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Qinghai Lake:

● The largest lake in China (4,529.5 Km2, 2022)
● Located in an endorheic basin in Qinghai Province, China.
● Lies in a hollow of the Tibetan Plateau at 3,205 metres 

above sea level.
● Classified as a saline and alkaline lake.
● There’s a mountain in 

the middle of the lake
called Haixin Mountain, 
as well as a few other
small islands.

1. Introduction 



Analyze remote sensing data to study the 
change of the surface area of Qinghai Lake.

1. Satellite images source: USGS; Landsat 7 
for 2002, Landsat 9 for 2022.

2. Use QGIS to calculate the Normalized 
Difference Water Index (NDWI)

3. Choose a proper threshold value to 
distinguish water surface.

4. Polygonize the water surface area of the 
lake and get the relevant statistics values.

5. Compare the results between 2002 and 
2022 and draw a conclusion.

2. Method NDWI threshold for lake water:
● 0 (2022, Landsat 8-9) 
● 0.1 (2002, Landsat 7 ETM+)

Emre Özelkan, 2019

Vivek Kumar Gautam et al, 2015

NDWI Threshold = 0.2 NDWI Threshold = 0.1 Sentao Zeng, 2023



3.Satellite Imagery
1. The lake is “cut”

There’s not a single satellite image that covers the 
whole lake between the year of 1998-2020.

Solution:
Merge 2 satellite images with sequential path-row 
numbers. (e.g. LE07_L1TP_133034 & 133035) Prepare 
such new sets of images for each band before 
processing.

2. Ice & clouds issues

In the first attempt of making the map, the satellite 
images looked fine with human eye. But after NDWI 
calculation, there’s difficulty distinguishing water 
surface due to clouds and ice.

Solution:
With careful selection on USGS Earth Explorer, image 
taken in July 2022 and November 2002 were used. 
(Qinghai lake usually starts to freeze from December to March)



2002/11

4,099.40

2022/07

4,529.52

Using QGIS Statistics Tool to Calculate the 
Surface Area of Qinghai Lake

Km2

4.Results

Expansion:

10.49%

Km2



:::::
Discussion
The expansion of Qinghai Lake over the last 20 years 

can be mainly attributed to:

● The rapid increasing annual precipitation after 

2004;

● The decline in daily temperature range and thus 

decreasing evaporation.

(Hongmei Dong et al, 2022)
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