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Mapping of vegetation and analysis on its biodiversity in Shennongjia region,

China
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Abstract : Shennongjia region is located in the west of Hubei Province, between the Yangtze River and the Hanshui River. Its
climate varies from that of a subtropical zone to warm-temperate. In this study, the vegetation maps (1 : 200,000) of the
region are produced based on field investigations and data collected using a combination of GPS, GIS, as well as TM image
processing technologies. The mapped area is about 3476. 67km?*, and contains 504 zones.

The analysis shows that the forest of this region occupies about 2607.45 km*, (i.e., 75 percent of the total area). the
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shrub and meadow occupy 358. 62 km?(10.3%) and 156. 84 km? (4. 51% ), respectively, in Shennongjia region there are 46
index features made up of 8 types of vegetation coniferous and broadleaf mixed forests cover 908 km?, 37.88% of the total
area.

The indices of Shannon-Wiener (F{') and Pielou evenness (J) biodiversity are analyzed in order to understand the species
diversity (SD) of 46 features based on 8 types of vegetation. It is found that: (1) there is a general trend of SD of each
community that follows the order of ;shrub>>herb>>tree; (2)the species diversity indices (SDI) of the artificial forests are
lower than that of the natural forests; (3)in coniferous forests, and coniferous and deciduous broadleaf mixed forests,the tree
layer in the natural forests in the higher altitude area and that in the artificial forests have relatively low SDI. For examples ,the
values of SDIin Form. Pinus henryi and Form. Pinus armandii sbetula utilis are as high as 3. 921(H'),1.188(J) and 2. 39(H"),
0. 697 (J),respectively; (4)in the evergreen broadleaf forest or the evergreen and deciduous broadleal mixed forest,the tree
layer and shrub layer show higher SDI than that of the herb layer; (5)the species of the tree layer in the deciduous broadleaf
forests are rich and varied, except for several forest patches which consist of simple dominant species; (6) the subalpine
shrubbery in the atrocious environment shows lower SDI than the upland shrubbery; (7)the meadows growing in the swamps
depict higher SDI than the upland meadows.

Key words : Shennongjia region ;vegetation mapping ;species diversity; Remote Sensing (RS)
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1 (TM 5,4,3 )
Table 1 Image analysis of the remote sensing data of the major vegetation types (or formations)in Shennongjia region
A% Tone Figure Texture Altitude distribution
A Dark s Visible third 2500m 5
ark green Lumpish dimension and margin Chine and hillside
. . s Visible third 1000~2000m; Chine and
B Green Sheet . . . .
dimension and margin eutropic hollow valley
. s Visible third 1600~ 2400m, s Chine,
C . Sheet . . . L
Lightful green dimension and margin hillside and barranca
X s Visible third s The foothill of
D Bottle green Ramiform . . . . . .
dimension and margin Shongbei and Yangriwan
Strip s Faintish third
E . . . . 1600m s Valley
Emerald green or lumpish dimension and margin
- ol . Visible third 2200m. “V” ,
ottle green Lumpish grain demension and margin From valley to Chine
. . s Visible third o
G Grass green . L . X R 2400m s Hillside
Lumpish or inlaid dimension and margin
s Visible third
H Brick red Sheet . . . rsibie thir Extensive distribution
dimension and margin
s Faintish third
1 Sky bl . . . 2500 s Sloping field
v blue Lumpish or inlaid dimension and distinct margin oum oping fe
s Faintish third
J Pink , o o . A 2500m . Sloping field
Lumpish or inlaid dimension and margin
. Faintish third
K Pompadour . L . . . Valley
Lumpish or inlaid dimension and margin
. Faintish third
L. Green and red Sheet . . . amtish thir . Valley
dimension and margin
speckled
. . Faintish third
M Mottled blue s r 1800m The Dajiuhu

Lumpish or strip

dimension and margin

* A Form. Abies fargesii B. Form. pinus henryi C. Form. Pinus armandii  D. Form. Pinus
massoniana  E. Evergreen broad-leaved forest F. Hard evergreen Quercus spp. forest  G. Rhododendron
sp.shrub H. Deciduous broad-leaved forest 1. Form. Simarundinaria nitida J. Subalpine meadow K. .

Farmland residential area L. Mixed coniferous and deciduous broad-leaved forest M. Wetland V.

The sequence numbers of vegetation types
2
Table 2 The result of visual inspection of an error matrix
GPS ( )The check result of GPS anchor points

v 1 2 3 4 5 6 7 8 P

1 39 5 1 0 0 0 0 0 45

2 2 38 2 0 0 0 0 0 42

3 1 3 33 2 0 0 0 0 39

4 0 0 3 37 1 0 0 0 41

5 0 0 0 1 34 3 0 0 38

6 0 0 0 0 1 32 0 3 36

7 0 0 0 0 0 0 30 0 30

8 0 0 0 0 0 3 0 28 31

N 42 46 39 40 36 38 30 31 302

;1. Form. Abies fargesii 2. N . Form. Abies fargestii+ Betula albo— sinensis+ Acer sp. 3. .

Form. Pinus armandii + Populus davidiana—+ Betula albo-sinensis 4.

acuteserrata 5.

nitida 8. N N.

row

Form. Quercus aliena var. acuteserrata 6.

P.

Form. Quercus variabilis 7.

Form. Pinus armandii +Querus aliena var.

Form. Simarundinaria

armland residential area N, The plot numbers of the line P, The plot numbers of the
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3 Kappa
Table 3 Matrix of products for calculating the Kappa statistic value(KHAT)

X The numbers of each line X the numbers of each row
\%
1 22 3 4 5 6 7 8 B
1 1890 2116 1755 1755 2070 2115 1350 1755 45
2 1764 1932 1638 1638 1932 1974 1260 1638 42
3 1596 1748 1482 1482 1748 1786 1140 1482 38
4 1680 1840 1482 1560 1840 1880 1200 1560 40
5 2016 2208 1872 1872 2208 2256 1440 1872 48
6 1890 2070 1755 1755 2070 2115 1350 1755 45
7 1260 1380 1170 1170 1380 1410 900 1170 30
8 1680 1840 1560 1560 1840 1880 1200 1560 40
A 42 46 39 39 46 47 30 39 328
3
3.1
s 7 o 1 2 600~
1200m . s . s o
60% s (Quercus variabilis) . (Platycarya strobilacea) . (Toxicodenron succedaneum) 1
(Cornus macrophylla) ' s 0. 581 0.485,.J 0. 361 0.271; 30% ,
(Loropetalum chinense) . (Coriaria sinica) . (Lindera glauca) . (Rhus chinensis) +H' 0. 547
0. 656, s 30%.H'" J «C 1~ 2, 3 s
800~2000m, . I T s 1.18
0.513, s 27, 80% JH' T 3.921 1. 188,
N 35% JH T ;4 s 154. 93 km?, 4.6%., s
60% . s JH T . , 21, 60%
CH' ,  1.526, (Fargesia spathacea) W] o JH' s .
(Arthraxon lanceolatus) , J i 5 6 s
1300~2100m, s , s 90 % . . .
. H' J . s 70% . H' 1.6~2 5] 0.5~0.8 .
s 50%~70%.H' J 3 T 2000m s 2500m
o s 70% o N JH T o .
E 5 14
o
g.g 4 — T-H' ‘g 12} —— S-J
g - S x5 0| Heo
LEE & H-H' BEos & H-
B’ B. 2 7 § 06+
g B o
5 1 dg04f
K5
o L L L 1 L 1 } & 021
1 2 3 4 s 6 7 0 L 1 1 1 1 L |
XX Communities types 1 2 3 4 [; 6 7
FHE 2 Communities types
1 7 (H'")
Fig.1 Comparison of Shannon-Wiener indices in 7 communities of 2 3 7 N
the coniferous forest Fig. 2 Comparison of Pielou evenness indices in 7 communities of

, . S @ _
T-H' denotes the Shannon-Wiener indices of tree layer species; S the coniferous forest

H' denotes the Shannon-Wiener indices of shrub layer species; H- . Lo . .
) o . T-J denotes the Pielou evenness indices of tree layer species; S-J

H' denotes the Shannon-Wiener indices of herb layer species
1 , The number

sequences of communities types are accordant with these of plate I, denotes the Pielou evenness indices of shrub layer species

denotes the Pielou evenness indices of shrub layer species; H-J

the same below
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