OcobnueocTi hopMyBaHHS POCIIMHHOIO MOKPUBY Ha MICL|
KOnMWwHbLOro KaxoBCbKOro BOAOCXOBHLLA

MovicieHko 1562, Kysemko A."2, Mpunyubkuin O.3, Konomuues .42, dinyx A.", Bopcykesny 1.7,
Yycosa O."2, Ckobenb H.O.>°, Cnnogutens A.8, Xomocosues 0.5 61,2

'lHcTuTyT GoTaHikM iM.M.I". XonogHoro HAH YkpaiHu

2YKkpaiHcbKa NPUPOAOOXOPOHHA rpyna

SXapkiBCbKuUI HauioHanbHWiA yHiBepcuTeT iM. B.H. KapasiHa

“lHcTuTyT 300n0rii im. LI. WmanbrayzeHa HAH Ykpainu

>XepPCOHCLKUIN fepKaBHUN YHIBEPCUTET

SHauioHanbHui npupoaHui napk «Kam’siHcbka Ciu»

"NbBiBCbKMIA HaLiOHaNbHWIA YHiIBepcuTET iM. IBaHa PpaHka

8lHcTUTYT reoximii, MiHepanorii Ta pyaoyTBopeHHst im. M.IN. CemeHeHka HAH Ykpainu

‘BapluaBCbKWI YHiBEpCUTET
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Part 1: The impact
of the war on the
terrestrial natural
complexes near the
Kakhovka Reservoir




Kamianska Sich National Nature Park

Painting "Guardians of Zaporizhzhia
Liberties" (Serhii Vasylkivskyi, Kherson
Art Museum, stolen by Russia4ns in
2022).
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Numerous fires caused by military operations
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Pollution by garbage




Construction of fortifications

. ! :‘I' ‘,
g '

. L

- R,

-

AN B S B
ae h‘i‘ﬁ i
. 1,\"! " " ) g 3




Destruction by tracks and wheels
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Fuel pollution
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Fluctuations in
watering of coastal
ecosystems due to
changes in the level

of the Kakhovka
Reservoir




Destruction of the
park’s infrastructure
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Thus, we can see that the impact on the national park was very diverse and severe. \When
we arrived for the first time, we could see only 5% of the territory. The rest of the territory
was mined. And this 5% was extremely disturbed. And we thought that if the rest of the
territory had the same impact of the war, it would be a disaster. But fortunately, this was
not confirmed. We could only move along the roads, and it was along the roads, and
especially near the bridges, that the main fighting took place. So we visited the most
damaged areas. And further into the steppe, the impact is much less. Unfortunately, the
war will continue. And the violation of natural ecosystems continues. There is constant
shelling from the Left Bank. Some areas that had already been demined, and which we
were able to visit during our first visit in 2022, were not accessible in 2023 because these
areas were remotely mined again from the left bank. However, it is now clear that the
park's terrestrial natural ecosystems will require a long and costly recovery after the
victory.



Part 2: Impressions of
exploring the bottom of
the former Kakhovka

Reservoir



e L 3 Y The detonation of the Kakhovka
L@ Reservoir dam on 6 June 2023

o« Kpwawii Pic

e o nopiux triggered an ecological disaster,

* Nex o

e 0 alh - ’ directly or indirectly impacting the

Ancyecane

‘ o .. ecosystems of the Northern Black

Mo i

iy DUT s Sea countries.

JONsta Traki vk Jacerieny
S .
MMEOAA G TR M srany
YR braror e P " =< ] 2 = “ IR} A
sl <2 QANACTY : o A
& A E
]
W~
o
[
) & PRLT LU
B
%)
Carsnse T > o Sbartge
~ . Kb nnn Jabe
JMuranais o Topn
§ Meah
p - - T SN
O e Faccomca ‘
" Joretvae
2 KEPCOHCIKA
o Xopeon ® 0G/AC TR
S aftnavria Iy Mase
0'!1&;}10 ae JOTROR I . 1E*EC i}
ahissbrpnmimn -
Crmoprannis oSO MgmcTans

Sy’
A >y Kofe
Ay
RN
Jerrancnc
L MNeet
o« b ) Nepr Ludpaican ‘s o & o A Cwgmrnerd

L T B

18



o {1z " zswm
:7 oHobrrats - LInlhwin
W
carpeang d
Oyeres ' Kowavii Pic
APIMOax 4
JArens Praer: \ \
. RO | oo
\ Ancecans
ermaeTn'h JSHonars
JPebreea ¥ e
" teapropas®
1 2 T TR
JSebieake
MMEOAAIaCLMA spany
| . (=)
e N TS / JArtrarchra 2 . " MS 23
» C bl -
M @ '
o
%
: o | O e Ly
s v .
L Inturvhe

sbarsnie T
. (TSNS

oMunanaia

NAixgzan
(RS TE BT

Sk

T Y

Jerrancne

-
AD Facomcs y
o JSernivee
KEPCOHCIKA
06/ A0Te
|
e
PULTETNE SUT T
Sy’ m
Jiatrrena
O RIS
¢ 82
o« D aedd Mzpr Cilndites ‘= ~ X _ Ay Cwmmraerd

o
=

< 3anopimxe
* Nex o

S

Jaceriens

]

Ol

Flooded area

19



Flooded area

MAXIMUM WATER DEPTH

The only population of
Triturus dobrogicus
within Lower Dniper
(Kherson region) was
fully destroyed: 149
died and 55 alive
individuals were found
on Black Sea coast,
Odesa, 10-11 June 2023

Mps 40
“«+13%m
199-100m
130 -ASom
iN-AN=
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R Ld-1aww
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Figure 6. \Water depth in flocded ared (Soume LM 425 N022)

20



Flooded area

This is my house
before and during
the flooding and
after the bombing

(youtube.com)




Hlepsona KHIT ¥

Kpan © 0. Khodosovtsev

e

© Red Data BookiOit

© M. Ghazali - © 0. Khodosovtsev
Individuals of Sicista loriger from '”d""?"fa' of St/lod!p us telum Activ.i_ty of the Spalax arenari us,
falzfeini from Zburiivska arena, Zburiivska arena, Kherson Region,

Gola Pristan, Kherson region _
Kherson Region, 27 September 2019 17 October 2019
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Betula borysthenica Klokov

Bosnouwika KOpOTKOrosioea
Centaurea breviceps Iljin
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Terricolous lichen Circinaria ucrainica
Khodos. & Darmostuk ad int.
discovered in 2021 from Oleshki sand
dunes, Sagy protected area near
Oleshki town
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VYKPAIHA

Impact on the Black Sea  onnoss xeoxuseicers

JTUMQAH

Within a few days, millions of tons of dirty freshwater
entered the Black Sea. This led to a sharp desalination : s
. . LHIicmpoacbkuu
of the sea, which could have had a negative impact on NUMaH
the biodiversity of marine ecosystems. But because of
the war, it was not possible to study the extent of this
impact.This water was also very polluted. As 2 towns
(Oleshky and Hola Prystan), several villages,
thousands of summer houses, thousands of hectares
of farmland, etc. were completely flooded. There were
warehouses with chemicals and fertilizers, farms,
sewage treatment plants, cesspools, garbage dumps,
etc. Toxic substances and waste from the water got
into the sea.
Different colors show the spread of contaminated M 15.06.2023 (Bitep MH-3) W 08.06.2023 (Bitep Cx)
freshwater during the first 5 days after the Kakhovka M 10.06.2023 (Bitep Mu-Cx) M 07.06.2023 (Birep Ma-Cx)
hydroelectric power plant explosion. The impact was W 09.06.2023 (Bitep Cx)
international in nature. The seas within Romania and
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Hypotheses

= _desert?
= - dust storms from dried silt contaminated with chemicals?

" -jnvasion by alien species?
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© Anna Kuzemko
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© Anna Kuzemko
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30 June 2023 19 October 2023

© 0. Khodosovtsev

General view of the bottom of the former Kakhovka Reservoir in
the drained Respublikanets Bay in the Kamianka Gully
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Habitats of the bottom of the former Kakhovka
Reservoir, 19 October 2023

©+L. Borsukevych

36



© O. Khodosovtsev
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The proportion of traits of the vascular plant species
recorded at the exposed bottom of Kakhovka reservoir
during a field survey, October 2023.
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Water release
«Q_ i frOm the
Kakhovka

E’: ./\';.:Ff‘v\" .
o reservoir bed and

vegetation
grOWth on the

05 June 2023 20 June 2023 19 August 2023 07 November 2023
¢~ Ukraine.
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Habitat types

B Willow thickets
"] Marshy vegetation
| Shells & sands
B Takyr

B Water bodies

Willow thickets
0 10 20km

F——

Marsh vegetation
13%

Distribution of habitat types of the former Kakhovka reservoir, as of November 2023.
© O. Prylutskyi Spatial prediction based on Random Forest supervised classification of Sentinel-2
satellite imagery, trained by ground truth data collected in October 2023.
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= _desert
= - dust storms from dried silt contaminated with chemicals

" - jnvasion by alien species



A

ested hypotheses

= _desert X

= - dust storms from dried silt contaminated with chemicals

" - jnvasion by alien species



lested hypotheses

= - desert x

= - dust storms from dried silt contaminated with chemicals X

" -jnvasion by alien species
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= _desert X

= - dust storms from dried silt contaminated with chemicals X

" -invasion by alien species X
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Ecocide

KPHMIHANBHHH KOJEKC YKPAIHH

(Bl vl Bepumes Poss Yepoinn (REF, 081 N 528 40 151
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Article 441. Ecocide

Mass destruction of flora or fauna, poisoning of the atmosphere or water
resources, as well as other actions that may cause an ecological
catastrophe

shall be punishable by imprisonment for aterm of eight to fifteen years.
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To restore or not to restore?



To restore or not to restore?

How cost-effective are these options?



To restore or not to restore?

How cost-effective are these options?

= Fully restoring the reservoir to its original state.



To restore or not to restore?

How cost-effective are these options?

= Fully restoring the reservoir to its original state.
= Partially restoring the reservoir.
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To restore or not to restore?

How cost-effective are these options?

= Fully restoring the reservoir to its original state.
= Partially restoring the reservoir.

= Addressing water and energy supply issues using modern
technologies.
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To restore or not to restore?

How cost-effective are these options?

= Fully restoring the reservoir to its original state.

= Partially restoring the reservoir.

= Addressing water and energy supply issues using modern
technologies.

= Using ecosystem services from floodplain habitats
formed at the former reservoir bottom.
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