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The object of study - the lakes Kugurluy and Yalpug A
and their basins, the rivers flowing directly into the
lakes, and the Danube as the main source of water
exchange in these lakes.
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The problem is changes in the hydrological and
hydrochemical regime of the lake. Kugurlui - Yalpug:
decrease in water levels and increase in
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mineralization above 1.5 g / dm3 in Bolgrad.  Sliaacs L Y
'/ . s —
The main objective of the study is to analyze the e 5| &
observational material of climatic parameters }Q_ﬁf‘l 7 ; :
affecting the hydrochemical regime of the lakes. P N Car— 3 g
UN SDGs G CLEAN WATER 13 CLIMATE
AND SANITATION ACTION Danube basin of Ukraine
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oo Analysis of climatic characteristics B e o Sl
The water balance of the Kugurlui-Yalpug reservoirs is mainly -
determined by the inflow of water due to precipitation, evaporation — R s
from the water surface and water exchange with the Danube. In order ——
to study the impact of climate change on the water balance of water e ey

bodies, we analyzed the following long-term indicators: b e e i e i s
a”' temperature' A = P AR v N A S S = SR
precipitation;

soil mjisture :
o

Digital tools and Datasets: S - ==
ERA 5 Dataset Analyzed Datasets:
ERA5 Explorer Retrieve surface temperature data between 1979 and 2018

. ERAS monthly averaged data on single levels from 1979 to present

CDS - Climate Data Store ERAS hourly data on single levels from 1979 to present

CDS Toolbox Editor Water sector indicators of hydrological change across Europe from 2011 to 2095 derived from
climate simulations

A d

Anaconda Soil moisture gridded data from 1978 to present

Python Global bioclimatic indicators from 1950 to 2100 derived from climate projections
ArcGIS
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Precipitation

Analysis of atmospheric precipitation: daily, weekly, monthly (for example, the city
of Bolgrad).

Climatology mean and standard deviation Starting from weekofyear
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Extract a time series and plot graph
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Analysis of Precipitation Patterns

80
B Annuzl precipitation anomaly (%) The .p!Ot . below shows
Five-year running mean precipitation anomaly (%) the p(e0|p|tat|on anomaly fo_r each 7a
year in the 1979-2020 period, or
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precipitation fell each year as a
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Prempltatlon Extract a time series and plot graph

The highest monthly mean values of the filling volume of the Danube lakes due to N . .

- . . - - . - . == L .
atmospheric precipitation and runoff from the Danube occur in spring. During this 8 4 . . . .
period, desalination of the lakes takes place. In autumn, on the other hand, the filling of £ ‘ AN
the reservoirs with river water is practically not carried out. This leads to an increase in g 3 " ot g . L %

. . - ; . ) . :- %
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In dry years, the salinity of the water in the Danube lakes can increase
considerably. In such times the water of the lake. Yalpug-Kugurluy may not be
suitable for drinking and irrigation purposes. According to long-term observations,
1990-1995 were such dry years. Annual precipitation for 1994 was not more than
336 mm. In the future, you need to consider such scenarios.

Jan 1390 Apr 1990 Jul 1950 Ot 1950 Jan 1991
time
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Temperature

Near surface air temperature e T S5
Danube basin of Ukraine

Growing Degree Days 2017 (above 10°C)
Growing Degree Days 2008 (above 10°C)
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Temperature
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Analysis of temperature: monthly and for the year (for example, the city of Bolgrad).

Climatology mean and standard deviation Startin
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Temperature

Present values and forecast of maximum temperature of the warmest month on RCP4.5

Region: Odessa
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Soll moisture

Reserves of soil moisture during the growing
season (April-October) decrease from July
onwards

11 Calculate time meanand ... Console @ History  Yourqueus  Runtime profile < ° oldliddiu peviduorn - TEelE’, "Rei9’,
R . Sail maistura
Application main steps: -
" 85,
ear -l
- set application laycut 28
- retrieve a variable over a defined time range 28
- select a subset of the time range (year) and location, defined by longitude .
and latitude coordinates Longitude : “lede’ |
- compute monthly and daily averages and their respective standard deviations 26 e ELTOE.0.8°,
- compare the results as timeseries using the same interactive chart
Latitude
data = ct.eatalogue.retrieve(
'satellite-soil-moisture’, Monthly/Daily mean with standard deviation ticn = ot.ges.axtract_poiat{data, loa=28, lats=4%)
i . n = ct.climate. climatelogy_meanm{data_location, freguency=freg)
*wariable’: “volusetric_surface_soil_moisture’, = —e— Daily .
“type_of_senscr’: ‘combined_passive_ active®, T —— Mo
*time_aggregat ‘month_avarag m
. =
*a018°, '2019°, 5
1. = 0
f ¥ 0s
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13 014
d'r “lede', 3
- P ‘vl01706.8.0°, 2 0.13
1 3 on
) H
dats_location = ct,gec,extract_point{ct.cube.select(dats, timesyear), lon=lon,
lat=lat)

monthly_mean = ct.climate.monthly_mean(data_location)

B Layout -

APRLICATION MA1M STEPST

ratriove & variable ocver a de

- select a location

data = ct.catalesgu

" ‘sate

= {

lite-zoil-moistur

‘variable®: ‘volusstric_surface_soil mcisturs’
"type_o
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Calculate climatologies

Variakble
Sod moisture
Frequency
month
Start
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Results derived from climate projections (from 1950 to

2100 ) RCP 4.5

Annual mean of temperature

Near-Surface Alr Temperature (°C)
I§]
.
L]
.

1960 1980 2000 2020 2040

time

Precipitation of driest quarter

Total precipitation rate (mm / day)
1

1960 1980 2000 2020 2040

time

L] —_
. . o
E
- -
Sl o Moo o 0.45
.. LI o, - =
. .
et S T 04
- . 2
o
. . -
5 0.3
@
. =
o
% 0.3
@
]
E o5
[=]
a
=)
S 02
(1]
E
2060 2080 2100 El
g ois
-
wae
. goe®s o -
- - L o * . -
. - °,
. “eeseset  °
L™ .
2060 2080

@IimEd

s
. . L, . . . .
. . . .
.0 .° . ® . .
.
.
.. .
. . * . . - * .
e s . .. . . DI .
.
Che - . " ‘ . : . . o
. . LL T, . LI . .
. . . . - . , "aee tee e T .. -,
.. . . . o . . . *
o SseT e . R . e TR
.
1960 1980 2000 2020 2040 2060 2080 2100




@IimEd

Vulnerability to climate change and adaptation

possible impacts on centralized drinking water supply to « Integrated monitoring of water quality and quantity
settlements (using Bolgrad as an example)

= deterioration of water quality - Modernization of treatment systems and application
= increasing costs for water preparation and treatment of natural based technologies

Implementation of innovative water treatment

the prospects for water supply to industrial and municipal : :
technologies (natural based technologies)

enterprises (using Bolgrad as an example)
= increasing levels of water consumption and

simultaneous deterioration of water quality
»  reducing wastewater dilution

Finding sources of alternative water supply

Quality control and application of innovative
N _ _ technologies to improve irrigation water
conditions for agriculture (crop production);

= the need for irrigation increases « Implementation of modern resource, energy efficient
and environmentally friendly irrigation methods
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