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Abstract: Based on the measured data of vegetation and soil from the East-West sample belt (EW sample
belt) and the North-South sample belt (NS sample belt) which are mainly driven by precipitation and
temperature respectively in alpine grassland ecosystem of Qinghai-Tibetan Plateau, the vegetation carbon
density distribution characteristics and its relationship with climatic factor were analyzed. The results
show that in NS sample belt (N 28°46'-31°40") | the vegetation carbon density increases first with
latitude increasing with the highest value of 0. 873 1 kg - m™ at about N 30°16’ , and then decreases with
latitude increasing. The distribution characteristics of vegetation carbon density are lower in southern and
northern transects and higher in middle transect. In EW sample belt (E 80°02'-91°50") , the vegetation
carbon density increases with longitude increasing, and the distribution characteristics of vegetation
carbon density are higher in eastern transect and lower in western transect. In NS sample belt, the partial
correlation coefficient between vegetation carbon density and average annual precipitation, average annual
temperature is all highly significant, and the same in EW sample belt is also significant. In NS sample
belt, vegetation carbon density increases first with increasing of average annual temperature and average
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annual precipitation with the highest value of 1.329 6 kg - m~> when average annual temperature about
-1.5 C and average annual precipitation about 497. 0 mm, and then decreases with increasing of
average annual temperature and average annual precipitation. In EW sample belt, vegetation carbon
density increases first with increasing of average annual temperature and average annual precipitation with
the highest value of 1.208 3 kg - m™” when average annual temperature about 0.7 C and average annual
precipitation about 409. 0 mm, and then decreases with increasing of average annual temperature and
average annual precipitation. It is suggested that the distribution of vegetation carbon density in NS and
EW sample belis of alpine grassland ecosystem of Qinghai-Tibetan Plateau is the combinative result of
average annual temperature and average annual precipitation, but the influence of the later is higher than

that of the former.
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FREGIURERT ) 1% BE 3 95 4 | 20547 (JL 4 28°46" ~
31°40") BEATE 1°18' (AR £ 91°04" ~92°22") , HgIK
%240 m (4591 ~4 631 m) , VHZRBETT [ AR 1] 7Y
WHE TS MHER, RKERZ, g, B, %
TR CFRRARPIRERT) IXFR B4 11°48 (K
% 80°02' ~91°50') . P& 4 BF 1°10' (b4 31°24' ~
32°34")  WERTE = 237 m(4 374 ~4 611 m) . BHEN
EAFRAEL,
1.2 ERXERMNE

F2007 4E7 A E 8 A EARAAR IR ILHE
WHATEINE 2R, 2R E M R (GPS) BiE B4
FE R MR AR AR, 76 B HE 54 1 B T AL 4 mx
4 m BRAEH 12 B, B R ALK V-] FR 100 m, RS
X F £k RAE A SRR b N (R R 6 Bkt , f3 B
RN BENLEEE 3 ER 1 mx1 m B/MREDT . RA
Wi IR A B R B L3R4, FEE25 emx
25 em B4, FAEBEE N 40 cm, ¥ 0 ~ 10,10 ~
20,20 ~30 F130 ~40 cm 43 ZEL A, B! ) L AEE
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Table 1 The basic status of sample plots in alpine grassland of Qinghai-Tibetan Plateau

®/ /C

s e [
Location Longitude Latitude Altitude 48e an Natural transect

precipiiation temperature
& E 91°50’ N 31°40’ 4 611 409.0 -3.0 150 LU A )
Amdo Alpine-shrub-meadow transect
il E 91°22’ N 31°31’ 4633 400.1 -1.9 [AlE PR
Nakqu Alpine-shrub-meadow transect
M E 91°04' N 30°31’ 4576 483.1 1.3 7 ILITE S
Damxung Alpine-shrub-meadow transect
BT E E 92°22' N 29°47’ 4947 497.0 2.6 Ly b HE AR [
Maizhokunggar Mountain-shrub-grassland transect
N E 92°07’ N 28°46' 4591 402.4 2.0 1Lt 39 A B 5
Qusum Mountain-shrub-grassland transect
P E 90°03’ N 31°24’ 4907 301.2 -1.2 BB
Baingoin . Alpine-grassland transect
] E 84°48' N 32°05’ 4 447 166.1 0.1 [Nt
Gérzé Alpine-grassland transect
o E 82°27’ N 32°16’ 4374 120.4 0.5 R
Gé’ gyai Alpine-grassland transect
W IR E 80°02' N 32°34' 4 468 54.3 0.7 HIp:E SRR opl
Gar Mountiain semi-desert and desert transect
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2.1.1 HAEZFENGHES AL PIRGERE
B, Fm R R ER AR RENREILRESEEE (0 ~

20 cm ) FEBEER S 4 (0. 569 0+0.274 9) kg - m™ 4F
RRYN48.31% . EAFKNEHEERESRE D,
P JUAET AR BB B FE R[] o

R B o X B B DA L R L R A X
FEf B AL 28°467 ~29°47 v T B SR 1L AT
B4k 2 8], HR— R 4 300 ~4 600 m, B4 X 4
FE] L b A AR 18 22 — L2 D 500 m, SRS 0R Ny
0.7 C ~2.6 C ;X st 4b B SHrfE i fk LR 2
X, Z WIVL T b 0 Ep B R T S R /N, AR RE
7K &N 200 ~400 mm, EFELTREBEEGET, ZX
Wz K& & VAE Y ( Orinus thoroldii ( Stapf ex
Hemsl.) Bor) #13h B ¥ (Astragalus strictus R. Grah.
ex Benth.) JoOLF A i) [ V0 55+ 2 8 % o RUAB %
RE , PREERN KA S AL 5 (Stipa purpurea Griseb.) |
B &t 3 ( Stipa roborowskyi Roshev.) ., — B4 Z b 3
( Potentilla bifurca L.) 72 Z B ( Carex montis-everestii
Kiikenth.) | 8% 5 & ( Artemisia younghusbandii J. R.
Drumm. ex Pamp.) K&
Pears. ex Deasy ) Fl H & ¢ ¥ #£ ( Dracocephalum
heterophyllum Benth.) , 753X — X I8 P4 , F5 $ 5 55 B
(0.437 7+0.285 0) kg - m™>, 5 g a1 10,48
PR E RN (0. 467 7£0.033 0) kg » m™2,

R b BB X R L S A X, s E A B Rt

(Artemisia wellbyi Hemsl. et
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£ 29°47" ~30°31", 3% X A% T e 43 /K I8 RS T R
HRLLZ A, ¥R 4 200 ~4 900 m, BiZ X 51
Ly b I s 0 B 25 — R4 00 500 m, AEEISRCY
1.3 C ~2.6 C, 4R FEKEN 483 ~497 mm, 7L
X)) 12 KRB E VL4 B (Potentilla fruticosa L) . &
# 2L ( Carex moorcrofiii Falc. ex Boott) MEHEF
H T4 R R ZE + RS 3P R AR
BEVE PR AR Fh 2 ) VG 8 X8 L ( Caragana erinacea
Kom.) 7 #1( Sabina pingii var. wilsonii (Rehd.) Cheng
et L. K. Ful. % % ( Festuca ovina L.). R ==
( Kobresia robusta Maxim.) | T ¥ Z B K ( Potentilla
saundersiana Royle) . & & 3 ( Elsholtzia eriostachya
Benth.) FT7E k28 3% ( Clematis tenuifolia Royle) o pin
X — X B, M BB B (0,813 8£0.158 1)
kg - m™, 4B TR LR 1o, M BTER B E
(0.357 8+0.033 0) kg - m™,

R 03 KR L L R S A X, i 3R B b
75 30°317 ~31°40" Z KB TaH B d LA S
Rl 2, B R AR R e, WA AT .
BE LS, AT 4 500 m, AHXTRZE N 200 ~
400 m, XIS T 2 XU 2 T KR 3k
FIE, R E R B RS REZE RILRK
K% , A5 /0 43 D000 T _E B T TR, 0 32 DX 3 T
55 (H P LR M s S A gl A, & H
R UL T R 1 X8 23 ARG BELA A R TE 8l —
R —NMRTR A, B EREE R, AR
H-3.0 C ~1.3 C,2FEKEMN 84.6% ~87.9%
g6 HInE 9 A, HEZ AESEK BEREL
KB 30% DL b, fEXFhE SRR AR
HTF,ZXKB R EEUTREEMELF
PRP O R R + SR AL S B M R A R, HE A A
KA v Tkt (Stipa capillacea Keng) EF B AH
L ( Leotopodium stracheyi (Hook. f.) C. B. Clarke) ..
BURBE LT 5 (Artemisia demissa Krasch.) 5§ BiK
B E LT 3 R B — R Y R AR P + IR T
R B TR A A R R (Poa annua L) IR
( Stellera chamaejasme L.) . J& 4t & J& 3t ( Christolea
baiogoensis K. C. Kuan et Z. X. An) /ML FRKR
( Rhodiola dumulosa ( Franch.) S. H. Fu], JKH
(Agropyron cristatum (L.) Gaertn.) | ] 5L ( Pennisetum
centrasiaticum Tzvel.) F1h %% ( Pedicularis sp.) %, £
X — K B, A g R % O (0.512 8+0.029 6)

kg - m2, 4 B4 bR B 10, R BRI
(0.426 740.020 2) kg - m~,

ET FROWEER, RA RSB L BIH 5
W77 B, BT 0 e S SE R AR S R G R AL AR
A BB (DVC) S4B (n) Z[H] B‘Jﬁ?’gﬁ%lﬂﬂﬂﬁ
34 . DVC=-220. 415 3+14.674 Tn-0.243 3n’(n=5,
R=0.977 2*"), i AT DUE th, REJLAE PR
BRaR PE 54k B 1A A S R B 3 . TEJb 4 28°467 ~
31°40" , RgALREH PIAT B 3 BE WA 26 BE (388 I a3
s i A B — AR R 4 B W I 4 BE 38 Tl
Tigs /D, 2E R AU P S B A Bl G AR e 2
eh ) 5 . B9 A A8 At B, AR BBtk 2 P I 5
25 B4R 2 A4 30°16"  FE A B R LG RIETL
R R MR 0.873 1 kg - m™
2.1.2 HHERTEOHELSFAERAEBATHXA
I — R TR 7B 25 1 U 43 Fr vk 8 7 i S L RE A AR
B (DVC) 54K R (p) IEHSE (D Z
IR AL BT 77 78 K . DVC = -2. 573 3+0. 007 Tp-
0.039 02~ 0.000 2pt ( n=5, R = 0.9979™", R, =
0.997 8**, R,=-0.9851"", R, =-0.9945""), M
FHERTUEN, A REERFASRANIL
R R B S AR MOK B A AR Z E K
AR L BB BA 7 R R R BB FIR B & K
-, 3 32 U R e R e JE B R S R G LA AR
e B R AL RAE W MOK BFAE RS A
VEFIR SR, EEE R RRER A SRR
HE DYAE B K BB XA B 0 T O B M B K TR
R

B R AT LLE R SR e ZE R R g AL
MR B 2 B 5 AF SR 2 M) I AR R AR B 2
Fedb 4k 28°46" ~31°40", B L AREAF LB B L B &
A SRR YK BRI N TG, AR ]IR A
AERIEK BA B — E R , B AURR Y PIAR BBk
) I 445 L RN A K ) 8 D TR D>, A B B
BRI 5 AR SR A AR -1.5 C R
KBRS AN 497.0 mm, £ HSBESRG T RGN
JUAEHS A RS T BE R KB N 1.329 6 kg - m”
LR PR BB 55 B B AT 1 ORI SR K B
AP AL B3 — 43 A B T 5 75 8K 0 R o 8 B JRUAE A
BT ik R T R RA X, i S KRR
BB Bk B 2 EGE A, AR TR SR E K
BEHX.
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2.2.1 HMBEREBEOHESFHE PIRGEREK
BR, 75 el Dt e T B S AR 25 AR G I AR T BT A R B
BPEH (0.218 8+0.186 1) kg - m2, 45 5 Z B N
85.03% , TERFM R EREFEAB RGP, MR E
FEAEARVERHHEE N ABAR,

R P4 TR DX W R B 1 S fbk 92 B R L A i
JEET LLAR BKHE 23 LL— 50 s b 1L Bkl 45 1 B 4
JEAE A W AT — B hL M 3 FE 4 , bR B N
FREE 80°02' ~84°48" 23 i V-3 HF4R 29 4 500 m, 4
X1 224 200 ~ 400 m; i X IRy F 7 o v JR A I
Ui, B RE B AR VL AR TL A 4 B WK IRA B Bk,
X T O R T R X 22— F RN
0.1 C ~0.7 C AEHMEKBAE 170 mm IR, 4R
KB T7.6% ~93.0%EHTE6 AHE9 Al #
BMRETRUBERMT, ZXB EEFTEUEE
5 MR Fh WA 43 (Stipa glareosa P. Smim.)
WRZ R EIRE 2+ DA 520 R RO g BER £k
AR 2 H B AE £ 3F ( Stipa Subsessiliflora ( Rupr.)
Roshev. var. basiplumosa ( Munro et Hook. f.) P. C.
Kuo et Y. H. Sun]. 4 5 3% ( Prilotricum canescens
(DC.) C. A. Mey.], 1K )il B & ( Oxytropis glacialis
Benth. ex Bunge )., B & ( Astragalus membranaceus
(Fisch.) Bunge] . " Zd ZBE 3% % M B & ( Oxyropis
chiliophylla Royle ex Benth.) f14 JR ¥ & ( Astragalus
hendersonii Baker) % ; B & & LUETEE F MR HFh |
[0 B DAy YR AL S5l PR S AL 3+ [ 1D 5 0t TR0 A e
A FEAR BRI B e
3% 3% ( Chamaerhodos sabulosa Bunge ) 5§ b & 2
FE X — DX Y, A BB 2 M (0..099 1+0.008 9)
kg - m”, ZEERENY 1°, MBI N (0. 002 5
0.001 2) kg - m™,

R P ER X BTE H T 32 el RS HUT LU ke
R — 5 1L 3 B B8 ik FL V) ) ) 3 80 2 4G, St BT
HIRG: 84°48" ~90°03', TR X Fhim T B4
T, X8 ZREE R F REAF R E
HRAH T L IEE 2 + 90 5 B R R, £
HFRE BRIF S BAE (Artemisia minor Jacq. ex
Bess.) /NS5[ Oxytropis microphylla (Pall.) DC.) Fi
& (Artemisia desertorum Spreng.) % ; 8 % & & DI &
B H BB, B RROR M

(Carex duriuscula C. A. Mey. subsp. stenophylloides
(V. Krecz.) S. Y. Liang et Y. C. Tang) FFRiEE
RS N B A E SRR R TR A S F Y
HBREE . TEX — X, A BRR % B 2 (0. 315 0+
0.022 3) kg - m™, ZLfE A 38 1°, W BERR T BE S 0
(0.037 1£0.001 7) kg - m2,

FEH 2R 38 DX 4l b 4k 58I P 3 43 7K 04 T 400 A B
RATHARER, b FLALE AR L 90°03" ~91°50", Brb
ARE L, B S R P R o — SR
5500 ~5 600 m LLj#& ¥ S5/ 1L BR AT, 46 K ER 43 =0T I
A o BRI 4, 3 ISR ISR 20 4 500 m, J&
AL A AP K 0 1Ly SR AR 5 32 DX B b A L P9 S
37K PUAN | BE4F 5T A 4E A2 EVEE VS OB U Y
AR IR , SARBON T 5, 4F ¥ Bk & 300 ~
400 mm , ¥R EH-1.2 C ~3.0 C, FEXFHS %
T EXB 2K EEUFRERAELH R
PRI T 9B 5L+ 52 TR AT 5 R R BORE %, P A
G LB o BRI R E R R
HHE% R EEUELHF N —ER, RRR,
MR JRF GRILRIEIT DAL R KB B
0 £ S 45 S A T PR R TR 5 + 22 R B LA
g R E R LRSS N — R, R
XK IRIEST, MR NHRE RBOR, EF L F
REER | DKE A8 S5 A R (K R TR 5 3P B A
BRI . TR — XN, A% 2 (0.513 5=
0.036 3) kg - m™, 2 BEAF I 1°, M AR WD
(0.116 7£0.013 7) kg - m™,

BT LR 8 R i E i R s R R
BRERVHHEAHEGREE (DVC) 54F ()2
B 9 — T 3E £& ¥ 8 05 7 22 Hy: DVC=0.000 1x
exp(0.197 le) (n=5, R=0.976 0** ), HiZ A0l
VAF ), RPGREH NSRS 5 2 E Z RA R EE
AR ME . FEARSE 80°02" ~91°50" Z JH] , ZR FH ALY Y
P BB 2 B B 25 FEE A 3 o T 434 o , 522 300 L AT R B 5
N R A <
222 H#uBEEGBEIASAERTHXE
R R 2002 A5 813 43 M i B W AR P AR AR
BORE B (DVC) 4R K& (p) AR (1) Z
[&] i) b5 #E 4L [0 09 5 #2 : DVC=0.184 8-0.002 4p+
0.000 1p*+ 0.000 5pt (n=5, R,=-0.932 1", R,=
0.9444°  R,=0.906 8" ), Mz REHP A LIEH,
T R TR B R AR TS R G A T AR IR e
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SRR K B AR B R Z R B A K R BT

A G R B R B R K X R R R
A X

JEAZS R GU RS U RE AT AE SRR B BE B I AR 4
WK BAEYSRG S ERRSR, ARSI
FETJF A TS R G0 AR VU R N AR S MK B 0 e B i
JEE B W e R T AR B IR R L

R FRETUEL, FRERERERESR
GEARVUREHE PR BB 3 B 5 AR AR T B M G

WEE, EHRZ 80°02' ~91°50' 2 [B], RPGHH A
Wl % FEE o 35 4 Y B AR B e K 2 1 18 i 14
MAES RSB EE S — [l , AT N
LR 3 1 ) i A 18 A0 TR AT 259 R K B 8 T
L O HEBHREERNSBAONENSKBHAAR
0.7 C4EHFBEKEP AL N 409.0 mm, 7EUL SR
ST BLA RO AR O AR PR Bl Ak B B R E R
1.208 3 kg « m™, ZRPEREH AR R £ Y
SRR K B AR L R X — 43 0 B T R 5 T R
B EE EEG S A ERRETREERE X,
53— KR A SR Bk 1R L R K Bt £ B
b F FAE BB B B B A G

3 W AnsEw

] PRI A - S S 0 ) B R R R R
A FR e R LR AR P RE S P B R R
TTHE, 4RES BILEFTHABEKREE RN
(0.569 0+0.274 9) kg - m™, RPGHEH INME BB 5 B
(0.218 8+0.186 1) kg - mﬁ,%‘%*@ﬁ;ﬁ@@ﬁ
AR RE (0. 11 kg - m™) ) 5 26 B ) 4 4 O 5
(0.20 kg - m™) | ¥ ZE B JH M BE B % (0. 14
kg - m™) PV LI G Bk B JEURL B RR 2 E (0. 093
kg - m™) P AR  EAR T o B 2 5 R R
J (3. 77 kg - m™) 0 B 5 B (2. 189
kg - m™) P H /N AKX B AR R R
FE(3.942 5 kg - m>) ) o [ 75 0K B R W R R
(2.90 kg - m™”) AR EABHHEE(0.57 kg - m™) AF
PRV AL BB 3 B (1. 20 kg - m™) Flp E A A3
R (1.47 kg - m™?) P HKF, BttAT W, 2
HRBREEEFRASRSED, L _RER TR
JEARTURERS N, BB A% BE AL FRARAKF . XAl R
PR A 7 SO R S O AE R, FLH S KR
D SIREAE  FEX R BRI IE T, B HAE B )

HA YRR LA VUR R B 5 BeSt, T e
57 R e ST AL e A (1 b B B R B AR I A 3R

i ERBFREE RALE W, B R = JE R AR
A RGBT AR PO REHT AATL BB 2 B 2 i LA
& AHME., 7Edtsh 28°46' ~31°40 Z i), B LA A
Lk b s E L 2 BE B I TR K 0, 24 445 B A0 o AL
30° 16" i, TG JLAEHT PO ML BK 9 B 19 S KL E N
0.873 1 kg - m™, 2 J&, B LA WML Gk B B BEE
5 5 FR 3% 0 T ek /L , SR A o D R L RS AL AR K AR AL
o FEARZ 80°02' ~91°50' 2 [8], 7 PG ALY I HE B Bk
P B 22 B TR, B AR R PR A AR AL
Y, PR EE X — GRS RN
S A2

WA EF RS R B AS ARG E IR
P, AR B R B 5 AR HIRROK B AR RR 2 (A1 D A
36 BB R HIAR 6 R R B AR B 3 KO MR
R BEAE S IR AR B MK B B T3 n, 4Ry
SIRFBA-1.5 C AEHREKRIEF L 497. 0 mm
I, B B B R K IA R 1.329 6 kg - m ;22
Ja , FEAURRE AR B S B A Y SR AR B R K R
A, R R e EERATRE RN
FEH PN, RLRIRR 3 S AR YR K B AR R Z 6] #Y
Ao R B TR R B YR B B3 KF
BB B S AR 2 SR AR B K B I 5 i T 1
M EHKBEEDAN0.7 CEHFE KBRS
409.0 mm B}, R PG R AR BEIREE B I R BLAE R
1.208 3 kg « m™, ZJ5 , A VG ARHT AR BBR 2 ) thL b
SRR IR ANAE YRR B3 I ‘

Ph Rt G RRY] TEH RS R m B R AR R
Girh, TS REARTHFEER IS N, B %
BRI RN K ENEYBSSERNE
B, HAF K BRI R FHEER
TR EIR I, X ] RE-S 7 G R e JE A R B
FREEETREAMAL, B —KEHIRL HHK
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