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Abstract 

Scientists pointed out that vegetation declined due to climate change 

and deteriorating environment by human in the Kyoen Delta of Ejina 

river in Inner Mongolia, China. Therefore, I aimed at identifying status 

of land-cover and vegetation changes and their causes, then judging 

current status and trend of expansion of Koyo popular and finding 

suitable areas for regeneration.  

The study is divided into two parts, determining the land cover and 

vegetation changes, and identifying recovery status of Koyo popular 

forest and assessing suitable area for regeneration.  

1) Analysis of land-cover mapping and vegetation changes 

I visually interpreted four Landsat images by making field surveys in 

the Kyoen Delta. One image (a Thematic Mapper image (TM2010) 

acquired on June 11, 2010) was interpreted visually with high resolution 

images of Google Earth. Three other temporal Landsat images, which 

were a Multispectral Spectral Scanner, a Thematic Mapper, and an 

Enhanced Thematic Mapper Plus images obtained on June 11, 1977, June 

23, 1991 and June 14, 2000, respectively, were interpreted based on the 

TM2010 interpretation, and then land cover changes were analyzed over 

the Kyoen Delta. 

I found the following changes between 1977 and 2010: Open forest 

increased remarkably by 64% and Koryu tamarisk forest increased by 

32%, resulting in an increase of green land. The  areas of sandy soil, 

desert and bare land decreased by 21.4%, 16.9% and 28.9%, respectively, 

and changed to Open forest, Koryu tamarisk forest and Other forest. 

Logging records from the 1940’s to the 1970’s showed that trees had been 

cut largely for building material for the military and fuel for residents 



xi 
 

until the late 1970s, after which fuelwood was largely replaced with coal. 

After logging stopped, the land changed to Open forest, Koryu tamarisk 

forest and Other forest.  

Climate, water supply and human activity could impact on vegetation. 

However, climate change influenced little, since the area was extremely 

dry for vegetation growth. Number of domestic animals increased 

between 1977 and 1991, however, the increase showed little effect on 

vegetation expansion. Inter annual change of water flow in the river and 

water table level didn’t show clear effect on vegetation in the upper 

stream. On the other hand, the water table level has been dropping since 

1990 and the vegetation area decreased between 1977 and 2010 in the 

lower Kyoen Delta. Falling water table level appears to be the cause of 

the decrease of vegetation.  

Global climate change and worsening water condition by water intake 

from the river were believed to be causes of vegetation declining. 

However, my results showed that vegetation was under recovery and 

dropping of water table level was not critical for vegetation. Large forest 

logging caused vegetation reduction before 1980 and forest was under 

recovery by reduction of logging and protection by the government. 

2) Current status and regeneration area assessment of Koyo poplar  forest 

In the Kyoen River Delta, trees including Koyo poplar (Populus 

euphratica) had been extensively logged for building materials and fuel 

wood for military use from the 1940s to the 1980s. As a result, Koyo 

poplar has been designated as an endangered species. Here, we 

determined the current distribution and recovery trend of Koyo poplar 

based on Landsat data obtained in 1977, 1990, 2000 and 2010. We also 
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attempted to identify areas suitable for planting. Koryu tamarisk 

(Tamarix ramosissima) is a pioneer species along rivers and provides a 

protective habitat for Koyo popular, which later becomes the climax 

species. A geographic information system (GIS)  analysis showed that, as 

of 2010, human disturbance of the forest had almost ended and 

vegetation was recovering. Succession to Koyo poplar had started in some 

areas. A buffering analysis by GIS based on the annual recovery distance  

of Koyo poplar showed that it would take at least 450 years for Koyo 

poplar to recover in Koryu tamarisk forests. That means that the 

recovery would take 10 times as long as the period of disturbance. 

However, previous studies have shown that mixed planting of Koyo 

poplar and other tree species improves the growth of Koyo poplar 

seedlings and that root cutting improves bud blush from roots. The 

regeneration period for Koyo popular could be shortened by planting 

Koyo poplar in Koryu tamarisk forests along rivers and by root cuttin g 

in Koyo poplar forests that had stopped regenerating  by identifying 

suitable areas for regeneration using the landcover maps and the results 

of buffering. 
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E a r t h T M

T M  1 9 9 1 T M  2 0 1 0

T M 2 0 1 0 1 9 9 1

E T M 2 0 0 0

T M 2 0 1 0 M S S 1 9 7 7

G o o g l e  E a r t h

T M 2 0 1 0

T M 1 9 9 1 2 E T M 2 0 0 0 M S S 1 9 7 7

 

 

2 . 4 . 2  

3
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1 0 1 5 % 1 0 %

7 5 %  

7

6 0 % 4 0 %

1 0 0 %  

 

6

6 9

 

 

2 . 4 . 3  

1 )

2 ) 3 )

 

,  2 0 1 3
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1 9 7 0

3 8 m m 1 9 9 5 3 0 m m 2 0 1 0

3 6 m m

2 0 0 0 ~ 3 6 0 0 m m

1 9 7 0 8 2 0 0 0

9 . 5

 

1 9 7 7 1 9 9 1 2 0 0 0 2 0 1 0 4

1 0

6

 

2 ,  2 0 0 2

3 1 8 5 k m 1 0 0 k m

 

1 9 8 8 2 0 0 9



33 

0 . 9 7 6

 

F m 3 F u

3  

G o o g l e  E a r t h

- 1 5

1 9 7 7 1 9 9 1

1 0 3 1 9 9 1 2 0 0 1

7 3 2 0 0 2 2 0 1 0

- 1 5 1 9 9 1

2 0 0 1

1 ~ 2 3 - 1 5

 

4 ,  2 0 0 2

1 6 3 2 6 , 2 7 , 4 2

1 0 6 - 1  

3

1 9 9 1 2 0 0 3 5 0 c m 2 7

Fm = 0.7196 × Fu  1.985    
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4 2

1 9 9 1 2 0 0 1 - 1 5

- 1 6  

2 0 0 4

5 ~ 7 m 0 6

5 m  

- 5

,  2 0 0 4

5 m 3 m 5 m

1 . 6 m

3 m

 

3 . 5 m

 

 

2002 2002
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1 9 9 0

 

 

1 9 7 1 1 9 8 0 2 , 0 0 0 3 , 5 0 0

1 9 8 0 1 9 9 1 ,  

2 0 0 5 ,  - 1 7 1 9 8 0

1 9 7 7 1 9 9 1

1 9 9 0 2 0 0 0

2 0 0 1

2 0 0 5 1 9 9 1  

1.3 3~5 3.5 5.5
0.8~1.5 2~3 2.0 5.0

(m)  (m)

    0.5~1.6

1~5
1~5
1~33.0



36 

 

1 9 7 0 8 , 0 0 0 2 0 0 6 1 7 , 0 0 0  

,  2 0 0 5  

1 9 4 0 ~ 1 9 5 0

C h a ,  2 0 1 0 1 9 7 0

1 9 8 0

1 9 6 0 1 9 9 0

,  1 9 9 8 1 9 8 0  

 

1 ) 1 9 4 0 1 9 8 0

1 9 7 7

 

2 ) 1 9 8 0

 

3 ) 1 9 7 7 1 9 9 1  

 

4 )  1 9 9 1 2 0 1 0
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5 )

1 9 7 7

2 0 1 0 - 1 8 ) 1 9 8 0

- 1 6
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,  2 0 1 3 P o p u l u s  

e u p h r a t i c a Ta m a r i x  r a m o s i s s i m a E l a e a g n u s  

a n g u s t i f o l i a

( S o p h o r a  a l o p e c u r o i d e s )  

2 7 . 6 %

,  1 9 9 8  

,  2 0 0 7 ;  ,  2 0 1 4 ;  ,  2 0 1 2 ;  ,  2 0 1 2

1 9 7 0

,  2 0 0 7 ;  G o n g  a n d  D o n g ,  1 9 9 8 ;  ,  2 0 1 3 ;  ,  2 0 0 6

1 9 4 0 1 9 8 0

C h a ,  2 0 1 0 1 9 7 7

,  2 0 1 5

3 7 . 9 m m

3 7 6 9 . 6 m m ,  1 9 9 8

1 9 9 1 2 0 0 1
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,  2 0 0 2  

,  2 0 0 7

,  2 0 0 9

,  2 0 0 7

,  

2 0 0 9

6 0 % , 2 0 1 3

,  

1 9 8 8
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,  2 0 0 7

,  2 0 0 7

C h a ,  2 0 1 0

,  1 9 8 8

,  2 0 0 7

,  2 0 0 0

,  2 0 0 0  ,  2 0 0 9

5 m 3 m 5 m

,  2 0 0 4
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2 0 1 5

1 9 7 7 1 9 9 1 2 0 0 0 2 0 1 0

1 9 7 7 2 0 1 0

1 4

 

1 9 7 7 2 0 1 0

,  2 0 1 5

G I S
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3 . 2 . 1   

4  

,  2 0 1 5 4

1 9 7 7 6 1 1 2

 M S S 1 9 9 1 6 2 3 5  T M

2 0 0 0 6 1 4 7  

E T M + 2 0 1 0 6 1 1 5 T M

1 4

1 1

K a p p a 8 5 %  

 

3 . 2 . 2  

1 ) 1 9 7 7 2 0 1 0 5 0 0 m

2 )  

1 9 7 7

3 )

4 )  5 0 0 m

1
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A r c G I S  v e r . 1 0  ( E S R I ,  U S A )  

 

3 . 2 . 2 . 1   

5 0 0 m  

9

1 9 7 7

2 0 1 0

6 0 m

9 0 ~ 2 0 0 m

,  2 0 0 7

5 0 0 m 5 0 0 m

5 0 0 m

 

 

3 . 2 . 2 . 2 1 9 7 7  

 

1 9 7 7 1 9 7 7 1 9 9 1 1 9 7 7

2 0 0 0 1 9 7 7 2 0 1 0

,  2 0 1 2
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1 9 7 7

1 9 9 1

 

 

3 . 2 . 2 . 3  

1 9 7 7

3 3

3

3

6

1 9 7 7 2 0 1 0  

 

3 . 2 . 2 . 4  

1 9 7 7 2 0 1 0

1 0

1 9 7 7

2 0 1 0

1 0

1 9 7 7

6 0 m ~ 9 0 m 4 6

2 0 1 0
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- 1 9 1 0 1

1 0 1

,  2 0 1 2 2 0 1 0

1

5 0

5 0 0 m 2 0 1 0 2

 

1 ~ 4
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5 m

 

 

3 . 3 . 1 5 0 0 m  

 

1 9 7 7

,  2 0 1 5

1 9 7 7 1 9 9 1 5 4 k m 2 3 2 %

1977 1991 2000 2010 1977 1991 2000 2010
52.7 56.1 52.7 52.9 33.0 33.5 32.6 33.2

169.9 215.6 204.3 224.3 74.7 99.2 88.8 95.1
153.9 192.0 234.1 252.0 52.5 52.5 66.0 72.2
21.6 21.5 34.9 43.8 10.2 8.2 12.5 13.9
20.2 11.1 33.0 16.6 6.4 6.6 17.7 13.4

328.1 305.8 271.3 233.1 66.9 48.5 39.4 31.7
332.6 308.7 286.1 261.4 59.8 58.7 49.6 38.2
262.7 249.5 231.1 218.2 7.7 3.9 3.5 3.2
35.3 33.8 38.6 60.9 11.2 11.1 12.1 21.4

500m km2km2
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2 0 1 0 9 8  k m 2 6 4 % - 6

2 0 0 0

9 5  k m 2  2 9 % 7 1  k m 2

2 1 %  4 5  k m 2 1 7 %  

3 2 8  k m 2  2 3 3  k m 2  

1 9 7 7 2 0 1 0

3

- 2 0 a 3 2 1 9 7 7 1 9 9 1

1977 2010   a) b)  

1991 TM 3 
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1 9 4 0 1 9 8 0 C h a ,  

2 0 1 0

- 2 0 b

 

5 0 0 m

- 2 1 a

1 9 4 0 1 9 8 0

C h a ,  2 0 1 0

- 2 1 b

1 9 7 7 2 0 1 0 5 0 0 m

- 2 0 ,  - 2 1  

5 0 0 m

- 6 1 9 7 7

1 9 9 1 2 0 1 0

1 9 7 7 1 9 9 1

1 9 9 1

1 9 9 1

1 9 7 7

2 0 1 0 5 3 % 5 8 %  
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2 0 0 0 2 0 1 0  

5 0 0 m

1 9 7 7

4 0 %

2 0 1 0 2 2 % 1 9 7 7 2 0 1 0

5 0 0 m

 

500m    a) 1977 b) 2010  

a) 1977 MSS 2 b)2010 TM 3   

   



50 

,  

2 0 0 7 ;  ,  2 0 1 4

1 9 8 0

,  1 9 9 8 5 0 0 m

 

 

3 . 3 . 2 1 9 7 7

 

- 6 - 2 0

1 9 7 7

1 9 7 7 1 9 7 7

 

1 9 7 7 5 2 . 4 k m 2 1 9 9 1 3 8 . 4  k m 2

- 7 5 0 0 m - 6

- 7 1 9 8 0

C h a ,  2 0 1 0 1 9 9 1
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1 9 9 1

1 9 9 1 2 0 1 0

1 9 7 7

1 9 9 1

 

1 9 7 7 1 6 9 . 9 k m 2 1 9 9 1

1 3 1 . 4 k m 2 - 8 1 9 9 1

2 0 0 0 2 0 0 1

H a l o x y l o n

a m m o d e n d r o n

,  2 0 0 5  

 

3 . 3 . 3   

1 9 7 7

1977 1991 2000 2010
52.4 39.2 38.7 41.4

1.1 1.1 0.7
3.9 4.8 4.4
0.7 0.5 1.7
0.7 4.0 1.1
2.5 0.3 0.1
3.8 2.0 2.0
0.0 0.0 0.0
0.6 1.1 1.1
52.4 52.4 52.4

km2

1977 1991 2000 2010
169.9 131.3 130.8 144.6

2.5 2.8 1.7
13.6 13.1 10.3
0.7 0.5 1.7
4.5 11.6 2.4
7.1 3.1 1.9
6.7 3.9 2.0
0.8 0.4 0.3
2.7 3.8 5.1
169.9 169.9 169.9

km2
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-

2 2 A - 1  A ,  - 2 2 a

1 9 9 1 C h a

2 0 1 0 1 9 8 0

B - 1

B ,  - 2 2 b 1 9 9 1 1 9 9 1

2 0 1 0

 

C - 1 C ,  - 2 2 c 1 9 7 7

1 9 9 1

,  

2 0 0 2  ,  2 0 0 7

D - 1 D ,  - 2 2 d

1 9 9 1
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E - 1 E ,  - 2 2 e 1 9 9 1

1 9 9 1

F - 1 F ,  - 2 2 f 1 9 9 1

1 9 9 1

 

1 9 8 0 C h a ,  

2 0 1 0

A , B

E F

 

 

3 . 3 . 4  

1 0 3 3 1 1 9 . 8 m

1 4 9 3 . 8 m 3 9 6 . 2 m

3 . 6 m 4 5 . 3 m 1 2 m

2 0 0 7 1 0 m

1 2 m
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A r c G I S

 

1977 2010  

   1991 TM 3 
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2 0 1 0 T M - 2 1 b

- 2 3 2 4

 

5 0 0 m ,  

2 0 0 7 ,  2 0 0 7

,  2 0 0 4

a ) 5 0 0 m

b ) 2  

5 0 0 m

- 2 0 a ,  4

,  2 0 0 7

1 2 m

5 0 1 5 0

1 5 0 3 5 0

- 2 3  
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5 0 0 m

- 2 0 5 0 0 m -

2 4

6 5 0

2 0 1 0 5 8 m ,  

2 0 0 2 ;  ,  2 0 1 5

5 m 3 m 5 m

,  2 0 0 4

4 5 0 1 9 4 0

1 9 7 0 4 0

C h a ,  2 0 1 0

1 0 5 0 0 m

- 6 1 9 9 9

4 0
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3 . 3 . 5  

6 0 m

,  2 0 0 2  ,  2 0 0 7

,  2 0 0 7

,  2 0 0 4

3 1 5 0 0 m

2 5 0 0 m
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3 5 0 0 m

1

 

,  2 0 0 7

,  2 0 0 0 ,  

2 0 0 9

,  2 0 0 7

,  1 9 8 8

 

- 2 0 ,  2 4

- 2 4

D - 1 ,  2 3 ,  2 4
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4 0 0
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L a n d s a t

 

2 0 0 7

 1 9 9 8

1 9 7 7 2 0 1 0

G o o g l e  E a r t h 4 L a n d s a t

1 4 T M 2 0 1 0

T M 2 0 1 0

3 M S S 1 9 7 7  T M 1 9 9

E T M + 2 0 0 0  
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3 5

6 5 1 9 7 7 2 0 1 0

1 9 4 0

1 9 8 0

C h a ,  2 0 1 0 1 9 7 7

1 9 9 1 2 0 0 1

,  

2 0 0 2

1 9 7 7 2 0 1 0

1 9 8 0

 

1 9 8 0

c h a ,  2 0 1 0  1 9 7 7

1 9 8 0

1 9 9 1 2 0 1 0

 

1 9 7 0
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1 9 9 0

1 9 5 8

2 0 0 2 ,  

2 0 0 7 ,  2 0 0 7

 

 

1 9 7 7

2 0 1 0

1 4

 

5 0 0 m
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1 0

1 1 2 m

5 0 0 m 2 0 1 0

1 5 0

4 5 0

4 0
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,  2 0 0 7 ,  

,  ,  ,  

,  ,  p p .  1 8 9 2 1 1 .  

B ,  S . ,  2 0 0 7 ,  E z e n i i  b a i g a l  o r c h i n  h i i g e e d  t u u n i i g  h a m g a a l a h  

a s u u d l i i n  t u h a i

,  C h a .  C h o i d a n d a r  : ,  

,  ,  p p .  5 1 0 5 1 3 ,  ( i n  M o n g o l i a n .  

C h a ,  S . ,  2 0 1 0 ,  E z e n i i  t o o r o i n  s o y o l ,  

,  ,  p p .  1 3 2 ,  ( i n  M o n g o l i a n .  

C h a n g ,  Y. ,  B a o ,  D . ,  a n d  B a o ,  Y. ,  2 0 1 1 ,  S a t e l l i t e  m o n i t o r i n g  o f  

t h e  e c o l o g i c a l  e n v i r o n m e n t  r e c o v e r y  e f f e c t  i n  t h e  H e i h e  

R i v e r  d o w n s t r e a m  r e g i o n  f o r  t h e  l a s t  1 1  y e a r s .  P r o c e d i a  

E n v i r o n m e n t a l  S c i e n c e s ,  Vo l . 1 0 ,  p p .  2 3 8 5 2 3 9 2 .  

,  2 0 1 1 ,  ,  

,  

,  ,  p p .  1 9 9 2 1 7 .  

C o n g a l t o n ,  R .  G . ,  1 9 9 1 ,  A  r e v i e w  o f  a s s e s s i n g  t h e  a c c u r a c y  o f  

c l a s s i f i c a t i o n s  o f  r e m o t e l y  s e n s e d  d a t a .  R e m o t e  S e n s i n g  o f  

E n v i r o n m e n t ,  Vo l . 3 7 ,  p p .  3 5 4 6 .  

,  2 0 0 9 ,  

.  ,  Vo l .  2 3 ,  N o .  4 .  p p .  
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1 7 9 - 1 8 3 .  

,  1 9 8 8 ,  b a i g a l i  g a z a r z u i n  b o d i t  b i y

,  ; ,  

,  ,  p p .  1 5 5 - 1 7 7 , ( i n  M o n g o l i a n .  

1 9 9 8 ,  ,  

p p .  6 3 - 1 1 0 .  

F A O ,  2 0 1 0 ,  G l o b a l  f o r e s t  r e s o u r c e s  a s s e s s m e n t  2 0 1 0  m a i n  

r e p o r t .  F A O ,  R o m e ,  p p . 1 1 - 2 1 .   

,  2 0 1 1 ,  3 0 ,

, Vo l .  3 1 ,  N o .  2 .  p p .  1 5 9 - 1 6 7 .  

,  2 0 0 8 ,  

.

,  N o .  4 3 ,  p p .  3 2 5 - 3 3 5 .  

G o n g ,  J .  a n d  D o n g ,  G . ,  1 9 9 8 ,  E n v i r o n m e n t a l  d e g r a d a t i o n  o f  t h e  

E j i n a  O a s i s  a n d  c o m p r e h e n s i v e  r e h a b i l i t a t i o n  i n  t h e  l o w e r  

r e a c h e s  o f  t h e  H e i h e  R i v e r .  J o u r n a l  o f  D e s e r t  R e s e a r c h ,  Vo l .  

l 8 ,  p p .  4 4 - 4 9 .  

,  1 9 9 8 ,  A  t o  F ,  

,  ,  ,  ,

p p .  1 0 - 4 4 .  

,  2 0 0 9 ,  

, ,  Vo l .  9 l ,  p p . 1 3 6 - 1 4 6 .  
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,  2 0 1 0 ,  

,  

Vo l .  1 7 ,  p p .  1 8 1 - 1 8 6 .  

,  2 0 0 7 ,  -

,  ,  ,  

,  ,  p p .  1 0 - 2 0 .  

,  2 0 1 2 ,  N G O / N P O

,  h t t p : / / w w w . e n v . g o . j p / n a t u r e /  

s h i n r i n / f p p / w o r l d f o r e s t / i n d e x 4 - 8 . h t m l  ( 2 0 1 5 1 1

) .  

2 0 1 5 p p . 1 7 9 .  

,  2 0 1 5 ,  h t t p : / / w w w . u n i c . o r . j p / a c t i v i t i e s /  

e c o n o m i c _ s o c i a l _ d e v e l o p m e n t / s u s t a i n a b l e _ d e v e l o p m e n t /  

d e s e r t i f i c a t i o n / 2 0 1 5 1 1  

,  2 0 0 5 ,  2  

,  :  

,  

,  ,  p p .  5 6 - 7 6 .  

,  2 0 0 7 ,  .  

:  5 0  

,  ,  ,  p p .  1 5 9 - 1 8 2 .  
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,  2 0 0 7 ,  .  

:  5 0  

,  ,  ,  p p .  1 7 - 4 0 .  

 2 0 1 4 ,  

.   Vo l .  2 8 ,  p p .  6 6 - 7 0 .  

 2 0 1 2 ,  

.  

Vo l .  3 4 ,  p p .  1 3 3 6 - 1 3 4 5 .  

,  2 0 0 7 ,  8 0 .  

,  Vo l .  2 6  ,  p p .  3 1 - 4 2 .   

,  2 0 1 0 ,  ,  

3 ,  ,  ,  p p .  

1 7 7 - 1 8 9 .  

,  2 0 0 7 ,  .  

,  ,  ,  ,  

p p .  1 2 8 - 1 3 6 .  

,  2 0 0 9 ,   

,  ,  Vo l .  4 6 ,  N o .  4 .  

p p .  5 7 8 - 5 9 2 .  

,  2 0 1 5 ,  

.  ,  Vo l .  3 1 ,  
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N o .  3 .  p p .  6 7 - 7 9 .  

 2 0 0 6 ,  

.  ,  Vo l .  2 2 ,  N o .  3  

p p .  1 0 6 - 1 1 2 .  

,  2 0 1 2 ,  

,  ,  N o .  4 6 .  p p .  8 5 - 9 0 .  

,  2 0 0 4 ,  

.  

,  Vo l .  2 4 ,  p p .  6 6 2 - 6 6 8 .  

2 0 0 9 ,  

 Vo l .  2 3 ,  

N o .  9 ,  p p .  1 5 5 - 1 5 9 .  

, 2 0 0 0 , ,

Vo l .  1 4 ,  N o .  5 ,  p p .  6 9 - 7 3 .  

,  2 0 1 4 ,  ,  

,  Vo l .  2 2 ,  N o .  2 ,  p p .  1 1 1 - 1 2 6 .  

W a n g ,  G . ,  C h e n g ,  G . ,  1 9 9 9 ,  W a t e r  r e s o u r c e  d e v e l o p m e n t  a n d  i t s  

i n f l u e n c e o n  t h e  e n v i r o n m e n t  i n  a r i d  a r e a s  o f  C h i n a t h e  c a s e  

o f  t h e  H e i  R i v e r  b a s i n .  J o u r n a l  o f  A r i d  E n v i r o n m e n t s ,  Vo l .  

4 3 ,  p p .  1 2 1 - 1 3 1 .  

,  2 0 1 3 ,  5 0

,  ,  Vo l .  1 1 ,  N o .  3 ,  p p .  1 - 5 .  
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  ,  2 0 1 4 ,  1 9 6 3 - 2 0 1 2

1 9 6 3 2 0 1 2

.  ,  Vo l . 3 7 ,  N o .  

4 ,  p p .  7 8 6 - 7 9 2 .  

 2 0 1 3 ,  

.  Vo l .  2 7 ,  N o .  4 ,  p p .   

1 3 5 - 1 4 0 .  

,  2 0 0 2 ,  ,  .  

:  ,  

,  ,  p p .  1 - 3 1 .  

   ,  2 0 0 7 ,

P o p u l u s  e u p h r a t i c a ,

,  ,  ,  

,  p p . 2 1 2 - 2 3 7 .  

 2 0 1 2 ,  

1 9 6 0 ~ 2 0 1 0

1 9 6 0 ~ 2 0 1 0 .  

Vo l .  3 2 ,  N o .  1 0 ,  p p .  2 1 0 8 - 2 1 1 5 .  

 2 0 1 3 ,  ( Ta m a r i x  

r a m o s i s s i m a ) ( S o p h o r a  a l o p e c u r o i d e s )

.  

,  Vo l .  3 3 ,  N o .  6 ,  p p .  1 6 8 4 - 1 6 9 1 .  
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,  2 0 0 7 ,  ,  I n  

h t t p : / / w w w . p t l c . g o v . c n / h s i p / t a b i d / 6 8 4 / I n f o I D / 1 1 7 9 4 / f r t i d / 7 0

5 / D e f a u l t . a s p x ,  ,  .  

 


