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The influence of remotely sensed thematic maps on landscape ecology studies

SHAO Guo-Fan (Department of Forestry and Natural Resources, Purdue University, West Lafayette. IN 47907, USA.). Acta
Ecologica Sinica,2004,24(9) :1857~1862.

Abstract: This paper systematically explains the nonlinear effects of the classification errors of remotely sensed data on the
errors of landscape indices. The explanations are made mainly through hypothetical examples and case studies., including the
global and regional land use data. On one hand, remote sensing technology meet the needs of landscape ecology by providing
necessary land use and land cover data; on the other hand. remote sensing technology varies so sophistically that all the land
use and land cover data derived from remotely sensed data are different. From users’ points of view, there is almost no choice.
Users simply use whatever is available with little knowledge about how bad or good the choice is. Both the hypothetical
examples and case studies indicate that the variations of landscape indices are much greater than the variations the classification
accuracy can explain. Under the existing levels of classification accuracy, the uncertainties or errors of landscape indices may be
too high to help trigger sound findings or conclusions from landscape ecology studies. The error propagation processes become
even more serious when change detections are performed with inaccurate land use and land cover data. It is undoubted that
some past landscape ecology work must have made misleading conclusions due to the blind use of inaccurate land use and land
cover data.

This paper also explains the principles on how to correct the areas of individual land cover types. Up to date, nearly all the
landscape indices cannot be assessed nor corrected. Almost the only thing that can practically be done is to try to increase the
accuracy of remotely sensed thematic maps. The sample algorithms of image data classification provide good potential for
increasing the accuracy of landscape indices because their classification units are defined in a similar way as patches are defined
in landscape ecology. This paper introduces a case study that proves the superiority of the sample algorithms over pixel
algorithms. It is clear that the increase of image data classification accuracy is necessary to obtain more reliable estimates of
landscape indices but it is unclear about the required magnitude of the increase under various circumstances. This represents a

new question for both landscape ecologists and remote sensing scientists.
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1 Regrouping of Land and Vegetation Types

IGBP

Resultant groups IGBP groups

UMD

UMD groups China vegetation groups

Forest land

Evergreen broad-leaved forest

Evergreen needleleaf forest

Deciduous needleleaf forest Needleleaf forest

Evergreen broad-leaved forest Broad-leaved forest

Deciduous needleleaf Deciduous meedleleaf forest Woodland
forest Deciduous broad-leaf forest Deciduous broad-leaved forest
Mixed forest Mixed forest
Woody savannas Woodland
Savannas
Shrub land Closes shrublands Closes shrublands Scrub and coppicewood
Open shrublands Open shrublands
Grassland Grasslands Wooded grasslands Steppe and savana
Grasslands Meadow and swamy
Cropland Croplands Croplands One crop annually
Cropland /natural vegetation mosaic Two crops annually or three crops in two years
Bare land Snow and ice Bare ground Desert
Barren or sparsely vegetated Land without vegetation
Urban Urban and built-up Urban and built-up None
Water Water bodies Water Lake
Permanent wetlands
(D . s ) s
(2) o 17 1GBP 73.5%,
, 1GBP s 5%,
(3) . s
16.7%, , C D,
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Fig. 1 A comparison of forest distributions in northeast China between the IGBP and UMD data sets
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? Table 2 A general expression of a error matrix table
Reference type
Classification )
’ type J " Total
N N 1 fu hat S fie
3 i Ja Jij fin i+
’ n Sn e S S ot
o ’ Total f+1 b F+;‘ b f+n N
° ’ 5 * n Number of land cover types; N
. o Sample size; f;;(i and j=1, 2, ==+, n) i
s j Frequency of type i and j; fit
R i Classification total of type 73 f4;
s s i Reference total of type 73 Overall
, N accuracy = Ef,v,v/N X 100 ; Producer’s accuracy =
s e 2, 20 Sii/ f4+iX 1003 User’s accuracy = f5;/ fi+ X 100
70 s
85% o s s o s
C 2. s
90% , 10% ’ 400% , —21%~21% ’
—25%~60% C 3. .
Shao 7! 23 . 77.6%~89.2% ,
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Fig. 2 Hypothetical examples of classification maps that have a same level of classification accuracy but different spatial patterns
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Table 3 The values (V) and errors (E) (%) of three landscape indices in corresponding

Classification

1 2 3 4 5
Overall accuracy Reference
90 % 90% 90 % 90% 92%
14 14 E 14 E 14 E \%4 E 14 E
Patch number ] 1 1 0 1 0 1 0 2 100 4 400
O 1 1 0 1 0 2 100 1 0 1 0
Grid number [ ] 24 19 —21 29 21 29 21 29 21 20 —17
U] 25 30 20 20 —20 20 —20 20 —20 29 16
Edge ] 48 36 —25 46 4 60 25 52 8 48 0
O 20 32 60 18 —10 32 60 24 20 28 40
(E) (%)= Relative error between classification and reference maps
3 4 77-6 %~89.2 %
10
Table 4 The ranges of 10 landscape indices derived from thematic
maps with overall accuracy between 77. 6 %to 89.2 %
%
° ’ . . Relative
Landscape index Max Min .
o s difference
. LPI (%) 42.9 15.8 171.5
2 1 5 PD ( /100 hm?) 12.6 4.1 207. 3
_ MPS (hm?) 24. 3 7.9 207.6
2o 2.9 ’ ED (m/hm?) 68.2  37.3  82.8
o o AWMSI 11.3 6.6 71. 2
1 , \ MNN (m) 162.7  80.7  101.6
. Shao 5 1985 1997 Shannon SHDI 1. 06 0. 69 53.6
Simpson SIDI 0.62 0. 36 72.2
™ CONTAG (%) 70. 8 57.0 24.2
R 1985 1997 Urban 24.0 5.3 352.8
14 . Agriculture  78.3 49. 8 57.2
Fores . . 0.
. 93.4%~95.9%  %LAND(%) orest Sheor s 140
Water 1.4 0.8 75.0
75.8%~88.2%,
o 1985 14 s 304 442 hm? 360 514 hm?* ; 1997 14 s
206 519 hm® 289 143 hm* ., 1985 1997 15 299 hm?
153 995 hm? s 10 s o
4
(%LAND) o C 2 s k

%LAND
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