EETAN 0% ~70%, REEEEH A, B
WA 7% ~10%, LARH A E, {Hilifa) i o #RUKRS 89 EL 6] R NECT # X K g
HE BS%LL L, ARIEKEFTK, REPHILF.EX ER .75, £TFR+
WHAFEHNEERER: (1)K K AHABEHIRASH: Q) ESESERESERT
Bes )R AL, FRIRMAE: (A)FHLERE, Bl BEEHER S,

BiE LRSI AES, NECTH AR ZH, AHTEFRAEENALT
BT, FBHSEEREMNRL, AHARELRESBTEBRT, AEFSHKEN
EAWEAEFHE CMEFREH, SR I MNARESKENE XL, IHFE+
WHAELREAPEBESFTENBEER T/ ANEFR, THZESRSEE
K KE KBEREPTRR, o FHE C/C EYHRR ML KEHPHERS
AEN.SRSERASRAETHEY BN (PFTOBRELSNETREG,

5 NECTHEESER

EEHAZAEMTRERENEM L, RIITEFOABERREHE A HNE
BT T Ml R R £ 3L MM R 1R 1 T R 8,

NECT F A B R IR G B F A SIS AR TR AR 30 EREFE—
AP N KFHIE,; BEEREB NN 2B L 0 T 604 82 ] i 35 B LR iy 4
FHEEFEEME T, NECTHTSHEEMNUREEA RAAEARNSANES64
YBREIEFTBAKSARTER, SHEECMERNE~ NAEFEER (G CO, K E
ERBERESNENTS LR K2 AHEERNIRE. AIRSALEMBSTIEER
HEBRRZRAWXE, FEAWSTSHRAEMER, AL, ERELERRERSIN, A
ABEMTEE, 5o, NECT 377547 Z8 AR FI i 25 Al i B ( spatial simulation )} AR ,
WEEF N RS ER AT WL, B2 THR EELH8E, 1 TEM fi CENTU-
RY A7 A #2518 # ( spatially referenced ) 5 A, 400 B BB,

NECT H1sh S SRR ER: EiREMN2 CUREERATRES YEDRER,
SRFEBANSEAYRENEFENTR 2%, TEFLYHSERSERT, ENER
CO, ERMHARRNNE SR LW EHGA AR M 30%. 5 LR AL
B, BAIEn 10%, MiREM CO, BRI LYAMMRSEH, LSO 4AMERTE 30 6
MU 3% . 3L CO, PEEE S . 10% R K BRI 2 CHENMBHE SRR E 2R
FHESEAHETE 0 FEAMMKA 8%,

NECT BN SBEELHMENBSSREMNEREN, A TSRS KNE
o, NECTHHESENHFHAMEAE SR TG EER >, BiFERE N-~0FR
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A t e AR FR AR A A B 0 A RS L, SRR B 47% ~ 60% , AR D
33% ~40%, Hipm B BEMIN, R EREMEE AR KGN, WMEE
K 46% ~51%, FEMEXAFEEMNEBREED 37% ~67% ., REGEHBASHRAME
b, 3 LROME, FIEARERER, HZAKIEZHWRGE, SHNRIHBEX, £
CO, BT, X Fh ARG ia H 2 — B .

6 NECT B3 E—M4E75 NPP X 23k Tk & B gy il
R ke P R TN O, BRFEHYT APP) SARER TR (AY
THHT) 2 L 00 A9 B K A0 F TSR B RE , AR AT R ST RO R BB B T 7 B Ak
BEHTENEKBEEER, AAYNEEESEHARY THRAMDERESY
AHARTHLROEYOSEE—HEE N (NPP)ER

2 2

AP, r HEEKE, R BEEY, ROI HBH THRE(=Ru/r). BEILRT BAER
FHATH ARMEBE NS e AER—Chikugo A, BHENTTE ETE#
K.

BB BB REE e T T4, R4 RERITE 2.8 3
. ML EBEMEE —HET N DW-km 2-a DA HFEF L AR RSB, HiRE
HER 2~ 3 MinBEHH AR EN 5~7, BRRA 7ML, MBPE—#HE
AN SHENAIBRERBEMEMX, IR, BIENTEREFEREAR
HEHE - HEFEAAK T L MBI THENR N, EREKED 10% . BEEM1.5 C
B, WEBSSE—MEE IR N, B LEEZEBEEMESHFHREM, K
MEAEEFENET 7 WEIBRERYN, MRREAERERENEER /N, EFAKFRTF2HE
WS, FERKARTE BEHEM 1,5 TR, £ B F 7 R XRgesMim, mirH g
FEREEFK, BHEAAIFEHLT, REMRNE A TREBXKHEEEL; £8
Asin 10% JBEHM 1.5 Chf, B BEERERMES A KIBEEN, RMEE
FHARBT 7THEBAAEN, K PRT2HNEEETHE, THAEREL, RiKlE
BeE e ANFEREET KN, Y8, £RSBEECEHTS, WE=H
FhAEEMBEHIBROBE RETRMAHEET, AERESBEREKOELSH
THRESTSHERENEHEES, UTEBREAN THBENEW,

7 #HiLE5EHRAMRBHERR

NECT WE T STEAMRAH A RELR T EEBESTREXR(GCIE) SEHEH
HOTRERE I FHRFESAZE, KEGERE-ITRFPIAREEEEXNER. Hia
R NECT #RBERSMEWFTRE R ERBEEARRN NECT #47 T BMNSH, LIPS
AEEHMLETENBER . XL585,

4 ENECTHEET FHIFEAMES A (DEFLOEDBRICERT SED
MR B RN ELITHENTL, TER CO,.H,0.N.P.S 1 CH, EF LI R BE
HENBREER TG ERSEMRENELR; QELF¥FH -SREHEH(ED

NPP = RDI -

£ OO0 http://www.cqvip.com|
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BX)-AR-ERNEEXRAEAER I, HETESRERTNEYHE LTSRS
HTERSEZES: GO)RA#THEFLLEZS tHHARABERTENERSERE
HMEHAWEESEATERER,; (OFFEYEHEERER, LEARNSHERER
HIBFR R KBS, $EE THYERB(PFT)ERFH LS T, (SIERBR, &
MAZEEFESE SKUEER(NOAAYK R - F 2B 4T (AVHRR)SM, RERARR
SHEFEE Kt 3 78 R 1 B (LANDSAT) 5 #b 2% T R 55 (SPOT) #E 77 8 iy 3 S B BT 315
()R SR EHFHLRDSHBEEE (DCVMs) RE, MEEH GCTE ST ERRETE
HEE EEELHEAT, AR ENERELERERRE.
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EEI 1 PEFRERFNECHHMERE, 2. NECT H-BHH o B8 £t DW-hm™-a"', 3. NECT
BT o RSB LI G b, BEWG RGN o BEFESIHHE, d BEEFGRTAE
B RN o B -THRAFEG M, L BH-ERH I EE T DG g BEEE R b BT R
AR, i B R LERARRE, j. BYE/NEERTER. k. BEFAREBAR: | BNHF FREE,
m. BYEREHFER; o BERM: o BIERREE; p. #8. 4. PERESFOLEER: o LFABL; b
Wit e L, 4 Bict; e WA L g WL b BEL, L BAkbhs . K¥EKkE k. Bt
A¥tim BELn BEL: o 554, p. AL, g KEAL; r. FFEL; o 2t 1 i,

BT 1. NECTHE#FARE: o HE; b. REHEE; . HE; d. KK, 2. 2RF /0 NECT 55— %
FEAEYESEMM 15T, FRARTE), AR —HE=I$%. 3. 2HFLE NECTMaf x>
HUERHS RS W 1.5 T, FREARMEM 10%, BEYHE L= 1%,

Explanation of Plates

Piaste I Fig. 1. Topographic section of Northeast China Transect { NECT) . Fig, 2. Climaie gradients along NECY:a AFPP (¢ DW
“hm~2-a"'), Fig.3. Vegatation types along NECT: o, Coal temperate and temperste mantane deciduous coniferons forest: b_ Tem-
perale monlans evergreen coniferous forest: ¢, Tempersle evergreen coniferous foreat; d. Temperate deciduous broadleaved-evergreen
coniferous mined forest; . Temperate-subtropical deciduous broadleaved forest: {. Temperate-subtropical montme deciduous micro-
lesved forest; g. Tempernls deciduous micro-leaved woodland; h. Temperate-subtropical deciduous shrublond and elfin fored; i.
Alpine scrub lundra in temperals 7ope; j. Temperals nanosuffruticose desert; k. Tempersle gramineous-forb steppe; 1. Temperate
caespitoso-gramineous seppe: m. Temperals caespitoso-nanograninesus-nanosuffruticose steppe; n. Temperate meadow; o. Temper-
ate hethoso-bog: p. Agricuttural land. Fig.4. Soil ypes along NECT: a. Boreal rice paddy soil; b. Yellow yan soil; c. Yellow lu
soil: d. Black mellow soil; e. Humid soil; {. Brown earth; g. Cinnamon soil; b. Dark brown earth: i, Bleached grey soil; j. Grey
forest soil: k. Black earth; 1. Whitish aoil: m. Chemozen; n. Chestut soil: o. Brown soil; p. Dark meadow soil; g. Grey meadow
soil: r. Bog soil; s, Saline soil; 1. Drift sand.

Piste I Fig.1. Land use pattem along NECT: a. Pastoral grea: b, Farming and pastoral area: . Famning erea: d. Forestry
area. Fig,2. NPP of NECT for global change (T+ 1.5 %, P+0% . The legend iy clam of NPP. Fig.3. NPP of NECT for global
change (T+1.5 T, P+ 10% ). The logend is clam of NFP.
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