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The goal is to analyze of
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Kakhovk dam i  Within this study ERA5-Land 11 km 1 hour s
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Methods

Soil moisture and meteorological products

The study of spatial and temporal changes in soil moisture supply in

* SMAP  ERA5-Land . . .
. MAP NASA 10km  + GLDAS the study area was carried out on the basis of calculated soil
ey et moisture deficit (d) and statistical and correlation analysis of
+ SSM (CLMS) moisture deficit maps with various satellite products

Cropland mask (WorldCover 2021)

B . _ d = 10hp, (Or — SSM - n)

X’}r°”*a"38=E;Xf’”’°’"adaS | | where h (m) — depth of the soil layer, p,, (1 t/m3) - water density,
| Orc (%) - volumetric field capacity, SSM - Surface Soil Moisture
product of CLMS based on Sentinel-1 radar data, n (in unit

Data processing fractions) — porosity.

From 2019 to 2024

Results

Assessment of the destruction of the Kakhovka HPP

, , Correlation analysis of moisture deficit with various satellite products
on the hydrothermal regime of agricultural lands

CFSR_Pressure_surface -

CFSR_Volumetric_Soil_Moisture_Content_depth_below_surface _layer 70 _cm -

Moisture deficit Temperature Precipitation

ERAS_evaporation_from_the top_of canopy

ERA5_evaporation_from_the_top_of_canopy_hourly - 0.07 0.17

ERAS_lake mix_layer_depth - 0.24

SPL4ASMGP.007 SMAP L4 SMAP/Sentinel-1 L2 Radiometer

ERAS_surface_pressure

FLDAS Psurf f tavg - -0.05

FLDAS_SoilMoil0_40cm_tavg - 021

FLDAS_SoilMoid0_100cm_tavi

' FLDAS Wind f tavg-  -0.16
NOAA NCEP CFSR NOAA NCEP CFSV2 NASA FLDAS | NASA GLDAS-2.1 GLDAS_RD;WN;;M_ "
. . . . . . . . GLDAS_SoilMoi40_100cm_inst -
The average soil moisture for May 2023, Ukraine (%).
CFS | CFS | ER SMAP | SMAP/S1 | SMAP/S1 | SMAP L
o R | v2 | as |FLPAS| GLDAS | = 4 1 km 3 km L3 . . . .
4 crsr 1000098 Tosol o077 o v 018 1o P Correlation heatmap between moisture deficit and satellite
o ’ ’ ’ ’ : : ’ ’ ’ products with a positive relationship for the period 2019-2024
CFSV2 |0,99| 1,00 |0,79| 0,74 0,79 0,84 0,15 0,16 0,26
ERA5 (0,80 0,79 |1,00| 0,83 0,83 0,81 0,43 0,45 0,56
NASA CFSR_Maximum_specific_humidity_at 2m_height_above_ground_6_Hour Interval -
2024 FLDAS 0’77 0,74 0,83 1 ,OO 0,84 0,78 0,35 0’36 0,47 CFSR_Minimum_specific_ humidity at 2m_height above ground 6 Hour Interval -
NASA
GLDAS 0,81 0,79 [ 0,83 | 0,84 1,00 0,72 0,32 0,33 0,46 CFSR_Specific_humidity_height above ground -
' J q SMAP L4 (0,84 | 0,84 [0,81| 0,78 0,72 1,00 0,30 0,31 0,39 T
I ’ I | oo | SMAPS 08| 0,15 [043| 035 | 032 | 030 [ 1,00 1,00 | 087 . |
- SMAPST1o.19| 016 [045( 036 | 033 | 031 1,00 1,00 | 088
Spatial distribution of indicators during the period .of hy.drothermal regime transformation smaralo20 0z B G - - o 00 FLDAS SofTemy00_20cm tavg
for 2021, before the start of full-scale invasion; for 2023; for 2024 o2
Correlation of different datasets in monitoring soil moisture.
The results of the study demonstrate significant changes in the spatial and temporal distribution of soil
moisture after the destruction of the reservoir. Areas of critical moisture reduction have been identified,
which will require priority measures to adapt agricultural activities and restore the water balance. A
Satellite data show the formation of new moisture distribution patterns that differ from historical trends. Correlation heatmap between moisture deficit and satellite

products with negative correlation for the period 2019-2024
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