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̆ Һ № ԍ ң  [18]Ȃ 

 

1  

Fig.1 The Sketch map of the study area  

ҹԅ№ Ҋ ̆ ᾢ 2013ð2018 9 ᴍ Landsat 8 

ῤ ᵣ Ḥ ̂ 1̃̕ ̆ 2013 9 24 ȁ2018 9 28

֟ № GF-1 2m/8m ȁ Ḥ ̕ ̆ ῖ ̆ 2013ð2018 Landsat 

8 ╠ Ҍ ל ̂ 1 Ȃ̃ҹԅ Ԑ ̆Һ ԍ

6ȁ7ȁ8ȁ9 ᴍ[19-20] Ȃ ₃ᵥȁ ȁ ◄ Ἕ ̆ Ἕ Ȃ №

ҍ Ҋ ῏ ̆ ԅ 2013ĺ2018 Ҋ ̂

ץ2̃ Ҋ Ҋ ᵝ Ȃ  

1 Landsat8 OLI Ἕ↓  

Tab.1 Images list of Landsat8 OLI 
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2013 2013-06-11 2013-07-29 2013-08-30 2013-09-15 

2014 2014-06-14 2014-07-16 2014-08-17 2014-09-18 

2015 2015-06-18 2015-07-10 2015-08-20 2015-09-21 

2016 2016-06-03 2016-07-05 2016-08-13 2016-09-23 

2017 2017-06-06 2017-07-08 2017-08-09 2017-09-10 

2018 2018-06-25 2018-07-17 2018-08-12 2018-09-29 

2 2013-2018  

Tab.2 Summary of water conveyance to lower reaches of Tarim River from 2013 to 2018 

    
Ҋ

-108m3 

2013-04-25ð05-29 ѿ   2013-04-25ð05-29 0.14 

2013-08-06ð11-05 ԋ  ȁ  2013-08-06ð11-05 4.74 

2014-06-17ð06-26 ĺ  2014-06-17ð06-26 0.07 

2015-08-18ð11-05 
ĺ ȁ ȁ

 
2015-08-18ð11-05 4.61 

2016-08-11ð10-31 
ĺ ȁ ȁ

 
2016-08-11ð10-31 6.76 

2017-04-27 ð05-09 ѿ   2017-04-27ð05-09 0.16 

2017-05-27 ð11-30 ԋ  
ȁ ȁ

 
2017-05-27ð11-30 11.72 

2017-12-20ð2018-01-04 ҈   2017-12-20ð2018-01-04 0.26 

2018-02-27ð03-14 ѿ   2018-02-27ð03-14 0.42 

2018-08-06ð09-25 ԋ  
ȁ ȁ

 
2018-08-06ð09-25 3.08 

1.2  

ҹԅ 2013 2018 Ҋ № ’̆ 2013 9 2018 9

GF-1 2m ̆ ȁ Қ ῍ 1672ҩ ̆ ԍ ‗ №

[20] ȁ Қ № ̂ 1̃̆ ҉ Google № Ἕ

̆№ 92.7%̆ № Ȃ 

ԍ ᵣ Ḥ └ ̆ ñῃ - òꜚ ṿ ᵣḤ [21]̆

̂soil adjusted vegetation index̆ SAVĨ Ḥ [22]̆SAVI ΐᵣ ҹ̔ 
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RNIR

RNIR L
L

+³öö
÷

õ
ææ
ç

å

++

-

rr

rr
   ̂1̃ 

Ҭ̆ ҹ ̕ ҹ ᾣ ̕L ҹ ̆ῒṿ׃ԍ[0,1]

ӊ Ȃ ԍ ᵞ № ̆SAVI ῀ L̆ L ⁞ץ Ḥ

̆ ̆L ṿ Ȃ ↔ [23] Ҋ ̆ L 0.5

̆ Ӟ ṿȂ ҉̆≠ Landsat 8 2013ĺ2018 9 6 ̆

ᵣ̆ 6a ᵣ ᵣ  Ȃל
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ҹԅ ᴇ Ҋ 6ҩ ῖ ל ≠̆ 2013ĺ2018 6ĺ9

Landsat 8 ̆№≢ ҩ ȁ ῖ ᾝ̆ ῒ 24ҩ

SAVI ̆ 3 ῖ SAVI ̆ Ҍ ȁҌ ל ̆ל

ҍ ҍ Ҋ ̆№ Ҍ ᵝ Ȃ 

2 Ҋ  

2.1 Ҋ №  

׆ Ҋ ץ ȁ ᵣ ҹҺȂҹԅ№ Ҋ

׆̆ 2013ĺ2018 Landsat Ҭ№≢ Ҋ ᵣḤ ̆ῒ Ḥ

2a) Ȃ׆Ҭ ץ ₮̆ Ҋ 5aῤ ⱴ ῒҬ̆ל 2018 ҍ 2013

ⱴԅ 249.74km2Ȃ ԅ 2014 ץ ̆ ̆ ᵣ ꜚ Ȃ

2 ץ ̆ ᴍ̆ ῤ ᵣ Ӟ ̆ Ҋ ᵣ

ⱴ ≠ԍ Ȃ׆ 2013ĺ2018 ῏ ץ ₮̆6a

ҍ ῏ ̆ῒ Pearson ῏ ҹ 0.949Ȃ ҉̆ ᵣ ⱴ Һ

№ ԍҊ ȁץ ̆ ң ̆ῒҬץ

ҹ ̆ ≢ ӊ Ȃ 

 

2. 2013 2018  

Figure 2. Vegetation and Water Changes in the low reaches of the Tarim river 

2.2 Ҍ №  

Ҋ Һ ȁ ץ̆ Ҭ ҹ ̆

0.5 km 2018 Ҍ № ̂ 3 Ȃ̃׆Ҭ ̆ № Ҭ ̆ ӊ̆

Ȃ № ԍ 1.5 km ῤȂ 90% ȁ №

№≢ҹ 2.5 kmȁ7.0 km 8.5 kmȂ Ӟ Ҭ № ̆ ӊȁ Ȃ3

Ҭ ῏ ̂ 3̃̆ ΐᵣ Ҋ̔ 

AH =  86.656 L-1.75      ̂R2 = 0.88̃      ̂2̃ 

AG =  109.05 L -0.953    ̂R2 = 0.91̃       ̂3̃ 

AC =  41.290 L -1.185    ̂R2 = 0.82̃       ̂4̃ 
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Ҭ̔Lҹ Ҭ ̂km̃̕ AHȁAG AC№≢ҹ ȁ L ̂km2 Ȃ̃ 

 

3  

Fig.3 Map of Relationship between Vegetation Distribution Area and River Distance 

ҹԅ№ 2013ĺ2018 3 Һ ̆ 2013 2018 № 3 Һ

̂ 4̃̆ Ҭ ̆ 0.5km Ҍ ̂ 5 Ȃ̃ ̔ 
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4 2013ŀ2018 Ғ ⅎ  

Fig.4 Vegetation area growth map of the study area 

̂1̃2018 ȁ №≢ҹ 0.89 km2ȁ228.56 km2 7.15 km2̆ῒҬ ‪

ҹ ̆ ӊ̆ Ȃ 

̂2̃ Һ № қȁץ ץ ᶭ Ҍ ץ ̆ ֓ Һ №

0~1.0 kmҍ 4.5~6.0 km ῤ̆ ῤ №≢ 56% 39%̆ ῒҬ̆ 4.5~6.0 km

Һ ӊ Ȃ ҍ ̆ ̆ Ҍ

Ӟ Ȃ 

̂3̃ ׆̆ ⱴ ң № ̆ῒ

Ҭ ⱴ Һ Ҭ 1.0~11.0kmῤ̆ғ 2.0 km ⱴ Ӟ , ҩ

51%Ȃ 

̂4̃ Һ № ԍ 2.5km ῤȂ׆ 4 ̆ ⱴ Һ ₮

ԍ ᶷȁῒ יּ ҍ Ҋ ̆№≢ᵝԍ Ҭ 2km 10.5km ҍ ̆ ⱴ

№≢ҹ 4.88km2 4.93km2̆Һ ҹ Ȃ׆ ̂ 5̃ ̆

1.0kmῤ ⁞ ҍ ⱴ ῏̆   ԅ ̆ᶏ

⁞ Ȃ 

׆5̃̂ Ҋ ԅҊ Ȃ ԅ 2014 ̆2013ð2018

ԅ ȁ ȁ  [10]̆ ⱴԅ҉ ̆ ⱴԅ

Ȃ׆ 4 ̆ ᴨԍ Ҋץ ̆ῒ

2Ṑ҉ץȂ 

 

5 3  

Fig.5 Comparisions of area changes of 3 vegetation types with different river channel distance 
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3 Ҍ Ҋ  

3.1 Ҍ ל  

2013ĺ2018 6ĺ9 ȁ ̂יּ № ȁ̃ ȁᶭ Ҍ ̂ № ̃ 5ҩ

ῖ ȁ ל ̂ 6̃̆ ̔ 

 

 

6 Ғ שׂ  

Fig.6 Comparisions of different vegetation growth curves of different ecological section sites 

ȁ ȁיּ ȁᶭ Ҍ 5ҩ ῤ̆ ȁ

̆ ѿ Ҍ ҉ ל ѿ ̆ᵖ ҉ ѿ ȂῒҬ̆

ל Ҍ ҉ Ҍ ̆ ҉׆ ⌠Ҋ ȂҌ Ҭ Ҍ

Һ Ȃ׆ 4 ̆ № ̆ ץ

ғ̆ל Ҋ Ҋ ᵝ ̆ ≢ ԍ Ӟל Ȃ Һ

№ ̆ғ Ҋ ᵝ ̆ ל Ҍ Ȃ 

׆ ӟ ̆ ҹ ̆ ̆ғ ԍѿ

̆ ῤ ל Ȃ2016 ╠ ̆ ῤ ̆ᵖ

ׅ ԍ ̕2016 ᾟ ’Ҋ̆ ̆ ῒ ̆ Ȃ ҍ

ȁ №ᾟ ᴆҊ › ӟ ̕ ԍӓ ̆ ̆ғ Ҋ

ԍ ᵝȂ ’Ҋ̆ № Ҍ ῒ̆ Ӟ Ȃ 

Ҍ ל ҍ ῏ ̆ ל 2016 ѿҩ Ȃ

2 ̆2013ð2015 ̆ғ 2014 ⌠ Ȃ ѿ ̆ SAVI

Ҋץ0.2 ꜚ̆ῒ ל ̆ ֽ Ȃ 2016 ץ ̆ ѿ ̆

≢ 2017 12×108 m3̆ ҩ ȁ SAVI ׆ 2016ð2017 0.2~0.3

⌠ 2017 0.3~0.5̆ Ȃ  
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ל 3.2 Ҋ  

2013ð2017 ȁ ל ҍ Ҋ ̆

№ Ҋ ל Ҋ ̂ 7 Ȃ̃׆Ҭ ̆ ѿҩ ῤҌ Ӟל

̆ғ ל ȂῒҬ̆2016 Ȃ2013ĺ2015 ̆ ל

ҹ ̆ 2016 ץ ל ̆ῒҬ ל ҹ Ȃ 

Ҋ № ̆ ҹ 2016 7 ̆2016 7 ץ Ҋ

ҹ 2016 8 -5.75mȂ Ҋ ѿ -5.75m̆҉ץ ₮

ԅ Ȃ 2016 7 ӊ╠̆ Ҋ ᵝ ԅ 2013 9 ץ ᵞԍ ṿ̆

ֽֽ̆ ҉ ꜚȂ 2013 9 Ҋ ѿ ҉ ⌠-5.56m̆ ᵖ ԍ› ̆

Ҋ ᵝ Ҋ ̆ ל ₮ Ȃ ̆-5.75m Ҋ ѿҩ ̆ Ҋ

ԍ ҩṿ Ȃ 4№ ̆ Ҋ ̆ Ҋ ҹ

Ȃ׆ 2013ð2018 ̆ ԅ 228.56 km2 ̆₃Ӎ ̆ Ҋ ᵝ

⌠ ᵝ̆ᵬҹ Ҋ Һ ðð

Ȃ 

 

 

7 ғ Ґ ᵣῗ  

Fig.7 Relations between Vegetation Index and Groundwater Level in Monitoring Section 
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№҉ץ ̆ Ҋ Ҋ Ȃ 6 a

ԅ Ȃ2013ĺ2015 Ӟ ԅ ̆ 2014 ֽҹ 0.07×108 m3̆

Ҋ 2014 2013 ҉ ̆ל Ҋ ̆ 2015 ҹ҉ Ȃ 2016

ץ 6.0×108 m3 ᶏ Ҋ ҉ ⌠-6.0m̆҉ץ Ӟ ӊ₮ ԅ Ȃ

̆ Ҋ ᵝ ῏ Ȃҹԅ Ҋ ̆

ȁѿ ̆ Ҋ ᵝȂ 

4   

̂1̃2013ð2018 ̆ Ҋ ⱴ ̆ל ⱴҍ 6aῤ

῏ Ȃ 

׆2̃̂ 2013 2018 2 № ̆ Ҋ 3 Һ ȁ

Ҭ № № ҹ 2.5kmȁ7.0km 8.5 km̆2018 ҈ Һ №≢

1.0kmȁ2.5km 11.0km̆ Ҋ ҉ Ҋ̆ ң ҹ Ȃ 

̂3̃ Ҋ Ҋ⌠҉׆ 6ҩ ҍל ῏ 2̆016 ץ

ⱴ̆ῒҌ ל Ӟ 2016 Ȃ Ҋ ל ̆

Ҍ ῤ ל ѿ Ȃ 

̂4̃2016 ╠ Ҋ ᵝ ל ̆ Ҋ

ᵝȂ2016 7 ץ Ҋ ѿ -5.75m̆ ⱴ̆ ל Ȃ 
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Vegetation change during 2013-2018 and its response to ecological 

water conveyance in the lower reaches of the Tarim River 
(1 State Key Laboratory of Desert and Oasis Ecology, Institute of Xinjiang ecology and geography, Chinese Academy of Sciences, Urumqi 

830011, Xinjiang, China; 2 Key Laboratory of GIS & RS Application Xinjiang Uygur Autonomous Region, Urumqi 830011, Xinjiang, China; 

3 University of Chinese Academy of Sciences, Beijing 100049, China 4 Institute of Remote Sensing and Digital Earth, Chinese Academy of 

Sciences, Beijing 100101, China) 

Abstract: Desert riparian vegetation plays an extremely important role in maintaining ecological stability in extreme arid regions. 

Understanding the response of desert riparian vegetation to ecological water transport in arid regions and its changing process is of great 

significance for the formulation of ecological conservation restoration and water transport policy formulation. Taking the desert riparian 

vegetation in the lower reaches of the Tarim River as the research object, using multi-source data, including Landsat8 OLI, Sentinel-2A , to 

construct vegetation cover data and typical monitoring section vegetation index time series data, and analyze the temporal and spatial 

variation characteristics of vegetation in the desert riparian zone from 2013 to 2018. And combined with groundwater level data to analyze 

the response of desert riparian vegetation and ecological water transfer projects. The results showed that the spatial and temporal changes of 

different types of vegetation were significantly different due to the influence of water transport. The area and spatial distribution of new 

shrubs were significantly higher than that other vegetation types. The new Populus euphratica are mainly distributed within 0~1km and 

4.5~6km of the river channel, the new shrubs are mainly distributed within 1~4km from the river channel, and the new herbs plants are 

mainly distributed within 2.5km from the river channel; different types of vegetation are affected by ecological water transport mode and 

monitoring section space. The influence of location has different responses to ecological water transport. At the same time, with the 

advancement of ecological water transfer projects, the groundwater level in the lower reaches of the Tarim River is generally uplifted, and 

vegetation growth is generally improved. 

Keywords: lower reaches of the Tarim River; Change of vegetation structure; Vegetation growth monitoring; Ecological water conveyance; 

Multi -source remote sensing data; 
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