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Tabel 1  The grassland type of 11 sampling points and data sources
/° /° /m

A 92.2927 29.6908 4418 ?
B 92.096 8 29.7099 4150 ( IS 0

91.5444 29.8043 3720 N N K

91.1452 29.6251 3693 N ?
A 91.1257 30.4975 4233 10
B 91.0959 30.4948 4249 N 10
C 90.9724 30.4127 4216 . 10
D 90.627 5 30.2000 4590 10
F 90.8933 30.3574 4236 10

91.2363 30.0919 4546 9

90.4720 30.076 1 4300 . 10
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R F
NDVI o
2 o
P 3, 3 MODIS NDVI
<0.01 o F P <0.01
NDVI
R F 0. 796
R=0.778 F =127.557 143. 657 ( 2)
N (R=0.787)
0.72 ~0.76, R 0.48 ~0.70 R =0.744 0.744 .,
R F R =
o 0.471 F =23.667 8 o 3
5—9 MODIS NDVI MODIS
( Do 2 NDVI EVI
MODIS EVI F 0.710
NDVI 84. 387 S (R =0.708) .
R(0.636) F(56.408) S (R=0.672) (R =0.603) 4
<0.57 R 0. 60
2 5—9 AGB
Tabel 2 AGB estimate models in the central Tibet from May to September
R R? F
NDVI Y = 473.528x —89. 407 0.672  0.451  68.091"
Linear regression
Y= by +bx EVI Y = 638. 040x —53. 997 0.549  0.301  35.752"
NDVI Y= 987.518 x> —384. 557 x +67. 992 0.728  0.530  46.199"
Quadratic polynomial
Y= by +byx+ by EVI Y= 498.329 % +353.928 x —19.811 0.552  0.305  17.969
NDVI Y=101. 881 &* +849. 976 «* —329. 842 x +61.787 0.728  0.530  30.427"
Cubic polynomial
Y= by +bx+ by + by EVI Y= -5914. 987+ +6027.323 2> - 1163. 871« +100. 569 0.560  0.314  12.336
NDVI Y =251. 634 +150. 530Ln( x) 0.585  0.342  43.165"
Logarithmic
v =bo + by Ln( x) EVI Y =316.311 +143. 523Ln( x) 0.514  0.264  29.794"
S NDVI Y = el 3357-0.39%/2) 0.696  0.484  77.937"
S model
y o= 0/ EVI Y = o438 -.203/) 0.630  0.397  54.718"
NDVI Y =11.950e!* 1602 0.778 0.606  127.557"
Exponent model
Y = by EVI Y =17. 164¢> 37 0.611  0.374  49.569"
NDVI Y =209. 896 - 36. 405 /x 0.482  0.232  25.087"
Inverse model
Y =by +b, /x EVI Y =222.958 -25. 098 /x 0.457  0.208  21.852"
NDVI Y =279. 130x"47 0.755  0.570  109.940"
Power model
y =by(x) " EVI Y =480. 927x" 3 0.636  0.405  56.408"

* P<0.01 N=85
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Fig.1 Relationship between AGB and MODIS NDVI

during growing season from May to September

Fig.2 Relationship between fresh AGB and MODIS NDVI

during growing season from May to September
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3 59 ( Fresh AGB)
Table 3 Fresh AGB estimate models in the central Tibet from May to September
R R? F
NDVI Y= 431.717x -95. 231 0.676  0.457  69.763
Linear regression
Y= by +bx EVI Y= 616.746x - 71. 167 0.586  0.343  43.322"
NDVI Y= 991.366 «* —429. 711x +62. 781 0.744  0.554  50.912"
Quadratic polynomial
Y= by +byx+ by EVI Y= 622.979 &% +261.568x —28.430 0.592  0.350  22.067"
NDVI Y= —167.223x> +1217. 123 »* —519. 518x +72. 965 0.744  0.554  33.539"
Cubic polynomial
Y= by +byx +bya + by EVI Y= —6711.865x> +6896. 850x% — 1460. 712x +108. 169 0.603  0.364  15.444"
NDVI Y =213. 857 +135. 464Ln( x) 0.581  0.338  42.337"
Logarithmic
y=bo +b,Ln( x) EVI Y =284. 265 +137. 095Ln( x) 0.542  0.294  34.535
S NDVI Y = (5368 - 541/ %) 0.735  0.540  97.282"
S model
yo= e/ EVI Y= e(33973/0) 0.708  0.502  83.60"
NDVI Y =4, 634e(>4700) 0.796  0.634  143.657"
Exponent model
Y = by EVI Y =6. 584¢l70160) 0.672  0.452  68.513"
NDVI Y =174. 650 -32.237 /x 0.471  0.222  23.667"
Inverse model
y=by +b, /x EVI Y=193. 172 -23. 595 /x 0.474  0.225  24.037"
NDVI Y =303. 49657 0.787  0.619  135.115"
Power model
o= by(0) " EVI Y =765.315x" % 0.710  0.504  84.387"
P <0.01 N=85
4 MODIS
Table 4  Relationships between AGB and MODIS vegetation index at bimonthly level
NDVI EVI
R? R R? R
1— y = 23260x>7 0.4147  0.644 0" 27 y = 1539.9x — 84.724 0.2162  0.4650** 27
3—4 y = 2.9647e' 71 0.5541  0.744 4" 34 y = 5.0258¢!831% 0.2734  0.5229" 34
5—6 y = 10.001e* 528« 0.5341 0.730 8" 34 y = 14,7336 58 0.3228  0.5682" 34
7—8 y = 13.425¢% 60 0.5592  0.747 8" 34 y = 28.215¢> 3% 0.1748  0.418 1** 34
8—9 y = 13.791¢> 7428« 0.5610  0.749 0" 34 y = 22.796e* 6%+ 0.2491  0.499 1° 34
9—10 y = 16.006¢* ®7 0.4255  0.6523" 33 y = 24.396¢> 11 0.1694  0.4116" 33
11—12 y = 3.888e!!21 0.4917  0.7012" 27 y = 1847.4x - 128.32 0.1214  0.348 4 27
5 MODIS
Table 5  Relationships between fresh AGB and MODIS vegetation index at bimonthly level
NDVI EVI
R? R R? R
5—6 y = 242.23x-33.296 0.5293  0.7275" 34 y = 342.28x - 25.263 0.4823 0.694 5" 34
7—8 y = 12.557¢>7% 0.5668  0.7529" 34 y = 25.062¢> %M 0.189 2 0.4350%* 34
8—9 y = 6.9472¢% 617 0.6823  0.8260" 34 y = 9. 82445 714 0.4194 0.6476" 34
9—10 y = 2.4821¢5 576 0.6452  0.8032" 26 y = 2.7374e! 78 0.561 0 0.749 0" 26

P<0.01; * % P <0.05
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Aboveground Biomass Estimate Methods of Grassland
in the Central Tibet

CHU Duo' > PUBU Ciren® DEJI Yangzong® JI Qiumei’ TANG Hong’
(1. Lhasa Campus of Institute of Plateau Meteorology CMA Lhasa 850000 China;
2. Tibet Institute of Plateau Atmospheric and Environmental Sciences Lhasa 850000 China;
3. Tibet Institute of Animal Husbandry Lhasa 850000 China)

Abstract: To take full advantage of MODIS remote sensing data obtained from the receiving station and existing
NASA MODIS Land Products distributed from LP DAAC for grassland biomass monitoring and degradation study

the aboveground biomass ( AGB) estimate methods of grassland in Tibet are developed at growing season from May
to September and bimonthly level by integrating AGB data collected from 11 sites in the central Tibet from January
to December in 2004 and concurrent vegetation index ( VI) derived from MODIS MOD13Q1 products. The main re—
sults show that there are exponential relationships between AGB and NDVI during the vegetation growing season
from May to September with 0. 778 of correlation coefficient and 127. 557 of F test value; at bimonthly level the ex—
ponential relationships between AGB and NDVI exist except the power relationship between AGB and NDVI from
January to February and linear relationship between fresh AGB and NDVI from May to Jun; the correlation coeffi—
cients between NDVI and AGB are above 0. 64 with the highest value of 0. 749 0 for AGB estimates from August to
September and the lowest value of 0. 644 O from January to February; the correlation coefficients between NDVI and
fresh AGB are above 0. 72 with the highest value of 0. 826 0 from August to September and the lowest value of
0.727 5 from May to Jun. The results by P <0. 01 test of significance indicate the highly significant positive corre—
lation between aboveground biomass and MODIS NDVI. In contrast MODIS NDVI is the optimum vegetation index
for AGB and fresh AGB estimates in the central Tibet. The study suggests that satellite remote sensing is only practi-
cal means of monitoring grass biomass and other vegetation parameters at large scale in Tibet due to its vast area and
complexity of grassland ecosystem. However remote sensing based estimate methods of AGB should be further vali-
dated and improved using more ground based measurement data to compensate for its inadequacies. The AGB esti—
mates developed in this study is suitable for the central Tibet and its accuracy will decrease if applied in whole Tibet
plateau which means that more detailed observation and investigation should be carried out in the future to further
improve these biomass estimation models in order to be suitable for monitoring grassland AGB and other vegetation

parameters of the entire Tibetan Plateau.

Key words: Aboveground biomass of Grassland; Remote sensing; Estimate method; Central Tibet



