
Melting Earth: Glacier Retreat and its Impacts in China’s Cryosphere 
 

This briefing is part of the ongoing “China Glacier and Climate Change Impact Project,” a cooperation between 
Greenpeace East Asia, the Institute of Geological and Natural Disaster Prevention at Gansu Academy of Sciences, 
and Chinese Academy of Sciences Northwest Institute of Eco-Environment and Resources Researcher Shen 
Yongping.  
 
 
1. Glaciers in China supply water to an estimated 1.8 billion people, and they’re melting, fast. 
 
Almost one-fifth of glacier area in China is already gone.  These glaciers are the source of many of 1

Asia’s largest rivers, which flow as far as Afghanistan, Vietnam and southern India. They comprise 
more than half of “Asia’s Water Tower,” the largest concentration of fresh water outside the polar 
regions.   2

 
High Mountain Asia is one of the most climate-sensitive regions in the world. In some parts of 
western China, annual average temperatures have increased by 3 degrees C or more since 
the early 1950s. In August, Greenpeace East Asia documented a glacial lake outburst at a location 
where average annual temperatures had reached 3 to 3.5 degrees C above than their 1951 level.  3

 
Due to rising temperatures, more than 82% of glaciers in China have retreated since the 1950s.  4

Between 1960 and 2006, the volume of glacier meltwater in China’s cryosphere increased by 
more than half, impacting agriculture and causing flooding and the formation of dangerous glacial 
lakes.  5

 
Unless drastic action is taken to slow rising temperatures, roughly two-thirds of glaciers in High 
Mountain Asia are projected to be gone by the end of the century. Two thirds can be saved if the 
global temperature increase is capped at 1.5 degrees.  6

 
 
2. The rate of glacier melt has accelerated. 
 
 In summer 2018, the “China Glacier and Climate Change Impact Project”  analyzed rates of glacier 
melt at key sites across western China using Sentinel 2 and Landsat 8 satellite imagery.  
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Tianshan Glacier No. 1, Xinjiang  
 
Tianshan Glacier No. 1 (also known as 
Urumqi No. 1) is the largest glacier that 
feeds into the Urumqi River in Xinjiang 
province. It’s located at the headwaters of 
the river,  just 120 kilometers from 
Urumqi city, and was the site of China’s 
first glacier monitoring station, set up in 
1959. 
 
Greenpeace analysis of satellite imagery 
shows that the annual rate of retreat at 
Tianshan No. 1 has doubled in recent 
years, from 5000 m2 from 1962-1986 to 
10,600 m2 from 1986-2018. Between 
1964 and 2018, the total area decreased 
by 22.2%, or 430,000 m2.  Due to rising 
temperatures, the glacier split into two 
sections in 1993.  By 2011, all of Tianshan 
No. 1 was in a state of net mass loss.  
 
Laohugou Glacier No. 12, Gansu 
 
Laohugou Glacier No. 12 is the largest 
glacier in the Qilian Mountains. Water 
from Laohugu and other glaciers in the 
Qilian Mountains irrigates the Hexi 
Corridor and was fundamental to the 
development of oasis cities along the 
Northern Silk Road .  7

 
As of 1959, Laohugou Glacier No. 2 
measured 10.1 kilometers long, with an 
area of 21.9 k2.  Analysis of Sentinel 2 8

satellite imagery shows that by 2018, the 
area of Laohugou No. 12 measured just 
20.2 k2, a decrease of 7.8%. 
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Between 1959 and 1976 rate of retreat was 5.56 m/year. For the period 2006-2018, the rate of 
retreat more than doubled to 13.1 m/year. 
 
 
Halong Glacier, Qinghai 
 
Halong Glacier is located in the Anyemaqen Mountains, in Qinghai. It’s situated within Sanjiangyuan 
nature reserve, at the headwaters of the Yellow River.  
 
Halong glacier is 1200 meters shorter than it was just 30 years ago. Between 1987 to 2006, the 
glacier retreated 32,000 m2 per year, and between 2006-2017, the rate of retreat nearly doubled, to 
72,000 m2 per year. In 2017 the total area measured 19.73 k2. 
 
 
3. Glacier melt is a threat to  water security. 
 
As glaciers retreat, the volume of meltwater increases until “peak water” is reached, and then 
decreases dramatically. Between 1960 and 2006, glacial meltwater runoff in western China 
increased by 53.5%.  A recent study estimates that Tianshan No. 1 will reach peak water in 2030.  9

 
If the global average temperature increase is capped at 2 degrees C, most glaciers in China will 
reach “peak water” between 2040-2070 . Soon after, the amount of meltwater will decrease 10

dramatically, causing severe water shortages across the region. 
 
In some parts of western China, seasonal water changes are already occurring as a result of rapid 
glacier melt.  
 
The Aksu River Basin in Xinjiang is reliant on water from the Kumarak and Tailan rivers, and glacial 
runoff accounts for 52.4% and 69.7% of water in these rivers, respectively.  Although the basin is 11

typically very arid, an increase in runoff due to glacier melt enabled rapid development in the area 
beginning in the 1980s. Vegetation coverage in the Aksu River Basin expanded from 10976.13km² 
in 2000 to 13065.00km² in 2018, an increase of 19.03%.   12

 
Glacier melt has caused flooding in the spring and contributed to water shortages in summer, 
affecting crops. In 2016, total annual water use in the Aksu River Basin reached 10.848 billion m3, 
exceeding water resources by 72.9%.   13

 
 
4. Glacier melt and Disasters 
 
Accelerated glacier melt causes changes in water availability and an increased risk of glacier-related 
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disasters. In alpine regions, higher temperatures lead to snow and ice melt earlier in the season. 
This can cause flooding in springtime and lead to water shortages when irrigation is needed in 
summer.  
 
Over the past four months, two severe glacier disasters have occured in western China.  
 
On August 10, 2018, a natural barrier holding back a glacial lake in Xinjiang collapsed, releasing 35 
million m³ of floodwater into the Yarkant River Basin and leading to the evacuation of nearby 
residents. Average annual temperatures in high mountain areas of the Yarkant River Basin, where 
the glacier outburst occurred, have increased by 3 to 3.5 °C since 1961. At 19:00 on August 10, the 
Kyrgyzstan Kuluk Banner Station in Kashgar recorded a flow rate of 1,570 m3 per second and a 
super-alert flow of 370 m3 per second.  14

 
On October 17, 2018, a glacier collapse released an avalanche of ice and glacial debris into the 
Yarlung Zangbo River, blocking the river and leading to the formation of a glacial lake . The 15

Yarlung Zangbo River, known as the Bramaputra in India, is considered to be the highest plateau 
river in the world. At 9:00 am on August 19, the storage capacity of the barrier lake reached 550 
million m³. Following the landslide, 6,600 people were evacuated along the river, and flood 
warnings were issued in Arunachal Pradesh and Assam in India.  
 
 
5. Policy Recommendations  
 

1. Improve long-term risk assessments and strategic adaptation planning; Build on scientific 
research and monitoring of glacier hazards; Establish early warning systems in locations 
that are at high risk of glacier flooding; Implement sustainable water management policies 
according to changing runoff. 
 

2. Urgently enhance China’s 2030 climate targets (nationally determined contribution), 
including increasing the carbon intensity reduction target and accelerating the timeline for 
peaking emissions. 
 

3. Take the latest climate science, particularly the IPCC 1.5C Special Report on Global Warming 
of 1.5 Degrees, into consideration in planning for climate change mitigation, adaptation, and 
disaster relief. 
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