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A Conceptual Analysis of Water Literacy in the Agricultural Sector:
Identifying Managerial Dimensions and Components from the
Perspectives of Institutional Stakeholders and Key Informants
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Original Paper Abstract

Water literacy is a new concept in research related to water demand management and
one of the ways to improve public awareness in the field of water-related issues, and
it has the ability to provide an estimate of society's water knowledge, attitude and
behavior. This study aimed to redefine and identify the components of water literacy
from the perspective of institutional stakeholders and key informants within the
Agricultural Jihad sector of Qarchak County. Using a qualitative approach and
thematic analysis, data were collected through semi-structured interviews with 17 key
informants selected via purposive homogeneous sampling. These participants, who
were knowledgeable about farmers’ water literacy and had experience with their water
management practices, provided insights that were analyzed to identify key themes.
The findings revealed 7 inclusive categories of water literacy components, including
policy-making related to water resource management in agriculture; designing and
developing strategies aligned with the capacities and limitations of water resources in
agriculture; management of research and innovation in the agricultural sector;
development of information systems; organization and expansion of education and
extension culture in agriculture; utilization of sustainable water resource management
in agriculture, and utilization of participatory management and incentives in
agriculture. The results indicate that by employing the managerial dimensions and
components examined in the field of farmers’ water literacy in Qarchak County along
with formulating policies, developing strategies for water resource management,
strengthening the extension culture, improving infrastructure, and enhancing existing
capacities in the agricultural sector it is possible to improve and reform organizational
activities and measures in agriculture.
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Table 1- The demographic attributes of the participants
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Table 2- The themes constructed from policies related to water resource management in the agricultural sector
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Table 3- Themes constructed from the design and development of strategies aligned with the capacities and limitations
of water resources in the agricultural sector
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Table 3- Themes constructed from the design of appropriate policies aligned with water resources in the agricultural
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Table 3- Themes constructed from the design and development of strategies aligned with the capacities and limitations
of water resources in the agricultural sector
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Table 4- Themes constructed from the management of research and innovation in the agricultural sector

sbalad
. sladlgio =
ERVS I - ko jlus aly gbagic Jlolizo gloasls
#5158 .
oD
us)L...a l; u—| @L;.a Co pdw 6‘)9-“" L.S_. a2y Y oS
3} Sgate yokiieds (e Yogtu g Hlulid IS 45 glaS

Y A STz 0K )8 4z 990 Wb ol mle Copse anl B

2 iiju s o Jolaze 5 3o TI5 Sloronas 3151 an b 15 o
SR . .. . .

- ‘ 039 ol b Jard o o3l oo i Jols 5 Jales sl

= Sl e - ;

—% 9>k - i . 5 990 slplojle iE Cogd (yuizen &S oo el )

7‘;3‘ bl Al s T e m B oo ol mlie 5l gl0 0,00 Oyl o (g0l

— o e . .

% 5 olal Slooyal, 00 e 5l wsllas (650,00 5l cbili> b, 0m ialS
- sl 995 .. e et el s 1
i loailye L Sialon ' T b b L 4y e 5o Slaladl ol s s
: s Oly bt g " . i . . .

- TRV slacws e il S8 5,9laS asslr ool g (S95 slasls el

.2 T Golopery S 43,5 anlys oS
3 ! Slgu slecoogase o s
o) P .. T 5 . e A T

, . e 0 5l o gele 6 jluaied] Y oS

- SgsS s ol e " )9}4“ A Ghaele silosiol g e

LS o = @l mbe b b e Clalss a5 ild 5o 612!
s [C357) 09 ; el . . )

: g drwg 30 ol slag s slass (ial38l ol jen 4y ¢35l
\—% Gy sl Ol g5 20 a5 duages Dlalull dlox 51 Sl 3blie
3 bl o @l SIS s B b o,Ssg, ol aiS
B Jus 2! slog i (2T o iyl g ol
3

«ad oo

\f



Sl orpallas 5 solgs plainyd Jlats 5l o Slges 2 ke sloadlze Ll BB g (Hges

e (5900 2l opl Ay Cu e jshaieds (55,9l

ol slacaln s ol ol petn o) ol sl
<)) ol s abe Gitu nl o ol Brae b s
P LS 50 g 4 loyg0 slab)liS & jpon b o b5

Eloroas 3561 USel B 5,5 )3 1.5 et (slaols
iy ol b 5 ol

@ a i slags slid anngi 5 (b 4 azgy ) oS
5 035me ooliiwl Bua b (55,9liS slocs] aibai jglats

sl el 5 ) ;
e T clealobs ooyl Giman o] gt (6 jlodings
» @)l Sk N T .. .
o . G eyt uz ol ol (lwe p38 5 6 55laez &l
= - el s Gl alox 5| £giie slao )5 5
ol 9 b8y o ' O Ege 20
< €l ST 5 25k
Capde Saals sloojs> — ;
2 bglsel egias 485 b oy, dgute 85557 A O
o wliiss Argd sl gals

§ e 1,505 5 (5928 Anwgi 9 oy n Jolis (55,5L88 Ao
S9kd & 8l o

S % i T .
BERTSTI Y oo gl . . 5 sobas |y (oeip) 2l @l et o] S8 oy a5 el
SiglaS oy T )" ' & )? oolaiwl &) 10 G288 1 £adg0 (w05 Cupae il
» sleiasi s b, T T . {
. 9 2358 Wl lapians (b daolyly) 5l anee
S i ole 4355 B o )
!l ‘ 3 Sibwo >3 Olime (Rl Sl (ng Sl sld Jlas!
' o SealS 059> ol Lol Ban g oyls 35 i balasul coanS
Sasles ERE

Slp bt a5 cnl (55,0laS 5 6 5lal Aoy 58 (590 40
Llwd o lojl

$339LS 0392 33 (5319 9 Wlidizd Sy yo ol pmolido =F Jguzr sl
Table 4- Themes constructed from the management of research and innovation in the agricultural sector

sdsio  -lojle sladgio

RV L ) al sbrdgio Hlobawe sy
51,8 RGN
3} Sy aned 08 gl egias jhga» Y oS
Y lglolis 5 (o) (( JusSis b 5 Jebs
% co ol glie Olpis (s5lodnnd L a5 con
3 3 (g0 g0 - )
- 9 dte Co ke 4 g o0 ool Jalge ;3L
5 aley . R s e e s
3 e 2P lolid 4 5 &5 SeS 5583 (6 S ol
3 @l I . 3
_qi Lo o ,5ls s Cowd dinge slooleiing a1l 5 08 ae (slagSl
v < . 5 Jzms Ggor Jle las,9lid 5l auls Lo plajlo o a5 axS
R 9 OL’U‘ e dML’ L5‘°'l'c . . .
i il g Sladon g e s Y LasS ool gl s yoas b oSl
4 - ¢ -
) T e ey T s s $lo S g laolSis il 5 oalitab V oS
K (e 4 slagyd . -
3 Tl &39S y s o picke 9 SBypae gloosls Judo g (555lae slp aiadse
= e e Slabe  Lalcipnl  cbaSd oDl o)l b olyas ool s
NUSTIES Copde . ] o N -
51 - o Cupde S Melsd Copae ;o e o5 Ol gl s 5k
s e ) 7 I o . Tl
' ol S39kiS sl sl ega @l g cen 2l mle b
3 - e Sl e 3B 5 slalind slaosls @l sl
9
j 045 4 o o0l B 1) (65 )5laS s o o e
=, 395 5 ey JBLE 3,150 (il 51 LS (555158 e




VFT 50l ¥ o)90 ¥ o)l Sy bazs §ea> g o powe aslilad

e 5581y Loty O S pe sl 92 bl

R SUoW-3

b 5,9LaS 2du 50 Of Brae gralsy 1) oS
Shals g s bl ab i slags)sld ;) ealisul
ol iy g Jnl slaasis ;o ol e jum
ol 21 i dige o poe gl b Lol
o3l wiile «og5 slogs ol 5 oaliinl b wge o
Sl Gsore iy ol lapiunw 5 diadsn glaaSis
Sy ay |y (28 Moo g dceiss jig5 oo
Owizmed s 53l (nl (xS el g olulils

e 5 00,5 U5 aie Oysor |, O 0z i
sleo,gliws LS (6 5 ol il 8 50 o oolainl
LAl s )5 5 iy ol @lie p lid el A oS

B ol saze oalitl 5 2dl3l 5oyb 5l (xlaw
STl o Glp Fhe G5l el S o(g5y5laS iy )0 ok
Slagios o Cogslze gl )5 ol wlie 5l o bles
e U s 65,385 Gaodlol Ol Céljl us

§ bl e & f;{ime‘s &flffs‘)e conlie <5~;l5~‘°';
ke Sz PR jsba ) ol Brae g asl Ol (and

i slas5lid 5l oolil b ony Lials
sl alie (LasS @ (3L5b ool s iy
ool 3o Saze oolil BB 45 sy o oxeebs
> 5 e sleanl B sH3laS DY pane
Wigi g0 Si09 (pl 4 g winlgm (Sl B las

LS SoS ol mlie CodsS 39 g Laa> 4

S329LaS iy 30 gy S yd g Shigel arwgi g (RO lejli 5 FleMbl (saailobs Axuwgi 3l ondiid sy (el 1B Jgur
Table 5- Themes constructed from the development of information systems and the organization and advancement of
education and extension culture in the agricultural sector
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Table 6- The themes constructed from the organization and development of education and culture promotion within the
agricultural sector
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Table 7- Themes constructed from the utilization of sustainable water resource management in the agricultural sector
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Table 7- Themes constructed from the utilization of sustainable water resource management in the agricultural sector
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Table 8- Themes Constructed from the Utilization of Participatory Management and Encouragement in the Agricultural
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Extended abstract

Introduction: Water literacy is a new concept in research related to water demand management
and one of the ways to improve public awareness in the field of water-related issues, and it has the
ability to provide an estimate of society's water knowledge, attitude and behavior. This study
aimed to redefine and identify the components of water literacy from the perspective of
institutional stakeholders and key informants within the Agricultural Jihad sector of Qarchak
County.

Material and Methods: Using a qualitative approach and thematic analysis, data were collected
through semi-structured interviews with 17 key informants selected via purposive homogeneous
sampling. These participants, who were knowledgeable about farmers’ water literacy and had
experience with their water management practices, provided insights that were analyzed to identify
key themes.

Results and Discussion: The findings revealed 7 inclusive categories of water literacy
components, including policy-making related to water resource management in agriculture;
designing and developing strategies aligned with the capacities and limitations of water resources
in agriculture; management of research and innovation in the agricultural sector; development of
information systems; organization and expansion of education and extension culture in agriculture;
utilization of sustainable water resource management in agriculture, and utilization of participatory
management and incentives in agriculture.

Conclusion: The results indicate that by employing the managerial dimensions and components
examined in the field of farmers’ water literacy in Qarchak County along with formulating
policies, developing strategies for water resource management, strengthening the extension
culture, improving infrastructure, and enhancing existing capacities in the agricultural sector it is
possible to improve and reform organizational activities and measures in agriculture.

Keywords: Redefinition, Managerial Water Literacy Components, Key informants and
institutional Stakeholders, Agricultural Jihad, Qarchak, Thematic analysis
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Original Paper Abstract

Noise pollution, as a significant environmental challenge in metropolitan areas,
adversely affects citizens' health and quality of life. This study aimed to investigate
noise pollution in municipal districts 5 and 6 of Isfahan, located in the southern part
of the city. Sound level data (in decibels A, or dBA) were collected from 23
sampling points (12 in District 5 and 11 in District 6) between 16:00 and 18:00 on
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Ke}’Word5: . weekdays. Sampling points were selected to ensure homogeneous geographical
N0|se_ pollution, distribution and coverage of areas with varying traffic intensities (from low to high
Traffic, ) . traffic). The Inverse Distance Weighted (IDW) interpolation method was employed
:géirzﬁ Distance Weighted, to analyze the spatial distribution of noise pollution. Additionally, the Getis-Ord

Gi* method was used to identify hotspots and coldspots of noise pollution. A one-
way ANOVA test, assuming data normality and homogeneity of variances, was
conducted to compare sound levels between Districts 5 and 6, assessing statistically
significant differences. The results indicated that District 5, with an average sound
level of 73.39 dBA, exhibited higher noise intensity than District 6, with an average
of 69.31 dBA. The IDW interpolation analysis revealed that the southern and
southwestern areas of District 5, particularly near high-traffic roads and
commercial zones, were primary noise pollution hotspots, with levels exceeding 78
dBA. The Getis-Ord Gi* analysis confirmed four hotspots in District 5 and two
coldspots in District 6, consistent with the interpolation patterns. These findings
can inform urban planning, traffic management in hotspot areas, and efforts to
enhance the acoustic environment in southern Isfahan.
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Extended Abstract

Noise pollution, a critical environmental issue in urban settings, significantly impacts the health and quality of
life of city residents. This study focuses on assessing noise pollution and its correlation with vehicular traffic
in municipal regions 5 and 6 of Isfahan, Iran, located in the southern part of the city. Isfahan, a major
metropolitan area with a population exceeding 2 million and a strategic position in Iran's transportation
network, faces increasing noise pollution due to rapid urbanization, dense traffic, and commercial activities.
The research aims to map the spatial distribution of noise pollution, identify critical hotspots and coldspots,
and provide insights for urban planning to mitigate its adverse effects. The study collected sound level data,
measured in decibels A (dBA), from 23 sampling points—12 in region 5 and 11 in region 6—during the peak
traffic hours of 16:00 to 18:00 on weekdays. These points were strategically selected to ensure homogeneous
geographical coverage and to represent areas with varying traffic intensities, from low to high. Region 5, with
an area of 1,702 hectares and a population of 171,182, is characterized by high traffic density due to its
proximity to major roads and commercial zones. Region 6, spanning 6,600 hectares with a population of
104,737, includes residential areas and is adjacent to the Zayandehroud River, influencing its acoustic
environment. Sound measurements were conducted using a portable sound level meter, with data averaged
over 30-minute intervals to capture real-time noise levels during peak activity. The Inverse Distance Weighted
(IDW) interpolation method, implemented in ArcGIS 10.8, was used to analyze the spatial distribution of noise
pollution, generating continuous noise maps. The IDW method, based on the principle that closer points have
greater influence, effectively highlighted areas with elevated noise levels, particularly in southern and
southwestern parts of region 5, where levels exceeded 78 dBA. Additionally, the Getis-Ord Gi* statistical
method was employed to identify noise pollution hotspots and coldspots, confirming four hotspots in region 5
(e.g., Sofeh and Artesh at 80.5 dBA) and two coldspots in region 6 (e.g., Sheikh Sadough at 61.2 dBA and
Azadegan at 62.11 dBA). A one-way ANOVA test, assuming data normality (verified by Shapiro-Wilk) and
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homogeneity of variances (confirmed by Levene’s test), was conducted to compare sound levels between
regions. The results, with a p-value of 0.020, indicated a statistically significant difference, with region 5
(mean: 73.39 dBA) experiencing higher noise levels than region 6 (mean: 69.31 dBA), attributed to denser
traffic and commercial activities. All measured points exceeded the World Health Organization’s thresholds
(55 dBA for residential areas and 65—70 dBA for commercial zones) and Iran’s national standards, highlighting
a pervasive noise pollution issue. Hotspots like Sofeh, Artesh, and Chahar Bagh Nazar (78.8 dBA) pose
significant health risks, including stress, sleep disturbances, and potential hearing loss, particularly for
vulnerable groups. The spatial analysis revealed that urban structure, high building density, and lack of sound
barriers exacerbate noise in region 5, while open spaces and proximity to the Zayandehroud River mitigate it
in region 6. Comparative studies in cities like London and Seoul corroborate these findings, emphasizing the
role of traffic and urban design in noise pollution. The results underscore the need for targeted interventions,
such as installing sound barriers, expanding green spaces, and optimizing traffic management, particularly in
region 5’s hotspots. These findings provide a robust framework for urban planners to enhance the acoustic
environment and public health in Isfahan, contributing to sustainable urban development.

Keywords: Noise pollution, Traffic, Inverse Distance Weighted, Getis-Ord Gi*, Isfahan.

References

Basner, M., & McGuire, S. (2018). WHO environmental noise guidelines for the European region: a systematic
review on environmental noise and effects on sleep. International journal of environmental research and
public health, 15(3), 519.

Eid, M. M., Ben Ghorbal, A., ALmetwally, E. M., & Elbatal, I. (2024). Urban Noise Pollution: A Dataset for
Spatiotemporal and Environmental Analysis. Journal of Artificial Intelligence in Engineering Practice, 1(2),
72-81.

Fink, D. J. (2017). What is a safe noise level for the public?. American Journal of Public Health, 107(1), 44-45.

Halonen, J. 1., Hansell, A. L., Gulliver, J., Morley, D., Blangiardo, M., Fecht, D., ... & Tonne, C. (2015). Road traffic
noise is associated with increased cardiovascular morbidity and mortality and all-cause mortality in
London. European heart journal, 36(39), 2653-2661.

Ismail M, Warsame A, Wilhelmsson M. (2020). Measuring Gentrification with Getis-Ord Statistics and Its Effect
on Housing Prices in Neighboring Areas: The Case of Stockholm.

Joost, S., De Ridder, D., Marques-Vidal, P., Bacchilega, B., Theler, J. M., Gaspoz, J. M., & Guessous, . (2019).
Overlapping spatial clusters of sugar-sweetened beverage intake and body mass index in Geneva state,
Switzerland. Nutrition & diabetes, 9(1), 35.

Kim, J., Han, J., Park, K., & Seok, S. (2022). Improved IDW interpolation application using 3D search
neighborhoods: Borehole data-based seismic liquefaction hazard assessment and mapping. Applied
Sciences, 12(22), 11652.

Kumar, S., & Parida, B.R. (2021). Hydroponic farming hotspot analysis using the Getis—Ord Gi* statistic and high-
resolution satellite data of Majuli Island, India. Remote Sensing Letters. 12:408-18.

Latha, A., & Ganesan, R. (2022). Analysis of Noise Pollution for an Educational Institution. ECS
Transactions, 107(1), 12609.

Lelievre, N., Beaurepaire, P., Mattrand, C., & Gayton, N. (2018). AK-MCSi: A Kriging-based method to deal with
small failure probabilities and time-consuming models. Structural Safety. 73:1-11.

Morillas, J.M.B., Gozalo, G.R., Gonzalez, D.M., Moraga, P.A., & Vilchez-Gémez, R. (2018). Noise pollution and
urban planning. Current Pollution Reports. 4: 208-19.

&)



VFY 5l oV ol ¥ 090 G daxe §ai> g Co e delilad

Munir, S., Khan, S., Nazneen, S., & Ahmad, S. S. (2021). Temporal and seasonal variations of noise pollution in
urban zones: a case study in Pakistan. Environmental Science and Pollution Research, 28, 29581-29589..

Minzel, T., Sgrensen, M., Schmidt, F., Schmidt, E., Steven, S., Krdller-Schon, S., & Daiber, A. (2018). The adverse
effects of environmental noise exposure on oxidative stress and cardiovascular risk. Antioxidants & redox
signaling, 28(9), 873-908.

Okoye, K., & Hosseini, S. (2024). Analysis of variance (ANOVA) in R: one-way and two-way ANOVA. R
Programming: Statistical Data Analysis in Research: Springer. 187-209.

Patella, S., Aletta, F., & Mannini, L. (2019). Assessing the impact of Autonomous Vehicles on urban noise pollution.
Noise Mapping. 6:72-82.

Rossi, F., & Becker, G. (2019). Creating forest management units with Hot Spot Analysis (Getis-Ord Gi*) over a
forest affected by mixed-severity fires. Australian Forestry. 82:166-75.

Tapia, C.E.F., & Cevallos, K.L.F. (2021). Pruebas para comprobar la normalidad de datos en procesos productivos:
Anderson-darling, ryan-joiner, shapiro-wilk y kolmogdrov-smirnov. Societas. 23:83-106.

Tortorella, A., Menculini, G., Moretti, P., Attademo, L., Balducci, P.M., Bernardini, F., & et al. (2022). New
determinants of mental health: the role of noise pollution. A narrative review. International Review of
Psychiatry. 34:783-96.

Wang, D., Ying, L., Jia, Y., Zhang, L., Zhang, F., & Wang, W. (2020). Noise pollution mitigation method for
substations in urban communities based on a smart silencing unit. Journal of Cleaner Production. 245:118911.

Xu, X., Ge, Y., Wang, W., Lei, X., Kan, H., & Cai, J. (2022). Application of land use regression to map
environmental noise in Shanghai, China. Environment international, 161, 107111.

Yang, W., He, J., He. C., & Cai, M. (2020). Evaluation of urban traffic noise pollution based on noise maps.
Transportation Research Part D: Transport and Environment. 87:102516.

Zhang, Q., Meng, X., Shi, S., Kan, L., Chen, R., Kan, H. (2022). Overview of particulate air pollution and human
health in China: Evidence, challenges, and opportunities. The Innovation. 3.

Y



FY-OV A F ¥ 5oL (V)Y casj laore Gai> 5 Co e dolilad

Journal of Environmental management and law, Vol.2, Issue 3, 43-57

Joarnal of Envlronmental
Management and Law

o 3 bnmo G9io g Cu pr oo doliliad
https://sanad.iau.ir/en/Journal/jeml

Policymaking for sustainable development, integrating environmental
conservation and economic growth through a legal framework

Hassan Talebi Tadi'*, Mohammad Talebi Tadi?

! Seminary Student, Qom Seminary, and M.A. in Political Science, Qom, Iran.
2 Assistant Professor, Faculty of Jurisprudence and Law, Bagir al-Olum University, Qom, Iran

*Corresponding Author: h.talebil35@chmail.ir

Original Paper Abstract

With the growth of human societies and the adoption of alluring slogans such as
economic growth or greater human welfare, the environment has faced numerous
threats. This increasingly highlights the necessity for special attention to
environmental rights in public policymaking. The aim is to advance economic goals
without pushing the environment to the brink of destruction. Within the legal
framework, environmental rights will assist policymakers in devising and adopting
frameworks whose public benefits ensure the preservation and protection of the
environment, while optimally securing societal well-being. Economic activities can
have detrimental effects on climate, forests, land, and the extinction of various
animal species. These negative impacts can result in significant economic
consequences, including reduced productivity, increased healthcare costs, and the
loss of biodiversity. Conversely, investment in environmental protection and
sustainable development can lead to numerous economic benefits. This research
employs a descriptive-analytical approach, utilizing library studies and examining
both progress and setbacks in this multifaceted issue. It seeks to pave the way for
fostering a healthy collective life alongside social welfare for Iranians, and thus aims
to identify beneficial policies within environmental law with an economic
orientation. The study's objective is to investigate the impacts of environmental law
policymaking on Iran's economy, encompassing both positive and negative effects
on various components such as employment, productivity, production growth, social
welfare, and economic growth. The findings indicate that the realm of policymaking
should be a balanced whole, not a distorted legal environment. Therefore, by
employing robust principles, policies for environmental rights can be devised to
ensure that the health and safety of society are not threatened while utilizing natural
resources. Consequently, the initial step in defining these legal policies is their
complete coordination with one another.
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Extended Abstract

The rapid growth of human societies, driven by the pursuit of economic progress and enhanced human welfare,
has placed unprecedented pressure on the environment, leading to significant ecological threats such as climate
change, deforestation, land degradation, and biodiversity loss. These environmental challenges underscore the
urgent need for robust policymaking that integrates environmental conservation with economic growth,
particularly within a legal framework that prioritizes sustainable development. This study, conducted in the
context of Iran, explores how environmental law can serve as a cornerstone for crafting policies that balance
economic objectives with the preservation of natural ecosystems, ensuring societal well-being without
compromising environmental integrity.

The research adopts a descriptive-analytical approach, relying on library-based studies to examine both the
advancements and setbacks in integrating environmental rights into public policymaking. It aims to identify
effective policies within Iran’s environmental law framework that promote a green economy while addressing
economic dimensions such as employment, productivity, production growth, social welfare, and overall
economic development. The study highlights the dual nature of economic activities: while they drive growth,
they often result in detrimental environmental impacts, including reduced agricultural productivity, increased
healthcare costs due to pollution-related illnesses, and the loss of biodiversity. Conversely, strategic
investments in environmental protection and sustainable practices can yield significant economic benefits,
such as job creation in green industries, enhanced public health, and long-term resource sustainability.

Environmental law is defined as a set of regulations governing human interactions with the environment to
ensure its protection, encompassing both individual and collective rights. In Iran, environmental rights are
recognized under public law, as outlined in constitutional principles (e.g., Articles 48, 50, 45, and 153), which
emphasize equitable resource use and intergenerational justice. Sustainable development is conceptualized as
development that meets present needs without jeopardizing future generations’ abilities to meet theirs,
integrating economic progress with environmental quality. The green economy, a key focus of the study, is
presented as an economic model that reduces environmental risks and promotes sustainability through low-
carbon industries, efficient resource use, and waste reduction.

The study identifies several legal and practical challenges in Iran’s environmental governance. These include
the lack of a clear legal basis for government civil liability in environmental damage cases, which hinders
preventive measures and focuses on post-damage compensation. Scientific uncertainty surrounding complex
environmental issues, such as climate change, complicates policymaking, as does the presence of conflicting
interests, where economic priorities often overshadow environmental concerns. Corruption in permit issuance
and government involvement in environmentally harmful industries (e.g., steel and petrochemicals) further
exacerbate these challenges. The research highlights five critical environmental issues in Iran—drought,
vegetation loss, air pollution, rural depopulation, and biodiversity loss—each with profound economic
implications.

To address these challenges, the study proposes several policy recommendations. First, legal reforms are
needed to update environmental laws, strengthen standards, and impose stricter penalties for violations,
particularly for emerging issues like climate change and soil pollution. Second, public participation should be
enhanced through transparent decision-making processes and environmental education to foster a culture of
environmental stewardship. Third, investments in clean technologies and eco-tourism should be incentivized
to promote economic growth while preserving natural ecosystems. The study also suggests that insurance
companies invest in environmental protection to reduce long-term healthcare costs caused by pollution-related
diseases, framing such investments as strategic rather than costly. Finally, policies must be harmonized to
ensure a cohesive approach that balances economic and environmental goals, incorporating principles like
equity, justice, and shared responsibility.

The findings emphasize that effective policymaking requires a balanced, integrated legal framework that
avoids favoring economic gains over environmental health. By aligning policies with robust principles, Iran
can foster a sustainable future that ensures societal health and safety while leveraging natural resources
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responsibly. The study concludes by advocating for further research into specific strategies for promoting
sustainable development in Iran and comparative studies with other developing nations to refine environmental
and economic policies.

Keywords: Environmental Law, Green Economy, Sustainable Development, Social Welfare, Environmental
Policies
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Abstract

The aim of this research was to identify and prioritize the drivers for the improvement and
development of green management in the project processes of Iran’s oil and gas industry.
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This study employed Structural Cross-Impact Matrix Analysis with a strategic foresight
approach as its methodology and is classified as developmental-applied research in terms
of purpose. The statistical population consisted of 17 experts, including university
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professors and senior managers from Iran’s oil and gas industry, selected purposively.
Data were collected through structured interviews and qualitative scoring questionnaires
ranging from zero to three based on the structural cross-impact matrix, and analyzed using
MICMAC software. Findings revealed that the drivers of education, development, and
empowerment of human capital in the field of green management, development of
intelligent systems and integrated green management of project processes, and promotion
of environmental culture at managerial levels in oil projects were identified as influential
(driving) drivers. Additionally, drivers such as revising and designing localized green
standards in project processes, improving industrial waste management mechanisms with
a circular approach, and optimizing the consumption of natural resources and renewable
energies in operational processes were classified as dependent (driven) drivers. Finally,
the drivers of increasing environmental agility and resilience of operational teams in oil
and gas projects, and adoption of novel technologies for reducing environmental pollution
in oil and gas projects were categorized as independent (autonomous) drivers. The results
demonstrate that identifying and prioritizing these drivers provides a purposeful and
effective planning pathway for reducing environmental impacts, directing resources and
efforts towards key factors, enhancing environmental and operational efficiency of
projects, and positioning Iran’s oil and gas industry on a trajectory toward sustainability,
global competitiveness, and social responsibility.
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Table 1 - Drivers for the Improvement and Development of Green Management in Iranian Oil and Gas Industry Project
Processes
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Extended Abstract

Noise pollution, a critical environmental issue in urban settings, significantly impacts the health and quality of life of city
residents. This study focuses on assessing noise pollution and its correlation with vehicular traffic in municipal regions 5
and 6 of Isfahan, Iran, located in the southern part of the city. Isfahan, a major metropolitan area with a population
exceeding 2 million and a strategic position in Iran's transportation network, faces increasing noise pollution due to rapid
urbanization, dense traffic, and commercial activities. The research aims to map the spatial distribution of noise pollution,
identify critical hotspots and coldspots, and provide insights for urban planning to mitigate its adverse effects. The study
collected sound level data, measured in decibels A (dBA), from 23 sampling points—12 in region 5 and 11 in region 6—
during the peak traffic hours of 16:00 to 18:00 on weekdays. These points were strategically selected to ensure
homogeneous geographical coverage and to represent areas with varying traffic intensities, from low to high. Region 5,
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with an area of 1,702 hectares and a population of 171,182, is characterized by high traffic density due to its proximity to
major roads and commercial zones. Region 6, spanning 6,600 hectares with a population of 104,737, includes residential
areas and is adjacent to the Zayandehroud River, influencing its acoustic environment. Sound measurements were
conducted using a portable sound level meter, with data averaged over 30-minute intervals to capture real-time noise
levels during peak activity. The Inverse Distance Weighted (IDW) interpolation method, implemented in ArcGIS 10.8,
was used to analyze the spatial distribution of noise pollution, generating continuous noise maps. The IDW method, based
on the principle that closer points have greater influence, effectively highlighted areas with elevated noise levels,
particularly in southern and southwestern parts of region 5, where levels exceeded 78 dBA. Additionally, the Getis-Ord
Gi* statistical method was employed to identify noise pollution hotspots and coldspots, confirming four hotspots in region
5 (e.g., Sofeh and Artesh at 80.5 dBA) and two coldspots in region 6 (e.g., Sheikh Sadough at 61.2 dBA and Azadegan at
62.11 dBA). A one-way ANOVA test, assuming data normality (verified by Shapiro-Wilk) and homogeneity of variances
(confirmed by Levene’s test), was conducted to compare sound levels between regions. The results, with a p-value of
0.020, indicated a statistically significant difference, with region 5 (mean: 73.39 dBA) experiencing higher noise levels
than region 6 (mean: 69.31 dBA), attributed to denser traffic and commercial activities. All measured points exceeded the
World Health Organization’s thresholds (55 dBA for residential areas and 65—70 dBA for commercial zones) and Iran’s
national standards, highlighting a pervasive noise pollution issue. Hotspots like Sofeh, Artesh, and Chahar Bagh Nazar
(78.8 dBA) pose significant health risks, including stress, sleep disturbances, and potential hearing loss, particularly for
vulnerable groups. The spatial analysis revealed that urban structure, high building density, and lack of sound barriers
exacerbate noise in region 5, while open spaces and proximity to the Zayandehroud River mitigate it in region 6.
Comparative studies in cities like London and Seoul corroborate these findings, emphasizing the role of traffic and urban
design in noise pollution. The results underscore the need for targeted interventions, such as installing sound barriers,
expanding green spaces, and optimizing traffic management, particularly in region 5’s hotspots. These findings provide a
robust framework for urban planners to enhance the acoustic environment and public health in Isfahan, contributing to
sustainable urban development.

Keywords: Noise pollution, Traffic, Inverse Distance Weighted, Getis-Ord Gi, Isfahan.
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Original Paper Abstract

Preserving the environmental performance of soil is one of the most critical

challenges of sustainable development, influenced by government policies and the
Received: 2024.06.05

adoption level of clean technologies in soil pollution management. This study was
Accepted: 2024.12.29

conducted in 2024 to investigate the impact of government policies (including
government incentives, laws and regulations, financial and tax support, and

Keywords: governmental monitoring of soil environmental performance) on the use of clean

technologies for sustainable soil preservation and management. The statistical
population consisted of managers, environmental experts, and technical officers of
the Ahvaz Agricultural Research and Education Center, totaling 186 individuals.

Government policies,
clean technologies,
sustainable soil

managemegt, Based on stratified random sampling, the sample size was determined to be 126 using

Ahvaz Agricultural ) the Cochran formula. The research tool was a researcher-designed questionnaire, and

Iéesearch and Education the collected data were analyzed using SPSS 2022 software. Initially, univariate
enter.

descriptive analysis was performed, utilizing central tendency measures such as
mode, median, mean, and standard deviation. A multi-point Likert scale was used
for scoring the criteria. For bivariate analysis, Spearman’s correlation test and
multiple regression analysis were employed. Additionally, for multivariate analysis,
regression analysis using the ENTER method was applied. In generalizing the results
to the statistical population, a significance level of less than 0.05 was considered.
The results of the multiple regression analysis indicated that the highest significant
correlation was between the variable of financial and tax support for sustainable soil
preservation and management and clean technology (0.940). The variables of
government laws and regulations (0.780), government incentives (0.719), and
governmental supervision and monitoring of soil environmental performance (0.813)
also showed significant effects on clean technology adoption. Therefore, the use of
innovative and clean technologies for the remediation of contaminated soils, along
with the implementation of prudent government policies, should be prioritized to
reduce pressure on this valuable resource.
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Table 1- Spearman's Rank Correlation Coefficient Between Government Incentives for Sustainable Soil Conservation
and Management and the Adoption of Clean Technologies
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Table 2 - Spearman's Correlation Coefficient for the Relationship Between Government Regulations and Sustainable
Soil Preservation and Management through the Application of Clean Technologies
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Table 3- Spearman's Correlation Coefficient Between Financial and Tax Support Variables in Soil Conservation and
Sustainable Management Using Clean Technologies
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Table 4 - Spearman's Correlation Coefficient Between Government Monitoring and Supervision of Soil Environmental
Performance Preservation Using Clean Technologies
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Table 5: Independent and Dependent Variables Defined in the Enter Model

Variables Entered/Removed®
Variables Entered

Model Variables

Removed

Method

? g slaggie Enter
T Hss Sl yie 5 ilsE

Pl s Jl slacsle>

S shaee 3 Slee i (g0 (b g o)l
IS

P Sl 5,5l 5l oolizal

a. All requested variables entered.
b. Dependent Variable: S s ,5s 5 soliul

5yl 35y oline Bl Sy (gyskid 51 ool 5 s (sl yeiie cpu 45 8l ol alBsin (ygemssS,y Jelow 51 Jols b

dansly 3 Jino (51 it (s LI (6l ENLET (29, (ygmm 8y 5295 (Flslone boolol -5 Jgux
Table 6 - Computational Statistics of the Enter Method Regression Output for the Relationship Between Independent
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Figure 1: Regression Fit of the Relationship Between Independent Variables and Clean Technology Adoption
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Extended Abstract

In recent decades, the degradation of natural resources has become one of the most significant environmental challenges
worldwide. Among these resources, soil holds a crucial position as the fundamental element for human survival and
ecosystem development. This vital resource plays a key role in ensuring food security, preserving biodiversity, and storing
carbon. However, the increasing industrial activities, unsustainable agricultural practices, land-use changes, and urban
expansion have exerted severe pressures on soil, leading to pollution, erosion, and a decline in its quality. This situation
has far-reaching consequences not only for ecosystems but also for economic development and human well-being. One
of the most effective approaches to addressing this challenge is the adoption of clean technologies. These technologies
encompass processes, equipment, and methods that minimize negative environmental impacts while maximizing resource
efficiency. In soil management, clean technologies can prevent contamination, enhance land productivity, and even
restore polluted soils. For instance, bioremediation technologies used for the decontamination of heavy metal-polluted
soils or methods for reducing industrial pollutants in soil can significantly contribute to the sustainable management of
this valuable resource. However, the implementation of clean technologies in soil management faces several challenges.
One of the most critical barriers is the high initial cost of these technologies and the need for advanced technical expertise.
In this regard, government policies can play a pivotal role. As regulatory instruments guiding individual and
organizational behaviors, government policies can effectively promote the adoption of clean technologies through
legislation, financial incentives, investment in research and education, and the establishment of regulatory frameworks.
This study is an applied research project conducted using a descriptive-field methodology. The primary objective is to
examine the impact of government policies on the adoption of clean technologies in soil management at the Ahvaz
Agricultural Research and Training Center. The statistical population consists of managers, environmental experts, and
technical officials, totaling 8,856 individuals. A stratified random sampling method was employed to ensure that the
perspectives of various groups within the population were accurately represented. The sample size was determined to be
369 using Cochran’s formula with a 95% confidence level, as calculated by the following formula. The collected data
were analyzed using a questionnaire-based approach with SPSS 2022 software. Initially, univariate descriptive and
analytical statistics were performed, utilizing central tendency indices such as mode, median, mean, and standard
deviation. A multi-point Likert scale was used for scoring the criteria. For bivariate analysis, Spearman’s correlation test
and multiple regression analysis were applied. Additionally, for multivariate analysis, regression analysis using the
ENTER method was conducted. To generalize the results to the statistical population, a significance level of less than
0.05 was considered. The results of Spearman’s correlation analysis indicated a direct and significant relationship between
government incentives, regulations, financial and tax support, government monitoring of soil environmental performance,
and the adoption of clean technologies. Additionally, the results of multiple regression analysis demonstrated that the
strongest significant correlation was between financial and tax support for sustainable soil conservation and management
and the adoption of clean technologies (0.940). Government regulations (0.780), government incentives (0.719), and
government monitoring and supervision of soil environmental performance (0.813) also showed a significant impact on
the adoption of clean technologies .The preservation of soil environmental performance is one of the critical challenges

in today’s world, increasingly threatened by human and industrial activities. Soil pollution caused by industrial,
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agricultural, and urban waste necessitates innovative solutions that can mitigate the environmental impacts of this issue
(Ristic et al., 2020). Soil pollution is among the most significant environmental problems globally, exacerbated by
extensive human and industrial activities. Moreover, the pressures resulting from unsustainable agricultural practices,
rapid urbanization, and uncontrolled industrial development have led to severe soil degradation and contamination in
many regions worldwide. Sustainable soil management, as a fundamental solution to this challenge, requires a
comprehensive and multidimensional approach that not only reduces pollution but also ensures long-term soil
productivity and health.

As the primary foundation for production and a key supporter of biodiversity, soil plays an unparalleled role in ensuring
environmental sustainability and human well-being. However, increasing unsustainable exploitation and the infiltration
of various pollutants have severely threatened soil health and functionality. This situation not only jeopardizes food
production but also disrupts the natural functioning of ecosystems and ecological balance. Under such circumstances,
transitioning toward sustainable soil management is no longer a choice but an unavoidable necessity for preserving natural
resources and ensuring the continuity of life on Earth. Sustainable soil management goes beyond protective measures; it
entails rethinking resource utilization strategies and enhancing human-environment interactions. From employing
innovative technologies for the remediation of contaminated soils to improving agricultural practices and implementing
intelligent governmental policies, all efforts must focus on reducing pressure on this invaluable resource. Financial
support, strengthening scientific research, and raising public awareness about the significance of this approach play a
crucial role in its success. The sustainable future of the world depends on the actions we take today to protect soil. This
vital resource is the backbone of food security and environmental stability, and any negligence in its management will
lead to irreversible consequences. Therefore, coordination among all stakeholders—including governments, industries,
farmers, and local communities—is essential to mitigate the adverse effects of human activities and ensure soil health.
Only through global collaboration and shared determination can we safeguard soil as a precious legacy for future
generations.

Keywords: Government Policies, Clean Technologies, Sustainable Soil Management, Ahvaz Agricultural Research and
Training Center.

References

Bouma, J., de Haan, J., Dekkers, M. F. S. (2022). Exploring Operational Procedures to Assess Ecosystem Services
at Farm Level, including the Role of Soil Health. Soil Systems, 6(2): 34.

Najafi Sheikh Jan, S., Morabi Heravi, H., & Varshosaz, K. (2020). The role of policies in soil pollution
management, Environmental Management & Sustainable Development, 4(2), 3. [In Persian]

Aziz Mohammadloo, H., Fazli, S., & Mohammadnejad Modardi, S. (2017). Clean technology selection and green
innovation, a strategy to improve the environmental performance of SMEs. Quarterly journal of Industrial
Technology Development, 15(30), 5-12. [In Persian]

Shamsoddini, A., Esmaeili, S. (2023). Modelling of Soil Heavy Metal contamination using Machine learning
techniques and spectroscopic data. MJSP; 26 (4) :139-160. [In Persian]

Hamzenejhad, R & Khodaverdiloo, H. (2020). Quantitative Assessment of Soil Heavy Metals Pollution. Applied
Soil Research, 8(2), 37-52. [In Persian]

Rezaei, H. , shahbazi, K. , saadat, S. and Bazargan, K. (2022). Investigation of Soil Pollution and Agricultural Crops
in Iran. Land Management Journal, 10(1), 61-93. doi: 10.22092/Imj.2021.125620.177. [In Persian]

Khajavi, P. (2016). Review policy issues of water, soil and food security in Iran. Strategic Studies of public
policy, 6(20), 165-180. [In Persian]

Sayed Tabatabaei, B. (2018). The Role of Biotechnology in Agriculture and the Protection of the
Environment. Strategic Research Journal of Agricultural Sciences and Natural Resources, 3(1), 77-84.. [In
Persian]

Cai, X., Dan, W., Ge, D., Zhao, X., & Wang, Y. (2025). The impact of environmental regulations and government
subsidies and their policy mix on clean technology innovation. Environment, Development and Sustainability,
27(1), 1987-2023.

Deen, R. (2023). An Analysis of Government Policies in Soil Resource Management and Protection in Light of
Iran's High-Level Documents (with an Emphasis on the Soil Protection Law, enacted 2019/05/25). Ist

Y



VFY 5l oV ol ¥ 090 G daxe §ai> g Co pde delilad

International Conference on Empowerment of Management, Industrial Engineering, Accounting and
Economics, Babol. [In Persian]

Parvanak, K., Khamisabadi, A., & Pakmanesh, P. (2018). The Use of Novel Technologies in Soil Pollution Control.
The 4th International Conference on Agriculture & Environment with Sustainable development approac,
Shiraz. [In Persian]

Hansjiirgens, B., Lienkamp, A., Mdcke, S. (2018). Justifying Soil Protection and Sustainable Soil Management:
Creation-Ethical, Legal and Economic Considerations. Sustainability, 10(10): 3807.

Hessel, R., Wyseure, G., Panagea, 1. S., Alaoui, A., Reed, M. S., van Delden, H., .... & Chivers, C.A. (2022). Soil-
Improving Cropping Systems for Sustainable and Profitable Farming in Europe. Land, 11(6):780.

Heuser, D. I. (2022). Soil Governance in current European Union Law and in the European Green Deal. Soil Security,
6:100053.

Ingram, J., & Mills, J. (2019). Are advisory services “fit for purpose” to support sustainable soil management? An
assessment of advice in Europe. Soil Use and Management, 35(1), 21-31.

Ingram, J., Mills, J., Black, J. E., Chivers, C. A., Aznar-Sanchez, J. A., Elsen, A., ... & Tits, M. (2022). Do
agricultural advisory services in Europe have the capacity to support the transition to healthy
soils?. Land, 11(5), 599.

Katsir, S., Biswas, A. K., Urs, K., Kumar Lenka, N., Jha, P., Arora, K. (2024). Governing soils sustainably in India:
Establishing policies and implementing strategies through local governance. Soil Security, 14: 100132.

Kutter, Th., Louwagie, G., Schuler, J., Zander, P. (2011). Policy measures for agricultural soil conservation in the
European Union and its member states: Policy review and classification. Land Degradation and Development,
22(1):18 —31.

Meena, M., M P, H., haruman, R., Nath, D. (2023). Soil Management and Sustainable Agriculture. Advances in Soil
Science Volume-1, Bright Sky Publications.

Obobisa, E. S., & Ahakwa, 1. (2024). Stimulating the adoption of green technology innovation, clean energy
resources, green finance, and environmental taxes: The way to achieve net zero CO2 emissions in Europe?.
Technological Forecasting and Social Change, 205, 123489.

Petrescu-Mag, R. M., Petrescu, D. C., Azadi, H. (2020). A social perspective on soil functions and 858 quality
improvement: Romanian farmers’ perceptions. Geoderma, 380:114573.

Risti¢, R., Solomun, M. K., Malugevié, 1., Zdrale, S., Radi¢, B., Polovina, S., & Miléanovié, V. (2020). Healthy
Soils—Healthy People: Soil and Human Health—The Reality of the Balkan Region. In The Soil-Human
Health Nexus, 868. 223-248.

Rust, N., Ptak, E., Graversgaard, M., Iversen, S., Reed, M., de Vries, J., .... & Dalgaard, T. (2020). Social capital
factors affecting uptake of sustainable soil management practices: a literature review. Emerald Open Research,
2(8).

Santos Telles, T., Moraes de Cesare Barbosa, G., Henrique Merten, G., Pellini, T., Jonas Didoné, E., de Fatima
Guimaraes, M. (2023). Soil governance as a requirement for agricultural land conservation: a historical
overview. Revista Ciéncia Agronémica, 54: €20218315.

Shahzad, K., Raza, H. A., & Shahbaz, M. (2024). Environmental regulations’ impact on clean energy consumption:
Under the assistance of governance measures. Renewable Energy, 237, 121766. [In Persian]

Strauss, V., Paul, C., Dénmez, C., Lobmann, M., Helming, K. (2023). Sustainable soil management measures: a
synthesis of stakeholder recommendations. Agronomy for Sustainable Development, 43(1):17.

Thorsee, M. H., Keesstra, S., Buchova, K., Bee, F., ............ & Munkholm, L. J. (2023). Sustainable soil
management: Soil knowledge use and gaps in Europe. European Journal of Soil Science, 74(6): e13439.

\Al



SB b Copoe ;0 Sb s, 5l oolitul 5 g sl 5 BT sls Ll

Thorsee, M. H., Noe, E. B., Lamandé, M., Frelih-Larsen, A., Kjeldsen, C., Zandersen, M., & Schjenning, P. (2019).
Sustainable soil management-Farmers’ perspectives on subsoil compaction and the opportunities and barriers
for intervention. Land Use Policy, 86:427-437.

Vanino, S., Pirelli, T., Di Bene, C., Boe, F., Castanheira, N., Chenu, C., . . . Farina, R. (2023). Barriers and
opportunities of soil knowledge to address soil challenges: Stakeholders’ perspectives 898 across Europe.
Journal of Environmental Management, 325:116581.

Veerman, C., Correia, T. P., Bastioli, C., Biro, B., Bouma, J., Cienciala, E., ... & Wittkowski, R. (2020). Caring for
soil is caring for life: ensure 75% of soils are healthy by 2030 for healthy food, people, nature and climate:
interim report of the mission board for soil health and food.: study.

Visser, S., Keesstra, S., Maas, G., De Cleen, M., & Molenaar, C. (2019). Soil as a basis to create enabling conditions
for transitions towards sustainable land management as a key to achieve the SDGs by 2030. Sustainability,
11(23):6792.

\a



AFNV e A F Y 5oL (V)Y ca) Lamme G50 g Cu poe delilad

Journal of Environmental management and law, Vol.2, Issue 3, 94-110

Joarnal of Envlronmental
Management and Lav

o banzmo G 9 o oo aolidliad
https://sanad.iau.ir/en/Journal/jeml

The role of climate change on ecosystem and biodiversity

Sayed Aliasghar Mostafafizadeh!, Mohammad Mirzaei Heydari*"

I PhD Student, Institute of Agriculture, Water, Food, and Nutraceuticals, Isf.C., Islamic Azad University,

Isfahan, Iran

? Associate Professor, Department of Production Engineering and Plant Genetics, Institute of Agriculture,
Water, Food, and Nutraceuticals, Isf.C., Islamic Azad University, Isfahan, Iran

*Corresponding Author: mirzaeiheydari@khuisf.ac.ir

Original Paper

Received: 2024.06.21
Accepted: 2024.11.23

Keywords:
Climate change,
ecosystem,
biodiversity.

Abstract

Climate change has profound and widespread effects on Earth's ecosystems and
biodiversity. Increasing temperatures, changing precipitation patterns, and the occurrence
of extreme weather events directly and indirectly impact various habitats and species.
These changes can lead to species displacement, alterations in the timing of biological
activities, and a reduction in genetic diversity. Many species are unable to adapt to new
conditions due to temperature shifts and are consequently at risk of extinction.
Furthermore, climate change can affect food chains and ecological interactions, which in
turn can lead to changes in the structure and functioning of ecosystems. As a result, the
decline in populations of some species may have cascading effects on other species and
ecosystems. This research examines the various impacts of climate change on ecosystems
and biodiversity, and also analyzes strategies to mitigate these effects and protect
biodiversity against climate challenges. Ultimately, the findings of this research can
contribute to a better understanding of the challenges and opportunities in the sustainable
management of natural resources and biodiversity conservation, assisting policymakers
and researchers in making informed decisions.
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Extended Abstract

Introduction: Climate change is increasingly recognized as one of the most pressing environmental challenges of the
21st century, with profound and widespread consequences for ecosystems and biodiversity worldwide (IPCC, 2022). It
alters fundamental ecological parameters such as temperature, precipitation patterns, and sea level, influencing species
distribution, ecosystem productivity, and biogeochemical cycles. These shifts trigger cascading effects including drought,
floods, forest fires, ocean acidification, and sea level rise, posing significant threats to ecosystem services, food security,
and human livelihoods. Mounting evidence suggests that biodiversity and ecological stability are undergoing substantial
transformations, especially in sensitive habitats such as drylands and coastal zones. The present study aims to provide a
comprehensive synthesis of how climate change affects ecosystem structures, species dynamics, primary productivity,
and ecological resilience, highlighting both the direct and indirect pathways of influence.

Materials and Methods: This research employed a qualitative narrative review approach, based on content analysis of
scientific literature, policy reports, and empirical studies published between 2000 and 2024. Systematic data collection
was conducted using academic databases including ScienceDirect, Scopus, Springer, Web of Science, Google Scholar,
SID, and Maglran. Selection criteria focused on scientific credibility, direct relevance to climate-ecosystem interactions,
and inclusion of analytical or applied findings. The materials were categorized thematically into six key areas: (a) direct
and indirect impacts on ecosystem structure and function; (b) changes in species behavior and distribution; (c¢) effects of
greenhouse gases and temperature rise; (d) threats to food security and agro-ecological productivity; (e) adaptation
mechanisms in species; and (f) mitigation and policy strategies for ecosystem resilience. Data were analyzed using an
inductive-comparative framework to extract common themes and divergent patterns across ecological and geographical
contexts.

Results: The findings indicate that climate change significantly alters biodiversity patterns, ecosystem functionality, and
species interactions. Alterations in rainfall regimes, increased drought, and rising sea levels have caused shifts in plant
phenology, habitat suitability, and species migration routes. Dryland ecosystems, which host high biological value, are
particularly vulnerable due to their reliance on seasonal rainfall. Increased atmospheric CO: and global warming intensify
evapotranspiration, reduce soil moisture, and degrade vegetative cover. Moreover, climate-induced changes affect gene
flow, phenotypic plasticity, and the evolutionary trajectory of many species. In agriculture-dependent regions, especially
those reliant on rain-fed farming, food security is under substantial threat due to declining crop yields, soil degradation,
and water scarcity. Climate change also impairs oceanic ecosystems through warming and acidification, jeopardizing
marine biodiversity and fishery resources.

Discussion and Conclusion: Climate change directly and indirectly influences ecological processes, species survival,
and food systems. As climate variability intensifies, adaptive responses among flora and fauna manifest through
morphological, behavioral, and genetic changes. However, the pace of anthropogenic climate change often outstrips the
capacity of many species to adapt, increasing extinction risks and undermining ecosystem stability. From a policy and
management perspective, climate-resilient agriculture, ecosystem-based adaptation, biodiversity conservation, and
sustainable land and water management are essential for mitigating adverse effects. Preserving ecosystem functions and
promoting local adaptive capacity require integrated strategies involving traditional knowledge, genetic diversity, and
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international cooperation. This study underscores the urgent need for coordinated global efforts to address climate impacts
on biodiversity, ecological services, and food security, which are foundational to sustainable development.

Keywords: Climate Change, Ecosystem Functioning, Biodiversity Loss, Species Adaptation, Food Security,
Environmental Policy, Greenhouse Gases.
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