x
030006
[] / 100193
/ 266109
* %
/ 100193

o ™

7 NDVI.RVI.DVI.SAVI.MSAVI.PVI.GVI 6
N N N N N o MSAVI.NDVI.SAVI,

RVI.GVI.DVI.PVI
Y Y N N Y [e] MSAVI
R?=0.823005
38.7% 61.3% o
™
doi: 10.3969/j.issn.1674-3849.2012.01.009
N - 20 80
Normalized
2012-01-13 Difference Vegetation Index,NDVI .
2012-02-13
* 30801519
* ok Tel 010-57700267 E-mail cxxie@implad.ac.cn.
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Ratio Vegetation Index,RVI 2008 7
10% NDVI 30 mx30 m 20 1
- Anderson  Todd TM mx1 m 3
o Fried ™ 3
900
™ o
o GPS 0
™
33°05'~34°19’ Leaf Area Index,LAI . N
102°10'~103°37' 10164 km? N °
63x10* 40 o
hm? o 7 : NDVI.RVI.
3500 m o Difference Vegetation Index, DVI
Soil Adjusted Vegetation Index, SAVI .
N N o Modified Soil —Adjusted Index,
1.1C MSAVT | Perpendicular Vegetation Tn—
656.8 mm, dex, PVI Green Vegetation Index
o 1.
Kobresia  setchwaneu—
SIS K :kan- 7
SUSNSLS K-
pygm aea NDVI NDVI= TM4-TM3 | TM4+TM3 Deering , 1975
Elymus sibiricus
. RVI RVI=TM4/TM3 Birth  cvey, 1968
DVI DVI=TM4-TM3 Richatdson, 1977
. SAVI SAVI= 1+L TM4-TM3 | TM4+TM3+L Huete, 1988
™ MSAVI MSAVI= 2TM4+1- 2TM4+1 *-8 TM4-TM3 /2 Qi 1994
PVI PVI= 0.355TM4-0.149TM3 *+ 0.355TM3-0.852TM4 * Wiegand, 1977
GVI=-0.1603TM1 -0.2819TM2 —-0.4939TM3 +0.794TM4 —
GVI 0.00027M5-0.1446TM7 Crist, 1985
2008 7 STM1 23457 ™ MSAVI L 0.15 Huete 1994
30 m,
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R?*=0.547325 .SAVI
R* =

0.565223 NDVI
R* =0.546849 RVI  R* =0.445727 .GVI
0.403632 .DVI R?*=0.369931 .PVI R?*=0.233112

MSAVI R’=

SPSS15.0 0.351869 NDVI R?=0.335176 .SAVI R?*=
0.334866 .RVI R?=0.242228 .GVI R*=0.23734 .
o DVI R’=0.219827 .PVI R?*=0.127746 .
o MSAVI
6 RVI .GVI.DVI.PVI
L ) MSAVI
Y wex vy ’
i=1 i=1 ™
2 99% o 7
NDVI.SAVI 3 99% MSAVI
wl.w2.w3 NDVI.SAVI.RVI.GVI.
w2 o DVI.PVI,
2.
7 o
3.
N N N N N 4 MSAVI N
6 o R*=0.823005
4 R?=0.599121 . R?=0.565223 .
R*=0.529617 . R*=
MSAVI R?=0.529617 0.351869 . R?=0.319081
NDVI  R?=0.491798 .SAVI
R’=0.491298 .RVI R’=0.357663 .GVI R’*=0.328466 . N N N
DVI R’=0.320087 .PVI R’=0.215712 N N °
MSAVI N
R?=0.823005 MSAVI N
NDVI R*=0.809937 .SAVI R?=0.809793 .RVI R’= 1 o
0.719975 .GVl R?=0.677787 .DVI 5 N=20
R?=0.662833 .PVI R?*=0.403487
NDVI  RVI  DVI  SAVI MSAVI PVl  GVI
MSAVI R?=0.823005 Pearson Correlation —0.492* -0.358 -0.320 -0.491* -0.530* -0.216 -0.328
Sig. 2-tailed 0.028 0122 0.169 0.028 0016 0361 0.157
NDVI  R*=0.809937 .SAVI R’=
0.809793 .RVI R*=0.719975 .GVI } N=20
R?=0.677787 .DVI R?*=0.662833 . w7 w6 w5 wa w3 w2 wl
PVI R’=0.404765 Pearson Correlation 0271 -0.150 -0.022 -0.111 0.614** 0.652** 0.626**
Sig. (2-tailed) 0.248 0529 0926 0.641 0.004 0.002 0.003

MSAVI R? =
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4 4.
NDVI 6220.798-8278.224x 0.491798 MSAVI
~1272.521-4847.7861nx 0.547325 20
-3377.154+2724.821/x 0.599312
39459.125-134410.1x+11742.11x> 0.809937
39459.125-134410.1x+11742.11x2 0.809937 %o = - /
5764.234 0.068 * 0.284368 x100% ., 5
475.305x 71" 0.335176 Y =83261.165—
RVI 3761.452-590.088x 0.357663 928130.653x+ 1582122132
4931.010-2615.640Inx 0.445727
~1396.950+10458.113/x 0.530039
17749.680-8409.840x+1049.124x> 0.719975
17749.680-8409.840x+1049.124x> 0.719975 -1.2429~1.9233Kg/m?,
2240.523 0.859 * 0.163484 5% 3 500~
3551.803x % 0.242228
DVI 3987.661-23.702x 0.320087 10% 1 10%
14133.105-2726.6381nx 0.369931 16 . /
~1475.455+300271.43/x 0.420041 0.5721 38.7%
30331.851-555.808x+2.616x> 0.662833 61.3%.
30331.851-555.808x+2.616x> 0.662833
2641.692 0.993 * 0.172151 0.01
84777.924x0912 0.219827
SAVI 6213.735-5525.763x 0.491298 MSAVI
680.634-4841.9141Inx 0.546849
~3372.774+4072.187/x 0.598874 :
39455.696-89843.49x+52467.041x> 0.809793 R
39455.696-89843.49x+52467.041x> 0.809793
5749.859 0.166 x 0.284041
932.035x%10¥ 0.334866 17 MSAVI.NDVI
MSAVI 9032.264-10428.154x 0.529617
-1000.821-7587.785Inx 0.565223
~6074.563+5424.388/x 0.599121
83261.165-228130.653x+158212.213x>  0.823005
83261.165-228130.653x+158212.213x>  0.823005 3
15923.338 0.029 x 0.319081 ’
514.156x2%% 0.351869
PVI 3947.954-20.450x 0.215712 MSAVI.NDVI
13640.431-2542.6241nx 0.233112 0.01
~1143.792+310230.574/x 0.249929 5
40296.960-654.705x+2.731x> 0.403487
28665.137-344.780x+0.008x> 0.404765
2475.622 0.994 x 0.107215 o MSAVI
52613.105x™ 0.127746
GVI 3430.117-28.360x 0.328466 . .
10522.764-2156.3201nx 0.403632 . .
-864.615+150120.283/x 0.478813
17145.520-474.288x+3.452x> 0.677787 A °
17145.520-474.288x+3.452x 0.677787 3 MSAVI
2163.073 0.992 x 0.166505 y =83261.165 -
24558.28 1x ™ 0.23734 228130.653x+158212.213x
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61.3%
4
W b A4 (g/m?)
i e A AT s &, 313
5000 i
o 5
4000
3000
2000 - :
1000 -
0.55 0.60 0.65 0.70 0.75 0.80 0.85
MSAVI
1
B1 MSAVIR=ZXREMALEE
5 MSAVI
m g/m? g/m? g/m? %
1 4 102.4363 33.40447 3439 4800 4660.73 -139.27 -2.99%
2 6 102.4593 33.35217 3443 1175 1418.921 243.9214 17.19%
3 9 102.4089 33.31653 3448 400 1642.923 1242.923 75.65%
4 14 102.4499 33.40247 3442 4500 4256.441 -243.559 -5.72%
5 15 102.4228 33.39483 3438 1980 2336.011 356.0106 15.24%
6 16 102.4515 33.38525 3438 1200 1074.247 -125.753 -11.71%
7 17 102.4749 33.36444 3438 825 1026.926 201.9255 19.66%
8 18 102.4510 33.37019 3439 600 1339.725 739.7246 55.21%
9 19 102.4449 33.35603 3441 1700 1785.808 85.8079 4.80%
10 A 102.4653 33.36017 3438 915 1038.876 123.8761 11.92%
11 B 102.4518 33.39103 3435 2450 1329.526 -1120.47 -84.28%
12 C 102.4489 33.38194 3440 800 1293.7  493.7004 38.16%
13 D 102.4485 33.39831 3437 1300 1268.336 -31.6641 -2.50%
14 E 102.4399 33.33861 3448 3050 1126.651 -1923.35 -170.71%
15 F 102.4486 33.34261 3439 1950 1038.803 -911.197 -87.72%
16 G 102.4442 33.33503 3459 1900 1370.459 -529.541  -38.64%
17 H 102.4476 33.35481 3440 700 1024.169 324.1692 31.65%
18 I 102.4107 33.30706 3467 450  1077.686 627.6857 58.24%
19 J 102.4342 33.31586 3477 1400 1733.565 333.5653 19.24%
20 K 102.4454 33.31892 3449 800 1051.497 251.4967 23.92%
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Study on Pertinence between the RS Vegetation Indexes and Aboveground Biomass of Baihe Pasture of
Zoige County
Wen Meijia'?, Jia Guanglin®,Song Jingyuan®,Xie Caixiang’,Liu Meizi*, Zheng Sihao® ,Xin Tianyi’
(1.College of environment and resources, Shanxi University, Taiyuan 030006,China;
2. National Engineering Laboratory for Breeding of Endangered Medicinal Materials,
Institute of Medicinal Plant Development, Chinese Academy of
Medical Sciences & Peking Union Medical College, Beijing 100193, China;
3. Animal Science Institute, Qingdao Agricultural University, Institute of Economic Herbs Application,
Qingdao 266109, China)

Abstract: To study the aboveground biomass using remote sensing (RS) on the grassland, and serve better for the
protection area, the TM images technology was used to research the relationship between aboveground biomass and
RS Vegetation Indexes of Baihe Pasture of Zoige County. The linear and 6 nonlinear (Logarithmic, Inverse functions,
Quadratic polynomial, Cubic polynomial, Composite and Power function) regression models were established
respectively to estimate the pertinence between 7 vegetation indexes (NDVI, RVI, DVI, SAVI, MSAVI, PVI, GVI)
and aboveground biomass. Results indicated that, the cubic polynomial regression model was the best model for the
7 vegetation indexes, followed by the quadratic polynomial model, inverse function curve model, logarithmic curve
model, linear model, power function curve model and composite curve model. The cubic polynomial model based on
MSAVI —aboveground biomass was the best model, the multiple correlation coefficient R? average error, rating
precision was 0.823005, 38.7%, 61.3% respectively. This model was able to meet the mesoscale estimates of the
aboveground biomass.

Key words: TM image ;regression model ; vegetation index ; Aboveground biomass
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