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Plain Language Summary: It is speculated that floods in many areas of the world have become 
more severe with global warming. This study describes and evaluated the attributable risk of the 
2017 spring floods in Kazakhstan. The primary cause is that the north plains of Kazakhstan had a 
higher (March–April) mean temperature anomaly compared to the south plains, up to 3°C, relative 
to the 1901–2017 average temperature. And there was also a strong anthropogenic influence on 
the risk of the floods. Results provide essential information for a comprehensive understanding of 
the floods in Kazakhstan and will help government officials identify flooding situations and 
mitigate damage in future.    

Figure 1. A vertical cross section along the latitude of 40°N (a), 45°N (b), 50°N (c), and 55°N (d) 
of the geopotential height and air temperature anomalies from 0°E to 120°E, based on the 
reference period 1961–1990. The air temperature anomalies are shown in colors, and the 
geopotential height anomalies are demonstrated in black contours. 

Highlights: 

• The warmer abnormal temperature in March–April 2017 was the primary cause of flooding in 
Kazakhstan. 

• A blocking high in the east of Kazakhstan directly caused a positive anomaly of the geopotential 
height and air temperature in the March–April 2017 period, eventually leading to a warmer 
abnormal spring temperature in Kazakhstan. 

• The risk of the 2017 March–April floods in Kazakhstan could be attributed to anthropogenic 
forcing. 
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