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1

Table 1 Elevation zonation and code

3300~ 3600~ 4000~ 4300~ 4700~ 5100~ 5500~ > 6000
(m) 3600 4000 4300 4700 5100 5500 6000

1 2 3 4 5 6 7 8

2.1.2

Table 2 Aspect zonation and code

330~ 30° 30~ 90 90~ 150 150 ~ 210 210 ~ 270 270 ~ 3307

N NE SE S SW NW
1 2 3 4 3 2
21.3 20C
0T
2 2
2 2
0C ,
2 2 O
e >0 7
( ) ,
2
[5]
2
, ( <0 C)
20 C
3
3 20T
Table 3 20 Caccumulated tem perature delineation and code
(©)
1 < 1000
2 1 450~ 1 000
3 1 800~ 1 450
4 2 500~ 1 800
5 > 2500 ’
2.1. 4

K= PR/Bo= PR/(0.0018( T+ 25)*(100- f )
K ; PR (mm); Bo
(mm): T (0 f (%)

4

Table 4 Humidity coefficient classification and corresponding landscape

1 0.3~ 0.4
2 0.4~ 0.6
3 0.6~ 1.0
> 1.0
, - ( Penman— Monr
teith)
2
2.2

2

(PCA, Principal Component Analysis)

PCA ,
2 V 2
2 0 2

ARC/ INFODE
, >0°C

GRID
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5
Table 5 Output of principal com ponent analysis
PC# 1 PC# 2 PC# 3 PC# 4 PC# 5 PC# 6 PC# 7
0. 75 231 0.45 134 - 0.4 478 - 0. 11 605 - 0.2 989 0.0 868 0. 69 958
20C 0. 45134 0.71 162 - 0.68 186 0. 18 178 0. 00 691 - 01231 0. 85 193
- 0.4478 - 0.68 186 0. 91 442 - 0.3289%4 - 0. 11 933 0. 15 857 - 1. 10833
- 0. 11 605 0.18 178 - 0. 32 894 0. 76 521 0. 23 786 0. 06 559 0. 38 162
- 0.2989 0.00 691 - 0. 11933 0. 23 786 0. 35 623 - 0. 16 442 0. 05 589
0. 0 868 - 01231 0. 15 857 0. 06 559 - 0. 16 442 1. 91 532 - 017221
0. 69 958 0.85 193 - 1. 10 833 0. 38 162 0. 05 589 - 0.17 221 1. 50 447
3.36 729 1.93 106 1. 06 724 0. 28 984 0. 16 712 0. 05 526 0. 04 178
(%) 48. 66 27.91 15. 42 4. 19 2.42 0. &0 0. 60
(%) 48. 66 76. 57 91. 99 96. 18 98. 60 99. 40 100. 00
5 2 2
48.66% 27.91% 15.42%, ,
92% , 3 ,
7 92% 3 ,
2 [7)
23
( Artificial Neural Networks, s,
ANN) ( ) 3
, ANN , 3
, ( Back Propagation, BP)
(Multi- Layer Perception)
2 2
ANN

Fig. 2 False color image of first three principal components of PCA
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Fig. 3 Ecoregional types in Lhasa area
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Table 6 Ecoregional types in Lhasa area and acreage , , ,
km> (%)
0 16 719  668.76 2. 27
1 79081 3 163.24 10.75 (References):
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Ecoregion Using Artificial Neural Networks in Lhasa Area, Tibet

CHU Duo
( Tibet Institute of Plateau Atmosp heric and Environmental Sciences, Lhasa 850000, China)

Abstract Based on the topographical and climatic conditions in Lhasa area located at the central T ibetan
Plateau, elevation, aspect, 20°C accumulated temperature, mean yearly temperature, yearly precipitation
amount, potential evapotranspiration and humidity is selected as the main ecoregion indicators . All of indicators
are interpolated into spatial data with 100 X 100 m resolution. Considering 7 indicators, the PCA ( Principal
Component Analysis) is used for deriving the main information, which is input data of ANN (Artificial Neural
Networks). Then, the ecoregion for Lhasa area studied using ANN. T he result shows that there are five main
ecoregion types in Lhasa area, namely valley agriculture zone, mountain steppe, alpine meadow, snow and ice
and rock, and lake. Among them, alpine meadow and mountain steppe are main ecoregion types, which are 10
768. 52 km” and 10 646. 60 kmz, respectively. The area of these two types is 70% of total Lhasa area, and
valley agricultural zone is 10. 75% of total area. T here is a large area of snow and ice and rock type, which is
14. 16% of total area. The Namsuo Lake is a special ecoregion type in Lhasa area. Nearly half area of Nansuo
Lake is located in the Lhasa area and its area is 2. 27% of total study area.

T he main environmental questions in different ecoregional type are as follow s:

1. In valley agriculture zone

Although there is certain improvement in the environment of this zone through implementing the integrated
agriculture development, particularly through the ways of afforestation and building shelter belt for crop land,
there is few organic matters returning to crop land, so soil organic matter content can not increase and soil strue-
ture can not get improving because of energy shortage in this area. Therefore, there are difficulties to improve
environment further. Soil and water losses in some mountain-valley area is relatively strong also because of hu
man activity such as overcutting shrub.

2. In mountain steppe zone

As aresult of relatively big slope in this ecoregional type the water storage capacity is lower and the envi-
ronment is comparatively dry and soil lay is shallower. In addition to human activity the water and soil losses in
this area is stronger. This type of ecoregion is the most vulnerable in this study area.

3. In alpine meadow zone

Because of large temperature difference in this area the freeze-thaw action is comparatively obvious. Ak
though vegetation such as the meadow grass grows good, the grass degeneration caused by overgrazing exists in
some part of this area.

4. In snow, ice and rock type

Because of low temperature and shallow soil lay in this area, the soil erosion caused by ice and snow is
strong. However, at present this area basically belongs to natural ecosystem and is difficult to use for human,

but once destroyed it is very hard to restore.

Key words: ecoregion, ANN, Lhasa area, T ibetan Plateau



