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Russian Invasion: Rapid Assessment of Impact on Ukraine’s Forests

L.C.Irland’, L. lavorivska? S. Zibtsev?, V. Myroniuk®, B. Roth’, A. Bilous®

The War has had serious effects on Ukraine's forests, in the form of direct damage and fires caused by various mu-
nitions. Important damage, though, includes extensive minefields, dud ordnance, and booby traps which are causing
forests to be closed to all activities. A study using remotely sensed data reveals that in 2022, more than 70,000 ha of the
forests suffered severe destruction and damage due to shelling, fires, and illegal logging by occupying forces.

Substantial efforts and innovative strategies are needed to address reforestation and restoration in the face of future
climate change. In much of the steppe region and adjacent areas, forests and shelterbelts have been under stress already.
The loss of shelterbelts in these regions can compromise future harvests due to rising droughts, sandstorms, soil erosion,
and other environmental challenges Important damage, though, is not visible in drone images. extensive minefields,
dud ordnance, and booby traps are causing forests to be closed to all activities. Simply completing damage assessments
and developing plans for addressing these issues will be an enormous task, involving all agencies, private groups, and
local governments concerned with forests, and with international support.

Difficult decisions on priorities will be required. Planning is underway on an international basis for programs of
demining, bolstering fire management systems, and initiating restoration programs. An overstressed forest fire control
system will need to be redesigned to handle future challenges. Shelterbelts will in many instances recover naturally on
their own as it will be too hazardous for active restoration measures until demining is done, a task that will take decades.
Full restoration of normal, safe activity in the rural areas and forests will only be achieved generations in the future.
This paper presents a rapid assessment of the immediate issues and important longterm concerns.
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Introduction. European history is pockmarked with
shell holes. On a church wall in Lviv, Ukraine, tourists
are shown a cannonball removed from the masonry af-
ter a 17™-century siege by the Turks. World War One
anniversaries in 2018 spawned assessments of the lin-
gering effects of major battles; farmers continued to
pull dud artillery rounds out of fields where they rose
to the surface with the frost (Hemmings, 2019; Tay-
lor, 2018). Even in 1944, 26 years later, US soldiers
moving through the killing fields at Verdun passed
shell holes that had not yet revegetated (Ataman, 2018;
Irland, 2004). Entrenchments from World War Two,
left as memorials, can be seen in Kyiv today.

War has returned to what historian Timothy Snyder
memorably termed The Bloodlands (Plokhy, 2023;
Kimmage, 2023). The unfolding tragedy of the Russian
invasion is creating impacts on forests, woodlands, and
rural landscapes of unprecedented geographic extent —
likely long into the future. Never the actual targets, the
forests have suffered massive collateral damage. When
the guns fall silent, those responsible for the forests,
and those who live near them and depend on them,
will face immense losses, long-term costs, and risks.
Ukrainian Prosecutor General, Andriy Kostin, estimates
that “approximately 30% of Ukraine’s territory —
174,000 sq. km — is contaminated with explosive
objects, and over 2.4 million ha of forests are damaged”.
Press attention to the issue has been extensive (e.g.,
RFE/RL, 2022, 2023; Economist, 2023; Reese, 2023;
Giles, 2023; WWF-Ukraine, 2022) and refereed studies
in English-language publications are appearing (Prins,
2022; Myroniuk, et al., 2023; Shumilo, 2023). The
reactions of the international community have led to
boycotts on Russian lumber exports, with significant
effects (Irland, 2023).

Methods and Materials. This article reports a brief
Rapid Assessment. This methodology is based on op-
portunistic means of gaining a good sense of situations
and issues by a combination of methods (see, e.g.,
Beebe, 2014). Assessment of press reports, review of
existing scientific and grey literature, and analysis of
existing data are common methods. These are sup-
plemented by interviews with individuals with close
acquaintance with the subject. Interviewees for this
Assessment included Ukrainian soldiers serving at the
front, US experts on munitions effects, an American
soldier with demining and unexploded ordinance expe-
rience, and a retired American NCO with experience in
armored warfare. In addition, the principal author has
experience in combat in the field artillery.

Areas Affected by Military Operations. It is easily
forgotten that the war actually began in 2014. While
most of the visible damage is from present-day combat,
many areas have been vulnerable to sporadic rocket and
other attacks for many years. The incursions of Winter
2022 were quickly repulsed, leaving damage at lower
levels than the intense combat in the eastern counterof-
fensive of Summer 2023. Areas directly within range
of artillery range up to 40 km or more on either side of
the margins of occupied areas.

A depopulated zone, spanning 10 kilometers in
width (about 10,000 km? area) and situated within range

of Russian artillery, exists along Ukraine’s northern
border with Belarus and Russia. Relentless shelling
persists from across the border, resulting in forest fires
(the region primarily consists of highly flammable pine
forests), the destruction of homes, and pollution due
to ammunition, including unexploded ordnance. Con-
sequently, residents are fleeing the northern Ukrainian
territories in the Chernihiv and Sumy regions and seek-
ing refuge elsewhere. In the future, the frequency and
intensity of forest fires in this zone may rise since fo-
resters are unable to safely gain access to these wooded
areas. Similar conditions exist at present in the East.
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Fig. 1. Ukraine fires Jan 2023 to Oct 31, 2023.
Source: Myroniuk, pers. Comm.

Chornobyl Exclusion Zone. The Chornobyl Ex-
clusion Zone (CEZ) stretches more than 100 km near
the state border of Belarus and Ukraine. It was oc-
cupied by invading Russian troops within one to two
days, who established control of the decommissioned
Chornobyl Nuclear Power Plant. Occupying troops
were not informed about personal protective measures
against radiation exposure, and many cases of radia-
tion impact were reported (Radynski, 2023). Before
February 2022, a major forest fire had occurred: in
April 2020 of more than 70,000 ha. In March 2022
another fire of 25,000 ha damaged Scotch pine forests’
health, productivity, and biodiversity. Measurements
show that these fires release radiation hazards. Mas-
sive contamination by unexploded ordnance (UXO),
booby traps, and land mines were left behind by the
retreating invaders near roads, along fighting positions,
and other strategic points.

For the moment, UXO and landmines are major
obstacles to managing forest health and forest fires.
The Global Fire Monitoring Center in Freiburg, Ger-
many, under the leadership of Professor Johann Georg
Goldammer, developed a system of safe prescribed
burning of contaminated terrains that soon may be
tested in Ukraine in CEZ (Goldammer, et al., 2016).
If successful, the government of Ukraine will seek
opportunities to more widely apply it. Elsewhere, the
forests suffer serious effects, some easily visible and
others not obvious to the naked eye but far more wide-
spread and long-lasting.
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Visible Effects. Increases in Fires. During the
warmer seasons, large areas of eastern and southern
Ukraine are prone to fire. In the immediate area of
infantry contact, tracer ammunition and short-range
infantry-carried missiles will start fires. Ignitions can
be caused by artillery fire, rockets, tank rounds, phos-
phorus shells, flares, burning vehicles, and other mu-
nitions (Zibtsev, et al., 2023). At training bases in the
US, live-fire exercises with infantry weapons and tank
weapons are halted during high-fire danger periods.

Ukraine has an extensive system that detects fire oc-
currences by satellite. In January 2022, only 1,900 ha

burned nationwide; in March, the area burned reached
307,000 ha during a time when fire activity is usual-
ly nominal. Using remotely sensed data, intensity of
combat was compared with fire incidence in a series of
“buffer” areas at greater distances from the front lines.
Total areas burned reached more than 1.1 million ha
by end October 2023, a land area roughly half that of
Kyiv Oblast (Tab.). While a great deal of this was ag-
ricultural and other natural land, the impact on forests
has been large. The warfare has led to fire numbers and
area burned far beyond the capacity of fire services to
manage (Fig. 2A, 2B).

Table. Landscape areas burned, 2022 to October 31, 2023. Hectares

Forest Other
Year Unknown Natural Agricultural  Settlement Total
Coniferous  Broadleaved atura
2022 1,620 31,479 26,924 272,424 419,980 6,191 758,618
2023 1,025 14,895 11,720 128,373 236,448 1,919 394,380
Total 2,645 46,374 38,644 400,797 656,428 8,110 1,152,998

Source: V. Myroniuk, pers. comm. December 2023.
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Fig. 2A. Daily area burned, January 1, 2022 to October 31, 2023
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Fig. 2B. Number of fires, January 1, 2022 to October 31, 2023
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More than 45% of fires by the number and 42.9%
by burnt area occurred in the 5 km buffer, where the
combat was most intense. In the buffer of 25 km,
62.1% of all fires by number and 66% by area were
recorded (Fig. 3).

To compare combustibility and fire density during
the fire season 2022 with the fire norm before the war,
an analysis was also conducted for 2013, which is the
best corresponding year with similar Fire Weather In-
dex values and the absence of shelling. Combustibility
in the same buffers was greater by 2.65 to 3.85 times
compared with the 2013 fire season (F.= 7.9 p=0.01);
fire density was higher by 1.77 to 2.44 times in
2022. This difference was also statistically significant
(F;=4.31 p= 0.05) (unpublished research by S. Zibtsev
and co-workers). Many of the fires are surface fires in
the litter and ground cover; Numerous photos show
scorching that in some stands will cause growth loss
and insect infestations in the future (Fig. 4). Insects are
already an emerging issue in some areas (e.g. Zhezh-
kun and Parohnyach, 2020; Goldammer, 1979, 2013).
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Fig. 3. Area burned per 1,000 ha, by zone from front lines
or rest of landscape (Zibtsev, unpublished)

In territory that was liberated in the spring of 2022
(Sumy and Chernihiv regions), the duration and in-
tensity were lower with significantly fewer fires. At
the time of this writing in December 2023, prolonged
action in the counteroffensive is producing locally
extreme, high levels of artillery combat and resulting
damage. Forest district offices on the eastern fronts
of the Kharkiv Region were looted during occupa-
tion from February 2021 to October 2022. In addition
to firefighting equipment, forest inventory equipment
was also stolen. There is a need for metric GPS and
inventory (calipers, clinometers, tape measures, etc.)
and also, AT Vs for mobile firefighting equipment.

A study using remotely sensed data reveals that
in 2022, more than 70,000 ha of the forests suffered
severe destruction and damage due to shelling, fires,
and illegal logging by occupying forces (Dr. Andrii Bi-
lous, personal communication). Of particular concern
is the extensive harm inflicted on plantations that play
a crucial role in soil erosion prevention, as well as the

substantial loss of shelterbelts. Urban trees also fell
victim to the ravages of battle.

Also visible in the abundant drone imagery is the
routine disruption and rutting of muddy rural and forest
roads, minor bridges, and ditches by repeated passage
of heavy armored vehicles, self-propelled guns, and
massive demining machinery. This widespread damage
will be costly to repair to restore their use to ordinary
civilian vehicles and mitigate ongoing erosion and
sedimentation into waterways (Popkin, 2023).

il
Fig. 4. Ground fire with scorching on bole. In one or more

years, this may not be visible from aerial imagery or drone
surveys. Photo Andriy Bilous

Entrenchments — Positional Warfare. By midsum-
mer 2023, hundreds of miles of territory had been
bisected by trench lines. There are as many as three
of them on the invader’s side and at least one on the
Ukrainian side (Fig. 5). Where offensive operations
attempt to penetrate the lines, artillery fire is concen-
trated in massive amounts, further churning up the
landscape and leaving behind dud projectiles. The for-
tifications themselves cause damage; repairing such
areas will be costly.

Invisible Threats. In contrast to the visible effects
detectable from above or by roadside “windshield
cruises”, far wider areas are damaged by invisible ef-
fects. These are mines, shrapnel, duds, and booby traps.

Minefields. In front of the trenches are wide bands
of minefields, totaling millions (HRW, 2023; Samp-
son and Granados, 2023). Modern engineering has
provided fiendish devices for placing them: there are
tracked vehicles that lay mines as if they were simply
drainage pipes. Artillery shells exist that will lay an-
tipersonnel mines, bury them for concealment, never
touched by human hands. A mobile rocket launcher is
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capable of firing 50 mines in one volley with a range
of up to 12 km (Fig. 6). During offensives, demining
is conducted only on lanes needed to move troops and
vehicles to the points of contact. Thus, a defense line
that has been breached has not been cleared of hazards
over its entire length.

- Front line
5

Liberated 2022 ___,

Dam Collapse ..

[ Abandoned land 2023
I Russian Fortifications

Fig. 5. Eastern Ukraine, entrenchment systems along
hundreds of km of front. Source: NASA

o

Fig. 6. Expended projectile from rocket mine launcher

Antipersonnel mines pose a significant threat to
both humans and wildlife. For instance, foxes, known
for their curiosity and habit of digging the ground when
intrigued by unusual scents, frequently fall victim. The
invisible effect of mining activity can cause vast ar-
eas of forests to be declared off-limits to any activity
until safe. The search and certification process will
take many years, as accurate maps of minefields often
do not exist.

Shrapnel. Shrapnel remains in trees from small-
arms bullets, artillery bombardment, and tank clashes
(Fig. 7). This is invisible to aerial imagery, though
often locatable on the ground by damage to foliage and
branches. In areas of heavy artillery usage, trees pep-
pered with shrapnel are likely in most of a stand. Most
fuses will detonate on contact with branches. This is
even more so in the case of deliberate airbursts above
the canopy.

Fig. 7. Shrapnel collected from battlefield

Unexploded Ordnance. Amidst the military jargon
in the press, a new and ominous term enters our lexi-
con: UXO or unexploded ordnance. This is military
speak for duds (Fig. 8). The dud rate of fuses on Soviet-
era ammunition is said to be high. While most of that
has been expended by this writing, the UXO problem is
daily becoming more severe. The duds are unintended
mines. In some areas, retreating invaders have left
behind booby traps.

Fig. 8. UXO: mortar round half buried in forest floor.
Photo Andriy Bilous
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Artillery: “The Final Argument of Kings”. The
muzzle of a 19"-century Prussian field gun at the US
Army Artillery Museum at Fort Sill, Oklahoma bears
this motto in Latin. Experts describe this as an artillery
war. Ammunition expenditures have been immense —
surely millions of rounds, most of explosive-power
higher than seen in past wars. Drone and satellite
images (Fig. 9) illustrate vast fields of shell craters
attesting to this.

Fig. 9. Shell craters detected by satellite. NASA

The principal artillery of most modern armies is
now the 155 mm howitzer. Howitzers are no longer
basically “area fire” weapons. Improved metallurgy,
highly accurate and prompt location data for both guns
and targets and electronic fire direction have improved
accuracy and responsiveness. Guided shells exist but
are costly. They are used against point targets such as
tanks, missile launchers, and supply dumps. Projectiles
weigh 90 to 100 pounds and have a casualty radius
of up to 100 meters (Catovic and Kljuno, 2021; UN,
2014). The standard high-explosive shell splits into
many fragments on detonation, injuring personnel, and
damaging vehicles and any nearby trees. Fuzes may be
detonated by branches of the trees. Size and depth of
shell craters vary by soil type, moisture content, and
many other factors (Fig. 10). Research indicates that
155 mm rounds produce craters about 1.7 meters in
diameter (Kennedy, 1982). This is very similar to re-
sults reported for early 1940’s Soviet 152mm rounds
(Korhonen, 1999-2006) who suggests a typical radius
of 3 meters and depth of half that. These old estimates
do not account for differences in spoils or modern
propellants and casing designs.

Both sides now use cluster bombs, formally known
in the US as innovative conventional munitions, or
ICM (a euphemism if there ever was one). Even small-
caliber artillery can deliver these, as can rockets. These
are shells that open up above the ground and shower it
with numerous small bomblets. Some of these fail to
detonate and remain as hazards for some time.

Experienced, well dug-in and well-led troops can
withstand severe bombardment. This means that posi-

tional warfare leads to high ammunition expenditures
in concentrated areas. Long ranges of current artillery
mean that a swath up to 40 km on each side of the line
of contact can be affected.

Fig. 10. Closeup of shell crater

Shelterbelts and windbreaks are used as cover. At-
tacks on vehicles and entrenched positions in and near
forests fill the trees with shrapnel, endanger them with
fires, and leave behind numerous craters. Artillery posi-
tions are now readily detected. In maneuver operations,
a unit must “shoot and scoot” to avoid counterbattery
fires. Typically, in positional warfare, artillery opera-
tes from a safe distance to minimize risks, often at its
maximum effective range. It relies on semi-permanent
or permanent enclosed positions known as a “firebase”
because finding a new suitable position is challenging.
Frequent, long-distance movements of artillery can
make it more vulnerable to detection by enemy drones.

Ironically, extraordinary improvements in accuracy,
especially with revolutionary guided 155 mm guided
projectiles, rockets, and infantry portable antitank
rockets, have not led to lower ammunition expendi-
tures. Automatic, speedy reloading systems encourage
high rates of fire, to the point of accelerating tube wear
and loss of accuracy. The intensity and desperation
of combat have led to lavish ammunition usage and
unprecedented collateral damage for every unit of ac-
tual military effect.

Discussion: Needs and Responses. A major need
is to strengthen measures for organizing incident com-
mands for individual fires (Zibtsev, et al., 2023). While
the Ukrainian State Emergency Services has an inci-
dent command system, the state enterprise, Forests of
Ukraine, charged with fire protection on over 7.2 mil-
lion ha, does not. The existing fire protection system
is designed for early detection and rapid response; it
is not designed for the challenges now being faced
with large campaign fires. The Ukrainian Fire Service
is working to arrange for training in the US and Canada
on management systems used for this purpose. Huge
amounts of specialized safety gear are needed for forest
managers, loggers, and demining personnel.
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Modern armies have developed impressive, massive
mine-clearing vehicles, but these are designed for
clearing narrow lanes in open areas. They are useless
in woods and windbreaks, where detecting and clearing
mines and UXO must be conducted by World War 1
methods that are labor intensive, exacting, exhausting,
and dangerous. Recruiting, training, equipping, and
managing demining workers will be a huge admi-
nistrative task.

A group of North American forest professionals
concerned with developments in Ukraine has formed a
non-profit, non-governmental organization called Forest
Release (forestrelease.org) to assist with efforts to make
Ukraine’s forests safe, productive, and sustainable. The
term “forest release” refers to terminology from the
International Mine Action Standards defining when
an area is declared clear of landmines and UXO so
that forests can be safely entered for management,
operations, and recreation.

Forest Release is based in Maine and is led by Brian
Milakovsky and Dr. Brian Roth. Its mission is to im-
prove the livelihoods and well-being of forest users and
managers in former conflict zones. The group provides
humanitarian support for the donation and distribution
of forest firefighter safety gear, funding for Ukrainian
UXO education, and non-technical survey teams. Ulti-
mately, the group aims to support local landmine and
UXO disposal teams. Furthermore, it is crucial to adapt
the timber processing industry in Ukraine to include
the detection of metal fragments within the wood.

To increase effectiveness of donation use an Ukrai-
nian counterpart of Forest Release is being established.
It will be called “Ukrainian Forest Safety Center”
(UFSC) and has status of public non profit organisa-
tion. Its main efforts will be concentrated on training
of forestry personnel of different agencies (military
forestry, communal forestry, state forestry) to use the
National Intergrated Landscape Fire Strategy approach
(https://nubip.edu.ua/en/node/9087/11), prevention, pre-
paredness, use of special equipment (military helmets,
military life vests and standard fire management gear
like protective uniforms for firefighters, radio stations,
water pumps, hoses, drip torches and hand tools) during
fire suppression in forests contaminated by unexploded
ordnance and mines. UFSC will be closely cooperat-
ing with the Regional Eastern Europe Fire Monitoing
Center (REEFMC) and US counteparts in donation
collection and transfer, training, and developing a na-
tional system of incident management based on the US
Incident Command System. (UFSC can be reached
through Volodimyr Braiko at vbb0703@ukr.net).

Substantial efforts and innovative strategies are
needed to address reforestation in southern and eastern
Ukraine in the aftermath of the war and in the face of
climate change. The loss of shelterbelts in these re-
gions can result in future harvest failures due to rising
droughts, sandstorms, soil erosion, and other environ-
mental challenges (Listopadsky, 2015) (Fig. 11).

Issues for these belts have long been discussed
as well (Kovalenko, et al., 2021). The challenges are
several: the extensive mining and UXO hazards will
have to be cleared in the shelterbelts themselves before

work can begin. Badly cratered fields will have to be
regraded and smoothed over after demining. To enable
all this, rural roads and farm lanes will first have to be
demined and certified safe. Finally, these shelterbelts
in many instances date back to the 1930s, when climate
and farming methods were different. New varieties of
plant material and cultural methods for restoration will
be needed to ensure future climate resilience (e.g. Mize,
et al., 2008; Rempel, et al., 2017; Schoeneberger, et al.,
2017). Needs of modern agricultural methods may call
for rearrangement of their layouts on the land. Setting
priorities will be challenging. Already programs are in
development to mobilize support for these and other
restoration and mitigation issues (e.g., Forest Europe,
2023).

Fig. 11. Farm landscape with shelterbelts and wetlands.
Google Earth

We expect that future assessments and research
will likely lead to revisions in some of our present
judgments — possibly most of them — and surely will
elaborate needed local details and operational practices.

Honoring the Fallen. A sensitive issue arises after
fierce battles, as numerous soldiers from both sides
perished and were either buried in shelterbelts or left
above ground. Moving forward, there is a need to locate
and commemorate all of these fallen soldiers, and many
forests will serve as memorials in their honor.

Peace Will Bring a New and Different War. One
day the tanks will be back in their vehicle parks,
weapons locked in the armories, and the reservists “back
on the block”, as soldiers say. Thereafter, generations
will inherit an ongoing war against the dangers and
costs of clearing mines and UXO, smoothing over
shell holes and filling in abandoned trench lines, and
restoring farms, fields, and forests (Fig. 12) to safe
and normal uses. Care for the forests and shelterbelts
will necessarily take a lower priority after meeting
basic human needs, restoring active agriculture, and
rebuilding housing, cities, and infrastructure. Combat
will be followed by a prolonged, costly, and dangerous
cold war against the long-term invisible threats
described here, as well as restoration actions. Young
soldiers now serving will be old men before these tasks
are completed.
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Fig. 12. Fires in Rubizhne area, June 2022.
Planet.com by permission
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PociicbKe BTOprHeHHsA: WIBMAKA OLliHKa
BNNIMBY Ha nicn YKpaiHn

J1.C. lpnang’, J1. A. iBopiscbka?, C.B. 3ibues?,
B.B. MupoHtok?, b. Pot®, A.M. binoyc®

Hagano mBHIKY OIHKY BaKJIUBUX HArajbHUX 1
JTOBTOCTPOKOBUX MpoOnem. BiitHa 3ymoBuia cepiios-
Hi HACHIAKH JUIs JTiciB YKpaiHH y BUIVISAII IPSAMO] IIKO-
I Ta MOXEX, CIPUYMHEHUX PI3HUMH OO€IpUIIacamu.
OpHak 3HA4YHA IIKOJAA BKJIFOYAE TAKOXK BEJIMKI MIHHI
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TIOJIs, HETIPUIATHI OO€pHITacy Ta MiHU-TIACTKH, Yepe3
AKi JTicK 3aKkpuTi ams Oymb-skoi misibHOCTI. B Yipai-
Hi QyHIIOHY€E CUCTEeMa CYITyTHUKOBOTO BHSIBJICHHS T10-
K€K, OJHAK BOHA HE rOTOBA JO HUHIIIHIX BUKJIHUKIB. Y
ciyni 2022 p. mo Bci#t kpaini ropino mume 1900 ra; y
OepesHi xk momna ropinas pocsria 307 tuc. ra. [HTeH-
CUBHICTh OOMOBUX il MOpIBHIOBANACS HAMU 3 1HTEH-
CUBHICTIO BOTHIO y HH3IIl 30H Ha OUIBIIIH BifcTaHi Bif
niHii Gponty. lle MOpiBHAHHS MOKa3a10 BUCOKY Kijlb-
KICTh TIOXKEX 1OOIHM3Y PPOHTY MOPIBHAHO 3 paliOHAMH,
posramoBannMu nami. [loHan 45% moxkex 3a KiIbKic-
TI0 Ta 42,9% 3a TUIOLIEeI0 BUTOPSIHHS BUHUKIIO B Pafiy-
ci 5 kM, ne 00¥oBi il OyiH HAWOIIBIT IHTCHCUBHUMU.
VY pagiyci 25 kM 3adikcoBaHo 62,1% ycix moxex 3a
KIJIBKICTIO Ta 66% 3a miorieto. 3aranbHa IUIola cra-
JICHUX TepUTOpii Ha KiHeupb xoBTHS 2023 p. CATHyIa
noHax 1,1 MiH ra, o npuOIM3HO BABIYI MEHIIIE TUTOIII
KI/IIBCLKOI obnacti. Xo4a BeJlMKa yacTUHA L€l TEpUTO-
pii Oyrna 3aifHsATa ClIbCHKOTOCIIONAPCHKUMHU Ta BKPUTH-
MU TPUPOITHOIO POCIMHHICTIO 3€MIISIMHU, BILTUB TIOXKEK
Ha Jiick OyB 3HauHuUM. Haj3BHWYaiiHO BENUKI TOXKEKI
BUHHKJIM BHACIIIOK KOPOTKOYACHUX CIaJIaxiB IHTEH-
cuBHUX 001B; y 0ararbox BHITagKax BOpomoBk 2022-
2023 pp. mI0IEHHA IJIOIA BUTOPAHHS MEPEBUIILYBala
10 000 ra mo Bciif kpaiHi.

JocmimpkeHHsT 3 BHKOPUCTAaHHIM JaHWX JUCTaH-
iHHOTO 30H/YBAHHS MOKA3YE, IO Y 2022 p. moHag
70000 ra miciB 3a3HAIM CEPHO3HMX PYHHYBaHb i I10-
IIKOJKEHDb 4epe3 OOCTPiiIH, MOKEXKi Ta HE3aKOHHY BH-
pyOky okynantamu. [1oTpiOHI 3Ha4HI 3ycHIUISA Ta iH-
HOBAITIHI CTparerii A1 JTICOBITHOBICHHS Ta BiIHOB-
JIeHHs TaHAmapTy nepen 3arpo30io MaI/I6yTH1X 3MiH
KimMaty. Y OUTbIIIH YacTWHI CTEMOBOTrO pPErioHy Ta
NPWICTIIHX TEPUTOPIN JIiCH 1 3aXMCHI CMyTd BXKe 3a-
3HaIM cTpecy. BTpara 3aXucHUX CMyT y IIUX perioHax
MOKE MMOCTAaBUTH IiJi 3arpo3y MailOyTHi Bpoxkai ye-
pe3 3pocTarodi Mmocyxu, mimiadi 0ypi, epo3ito IPYHTY Ta
iHII exoJorivyHi mpobnemu. 3Ha4dHi HeOe3MeKn 3aMiHy-
BaHHsI 1 HE3/ICTOHOBAHUX OOENMPUITACIB HEOOXITHO OyIie
YCYHYTH Tiepen modaTkoM poOiT. Ilicias po3miHyBaH-
HSI TIOJIS, BKPUTI KpaTrepaMu, JOBEAEThCS BiHOBIIOBA-
TH Ta 3a4uiary. /s boro HeoOXiHO p03MiHYBaTI/I Ta
HepeBlpI/ITI/I OC3IMEeYHICTh CUTBCHKUX NOpir i cmyT. Cy-
YacHi apMii BUKOPUCTOBYIOTh MaCOBi MAaIlIMHU JIJIsl PO3-
MiHYBaHHS, aJ¢ BOHU npmHaqul JUISL OYHIICHHS BY3b-
KHX CMYT Ha BIIIKDHTHX TepHUTOPisix. BoHu HanpuarHi
JUTSL JTICIB 1 3axXapallleHuX MOBIIKOKCHUMH JIepeBaMHU
JUISHOK, 1e poOOTH TOBUHHI POBOIUTHCS METOAAMH
Ilepmroi cBiTOBOI BiliHU, AKi € TPYAOMICTKUMH, BUMO-
TTMBUMHY, BUCHKIIMBUMHY Ta HeOearmeuHnmu. Hatiman-
Hsl, HABYaHHS, OCHAIICHHS Ta YIPaBIiHHA MPal[iBHAKA-
MU 3 pO3MiHyBaHHS OyJe BEMWYe3HUM aJMiHICTPaTHB-
HUM 3aBJIaHHSM, sIKE TPUBaTHMeE 0arato pokiB.

HaranpHoto motpeboro € opranizanis aBapiiiHuX KO-
MaHJ 11 OKpeMuX Toxex. Jlep:kaBHa ciayxba Ykpa-
iHM 3 HaJ3BHYAHUX CHUTYyalliii Ma€ TaKy CHUCTEMY, a
nepxkoianpueMctso «Jlicu Ykpainuy, sike 3aliMaeTbCs
MOYKEKHOIO OXOPOHOIO TIOHA 7,2 MIJIH Ta TEPUTOPIH, ii

He Mae. IcHyroua cucTeMa Tpu3Ha4YeHa JIIsl PAaHHBOTO
BHSIBJICHHS Ta MIBUJIKOTO pearyBaHHs; BOHA HE MpHUar-
HAa JIJISl BUKITUKIB BEJIMKUX MOXKEK, 3 IKUMH 3apa3 CTH-
KaIOThCS JIICOBI rOCHOAApCTBa. 3 Li€I0 METOIO yKpaiH-
ChKa TIOKeXHa cry0a opranizoBye HaBuaHHS B CLLIA
ta Kanani. KpiM Toro, Benmmue3Ha KUTbKICTh CIIEIliai-
30BaHOTO 3aXHUCHOTO CIOPSKEHHS OTPiOHA (PiXiBIIsIM
JIICOBOTO TOCIIOJAPCTRA, JTicopydaM i mepcoHaty 3 po3-
MiHyBaHHA. 3BUYaliHe 3aBEPILEHHS OLIIHIOBAHHS 30UT-
KiB 1 po3po0Ka TUIaHIB BUPIMIEHHS WX TpoOiieM Oyie
BEJIMYE3HUM 3aBIAHHSM 13 3aIy4YCHHIM YCiX YCTaHOB,
MIPUBATHUX TPYIH 1 OpraHiB MiCIIEBOTO CaMOBPSTyBaH-
Hsl, SKi 3aiiMalOThCS JlicaMH, a TaKOXK MIKHapOIHOT
miarpuMka. [ToTpiGHI OyayTh CKIIAIHI PillleHHS IIOA0
npioputeTiB. Ha Mi>kHaponHiii OCHOBI IIAaHY€ETBCS PO3-
MiHyBaHHﬂ TTOCHJICHHS CHCTEM TIOKE)KOTaCiHHS Ta 1Hi-
LIIOBAHH TPOrpaM BiXHOBICHHs. Y 0araTbox BHITaj-
KaX 3aXMCHi CMyIH BiJHOBIIOBATHMYThCS IIPHPOIHAM
IUIAXOM CcaMi Mo ¢o01, OCKUIBKY Iie Oy/ie HaATO HeOe3-
MIEYHO JIJIsl AKTUBHUX 3aXOJIiB 3 BIJJHOBIICHHS, ITOKH HE
Oy/Je BUKOHAHO PO3MIHYBaHHS, K€ 3aiiMe JIECATUIIIT-
Ts1. [loBHE BiTHOBNIEHHSI HOPMAIILHOT, O€3MIEYHOT TisTh-
HOCTI B CUTBCBKi MICIIEBOCTI Ta Jlicax Oyme JOCITHYTE
auie MaifOyTHIMU TIOKOTiHHSIMH.

KoiouoBi ciioBa: o1iHIOBaHHS 30MTKIB; JIICOBI MO-
JKEXKi; pO3MiHYBaHHS JIiCiB; BIIIHOBJICHHS JaHILAQTY;
JCOCMYTH.
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