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Hazards that caused the greatest loss of life between 
1970 and 2019. (globally)

*https://public.wmo.int/ru/media/

Climate change is accompanied by changes in the frequency and intensity 

of extreme weather and climate events 

• A disaster related to a weather, climate 

or water hazard occurred every day on 

average over the past 50 years – killing 

115 people and causing US$ 202 million 

in losses daily

• From 1970 to 2019, weather, climate 

and water hazards accounted for:

50 % of all disasters;

45 % of all reported deaths and; 

74 % of all reported economic 

losses.

Climate change leads to more extreme weather, but early warnings save lives
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Extreme hydrological events in Kazakhstan
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Dynamics of the Extreme hydrological events in Kazakhstan for the period 
1981-2020.
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Annual number of cases with Extreme hydrological events 

1981-2000 гг. 2001-2020 гг.

Source: GRID-Arendal



Type and frequency of hydrological forecasts

№ Types of long-term forecasts Frequency of long-term forecasts

1
Hydrological long-term forecasts of ice phenomenon

(Syrdarya, Ertis)
Once a year

2 Forecast of water inflow to the reservoir for the month Monthly

3 Forecast of inflow of water to the reservoir for quarters Quarterly

4
Forecast of total flow of the Oba and Ulba rivers for a

day or more (up to two months) during April-May
April, May

5

Consultation on the accumulation of water reserves in

the river basins of Kazakhstan to 1 February, 1 March,

1 April and water during the growing season

In February 1 time,

in March five times,

in April five times.

6 Information of snow covering in mountain regions In avalanche period (October-April)

7 Current water-ice situation on the river During the ice events on the Syr Darya River

8 Daily hydrological bulletin of rivers of Kazakhstan Every day on weekdays

9 Hydrological bulletin of rivers of Almaty region Every day on weekdays

10 Hydrometeorological information of mountain rivers Daily in June-September

11
Long-term forecast of floating ice and ice formation

(Ertis, Syrdarya, Ile)
once a year
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Forecasting methods

Multiple 

regression 

method

Pattern 
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Graphic
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Numerical methodsStatistical calculations
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DWAT (Dynamic 

Water Resources 

Assessment Tool)

SWIM

(Soil and Water 

Integrated Model)

HBV-light
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HEC-RAS (Hydrologic 

Engineering Center's 

(CEIWR-HEC) River 

Analysis System)
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1 simulated runoff, 2 actual runoff

Results of Oba and Ulbi river flow calibration

Figure 1. Results of flow calibration p. Oba - Shemonaiha

Fig. 2. Results of flow calibration of p. Ulbi - Ulbi-Transhipment

Feature

River

r. Oba-g.Shemonaiha r. Ulbi-s.Ulbi-

Transhipment

Catchment area, km2 8552 4931

Catchment range, m 297-2752 335-2746

Weather stations (M) Leninogorsk, 

Shemonaich

Leninogorsk, Ust-

Kamenogosrk

Average altitude M, m 

n.o.m. 559 547

Calibration period 2002-2005 1986-1990

NSE
0,908 0,922

Correlation ratio between 

calculated and observed

data
0,947 0,963

Catchment characteristics and Oba and Ulbi river calibration 

results



Simulation of flow with SWIM model

Comparison of the long-term mean annual dynamics of discharge in the future 

time slices and the reference period for the Oba basin 

Calibration and validation results for Oba river for the period 1962-1981 



Additional tools

Central Asia Region Flash Flood Guidance System

Famine Early Warning Systems Network

U.S. National Ice Center (USNIC)

MODSNOW tool (implemented, but not operational currently)
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Thank you for your 
attention!
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