CRISIS MANAGEMENT AND TECHNOLOGIES. 2025. No 1 (26)

R.R. Armenakyan, L.L. Hakobyan, L.L. Baghdasaryan
THE ENVIRONMENTAL CONSEQUENCES OF WIND REDUCTION

The intricate dynamics of Earth’s climate system are governed by a multitude of factors, including solar
radiation, atmospheric pressure, and oceanic currents. Among these, wind plays a pivotal role in shaping
weather patterns, dispersing seeds and pollen, and facilitating the global exchange of heat and moisture.
Technological advances, climate change, the current conditions and extent of urban development and the
growing concern about their consequences have led to increased interest in wind mitigation measures. While
wind reduction may lead to some localized benefits, its impact on the environment needs to be studied
separately.
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Wind is not merely an atmospheric phenomenon; it is an essential component of the Earth's
energy balance and climatic regulation. Winds contribute to the process of oceanic upwelling, which
bring nutrient-rich water to the surface, supporting the marine food chain. By facilitating the mixing
of air and ocean waters, winds also help in regulating temperatures and maintaining the Earth’s
thermal equilibrium. Additionally, wind patterns are crucial for the dispersal of pollutants and
greenhouse gases, dictating how these substances propagate through the atmosphere and impact
ecosystems and human health.In nature, there are such natural resources which are called
renewable, and they allow to optain a sufficient amount of energy resources. Wind is considered
one such wealthlectrical, thermal, mechanical. The advantages of wind energy are as follows [7].
> wind energy helps save the environment;

»  the use of traditional energy resources is reduced;

»  the number of emissions harmful to the biosphere is reduced;

»  when the power generating units operate, smog does not occur;

> the use of wind energy excludes the possibility of acid rain.

This energy can be used in everyday life for various needs. Wind generators, sails, and
windmills are commonly used to convert win.

Efforts to reduce wind-wheather through urban design that aims to create sheltered
environments or through the proliferation of wind turbines that harness energy-can inadvertently
disrupt the delicate balance of local ecosystems and broader climatic patterns.
As a result of the analysis of the data collected by us, we have come to such a conclusion that the
decreasing trend of winds in the Republic of Armenia in recent years is inevitable.
During the period 2016-2022, the lowest level of wind speed reduction was recorded in 2021, 2022
recorded a slight increase, but taking into account a number of circumstances, we can state that this
process can continue for a long time, as long as the state does not intervene to prevent it [6].
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Diagrama 1. Average Yearly Wind Speed in Yerevan 2016-2022 [6]
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Diagrama 2. Monthly Average Wind Speed in Yerevan 2016-2022 [6]
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According to the studies, the increase in wind speed was observed only in the summer months
during 2016-2022.It can also be noticed that only those months of 2016 and 2018 recorded the
highest indicators [6].

Here, we explore several of the significant environmental consequences associated with
reducing winds.

The reduction of winds can lead to changes in temperature and precipitation patterns. In
urban environments, the construction of high-rise buildings can create wind tunnels or obstruct

natural airflow, resulting in localized areas of stagnant air. As a result, these areas may experience



higher temperatures—often termed "urban heat islands"—due to the accumulation of heat and
pollutants. This phenomenon not only raises energy consumption for cooling but also exacerbates
air quality issues, ultimately impacting publichealth.Our previous studies document exactly this [1].

Many ecosystems depend on the dispersal mechanisms facilitated by wind. Plants, for
instance, rely on wind for seed dispersal, while numerous insect species depend on wind for
navigation and feeding. The reduction of wind can disrupt these natural processes, potentially
leading to declines in plant populations and disruption of pollinator activities [3]. Such changes can
have cascading effects throughout the food web, ultimately jeopardizing biodiversity. Moreover, the
local fauna that depends on particular flora for sustenance may also be adversely affected, leading
to possible local extinctions and decreased genetic diversity [8].

The complex interactions between weather systems and ecosystems can give rise to
unintended climate feedback loops when winds are reduced. For example, stagnant air can lead to
higher concentrations of greenhouse gases in the lower atmosphere, amplifying the greenhouse
effect and accelerating climate change. With increased temperatures and changing weather
conditions, ecosystems may shift, leading to habitat loss and further imbalance within various
naturalsystems [2].

According to forecasts, the yield of agricultural crops will decrease by 8-14% by 2030 [5].

The negative impact of climate change on this indicator is mainly due to the direct impact of
changes in temperature and precipitation, increasing demand for irrigation water and decreasing
irrigation water reserves in the conditions of reduced precipitation and high evaporation, as well as
increasing the frequency, intensity and duration of climatic risks and expanding their spatial
distribution.According to forecasts, by 2030, as a result of climate change, the total area of pastures
in Armenia will decrease (areas of pastures in the sub-alpine and alpine zone by 19-22%), and the
volume of crops obtained from them will decrease by 4-10%.Due to the negative impact of climate
change, the issue of food security is also becoming more vulnerable in the republic [5].

The deployment of wind turbines is a significant step toward renewable energy generation, yet
this practice, while aimed at reducing reliance on fossil fuels, can lead to undesired outcomes if not
carefully managed. Large-scale wind farms can influence local wind patterns, potentially leading to a
localized reduction in wind speeds. This may create a feedback loop that diminishes the efficiency of
wind energy generation as nearby turbine installations affect the airflow required for optimal energy
production [9].

Wind not only influences atmospheric conditions but also plays a crucial role in oceanic
currents. The reduction of winds can alter these vital currents, impacting marine ecosystems and
global climate systems. Ocean currents contribute to the distribution of heat across the planet, and
any alteration in these currents can result in unpredictable weather patterns, shifts in marine
biodiversity, and changes in fish migration routes. Such disruptions can lead to economic
consequences for communities reliant on fisheries and tourism [4].

While reducing winds can yield immediate benefits, particularly in urban contexts, the broader
environmental consequences warrant careful consideration. A holistic approach is necessary, one
that weighs the short-term advantages against potential long-term repercussions. Sustainable urban



planning, effective pollution control measures, and conservation strategies must be implemented to
mitigate the negative environmental impacts of wind reduction. As we confront the dual challenges
of climate change and biodiversity loss, a nuanced understanding of the role of wind within our
ecosystems is more critical than ever. Our commitment to sustainable practices not only preserves
the intricate balance of our planet’s climate but also safeguards the rich tapestry of life it supports.
In forging ahead with advancements in technology and urban development, we must prioritize
strategies that harmonize with natural processes to ensure a sustainable and resilient future for

generations to come.

References

1. AkonsH JLJI., ApmenakaH P.P., barpacapan JI.JI., Maptupocan A.X., Dkonorvyeckume nocnepcreus
CTpouTenbCcTBa BbICOTHbIX 3aaHnini. PETMOH U MUP HayuHo-aHanuTuueckuii mypHan tom XVI, Ne 1 (56),
2025. c. 151-157.

2. Grigorieva E., Livenets A., & Stelmakh E., Adaptation of agriculture to climate change: A scoping
review. Climate, 11(10), 2023.

3. Praveen B., & Sharma, P., (2019). A review of literature on climate change and its impacts on
agriculture productivity. Journal of Public Affairs, 19(4), e1960.https://doi.org/10.1002/pa.1960
(accessed on 02 december 2024).

4. National Oceanic and Atmospheric Administration ~NOAA!. N.d. lllustrating the Aesthetic Impacts of
Offshore Wind Turbines in Lake Erie. NOAA Coastal Services Center, Charleston, SC. Available at
http://www. csc.noaa.gov/digitalcoast/action/canviserie.html

5. «Gninununbunipjwu ninpuind Yihdwih thnihnfunygiuiu hwpdwpynnuwunigjuwu hwjtguwlwngp
L dhongwnnudutiph gwuyp hwuwnwwnbint dwuht» << Yunwywpnigjuiu 2021 pwywuh dwihup 13-h
N 749-L, npnonud https://www.e-draft.am/ru/projects/4888/justification (accessed on 08 april 2025).

www.ncei.noaa.gov (accessed on 02 december 2024).

6. https://www.eia.gov/energyexplained/wind/wind-energy-and-the-environment.php(accessed ~ on 25
december 2024).
7. https://www.researchgate.net/publication/276077996_Environmental_issues_associated_with_wind_ener

gy_-_A_review (accessed on 08 april 2025).

8. Kirchhoff T., Ramisch, K., Feucht, T., Reif C., & Suda, M. (2022). Visual evaluations of wind turbines:
Judgments of scenic beauty or of moral desirability?. Landscape and Urban Planning, 226, 104509.
https://doi.org/10.1016/j.landurbplan.2022.104509.


https://doi.org/10.1002/pa.1960
https://www.e-draft.am/ru/projects/4888/justification
http://www.ncei.noaa.gov/
https://www.eia.gov/energyexplained/wind/wind-energy-and-the-environment.php
https://www.researchgate.net/publication/276077996_Environmental_issues_associated_with_wind_energy_-_A_review
https://www.researchgate.net/publication/276077996_Environmental_issues_associated_with_wind_energy_-_A_review
https://doi.org/10.1016/j.landurbplan.2022.104509
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Gphyph Yipdwywlwt hwdwlwpgh pwpn nhbwdplwt Gupqudnpdmd £ puqdwehy gnpéntiubpnd,
bbpwnywy wpbqulbuht wnwaquyenidp, dptninppught upnidp b oyypwlnuuyhti hnuwbptbpp: Pwdht
wnwgpuyhti nbip £ fuwnnid Gnuwbwluyhte oppliwswihniginiiiph duwynpdwt, ubpdbph b Swnlwihnynt
gndwi, obindniygywti U funbwynipqutl qnpwy thnfuwbwydwt hbpypwgdwl gnpémid:  Skfutininghwlw
wnwopbpwgn, Yihdwywlwl thnhnfuniiniutinp, pwnwpwhtinyeywt bephyw wuwydwutpt ne Swywybtpp
b npwtg hGiplwbptbph JbGpwpbpw; wénn  dipwhngniyeynitp, hwtqbgnty Gt pwdnt  bjwqgbgdwt
dhongunnidutph tyuindwdp htipwppppnigyuwt pwpdpwgdwi: (6L pwdhtubiph Ypéwipnidp Ywpnn £
hwtqbgtty npny pbnuytiwugyws ognuptliph, uwluyt ypowlw dhowuypph Ypw npw wqnbignyeyniat
wnwbdht nunidbiwuppniyput Yuphp nibp:

Unwtgpuyphti  pwnbp. pwdhbliph  Ypdwipnid,  Gquwdwdughti - tyninghwlwt  hGplwtiptGn,
tubpghuyh Swfuubinh Ypdwipnid, obpdwyhti hwywuwpwlpnnygniti, oindnguyhti quiqbip, Lbhuwwwy-
dwbiiipnh thnihnfunisyniti:

P.P. ApmeHaksH, J1.JI. AkonsH, J1.J1. barpacapsH

JKOJIOMMYECKUE NOCNEACTBUA COKPALLEHNA BETPA

CnoxHaa OuHamuka Knumamu4eckol cucmembl 3emau onpeodensaemca MHO2UMU (PaKmMopamu, BKIOHAA
COMHeYHyro paduayuro, ammocgepHoe 0asneHue u okeaHcKue meyeHus. Cpedu HUX semep uzpaem KiKoYesyHo
ponb 8 (hopMUPOBAHUU NO20OHbIX YCA0BUL, pacnpocmpaHeHUU CeMAH U NblibUbl, a makxe obnez4eHuu
2nobanbHozo obmeHa menna u enazu. TexHonoudeckuli npozpecc, usMeHeHuUe KIUMAama, mekywue ycaosus u
macwmabbl 20po0CKO20 pa3sumus, a makxe pacmyujas obecnokoeHHocmb no nosody ux nocnedcmasuli
npusesu K NOBbIWEHUIO UHMepeca K Mepam no cmazyeHuro nocnedcmsuli sempa. Xoms cokpawjeHue sempos
MOXem npusecmu K HEKOMOPbIM JIOKA/bHbIM Bbleodam, so30elicmsue Ha oKpyMarouwlyto cpedy mpebyem
0mOesIbHOo20 U3Y4eHUs.

Knioyesble cnosa: ymerbuieHue 8empos, KpumMu4ecKue 3Ko/mo2uYecKue nocnedcmsus, COKpaujeHue

3ampam Ha anekmpoaHepauto, mensosoli 6anaHc, NapHUKOBble 2a3bl, UMeHeHUe ycnosuli NPOXUBAHUA.
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