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Project overview

A The overall scientific goal of the project is to analyze and quantify
the impact of land cover and land use change in Ukraine targeting
agricultural, forestry, and urban sectors (Jan/2021-Dec/2023)

A Foci:
i Impact of war in Ukraine on %
agriculture & environment °

I Changes in elevation &
characterization in Ukraine

I Wheat expansion &
Intensification in Russia
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A Using the U-Net Segmentation model for crater detection Crater Density Reference =
A Created VHR imagery processing pipeline for multi-terabytes of data
A Detecting on a per-crater level

A Using crater locations, we can scale up into hazard maps

Heatmap

A Agricultural, de-mining, and environmental products can be : ;
developed from crater dispersal p* oo
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Artillery and Rocket Crater Detection
and Monitoring with VHR Satellite Imagery

- 2.5 Million artillery and rocket impacts mappe@
across the 2022 frodines

- 33,000 kMdmapped from Mikolaiv to Kharkiv

- Impact areas indicate presence of unexploded
bombs

- Very high resolution satellites allow us to recor
likely areas of unexploded bombs accurately an
quickly

- Locations key for clearing hazardous areas
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Sunflower mapping using Sentinel-1 data B8

A Heliotropic and directional behavior of sunflower observed
in Sentinel-1 : %%
, Sentinel-1 data | | W e S
A SAR based generalized model developed for automatic ﬁ \ / 3;%
sunflower mapping. ‘ ’
, . . L. 4:00 PM UTC 4:00 AM UTC
A The proposed generalized spatio-temporal classifier can 6:30 PM local time 6:30 AM local ime

map sunflower with high accuracy (>85%) early in season,
without any additional field labels.
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Sunflower hotspots disappeared from South, South-West
Ukraine.

Almost 5% decrease in overall sunflower are in comparison

to 2021.

Decrease in sunflower area in Temporary occupied
territories compensated by increase in sunflower area in
free Ukraine.
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Impact of war on sunflower crop

Changes in sunflower hotspots

Q
18

Z = Q
TRy LAS

2

56

[ Occupied territory _|
Sunflower hotspots

I Cold Spot - 99% Confidence
I Cold Spot - 95% Confidence
Cold Spot - 90% Confidence
Not Significant
Hot Spot - 90% Confidence
I Hot Spot - 95% Confidence
B Hot Spot - 99% Confidence

] Occupied territory |
Sunflower hotspots
I Cold Spot - 99% Confidence
I Cold Spot - 95% Confidence

Cold Spot - 90% Confidence

Not Significant

Hot Spot - 90% Confidence
I Hot Spot - 95% Confidence
I Hot Spot - 99% Confidence




ERSITp

mm Emerald Network occupation in Luhansk region @/%

d o
ATEmerald Network policies are effective for the on & B s

conservation of vulnerable and damaged in the % — i

warfare environmental protected areas. -
A Separation of ecosystems from the environmental

protection institution and policies through occupation

of territory is causing extreme degradation and

ecosvstem services losses.
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W27 Bare land gain due to subsidence & uplift at mining site in

2010 W 36 Shyrokivs'kyi district of Dnipropetrovsk.

Grassland to Bare land: 4180.5 km

Water to Bare land: 335.7 km : : : L
Forest to Bare land: 896.4 km Using elevation differences between SRTM (Shuttle Radar Topography Mission; Fel

Bare land to Grassland: 4572.0 km 22, 2000) CppAerniczus GLO (GJobaI; January 01;20y 01, 2015) DEM to ideljtil‘y land
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