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CORRELATION ANALYSIS BETWEEN VEGETATION NEAR-GROUND
REFLECTANCE SPECTRAL CHARACTERISTICS AND BIOMASS
FOR INNER-MONGOLIA STEPPE

WANG Yan-Rong
Natural Resources Institute  Inner Mongolia University ~Huhhot 010021 ~China

Abstract The spectral reflectance characteristics and biological parameters were measured for 15 grassland
community types in Inner-Mongolia from 1994 to 2001. In addition for seven community types the seasonal
variation of these parameters were measured in 1996 and 2001. At large spatial scales the spectral reflectance
was significantly different among meadow-steppe typical-steppe and desert-steppe and could be distinguished
by PCA with lower than 20% mean error. At medium to small scales the ability to discriminate among com-
munity types in typical steppe was higher than at larger spatial scales the mean error was about 15% but
lower in both the meadow-steppe and desert-steppe. The results of correlation analysis indicated that the spec-
tral reflectance characteristics of biomass and vegetation indices showed strongly significant correlations with
spatial scales and community types. The strength of the correlation tended to decrease from small spatial scales
to large scales. Linear models were best able to predict biomass from the spectral reflectance characteristics of
communities that had high vegetation cover or biomass with an estimated reliability greater than 90% . Non-lin-
ear models were the best predictors of communities with low vegetation cover <40% and had an estimated
reliability of about 85% . From June to September there were no remarkable differences among the estimated
biomass models among different months which implied that we can utilize a common model to monitor the sea-
sonal change of biomass for these grassland types.
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Table 1  Correlations between different vegetation indices and biomass

Correlation coefficient

Scales Steppe types RVI NDVI PVI
Meadow steppe 0.514™ 0.515™ 0.540™
Region Typical steppe 0.921™ 0.870™ 0.856™
Desert steppe 0.772* 0.737™ 0.637
Stipa baicalensis steppe 0.651™ 0.610™ 0.578™
Patches Leymus chinensis steppe 0.892™ 0.908 ™ 0.799™
Stipa grandis steppe 0.620™ 0.602™" 0.349™
Stipa krilovit steppe 0.838"" 0.847" 0.900™
Artemisia frigida steppe 0.688 " 0.644™ 0.744™
Stipa gobica steppe 0.651"" 0.610" 0.578™

*¥ p<0.01 The correlations were significant at the p <0.01 level
2

Table 2 Optimal estimating models of biomass for the steppe types at different spatial scales

Community types Estimating models Correlation coefficient ~ Plot number
I Scale I Region
Desert steppe Y=29.60 RVI; -26.8 0.692* 37
Typical steppe Y=164.0 RVI; - 218.0 0.840™ 29
Meadow steppe Y= 67.6 RVI;+82.0 0.734* 29
I Scale I Sub-region
Filifolium sibiricum steppe Y=116.0 RVI, + 120.0 0.768™ 20
Stipa baicalensis steppe Y=113.0 RVI, -33.0 0.702™ 20
Leymus chinensis steppe Y=82.4 RVI, +25.0 0.737* 20
Leymus chinensis + Stipa grandis steppe Y= 61.9 RVI; +144.0 0.444" 37
Stipa grandis steppe Y =105.0 RVI; - 130.0 0.510™ 39
Stipa krilovii steppe Y=101.0 RVI; -109.0 0.689 " 45
Artemisia frigida steppe Y =529.0 NDVI, - 65.0 0.695* 50
Stipa gobica steppe Y=29.6 RVI;-26.8 0.692 37
111 Scale III  Patch
Ass. Stipa grandis + Leymus chinensis Y= 87.0 RVI;-12.3 0.717" 20
Ass. Stipa grandis + Cleistogenes squarrosa Y=0.11 NDVI; +2.1 0.698 ** 18
Ass. Stipa krilovii + Cleistogenes squarrosa Y= 48.3 RVI;-21.4 0.551" 18
Ass. Stipa krilovii + Leymus chinensis Y=86.1 RVI, -91.3 0.601" 19
Ass. Artemisia frigida + Stipa krilovii Y =501.0 NDVI; -45.0 0.687" 20
Ass. Artemisia frigida + Cleistogenes squarrosa Y=9.6 PVl;+209.0 0.737" 20
Ass. Stipa gobica + Cleistogenes songarica InY =1.87 NDVI, +1.5 0.753 " 20
Ass. Stipa gobica + Allium polyrhizum Y=2458.0In NDVI; +928.0 0.964™ 18
- Ass. Artemisia frigida + Cleistogenes songarica Y=61.3 RVI, -28.1 0.757* 18
*oowx p<0.05 p<0.01 The correlations were significant at the p <0.05 and p < 0.01 level respectively
13 1 3 in vegetation indices showed the reflectance on blue and red bands respectively
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6 8 1996
6 4
7 9 4
4 90 %
5~7
8 9
2.4 85%
1995 7~8
Table 3 Optimal seasonal estimating models of biomass for different communities
Community types Month Estimating functions Correla.lion Plot number
coefficient
Leymus chinensis steppe
5 End of May Y =1307.0 NDVI; -190.0 0.613™ 18
No-degraded community 6 End of June Y=1004.0 NDVI; -51.0 0.726™ 15
7 End of July Y =1359.0 NDVI; - 355.0 0.656* 15
8 End of August Y =1433.0 NDVI; - 396.0 0.587 17
9 End of September Y=1414.0 NDVI; -222.0 0.686™ 17
5 End of May Y =422.0 NDVI; - 67.6 0.620* 17
Middle or light degraded community 6 End of June Y =880.0 NDVI; - 64.4 0.630"" 15
7 End of July Y=1158.0 NDVI; - 471.0 0.683™ 18
8 End of August Y=1574.0 NDVI; - 631.0 0.686™ 14
9 End of September Y =483.0 NDVI; - 64.9 0.634* 18
Stipa grandis steppe
5 End of May Y =462.0 NDVI; -76.2 0.563** 17
No-degraded community 6 End of June Y=12373.0 NDVI; -372.0 0.672™ 17
7 End of July Y =1073.0 NDVI; - 286.0 0.632™ 16
8 End of August Y =864.0 NDVI; - 170.0 0.614" 19
9 End of September Y=12332.0 NDVI; - 331.0 0.685" 15
5 End of May Y=1003.0 NDVI; -71.2.0 0.717* 15
Middle or light degraded community 6 End of June Y =909.0 NDVI; -258.0 0.680"" 17
7 End of July Y =858.0 NDVI; -282.0 0.608™" 17
8 End of August Y =551.0 NDVI; - 120.0 0.711™ 15
9 End of September Y =426.0 NDVI; - 65.8 0.672°" 15
Artemisia frigida steppe
6 End of June Y=4711.0 NDVI; -24.8 0.683™ 34
7 End of July Y =613.0 NDVI; -96.3 0.629™ 34
8 End of August Y =716.0 NDVI; - 171.0 0.624** 40
9 End of September Y =955.0 NDVI; -329.7 0.627" 37
Stipa gobica steppe
6 End of June lg Y =1.93+0.921g NDVI, 0.729* 18
7 End of July lg Y =1.96+0.79 g NDVI, 0.572 20
8 End of August Y= -40.0+48.5 RVI, 0.572° 19
9 End of September lg Y =1.50+0.09 lg NDVI, 0.640* 19
*% p<0.01 The correlations were significant at the p <0.01 level 13 13

in vegetation indices showed the reflectance on blue and red bands respectively
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Table 4  Test of the precision for the estimating models

Steppe types

Stipa grandis

Leymus chinensis ~ Cleistogenes squarrosa  Artemisia frigida Stipa gobica

Error mean %
Standard error mean %
Number of plots

-4.87
11.89
15

-8.71 -3.43 -5.49 17.52
10.62 9.99 9.12 12.20
15 15 15 15

1993 1993

30% ~ 40%

200 g FW m~?

2001
RVI NDVI

PVI
RVI NDVI

90 %

85%
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