UO*“T: 574.32:58.07

BIODIVERSITY CONSERVATION IN THE CONTEXT OF
CLIMATE CHANGE

Nazarov Ganisher Alisher ugli, PhD
Tashkent State Agrarian University
ORCID ID 0009-0003-8403-0097

Abstract. In this article describe of Biodiversity conservation amidst the uncertainty of climate change presents unique
challenges that necessitate precise management strategies. The study reported here was aimed at refining understanding of
these challenges and to propose specific, actionable management strategies.
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Annomayusa. B smoii cmamve onuceieaemcs coxpaneHie 6uopasHooopasus 8 YCioGusax HeonpeoeieHHOC U3MeHeHUs
KAUMAama npeocmagisem cobou yHUKAIbHble npodiembl, mpedyoujue moynslx cmpameeutl ynpasienus. Hccnedosanue,
npeocmagiieHHoe 30ech, Obl0 HANPAGILEHO HA YMOYHeHUe NOHUMAHUS SMUX NPodieM U NPedNodiceHUe KOHKPEMHbIX, OelCnBEeHHbIX

cmpamezuii ynpasnenusl.

Knrouesvie cnosa: ouopasnoobpasus, coxpanenue, usmenenue kaumama, siopocvr CO2 6 nousy.

Annotatsiya. Ushbu maqolada iqlim o ‘zgarishi sharoitida biologik xilma-xillikni saqlash aniq boshqaruv strategiyalarini
talab giladigan muammolarni keltirib chigarishi bayon qilingan. Mazkur tadgiqot ishi ushbu muammolarni bartaraf qilish
hamda aniq, samarali boshqaruv strategiyalarini taklif qilishga qaratilgan.

Kalit so‘zlar: biologik xilma-xillik, tabiatni muhofaza qilish, iqlim o ’zgarishi, tuproqda CO2 emissiyasi.

Introduction. Biodiversity conservation has emerged as one
of the most critical global challenges of the 215tcentury. The term
“biodiversity” refers to the variety and variability of life on Earth,
encompassing species diversity, genetic diversity, and ecosystem
diversity [8,14]. Biodiversity is fundamental to ecosystem services
such as food production, water purification, climate regulation,
and cultural value, all vital for human well-being [4,9]. However,
biodiversity is under unprecedented pressure from human
activity, with habitat destruction, climate change, overexploitation,
pollution, and invasive species driving rapid declines in species
and ecosystems worldwide [3,12].

As the urgency to protect biodiversity grows, international
frameworks such as the Convention on Biological Diversity (CBD)
and the United Nations Sustainable Development Goals (SDGs)
have established ambitious targets for biodiversity conservation
[5]. Despite these efforts, global biodiversity continues to decline,
prompting researchers, policymakers, and conservationists to
seek more effective strategies for halting biodiversity loss [7].
This has led to an explosion of scientific research aimed at
understanding the drivers of biodiversity loss and developing
innovative solutions to protect and restore ecosystems [6,11].

Given the vast and rapidly growing body of literature on
biodiversity conservation, it has become increasingly important
to systematically assess research trends and identify knowledge
gaps in this field. Bibliometric analysis, which uses quantitative
methods to evaluate patterns in scientific publications, offers
a powerful tool for understanding the evolution of research in
biodiversity conservation [2,10]. By analyzing large datasets of
academic publications, bibliometric studies can provide insights
into publication trends, influential authors and institutions, key
research areas, and collaboration networks [1,13].

Methodology. The study employs a range of analytical
techniques to interpret the collected data:

Statistical Modeling: Used to identify trends and patterns in
biodiversity changes and to predict future impacts of climate
change on ecosystem composition and function.
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Comparative Analysis: Enables the examination of similarities
and differences in climate change impacts and adaptive capacities
across the three ecosystems, facilitating the identification of
universal and ecosystem-specific conservation needs.

Scenario Analysis: Applied to evaluate the potential
effectiveness of various conservation strategies under different
climate change scenarios, guiding the development of adaptable
and resilient management approaches.

The research design is structured into several phases,
each tailored to investigate the unique aspects of the selected
ecosystems under study:

Phase 1: Baseline Data Collection involves mapping the
current biodiversity status, ecological characteristics, and
climatic conditions of each ecosystem. This phase establishes
the groundwork for comparative analysis and future impact
assessments.

Phase 2: Conservation Strategy Evaluation involves the
development and testing of various conservation interventions
aimed at mitigating the impacts of climate change. Scenario
analysis and modeling techniques are applied to evaluate the
effectiveness of these strategies under different climate change
projections.

Results and discussion. The extensive research conducted
on the impacts of climate change on biodiversity within tropical
rainforests, alpine regions, and wetlands yields critical insights
with profound implications for conservation strategies worldwide.
The findings underscore the urgency of adapting conservation
practices to the realities of a warming planet, highlighting the need
for innovative, flexible, and resilient approaches to safeguarding
biodiversity. This section delves into the conservation implications
derived from the study’s findings, proposing a pathway forward
for the preservation of unique ecosystems in the face of
unprecedented climatic challenges.

The research underscores the necessity of developing
conservation strategies that are tailored to the specific needs
and vulnerabilities of each ecosystem type. For tropical
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rainforests, strategies must address the dual challenges of
habitat fragmentation and reduced carbon sequestration capacity,
emphasizing reforestation, forest connectivity, and the protection
of remaining forest tracts. In alpine regions, conservation efforts
should focus on protecting critical habitats from encroachment
and managing water resources to support both biodiversity and
human communities downstream. For wetlands, strategies need
to prioritize the maintenance of hydrological regimes, protecting
against water extraction and land-use changes that threaten
their integrity.

BIODIVERSITY AND CONSERVATION CONCEPT MAP BYJUS
Species richness

[ (—» Species evenness

Species diversity

Global biodiversity

Ex-situ In-situ
conservation | conservation

‘ Ecological r 2
L J Genetic diversity
Approaches L J

:1} Conservation of |
(i | biodiversity ]

[ Patternsof |

Biodiversity &

Conservation | biodiversity |
World
sumtmit ( Latitudinal )
Loss of Biodiversity | gradient
Reasons
l Habitat loss and Species area
Narrowly fragmentation L relationship J
utilitarian Broad

Over exploitation

Ethical
Invasion of alien species

Scheme 1. Biodiversity conservation concept map

The studies showed significant seasonal dynamics of soil
carbon dioxide emissions in unique natural ecosystems: an
increase in respiration occurs during the period of intensive plant
growth and slows down during the flowering period of plants,
followed by a surge in soil “respiration” after the death of plants,
and in the winter period they decrease to zero, with minimal
transition values in the late autumn and early spring periods,
especially in meadow ecosystems.

Itis believed that an area with higher species abundance has a
more stable environment compared to an area with lower species
abundance. We can further claim the necessity of biodiversity

by considering our degree of dependency on the environment.
We depend directly on various species of plants for our various
needs. Similarly, we depend on various species of animals and
microbes for different reasons.

Biodiversity is being lost due to the loss of habitat, over-
exploitation of resources, climatic changes, pollution, invasive
exotic species, diseases, hunting, etc. Since it provides us with
several economic and ethical benefits and adds aesthetic value,
it is very important to conserve biodiversity (Scheme 1).

A study of the daily dynamics of soil CO, emissions showed
a multiple change in the intensity of soil respiration during the
period of active plant growth. As plants develop, they level
out, mainly maintaining the localization of periods of maximum
resulting respiration in the daytime and minimum - in the early
morning. Both daily and seasonal changes in soil CO, emissions
in the studied agroecosystems are determined by at least 30%
of microclimatic environmental factors of soil temperature and
moisture. At the same time, the influence of the temperature of
the upper soil horizon on CO, flows is approximately 2-3 times
stronger than that of moisture. The dominant biotic environmental
factor regulating the seasonal dynamics of soil CO, emissions
is the vegetation cover and its diversity in tropical forests, alpine
meadows, and wetlands. At the same time, the resulting seasonal
respiration of ecosystem soils is generally higher in meadow soils
than in forest and marsh plants of these natural ecosystems. An
important environmental factor regulating soil CO, emissions,
in addition to the vegetation of natural ecosystems, is the type
and degree of land degradation, especially their susceptibility
to erosion. Soil CO, emission increases from slightly eroded
to moderately and strongly eroded soils, especially in meadow
and then forest ecosystems. The conducted studies confirm
a stable increase in the diagnosed soil CO, emission of the
integral biological activity of soils with variation in the range of
positive temperatures of the upper part of the soil profile of natural
ecosystems. Soil CO, emission allows us to refine the quantitative
assessment of seasonal organic carbon losses, which varied from
2 to 2.5 t/ha per year, taking into account the pool of the upper
horizon of the studied soils (110-130 t/ha).

Conclusion. There is a significant opportunity for research
on the effectiveness of community-based conservation and
climate adaptation strategies. Such studies would contribute to
a deeper understanding of how local knowledge and participation
can enhance conservation outcomes and support sustainable
livelihoods in the face of climate change.
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SJAHIUTA PACTEHUM B DIIOXY KIUMATHUECKHUX

W3MEHEHUWH: BbI3OBHI U PEIIEHUSA
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Okcnept LWBenuapckoro npoekta VET4UZ
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Annomayusa. Cmamvs paccmampusaem giusHue USMEHEHUSA KIUMAMA HA 3aWumy pacmeHutl, n004epKUeds 603HUKaoujue
6bI308bl U BO3MOJCHVIE peutenus. [1osvluenue memnepamypul, usMeHeHue ocadkog U 4acmoma IKCMPEMaTbHbIX NO20OHBIX
ABNeHULl CNOCOOCMBYIOM NOABIEHUI0 HOBbIX épedumenell U Oole3Hell, Yymo mpedyem a0anmuHblx Memooo8 3aiuumnb.
Hcnonvzosanue mamemamuueckux mooenell, maxux kax Oup@epenyuanvhvie ypasHeHus U pecpecCUOHHbII AHATU3, NO368051em
NPOSHO3UPOBATb 6CHbIUIKU BpeOumenell U 3a00Ne8aHUll, a Maxice ONMUMUIUPOSATNb NPUMEHEeHUe neCmuyudos. [pumeput u3
Hnouu, CLLIA u Kumas noxasvisatom, Kax Mmamemamuyeckue pacyenvl Mo2ym nosblCumy 3hhekmueHoCcnb 3auumpl pacmeHnuil
U cnocobcmeosamy YCmouusoMy CenbCKOMY X03AUCIEY 8 YCA0GUAX KIUMAMUYECKUX USMEHEHU.

Knwuegvie cnosa: sawuma pacmenuii, usmeHenue KiumMama, MameMamuieckue mMooenu, OnmumMusayus npuMeHeHus
neCcmuyud08, yCMouvueoe cenbckoe X35acmeo.

Annomayusa. Maxonada uknum y3eapuuiuHuHe YCUMAUKIAPHU XUMOS KUTUUIRA MABCUPU, 103020 KeLAEM2aH MyamMmoLap
64 YIAPHUHE euuMued Oud MACAnanap Kypub duKuneaH. XapopamHuune owiuulll, eUHeapUUIUK MUKOOPUHUHS Y32apuiuy 6d
IKCMpeman 00-¥aso X00UCAIapuHUHe mes-me3 coOup OYIUWLU AHeU 3aPAPKYHAHOANAD 84 KACALTUKIAPHUNS NAL00 Oyaumueda
cabab Oynaou, Oy aca Xumost KUTUWHUHS MOCIAULY8YAH YCYIIAPUHY manab Kuiaou. Juggepenyuan meneramanap 6a pespeccis
MAaxIUIU Kabu Mamemamux MoOeinapoa oudanranuul 3apapKyHaHOaIap 8a KACALIUKIAP MAPKATUUUHY NPOSHO3 KUTUUL,
WYHUH2OEK, NeCMUYUOLAPHU KYILAWHY ONMUMALIAUMUpULL UMKOHUHY 0epadu. Xunoucmon, AKII eéa Xumotl muconnapu
MAMeMAmuK YUcoo-Kumooiap YCUMAUKIAPHU XUMOA KUTUW CAMAPAOOPIUSUHY OWUPUILSA 60 UKTUM V32apUUi Wapoumuod
0apKapop KUWILOK XYHCATUSUSA KUCCA KYUMUUIU MYMKUHAUSUHU KVPCAMAOU.

Kanum cyznap: ycumnuxiaphu umos Kuauwl, UKIuM y32apuui, MamemMamux MoOeiiap, necmuyuoiapiy KyaiauHu
ONMUMATTAWMUPULL, OAPKADPOD KUUATIOK, XYHCATUH.

Abstract. This article examines the impact of climate change on plant protection, highlighting the emerging challenges and
potential solutions. Increasing temperatures, changing precipitation patterns, and the frequency of extreme weather events
contribute to the emergence of new pests and diseases, necessitating adaptive protection methods. The use of mathematical
models, such as differential equations and regression analysis, enables the forecasting of pest and disease outbreaks, as well as
the optimization of pesticide application. Examples from India, the USA, and China illustrate how mathematical calculations
can enhance the effectiveness of plant protection and promote sustainable agriculture in the face of climate change.

Keywords: plant protection, climate change, mathematical models, optimization of pesticide application, sustainable ag-
riculture.

BBeaeHue. I3mMeHeHne KnvmaTta oKa3blBaeT 3HaYUTENbHOE

BIIMSIHUE Ha CEMNbCKOEe XO35ICTBO, CO3[aBasi HOBble BbI30BbI
ANS 3alWuTbl pacTeHuit. MoBbilLeHVe TemnepaTtyp, U3MeHeHue
peXmMMa 0CaKoB 1 YacToTa AKCTpeMarbHbIX NOTOAHbIX SBIEHNI
CMOCOBCTBYIOT NOSIBMEHIO HOBLIX BpeauTenel, pacnpoctpaHe-
HUIO GONE3HEN PACTEHWIA U YXYALWEHMIO YCIOBUI POCTa CEMbCKO-
XO3SMCTBEHHBIX KyNbTYp. OTU U3MEHEHMS TPEDYIOT pas3paboTku
MHHOBALMOHHbIX NMOAXOA0B K 3aLLUTE pacTeHUI, KOTopble MOryT
afanTMpoBaTbCs K HOBbIM YCroBusiM. OfHUM 13 TakUX NMOAXOAO0B
ABNSIETCA UCMONb30BaHNE MaTEMaTUYECKX MOZENEN U pacHeToB
ANS NPOrHO3MPOBAHUSA U ONTUMM3ALMN Mep 3aLLMTbl PACTEHUI B
U3MEHSIIOLLMXCS KITMMATUYECKUX YCTIOBUSIX.
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Llenb aToi ctaTby — pacCMOTPETb, Kak MBMEHEHWE KnnmaTa
BINWSIET Ha 3aLUMTy pacTEHWN, U Kakne mateMaTnyeckne MeToapl
MOTyT ObITb MCMOMNb30BaHb! AN PELUEHNS BO3HMKAKOLLMX Npo-
6rnem. B ctaTbe NpnBOAsTCA NpYMEPbl MaTeMaTUYECKUX pacye-
TOB, UCMOMNb3yeMbIX A5 TPOrHO3VPOBaHKSA BCMbILLEK GonesHen,
pacnpocTpaHeHust BpeauTenen u onTuMmM3aunm npuMeHeHus
3aLLMUTHBIX CPEACTB.

1. BnusiHne n3aMeHeHuUs KnMMmaTta Ha 3aWUTy pacTeHun

1.1. NoBblWeHMe TemnepaTypbl U pacnpocTpaHeHue
BpeauTenen

OpHum 13 Hanbornee O4eBMAHBIX NMOCMEACTBUA U3MEHEHNS
KnumaTta SBMsSieTCs MOBbILEHNE CpedHen TemnepaTtypbl. 310
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