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Table 1 shows the data on the dynamics of the flooding area as a result of 
remote sensing monitoring.

Table 1.
The flooding area of the Charyn River floodplain                                                                     

in the Taskarasu Valley, 2004–2018
Year Month Flooded area, km2

2004 April 2.77
May 2.85
June 2.83

2010 April 1.67
May 3.81
June 3.37

2016 April 0.56
May 2.38
June 0.87

2018 April 1.43
May 1.11
June 1.56

A static model of the area at risk of flooding, the floodplain geosystem in 
the Taskarasu Valley, and the settlement along the Charyn River during the 
flooding period (Fig. 9).

Fig. 9. A static model of floodplain geosystems at risk of flooding; yellow color 
indicates the border of the Taskarasu settlement, Uygur district of Almaty region
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During field landscape research, we studied a key area in the geosystem of 
the Charyn River floodplain: a floodplain section in the Taskarasu Valley. As 
a result, a comprehensive physical and geographical description of the current 
state of the floodplain geosystems of the Taskarasu Valley was compiled.

The investigated key area is located in the floodplain of the Charyn River, in the 
runoff dispersion zone, 2.5 km from 8A highway, near the village of Taskarasu. The site 
is represented by the Taskarasu gently sloping plain with fragments of small outliers 
and numerous swampy depressions, composed of gravel-sandy-loamy deposits with 
forb-grass-tugay vegetation on alluvial-meadow and meadow-tugay soils.

Such soils are usually formed under conditions of periodic flooding by 
floodwaters. The soil profile includes the upper humus horizon of 25–40 cm, 
brownish-dark gray color. In the upper part, a soddy horizon is isolated, intertwined 
with plant roots, of a layered-lumpy structure, 5–10 cm thick.

A number of communities was found, such as herb-grass vegetation 
(Phragmites australis, Calamagrostis epigeios, Glycyrrhiza uralensis, Trachomitum 
lanacifolium) on alluvial-loot soils → cereal-forb meadows (Vexibia alopecuroides, 
Leymus multicaulis) with groups of trees (Salix songarica, Elaeagnus oxycarpa) on 
meadow-tugai soils of a low floodplain [17].

Project coverage was 85% with full viability (plants have normal growth), 
full bloom, grow in common clusters.

The identified quantitative indicators characterizing the geosystem of the 
Taskarasu gently sloping plain are shown in Table 2.

Table 2. 
Quantitative indicators characterizing the geosystem                                                                               

of the Taskarasu gently sloping plain

1 Coordinates N.L. 43о 47.97/

E.L. 79о25.04/

2 Height above sea level, m 571
3 Valley slope height, m 501–550
4 Slopes 0-3о

5 Exposition not defined
6 Average monthly air temperature, t0C +22
7 Air humidity, % 57.17
8 Average monthly precipitation, mm 44
9 Direction and mean wind speed, m/s North East. 3.05
10 Average annual water level, cm 133
11 Average annual water consumption, m3/s 47.5
12 Water flow speed, m/s 1.5
13 Flood duration, day 114–121

14 Flood mineralization, g/L
In low water, g/L

0.2–0.3
0.4–0.5
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Discussion
The influence of hydrodynamic processes of the mountain river Charyn 

(Kazakhstan) on floodplain geosystems today (during global climate change) 
is poorly studied. 

The novelty of our scientific research is as follows:
•	 We obtained a dynamic model of the flooding zone for 2004–2018 in the 

Charyn River floodplain (Taskarasu Valley); 
•	 We compiled a contemporary and comprehensive physical and 

geographical description of the Taskarasu Valley (using the data obtained 
from long-term field landscape studies); 

•	 We compiled a digital relief model and a map of the hydrographic network 
of the entire Charyn River basin. 

The river belongs to the type of rivers with spring-summer floods and floods 
in the warm season. High water and floods in the river continue from April to 
July. The main phase of the water regime is the flood, during which most of the 
annual runoff, maximum flow rates, and highest water levels occur. According 
to our data, high water starts in late March–early April and ends in July–August. 
The average date of the beginning of the flood is March 24, and the end is 
August 17. The dates of the passage of the highest expenditures are noted in 
May–June.

Water levels and discharges are uneven across the seasons: in May and 
June, water discharges are four to five times higher than in autumn and winter. 
The flow hydrograph has a multi-vertex shape. The number of peaks can reach 
20–25, which is explained by the non-simultaneous melting of snow in different 
altitudinal zones, the superposition of rain floods on the flood runoff. Fig. 3 
shows runoff hydrographs for low-water 2014 and high-water 2009 and average 
water regimes in 2015. Thus, the water regime of the river is characterized by 
a constant flow.

In 2004, the flooded area was 2.77 km2 in April, 2.85 km2 in May, and 2.83 
km2 in June. This trend was due to the sharp warming of the weather in February 
and March, when the water level in the riverbed increased as a result of melting 
snow and heavy rainfall in April. In 2010, the flooding area was 1.67 km2 in 
April, 3.81 km2 in May, and 3.37 km2 in June.

In 2010, a flood on the Charyn River created emergencies in the Uygur 
region. Then 9 streets out of 26 and the villages of Charyn and Taskarasu and 
250 out of 1070 houses were flooded, more than 400 residents were evacuated. 
In the same year, May and June had the highest water level and flooding areas 
(3.81 km2 in May and 3.37 km2 in June). This situation is due to the sharp 
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warming of the weather in late April - early May this year. In May and June 
2010, the flooding was caused by increased water inflow, associated with the 
spring melting of snow in the plains and the summer melting of snow and 
glaciers in the mountains (Fig. 7).

In 2016, the flooded area was low at the beginning of April (0.56 km2). 
We noticed a significant sharp rise in water in May (2.38 km2). In June 2016, 
the flooded area dropped sharply again to 0.87 km2. This situation is due to a 
flooded, sharp, and short-term rise in the water level in the river, maybe as a 
result of an intensive melting of snow and volley discharges of water from the 
reservoir. Flooded can last from a few fractions of an hour to several days.

The water level in the riverbed in 2018 was as follows. In the first week of 
April, the water level was stable, but from the second week of the month, the water 
level rose. The water level remained low during the same period until the second 
half of June with minor changes. This situation was due to warmer weather in 
March and April, when, as a result of snow melting, the water level in the riverbed 
increased, but after a while, it became stable. Thus, the intensity of floods in April 
was 1.43 km2, in May, it was 1.11 km2, and in June, it was 1.56 km2.

The river is mainly fed by snow and glaciers. According to N.N. Kerimbay 
[3], there are 20 glaciers in the river basin on the northeastern slopes of Terskey 
and Kungey Alatau. The area of glaciation is 2.4 km2, which is 0.032% of the 
total area of the river basin. The ice volume is 0.05 km3. Since the Charyn is 
a mountain river, it is obvious that the processes of formation of runoff in the 
mountains are associated with intensive melting of glaciers with an increase 
in air temperature. According to the RSE “Kazhydromet,” in Kazakhstan in 
1976-2019, the air temperature rises by an average of 0.31°C every 10 years. 
Annual precipitation increases by 4.3 mm every 10 years. For the Charyn 
River basin, according to the Kyrgyz meteorological stations, the following 
periods reflecting long-term trends in temperature and precipitation changes 
are characteristic. Thus, according to Kazhydromet data, the average annual 
air temperature in the 1970s was 7.7 ° C, and now it is 8.1°C. At the same time, 
the average amount of precipitation for this period was within 344 mm, and 
since 2000, about 398 mm per year, which is reflected in the characteristics of 
the river flow Charyn [16]. 

N. I. Ivkina, I. Schoenberger, A. G. Terekhov [2] analyzed the average annual 
water discharge of the Charyn River (in the Sarytogay tract) for 1929–1986. 
This period reflects the conditions for the formation of the flow of the Charyn 
River in a conditionally natural period and reflects the climatic conditions of 
the 20th century.
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According to our studies, the next period, from the beginning of the 21st 
century, is characterized by significant climate changes, and compared to the 
first period, it is characterized by an increased runoff due to an increase in the 
humidification of mountain slopes, an increase in air temperature, and an increase 
in water flow into rivers due to the degradation of mountain glaciation. The period 
since 2012 is characterized by a change in the flow hydrograph as a result of 
climate change and anthropogenic activities due to the regulation of the river.

Conclusion
This study presents the impact of changes in the Charyn River flow for 

2004–2018 on floodplain geosystems. The runoff of the Charyn River was 
estimated from the change in the parameter of the mean annual runoff. The 
cycle of fluctuations in the annual runoff was revealed using the difference and 
total integral curves. The Charyn River has a natural flow regime and therefore 
is sensitive to climate change. 

Calculation and analysis show that the water content of the Charyn River 
increased by about 20%. The increase in water content is associated with the 
flow of water into the rivers due to the degradation of mountain glaciers as a 
result of climate warming, which led to an increase in the values of the average 
annual runoff of different availability. 

The redistribution of seasonal runoff in the spring is observed, a single-
peak hydrograph turns into a more spread out intra-annual runoff hydrograph, 
which is determined by the influence of anthropogenic load on the river runoff 
by building a reservoir, which led to a redistribution of water runoff within the 
year by seasons. The observed transformation of seasonal and long-term runoff 
indicates the need to correct water use structure and regulate runoff.

Systematization of the research materials revealed that every year, 
floodwaters are flooded with a section of the Taskarasu Valley floodplain, 
located below the Bestyubinsk reservoir. The territory of the river basin differs 
in height above sea level and relief slopes. Among the floodplain geosystems 
below the Bestyubinsk reservoir, the Taskarasu has the lowest slopes of 0–3° 
valley. Thus, we uncovered the current state and functioning of these areas and 
compiled their physical and geographical characteristics.
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