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Image analysis of vegetation coverage and changes (1994 — 2007)

in Qingyuan County using multi-temporal Landsat remote sensing
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Management Center, Forestry Department of Zhejiang Province, Hangzhou 310020, Zhejiang, China)

Abstract: Tt is very important to obtain vegetation information for evaluating ecology environment. In this
study, the dimidiate pixel model was used to determine vegetation coverage of Qingyuan County from 1994 to
2007 based on multi-temporal Landsat Thematic Mapper (TM) and Enhanced Thematic Mapper Plus (ETM™)
image data. Then temporal-spatial changes of the vegetation coverage during this period were analyzed using a
change classification method and six landscape fragmentation indexes with four types of vegetation coverage:
high (>75% coverage), medium high (50% — 75%), medium low (25% — 50%), and low (<25%). Results
showed that in 2007, 90.8% of the total area was considered a high vegetation coverage area with 657.4 km?* of
the medium high vegetation coverage area during these 13 years being converted into high vegetation coverage,
especially from 1994 to 1999. During the research period, the steeper sloping area had higher vegetation
coverage. However, the less the slope, the faster the vegetation coverage increased with gently sloping areas
(<<15°) increasing to over 15% coverage. Results of vegetation coverage change showed that in the eastern
part of Qingyuan County, vegetation restoration was favorable from 1994 to 1999 as it was in the Baishanzu
Nature Reserve from 1999 to 2007. Also, during the 13 year research period, the landscape fragmentation
index continuously decreased, whereas the mean patch size increased, especially for the high vegetation

coverage area that saw an increase from 9.66 to 182.82 hm” Thus, from 1994 to 2007, vegetation coverage in
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Qingyuan County increased favorably. Our study confirms that this is a feasible approach in the estimation of
vegetation coverage over large area from remote sensing data. [Ch, 2 fig. 6 tab. 15 ref. ]
Key words: forest ecology; vegetation coverage; Landsat remote sensing image; dimidiate pixel model;
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Figure 1  Spatial distribution of vegetation fraction of Qingyuan County in 1994, 1999 and 2007
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Table 1  Statistical classification result of different vegetation coverage of Qingyuan County in 1994, 1999 and 2007

B 2 iE ST S5 A 4 T T 1% T A /km? 0 5 /%
03 %1% 1994 1999 2007 1994 1999 2007 1994 1999 2007
0~25 19.15 19.31 16.86 9.63 3.24 6.26 0.49 0.17 0.32
25 ~ 50 41.24 40.86 40.03 159.46 25.89 23.69 8.18 1.33 1.21
50 ~ 75 66.84 68.23 67.63 741.39 320.23 150.09 38.01 16.42 7.70
75 ~ 100 79.73 81.82 86.59 1 039.87 1 601.35 1 769.68 53.32 82.09 90.77
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B, RN 75.61%, 1999 — 2007 48], A 1.05 km? MR 5 XA R RE 5 X, HREER
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Table 2 Transfer matrix of vegetation coverage of Qingyuan County in 1994 — 1999

1999 4F
19944F IR a5 X TG a5 X iR 7 5 X o X
T B km? %1% i Akm? 57 %1% T B km? R %% T B km? %1%
B 55 IX. 2.15 22.31 4.19 43.51 2.14 222 1.15 11.98
I 3 X 0.61 0.39 17.73 11.12 107.98 67.72 33.13 20.77
s A X 0.19 0.03 3.24 0.44 177.41 2393 560.55 75.61
X 0.04 0 0.61 0.06 32.70 3.14 1 006.52 96.79
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Table 3 Transfer matrix of vegetation coverage of Qingyuan County in 1999 — 2007

2007 4
19994F e 5 X A A i X e A X o P X
T A /km? R % T A/ km? R % T A/ km? 7 %% T A /km? 5 R %1%
fIORE 75 X 1.65 58.95 1.05 37.50 0.07 2.68 0.02 0.87
PG A X 2.34 9.1 11.84 46.06 9.85 38.33 1.67 6.50
o i A X 1.96 0.61 8.31 2.60 97.04 30.33 212.68 66.46

A IX 0.31 0.02 2.49 0.16 43.12 2.69 1 555.30 97.13
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Table 4  Statistical information of vegetation coverage in different slops of Qingyuan County in 1994, 1999 and 2007

L 2 /%
PREGL/(°)
1994 1999 2007 1994 — 1999 1999 - 2007 1994 - 2007
<5 54.96 66.62 70.76 11.66 4.14 15.79
5~15 65.71 76.05 81.08 10.34 5.03 15.37
15~ 25 73.05 80.41 85.59 7.36 5.19 12.55
25 ~ 35 76.92 81.85 87.65 4.92 5.8 10.73
>35 77.98 81.44 88.09 3.45 6.65 10.10
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Figure 2 Temporal variation of vegetation coverage in Qingyuan County in 2 phases
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Table 5 Statistical information of vegetation coverage change classification in Qingyuan County in 2 phases

G0 B =k T A /km? T4 /% GR0) WAL T PR /km? 5 He /%
1] 22 £k, 158.95 8.15 1] 254k 121.35 6.22
1994 - 1999  J&hk 3% 25 4k 1 539.84 78.94 1999 - 2007  JC W % Ak 1 712.77 87.81
1E [ 724k 251.77 12.91 1E 24k 116.44 597
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h T HE— 25 AT 1994 — 2007 A (8] BT B AR 7 S5 R 0 A1 AR AL, BRI 5 SO0 A A 2R S
P, BEHCT SO AR | R BEHE R, PR m A | B AR B R A, R A B R 4K (Shannon)
ZREPESE 6 5 BN ZS A1A% J5) A B o) A B 7 25 32 1) sl A A8 A iE AT 43 AT 14
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Table 6  Statistical information of landscape pattern index of vegetation coverage of Qingyuan County in 1994, 1999 and 2007

Gy MRCEIEAEY WORE RORBEHGEAC CFIBEBE A /hm®  BEBR 1A BUE S AR KA ZHENE
{18 0.97 0.05 0.51 5.71 51.79
Ik 493 0.22 1.66 6.51 67.01
1994 0.93
T 9.72 10.82 391 48.29 74.32
(= 5.52 18.90 9.66 40.81 86.28
(1S 0.23 0.03 0.73 3.92 57.19
ik 1.40 0.14 0.95 6.16 57.9
1999 0.53
T 8.11 2.85 2.02 29.67 71.16
= 1.38 51.05 59.51 33.72 94.78
{[iS 0.43 0.07 0.74 6.76 57.32
SIS 1.61 0.07 0.75 4.05 50.82
2007 0.36
T 6.36 0.32 1.21 8.29 59.87

[ 0.50 81.95 182.82 28.21 97.03
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