22 10 Vol. 22,No. 10

2002 10 ACTA ECOLOGICA SINICA Oct. ,2002
*
b °
( . , 100875)
” s . GIS s
1975 L1991 1999 5 B o :1975
1999 B B N

’ ’ °
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Fraction of Green Vegetation Based on Remotely Sensed Data: A
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Abstract: Modern land surface parameterizations (LSP) in numerical weather prediction and general

circulation models require specification of two major vegetation characteristics vegetation type and
vegetation amount. Vegetation amount is parameterized through the fraction of green vegetation and the
leaf area index, the number of leaf layer of the vegetated part. The fraction of green vegetation, the radio
of vegetation occupying a unit area, is a very important parameter in development of climatic and ecological
models. However, on-ground fieldwork surveys of the fraction of green vegetation are time consuming and
expensive and produce low-precision results. Estimation of the fraction of green vegetation using remotely
sensed data may be a more efficient approach.

The main goal of the current work was to explore the potential of deriving the fraction of green
vegetation from normalized difference vegetation index (NDVI)using remotely sensed data, such as TM
and MSS data. As each pixel of a satellite image represents a mosaic of structures on the ground surface.
the sub-pixel models,including a “dense vegetation model” and a “nondense vegetation model”,for the
fraction of green vegetation estimation have been developed. The choice between the “dense vegetation
model” and the “nondense vegetation model” would depend upon the structure of vegetation, which is
geographic region and vegetation type-specific. In this paper, a simplified approach, depending on the
value of leaf area index, was used concerning the spatial resolution of satellite sensor data. The utility of

different sub-pixel models for the fraction of green vegetation estimation based on land cover classification
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was also described.

The accuracy of the model was checked, and the regression analysis was carried out to find the linear
trend and bias of the curve from the 1:1 line. As a result, estimated fraction of green vegetation values are
highly correlated with those observed at the ground (+*=0.79, p< 0. 005, n=31). Comparison of the
estimated fraction of green vegetation values and observed data demonstrated that this approach may be an
important tool for solving monitoring of the regional fraction of green vegetation over large areas.

The fraction of green vegetation of Haidian district in May, 1975, 1991 and 1999 were calculated
using this method in Beijing. The landscape spatial-temporal patterns of change in the fraction of green
vegetation and its driving processes during this period were also discussed, based on the change matrix in
this paper.

In the present study, this model seems to be a viable method for the fraction of green vegetation
estimation over a regional area. The results of this study are valuable for conservation land planning and
prediction of change in the fraction of green vegetation and can be reference for estimating the fraction of
green vegetation in other areas.

Key words:land cover change; fraction of green vegetation; sub-pixel model; landscape spatial-temporal

pattern analysis ; remotely sensed data; haidian district, Beijing
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Table 1 The landscape characteristics of vegetation cover fraction grade in Haidian District in 1975,1991,1999

Time Types Area (km?) Patchs Averaged area of patch (km?)  Diversity index
1 9. 37 240 0.03
2 104. 69 927 0.11
1975 3 227.93 296 0.77 1.63
4 78.43 876 0. 09
5 5.58 161 0. 04
/ Sum / Average 426. 00 2600 0.16
1 60. 67 1175 0. 05
2 154. 95 583 0.27
3 122. 60 980 0.13
1991 4 79.48 638 0.12 1.95
5 8.29 150 0. 06
/ Sum / Average 426. 00 3526 0.12
1 55. 56 1103 0. 05
2 150. 29 789 0.19
3 107. 68 996 0.11
1999 4 81. 25 755 0.11 2.10
5 31.22 239 0.13
/ Sum / Average 426. 00 3882 0.11
The number in the table is: 1, No vegetation; 2, Low coverage; 3,
Medium coverage; 4, High coverage; 5. Full coverage
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