WY SR 2004, 28 (4)491~498

Acta Phytoecologica Sinica

FEEMEREYERET B2 Hi%E

MEE THRE Bet H OE

(LA R IR 2 e A S 2 R bt 10087L) (2 Rl E g M R 22 S RS JRAT 7 db st 100101
B B EWASRARMMESRENME MESRRLUN L — EEERZAH IR BoRBZ B ER.
M H ] B RS A OB JR A& R R B BOAAR S T R T BB 8 1E Y A — AU AL AR B ( NDVI) i 3R [ B
TR BAGTIBEAY, JE R F 2R 5T T B A e B W B S LS R AR i, 25 R AR RO AR i 3t b/
Wi 5 2 AR ok NOVI A B ARAT AR S C 2R - R T LA 8 B IR AP 0L & (RP=0. 71, p=<0.001), Fk[= %o e
B AR 14616 TgC (1 Tg=10" g) . T B Al 7 5 2T 5 4 DRI 788 80 6 A S A4 B 898, 60
TqC. 23 EAEY RAY 6. 15 4 M0 S AR B 1 044,76 TgC, ff fik R B3 B 2. 10 ~3. 700, oV 3 49 % F
315.24 gCom 2 AT FFHKF, 3 B B0 M e 20 57 T B L A B KO 43 A R Ay 2R R e I P 3 IX
1% SRBGRAFR AT — B NEE AR E#ER 1 350 m 13 750 m 4735 B 1 P4 AN v, 5 R 45 A
RO B A E RN KR, Mo FeE SR RO bR L4 oAy, B3 KT HE R F R KCF B 3k
] 3 7 Y- v ) TR AR A K
KHEIR  EH ASEME ONDVI EWR GRfEE

SPATIAL DISTRIBUTION OF GRASSILLAND BIOMASS IN CHINA
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Abstract  Estimating carbon storage in terrestrial ecosystems has been a central focus of research over the past
two decades because of its importance to terrestrial carbon cycles and ecosystem processes- As one of the most
widespread ecosystem types, China s grasslands play an important role in global change research- The grass-
lands in China; which are distributed primarily throughout the temperate regions and on the Tibetan Plateau,
were classified into 17 community types- In the present study, a statistical model was established to estimate
grassland biomass and its geographical distribution in China based on a grassland inventory data set and remote
sensing data (Normalized Difference Vegetation Index ) using GIS and RS techniques- We found that there was
a significant correlation between aboveground biomass density and the maximum annual NDVI when expressed
as a power function (RZ =0.71, p=<0.001). The aboveground biomass was estimated to be 146. 16 TgC
(1Tg:1012 g) and belowground biomass was estimated as 898.60 TgC (6. 15 times of the above biomass) for
a total biomass of 1 044.76 TgC. This value accounts for about 2- 1% —3.7% of the world 's grassland
biomass - The grassland biomass is distributed primarily in the arid and semiarid regions of Northern China and
the Qinghai-Xizang Plateau- The average biomass density of China s grasslands was 315.24 ¢C em °. smaller
than the world average- The aboveground biomass density decreases from southeastern China toward the north-
west corresponding with changes in precipitation and temperature- Furthermore: aboveground biomass density
reached the lowest levels at 1 350 m elevation and peak levels at 3 750 m above sea level which most likely is
related to China s three-step topographical background - The ratio of total biomass of grassland to forest biomass
in China is 1/4, much higher than that of the world, suggesting a greater contribution of grasslands to China )
s carbon pool -

Key words Grassland, Spatial distribution, NDVI. Biomass, Carbon storage

Pl AL e A VR PR TP CO2 BABROK BRIEAF B AU ES R RGN ERAMERZ
EePEAE R AESRR T, M ESRE — M HREEHERSFRE /) (Canying capacity ) i) —

Yk H %)20%9762%92 };%}H%‘Wd@%‘ Journal Electronic Publishing House. All rights reserved. http://www.cnki.r
HeGIE . B KBS G IR (10152003) R QTR FRE AR RL A7 5 G 00 E (10024101)

E-mail ; slpiao@water- pku- edu- cn



492 H Y &

s % M 28 %

ANE RN AT SR AR S R R A=A B
T 1 B TR il A S R R R R A

JROTH =55, 1996) , BHHAES R RS R
Fh iR M) HES AR — fEEBK

RRAE FF R A4 V8 45 o 2 B A 4R I (Scurlock &
Hall . 1998; Scurlock et ol -, 2002), {H HAjA ki
B RGRFEAT B RS R R 2S5 &
TR 77 T8 A A T 6 AR B A ATF 5T HAH 24
1455 (Hall et ol 1995),

REHRA RN FEE TR /540 3 RAF
JE et KA, 20 B P9 5 oy v DR T I 42 50
IREWimR E E R B R 2 I
4500 km, BFALBE A 23 LB (BRAE B S, 2002),
AR E S MR MAESRAERAZ
—, M HX &R E RO R ) 2R R R K+
e A28 R G0V 7 T A B B R VE A (e i
S5, 2001y, Sy, T A A SRR [ R AT B AR A
XA B A H b B DA S AR [ il A S R SR
G A EER X,

E iy E 20 thed 90 FFA T 4G, — L2z 38 A1
ARTFJR T IR E A gAY R AR (TR = 4
1996 £ 58 5%, 1999: Ni, 2002), {Hg FHR A
R T IE GRS B AN [, 45 A 25 3R 2 [l A7 A
RS, X IAFR E B AR A B A A
BRI, FEAEH PR, 5—hH.
B TR ALV K N 1979 AR TR AR 4
[E] A, RRSAT 10 4, R SRR R b B U L
PEARNE S PPAG e R AT T E AR S R AW %
i, BB IE G T ERRE LT EAY
BAERL R A C LT THEIsE. (B X2
RO LUSE A b B 2R B — R 2 X3
(TR A 155, 1985 A &, 2000; £4 2 4§, 2001),
B> OIE T E R R R T

2 SR FE B b B U T A OB IR 4 TR
IR IEAR L T 3T BB 0 3R [ o A
A ELAGIUARRAL [R] B A RS A 9 T 3K ] B A
WA B S R ATRAE. B A TR E I AES R
GLIhRe ) B RAR A S T B

1 BERFEAR T %

L1 FulEAim st 2

FRE M 1979 IR a6 0 3 P BT T 4 E R
HIBTIRAY L — AL, Horp 1981~1988 405 55 B
ArEE R B TAEUE A & 72 2 000 2452 (F

o N RS E RO AR # BOE BE A 45 1996) X ik 4
] Y Bl A VA Ay i — 20 T e 3 [ el A= 25 R e R B
R T RAFAEERL , A SO A B B
TEORIE T T X K 4 [ 5 B A A g S
] Bt B A (b AR A R AN E Ol i B B
A8 1991)

3T 20 Ak, B A5 ) bW I 2 5 R B AN DB B
2% A S FH 8 B AT R BT B I U A AT 5
ez, Horh mhE R AR IR NOAA/
AVHRR R AE 4 Bk b X R A 9  sh it 72
R B BE AT T s B A D (Defries & Town-
shend, 1994) il FHRIE NOAA/AVHRR ZL4M 59141
HMETE TSR I — AR Bl B0 NDVI) RE A5 45¢
VERA M S WA B 1 7 o R P SR S R TR
B Tl AR W Y AR B O S A )
(Potter et al-» 19935 Field et al-» 19955 Myneni et
al-» 2001y,

KIS TR NDVI 308 5& GIMMS ( Global
Inventory Monitoring and Modeling Studies ) Aff 5 21 %
19814 7 H %) 1988 4F 12 A ] NOAA/AVHRR &
PN TACPEEHR ALY, i) 73 HE Ty 15 d, R 2
[B]73 324 8 km X8 km (Tucker et al-» 2001; Zhou
et al-» 2001), HFi% NDVI B et — 2B HpR T
LR A ORBH i £ A% e R B R I ) 28 1 5
SN TR FEE NDVI B4 56 5 4 i RAIE T 404
Jo R s PR A A Bk e IX IR R B A BT 30 2 AU 5
iz {8 A (Myneni et al-» 2001; Tucker et al-
20015 Zhou et al-» 2001) iy TG 5 4711
NDVI 7E 0. 1 31] 1 7 [a] f 3y X Ay A 45 7 25 1) 4t X
I, AR AR T A1) NDVE T 0.1 g
X.(Zhou et al-> 2001; Myneni et al-, 2001)

ASCATE X S AR A 12400 J7 vp [ B 4% X R 1A
IR A 1100 77 0T 1] . B 28 AL 1K 25 4 [
FlLFRE B AR TIRSE & 5 52 D 2x 19400 J7 B B
B, O T 2 5] 5 % B R B I (Overlay ) » F841]
3 B T P DA B 3 B AR S Loy e e Ay 0. 17X
0.1°, 35 7 oW 24 M RS R
1.2 #h BAEYRAEEE

I E R R K EAG SR A= S R A=)
BFEAR 3 MONE . A IO L JE A B
15 SR » 7 A= ) R B OGS R A BIE E Il
B B (Fang et al, 19985 2001); ~H A&
A BRE R SR PR IS R A4 04 - 24 B 57 1D
B 6, I L5 68 1 ) T BRORE R A 5 AE 0 | (NG



18 A A . e [ B AR ) B A A AR SR 493

2002) ; =2 © 7 By S Hb V8 2 GOk B ST FR A
FOIRE K SB RSO B AR A
A5 [ R L 7R AR LB AR B (Myneni et
al-» 2001y, AHFFEh i Ay BB R R T
5 = i,

(R E BRI 0 T B A (R AR
V) () 4 — B M 2 A F Ay R B R (KT kg
hm %), BHUAH EERS B R (TR A ) &
TR 2 K T B A KR, R, FEASSC
KT B 7K T 40 ER B 1500 (5S4, 1996), it
b, H T RO ST AR SS HE FEA S A
PRI LABE (oC) B FR, % WY
BN g) Fe Rk (C) 1 BB RG24 (1996) R
FRy 0.45,

7 R R — A T R R I 2 N ST A
iy (B RT SRS BT I 5 DL AR 7 B B 3h 25 R RO T
FRIE) (i AR S0 Al 3 & i I A 4,
1994), (Rt A5 i B fg— 25 1) (o B LA —4F
K NDVIGEE N NDVe - A5 (1)) . 15 1 1981~
1988 4E [l AG4F4E Y NDVI [ 3115 13400 J7epE B
G IX Kl A K 15400 5 25 b W P (a4 17 2%
32 1) B, SR AR — 45 3 F I B 2578 i - 1
NDVIpax o

HT T AR 1981~ 1988 4F i) Hu L A= 49y B 4 R A%
St RATHE T 17 AN B R4y NDVIL 753X

ISR 2R, R, R E R
JEALFEA R FE R R R A RAE T ~9IN
6], T8 AR A B2 B B 5N T 520 (I i FE 2
fLEJE 5.8%0) , ATLLFE L, 3 I Lt b b A9
BERERAK, Hib, RA1F G 0
B4 1981~ 1988 4E [ F-15 NDVI,a FIAE Y B,
BESL T NDVIe Sy 725 5 b b A= 8 Sy IR 2 85 g 1]
PR AR 23 ) Sy ety 0.1°X0.1°,

NDVI o (x5 t) =MAX (NDVI(x,t, 1)) (1)
A, o FRZSALE, ¢ RREN, | £t Ep 1
A1 RS A 15 d HIEETE 1324 28,

1.3 i R R

ECHAERE Y L T A R R AR S S Ry
HEM R LU R B , T SR S
ERAA B B 1) B R M 2R AR A
B SRR RO IR T & AR AR AL, {E T Xy
TS BB RBUCE PR BRI A5 SC BRI A TR 3
Sk R IEE B ELR TR [ R S R
SR AR D), FERBOE BT
A XARH B A2 | 1L B 2R FA P26 3 Fh B 2K
AR RORMER Z IR G E AT 4 He 1) 2R KR AR 4 v
SRR M 1 13X 216 A 245 750 [ 1 A o7 T R 7 2
(P N RN AR b B0 B B I ) 4, 1994) Fi B
BIHBUVEY R (2504, 1998) iS50

x1 FEEMERMM TS5t RS EHBILHIRY
Table 1 The ratio of belowground to aboveground bhiomass for different grassland types

1 ZEA Grassland type H A Ratio SCHR TR References

R B ) B JE Temperate meadow-steppe 5.26 kG =% (1996)

LB K Temperate steppe 4.25 FrHE 7 22(1996) 5 244 (1998)

TR R 2K Temperate desert-steppe 7.89 5y A4 (1998)

T FE R ¥ 2K High-cold meadow steppe 7.91 75 44 (1998)

= FEBLJE 2 High-cold steppe 4.25 JrkE 745 (1996) 5 2 5r H2 (1998)

R ZETE IR B2 High-cold desert steppe 7.89 2= 4% (1998)

TELPE B AL SiE I 2 Temperate steppe-desert 7.89 2 HB 25 (1998)

R PETE IR 2K Temperate desert 7.89 78 B4 (1998)

R FETE I High-cold desert 7.89 2y 4 (1998)

#: B 2K Tropical herbosa 4.42 2 S 4545 (1998)

PP E A Tropical shrub herbosa 4.42 2= AR 4R (1998)

1% P4 B S Warm-temperate herbosa 4.42 Zs 3 4% (1998)

WE 4 5 A DX Warm-temperate shrub herbosa 4.42 Zs 3 A28 (1998)

AL EL A 2% Lowland meadow 6.31 A R E ROl B B S B /) A (1994) 5 2R304 (1998)
113t A7) 2 Temperate montane meadow 6.23 rp A A B A ol B R R ) A (1994) ;2 3t (1998)
T FEE A Alpine meadow 7.92 s 44 (1998)

{REK Marsh 15.68 rh e N IR A [ Al 7 B A B R ] S (1994) 5 2 S 845 (1998)
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Table 2 The grassland area: aboveground: belowground and total biomass in each province of China

WX i  EAY = R AR AR
Region Avea (X 104 kmz) Aboveground biomass Belowground biomass Total biomass
(TgC) (TgC) (TgC)
1t Beijing 0.21 0.16 0.82 0.98
K Tianjin 0.07 0.05 0.25 0.30
A4t Hebei 3.77 2.52 12.11 14.63
1LV Shanxi 3.58 2.13 9.84 11.97
M5 NeiMongol 70.06 29.31 159.21 188.52
LT Liaoning 1.39 0.97 5.16 6.13
A Jilin 3.69 2.38 14.41 16.79
BT Heilongjiang 7.78 6.19 39.68 45.87
¥ Shanghai 0.06 0.03 0.21 0.25
L5 Jiangsu 0.31 0.17 0.83 1.00
#HL Zhejiang 0.44 0.31 1.39 1.70
1 Anhui 1.08 0.69 3.03 3.72
}& % Fujian 0.74 0.52 2.31 2.83
JLP Jiangxi 1.85 1.17 5.19 6.35
11 % Shandong 1.35 0.81 3.95 4.76
15 Henan 1.80 1.14 5.07 6.20
4t Hubei 2.51 1.78 8.18 9.96
1M Hunan 2.74 1.81 8.00 9.82
I % Guangdong 1.11 0.70 3.09 3.80
IV Guangxi 3.06 2.03 8.94 10.97
i Hainan 0.46 0.32 1.44 1.76
PO JI A1 EE B Sichuan and Chongqing 23.53 17.85 123.27 141.12
Bt Guizhou 2.15 1.47 6.54 8.01
7 Yunnan 7.43 5.18 24.75 29.92
PG Xizang 83.00 22.85 157.35 180. 20
%75 Shaanxi 2.71 1.17 5.41 6.58
Hif Gansu 15.64 6.68 43.21 49.89
HE Qinghai 41.09 20. 69 147.47 168.15
7' E Ningxia 3.19 0.69 4.27 4.96
Hri Xinjiang 44.52 14.35 92.91 107.27
BV Taiwan 0.07 0.05 0.31 0.36
& il Tolal Anadl 2465 a Baggwa 1 loatpzs
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Fig-1 The relationship between aboveground biomass density and the
maximum NDVI( NDVI,.) of grassland
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Fig-2  Distribution of aboveground biomass density of the grassland in China
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Fig- 3 Changes’inaboveground biordass ‘density '( A ), “annual toleart
temperature (B) and annual precipitation (C) with altitude
for the grassland in China
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Table 3 Correlation coefficients between aboveground biomass density
and annual mean temperature ( R),+)+ and annual precipitation

( Rpiop) at different altitude for grassland

<1350m 1 350~3 750 m 3750 m
Rt 0.505 —0.653* 0. 681"
Rhiorp 0.863 - 0.489 * 0.978 *%

*, p<<0.05  xx, p<<0.01 xxx . 5<70.001
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