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Climate change in hot and arid regions like Abadan poses a serious threat to
food security and water resources. Accurate projections of future conditions
are essential for developing effective adaptation strategies. In this study, the
LARS-WG 8 model was applied using meteorological data from Abadan station
(Iran) under three climate scenarios, SSP1-2.6, SSP2-4.5, and SSP5-8.5, for the
year 2040. Interpretation of the climate data for 2023 and 2024 compared to future
scenarios for 2040 (SSP1-2.6, SSP2-4.5, SSP5-8.5) at Abadan station reveals a
clear trend of warming and seasonal shifts in precipitation. In July, maximum
temperature rises from 47.2°C (2024) to 48.7°C (SSP5-8.5), while evapotranspi-
ration drops from 393.5 mm to around 291-294 mm, a 25% reduction. December
precipitation increases dramatically from 0.8 mm to 25.7 mm in SSP5-8.5, over 30
times higher. In contrast, rainfall in June remains zero across all scenarios. March
precipitation declines from 45.0 mm to 19.1 mm in SSP2-4.5 (a 58% drop), while
minimum temperature rises from 13.9°C to 16.0-16.5°C (about 15% increase).
These shifts indicate higher temperatures, reduced summer evapotranspiration, and
a concentration of rainfall in cooler months, directly affecting crop water needs and
irrigation scheduling. Based on the results obtained, it is recommended that
agricultural planning in Abadan move towards climate change-resistant cropping
patterns, improve irrigation efficiency, and revise water allocation plans to take into
account the increasing temperature and increasing concentration of precipitation in
the cold months of the year.
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Introduction. Climate change poses significant challenges to arid and semi-
arid regions, where water scarcity and extreme temperatures already threaten
agricultural productivity and human well-being [1]. Abadan, located in southwestern
Iran, is particularly vulnerable to climatic shifts due to its hot climate, limited water
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resources, and strategic socio-economic importance. Anticipating future climate
conditions in such regions is essential for informed planning and adaptation
strategies. to continue throughout the 21st century, raising the risk of desertification
and ecosystem degradation. Rising temperatures and variable rainfall have led to
increased aridity, more frequent and severe droughts, and reduced soil moisture,
which together threaten agricultural productivity, food security, and water resources
[2]. These climatic shifts also reduce the carbon and nutrient storage capacity of soils,
diminish biodiversity, and impair essential ecosystem services, further challenging
the resilience of local communities [3]. Stochastic weather generators, such as the
LARS-WG 8 model, offer a robust framework for simulating daily climate data
under various future scenarios. By downscaling global climate projections to local
scales, LARS-WG enables researchers to assess potential changes in key
meteorological parameters, including temperature, precipitation, and solar radiation,
with high temporal resolution [4]. The model is particularly effective in reproducing
the statistical characteristics of observed weather data, filling gaps in historical
records, and providing high-resolution projections for specific locations, even in
regions with limited or missing data [5, 6].

The research background on the LARS-WG 8 model and climate change
prediction indicates that this model has been widely used for simulating and
forecasting temperature and precipitation across various regions, particularly in arid
and semi-arid areas. Studies conducted in Irag using the LARS-WG 8 model and
General Circulation Model (GCM) data under various emission scenarios (such as
RCP and SSP) have shown that annual temperatures will significantly increase by
the end of the century, exceeding 5°C in some regions, while precipitation trends
may either increase or decrease depending on the region and scenario [7, 8].
This model demonstrated satisfactory performance in calibration and validation
using historical datasets, successfully projecting future climate trends with
reasonable accuracy [9]. Moreover, studies have shown that LARS-WG performs
well in reproducing the statistical characteristics of climate data and identifying
extreme events such as heavy rainfall or droughts. However, the uncertainty in
precipitation projections is generally higher than that of temperature, and combining
multiple climate models can yield more reliable results [10].

The study by Mohammadi et al. [11], aimed at predicting climate change in
the Southern Zagros Region for the year 2038, utilized the LARS-WG weather
generator model along with data from GCMs under two emission scenarios: RCP4.5
and RCP 8.5. The results indicated a significant upward trend in annual temperature
across the examined stations, with some cases exceeding historical averages.
Moreover, precipitation levels declined in most stations, although the intensity and
pattern of this reduction varied depending on the climate scenario and the
geographical location of each station. The results of Salahi et al. [12], who applied
the LARS-WG model in the Urmia Lake watershed, showed that according to the
projections for the 2050s, precipitation is expected to decrease by 1.12%, while
temperature is projected to increase by 1.3°C. The study by Kamari et al. [13]
evaluated the performance of the LARS-WG model in predicting meteorological
parameters across cotton-growing climatic zones in Iran. In this research, data from
GCMs for the future period of 2041-2060 were input into the LARS-WG model,
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and trends in temperature and precipitation were analyzed. The results indicated that
the annual average of minimum and maximum temperatures in the studied regions
will increase significantly, while precipitation levels in areas leading to the central
arid plateau and southern Iran are expected to decline.

The study by Dastranj and Noohegar [14] examined climate change and its
implications for natural resource governance in the Mahabad Region. In this
research, daily data on temperature (minimum and maximum), precipitation, and
sunshine hours from 1986 to 2014. Using the LARS-WG 8 downscaling model, the
future climate conditions for the period 2021-2040 were simulated. The results
showed that the average minimum and maximum temperatures are projected to
increase by approximately 20% and 8%, respectively, while the annual average
precipitation is expected to decrease by around 13%. This study aims to evaluate the
projected climate conditions in Abadan for the year 2040 using the LARS-WG 8
model under selected emission scenarios. The results will provide insights into
possible shifts in climatic patterns and support regional efforts in climate-resilient
planning, particularly in agriculture and water resource management.

Materials and Methods. Abadan is located in the Southwest of Iran, within
Khuzestan Province. Its geographical coordinates are 48°17' longitude and 30°20'
latitude, with an elevation of 3 m above sea level and a total area of 2.796 km?.
Positioned near the shores of the Persian Gulf and adjacent to desert regions (Desert
areas of Southwestern Iran and Iraq), the city experiences a hot and humid climate
due to its geographical setting. This location also makes Abadan vulnerable to
airborne dust and suspended particles that are carried from surrounding desert areas
toward the city [15].
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Fig. 1. Location of the study area.
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Tab. 1 presents the characteristics of the Abadan weather station based on
average data from the last decade.

Table 1

Specifications of the Abadan Meteorological Station (Recent Decade Average)

Parameter Value

Latitude, ° 30.37

Longitude, ° 48.22

Station Elevation, m 6.60
Annual Precipitation, mm 250.93
Average Annual ETo, mm 2940.23
Average Annual Temperature, °C 27.64

Average Annual Wind Speed, m/s 3.36

Average Relative Humidity, % 43.17

LARS-WG Model. The LARS-WG 8 model is a stochastic weather simulation
tool used to generate daily climate data such as precipitation, temperature, and solar
radiation based on short-term historical records. It is widely applied in climate
change studies and in assessing its impacts on agriculture and water resources [5].
The model can produce long-term synthetic time series with statistical characteristics
similar to observed data. Statistical evaluations have shown that LARS-WG can
reproduce the mean and frequency distribution of precipitation and temperature with
acceptable accuracy, although it has limitations in replicating the variance of daily
and monthly data [16].

This model is commonly employed through a three-step process, calibration,
validation, and generation of synthetic climate data, and is well-suited for projecting
future climate scenarios. In LARS-WG, depending on the version and research
objectives, a range of GCMs can be utilized [6]. For instance, the fifth version of
LARS-WG, based on the IPCC Fourth Assessment Report, includes 15 GCMs, six
of which (GFCM21, HadCM3, INCM, IPCM4, MPEH, and NCCCSM) are run
under 3 scenarios: SRA2, SRA1B, and SRB1. In more recent studies, models from
CMIP3 and CMIPS5 project such as HadCM3, GFDL-CM2.1, ECHAM5-OM, CCSM3,
MRI-CGCM2.3.2, CSIRO-MK3, CanESMZ2, and others have also been employed in
LARS-WG under various scenarios, including RCP4.5 and RCP8.5 [17].

GCMs from various projects such as CMIP5, and especially CMIP6, are
widely used for simulating and projecting Iran’s climate. Each model tends to
perform better in a specific climatic region. For instance, CNRM-CM®6-1 and MRI-
ESM2-0, which showed good performance in humid areas, were less accurate in arid
and hyper-arid zones. Conversely, models such as HadGEM3-GC31-LL, BCC-
CSM2-MR, and CanESMD5, which performed well in arid and hyper-arid regions,
were less reliable in humid zones [18]. In the present study, the HddGEM3-GC31-
LL general circulation model from the CMIP6 ensemble has been used to investigate
climate change projections for the city of Abadan in the year 2040.

Tab. 1 presents the meteorological characteristics of the Abadan station.
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Results and Discussion.

Scenario 1 (Comparison of 2023 and 2039). Based on the 2023 climate data
from the Abadan station, the temperature and precipitation patterns reflect the
region’s hot and arid climate. The average minimum temperature ranges from 9.4°C
in January to 30.6°C in August, while the maximum temperature rises from 16.5°C
in winter to 48.5°C in summer. Monthly precipitation is concentrated in winter and
early spring, especially January with 88.4 mm, whereas from May to September,
rainfall is nearly absent. This pattern aligns with reference evapotranspiration (ETo),
which increases from 44.9 mm in January to over 390 mm in June, indicating a sharp
rise in crop water demand during the hot, dry season (Fig. 2). The 2023 climate data
from Abadan station fully aligns with the characteristics of the region’s hot and arid
climate. This pattern is also confirmed by the Consecutive Dry Days index (CDD),
as Abadan recorded 193 consecutive dry days, one of the highest values in the
country [19].
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Fig. 2. Meteorological parameters in the baseline year 2023.

Comparison of the 2023 baseline with the SSP1-2.6 scenario for the year 2040
in Abadan reveals notable shifts in temperature, precipitation, and ETo. In January,
the maximum temperature rises from 16.5°C to 19.8°C, a 20% increase, while precipi-
tation drops sharply from 88.4 mm to 20.1 mm, a 77% decrease. In July, the minimum
temperature increases by 6.6% (from 30.1°C to 32.1°C), however ET, decreases by
25% (from 362.3 mm to 269.9 mm) (Fig. 3). The reason for the decrease in ETy is
that this parameter is calculated using the Hargreaves-Samani equation. Since the
range of minimum and maximum temperatures decreases, ETo decreases. Annual
precipitation decreases significantly, reaching values close to zero in months such as
February and December, while November shows a 144% increase in precipitation.

Comparison of the baseline climate data from 2023 with two future scenarios,
SSP1-2.6 and SSP2-4.5, for the year 2040 at the Abadan station reveals a clear trend
of warming and reduced precipitation in the region. In January, the maximum
temperature rises from 16.5°C in the baseline to 19.8°C under SSP1-2.6 and 19°C
under SSP2-4.5, representing increases of approximately 20% and 15%, respectively.
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Precipitation in the same month drops from 88.4 mm to 20.1 mm (SSP1-2.6) and
22 mm (SSP2-4.5), indicating a decline of about 75%. In hot months like July, the
minimum temperature increases from 30.1°C to 32.1°C (SSP1-2.6) and 32°C (SSP2-
4.5), a rise of roughly 6.6%, while ET, decreases from 362.3 mm to 269.9 mm and
270 mm, a reduction of around 25%. Summer precipitation remains zero across all
scenarios, but in November, rainfall increases from 17.1 mm to 41.8 mm (SSP1-2.6)
and 43 mm (SSP2-4.5), marking a surge of over 150% (Fig. 3).

Analysis of climate data from Abadan station for the baseline year 2023 and
three future scenarios for 2040 (SSP1-2.6, SSP2-4.5, SSP5-8.5) reveals a gradual
trend of warming, reduced precipitation, and shifts in ETo. In June, maximum
temperature rises from 45.1°C in 2023 to 45.6°C (SSP1-2.6), 45.7°C (SSP2-4.5), and
45.9°C (SSP5-8.5), while ETo drops from 392.5 mm to 258.5 mm, 259.7 mm, and
261.8 mm, respectively, a reduction of about 33%. In March, rainfall decreases from
42.8mm to 26.0 mm (SSP1-2.6), 23 mm (SSP2-4.5), and 29.3 mm (SSP5-8.5),
indicating a decline of 31-46%. November shows a notable increase in precipitation
from 17.1 mm to 41.8 mm, 43 mm, and 41.1 mm, over 140% growth. Minimum
temperature in July rises from 30.1°C to 32.1°C, 32.1°C, and 32.3°C, reflecting a 7%
increase (Fig. 3). According to the findings reported in the studies by Dehghani et
al. [5, 6], it is observed that the three aforementioned scenarios lead to warming,
changing rainfall patterns, and changing crop water demand with different
intensities, highlighting the need for adaptive water and agricultural strategies.
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Fig. 3. Projected meteorological parameters for 2039 under SSP5-8.5, SSP2-4.5, SSP1-2.6.

The 2024 climate data from Abadan station reveals a typical hot and arid
pattern. Minimum temperatures range from 8.1°C in December to 30.5°C in August,
while maximum temperatures rise from 21.2°C in winter to 47.2°C in summer.
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Rainfall is sparse and concentrated in winter and early spring, with the highest
amount recorded in March (45.0 mm), and no precipitation observed from June to
September. ETy increases sharply during the hot season, peaking at 393.5 mm in July,
indicating high water demand.

Scenario 2 (Comparison of 2024 and 2040). The 2024 climate data from
Abadan station reveals a distinctly hot and arid pattern with notable temperature and
precipitation fluctuations. Minimum temperatures range from 8.1°C in December to
30.5°C in August, while maximum temperatures rise from 21.2°C in winter to 47.2°C
in July. Annual precipitation is extremely limited, with significant rainfall only in
March (45.0 mm) and February (25.1 mm), while no rainfall is recorded from June
through September. ETy increases sharply during the hot season, rising from 96.9 mm
in January to 393.5 mm in July, over four times higher, indicating intense crop water
demand in summer (Fig. 4).
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Fig. 4. Meteorological parameters in the baseline year 2024.

Comparison of the 2024 climate data with the SSP1-2.6 scenario for 2040
at Abadan station reveals notable shifts in temperature, precipitation, and ETo.
In January, the minimum temperature drops from 11.0°C to 8.1°C (26% decrease),
and the maximum temperature falls from 22.7°C to 18.8°C (17% decrease), while
precipitation slightly increases from 6.2 mm to 6.6 mm. In March, the maximum
temperature rises from 25.4°C to 27.6°C (8.6% increase), but rainfall decreases by
nearly 50%, from 45.0 mm to 22.3 mm. During hot months like July, the maximum
temperature increases from 47.2°C to 48.3°C (2.3% rise), while ETo drops from
393.5mm to 291.2 mm (a 26% reduction). Notably, December precipitation rises
dramatically from 0.8 mm to 21.5 mm (Fig. 5).

Comparison of the 2024 baseline with two future scenarios, SSP1-2.6 and
SSP2-4.5, for the year 2040 at Abadan station reveals significant shifts in climate
indicators. In July, ETo drops from 393.5 mm in 2024 to 291.2 mm under SSP1-2.6
and 291.7 mm under SSP2-4.5, reflecting a reduction of about 26%, while maximum
temperature rises from 47.2°C to 48.3°C and 48.4°C, respectively. December
precipitation increases dramatically from 0.8 mm to 21.5 mm (SSP1-2.6) and
25.6 mm (SSP2-4.5), more than 25 times higher. In March, rainfall declines from
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45.0 mm to 22.3 mm and 19.1 mm, nearly a 50% drop, while minimum temperature
rises from 13.9°C to 16.0°C in both scenarios, a 15% increase (Fig. 5).

Comparison of the 2024 baseline with three future climate scenarios for 2040
(SSP1-2.6, SSP2-4.5, and SSP5-8.5) at Abadan station reveals concurrent trends
of gradual warming, reduced ETo, and a shift in rainfall toward cooler months.
In January, minimum temperature drops from 11.0°C to 8.1°C (SSP1-2.6), 8.3°C
(SSP2-4.5), and 9.0°C (SSP5-8.5), a decrease of up to 26%, while precipitation rises
from 6.2 mm to 6.6 mm, 7.8 mm, and 8.2 mm, respectively. In hot months like July,
maximum temperature increases from 47.2°C to 48.3°C, 48.4°C, and 48.7°C (about
3% rise), while ETo drops from 393.5 mm to 291.2 mm, 291.7 mm, and 293.7 mm,
roughly a 25% reduction in crop water demand. December rainfall surges from
0.8 mm to 21.5 mm, 25.6 mm, and 25.7 mm (Fig. 5).
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Fig. 5. Projected meteorological parameters for 2040 under SSP5-8.5, SSP2-4.5, SSP1-2.6.

The results of this study are consistent with regional analyses concerning
Southwestern Iran and neighboring countries in terms of the warming trend,
particularly in the near-term period up to 2040. According to CMIP6 multi-model
studies, Iran’s annual mean temperature during this period is likely to increase by
approximately 1.26°C, and the intensity of warming is predicted to be greater in the
Central, Southern, and Southwestern Regions than in other regions [20]. The results
of the study by Abdulsahib et al. [7] using the LARS-WG model and the CMIP6
model suite showed that in Northern Iraq, both SSP2-4.5 and SSP5-8.5 climate
scenarios will lead to significant temperature increases and changes in distribution
patterns in the future period.

Also, the results of Hadi et al. [10] showed that in future periods, temperature
increases are certain in both SSP2-4.5 and SSP5-8.5 scenarios, and the intensity of
warming will be greater in the SSP5-8.5 scenario. Precipitation patterns also undergo
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significant changes; so that some months have seen a decrease in precipitation and
some months have seen an increase, which indicates seasonal fluctuations and
spatial-temporal changes in precipitation. According to the results reported in the
study by Huang et al. [1], the area of semi-arid regions in the world has increased
significantly over the past six decades, and this expansion has been mainly due to
increasing temperatures, decreasing effective precipitation, and intensifying droughts.

Based on the outcomes reported by Dehghani et al. [5], future climate scenarios
will cause an increase in temperature, a change in precipitation pattern, and a decrease
in water productivity of irrigated wheat in Alborz province, highlighting the need to
adopt adaptation strategies in irrigation management and select resistant cultivars.

This is also evidenced by other studies [21-23].

Conclusion. Based on the comparison of baseline years 2023 and 2024 with
three future climate scenarios for 2040 (SSP1-2.6, SSP2-4.5, and SSP5-8.5) at
Abadan station, it can be concluded that the region is facing significant climate shifts
affecting temperature, precipitation, and ETo. In all scenarios, maximum temperatu-
res during hot months such as July and August exceed 48°C, while ET, drops by up
to 25% compared to baseline years — likely due to changes in humidity, cloud cover,
or solar radiation. Meanwhile, rainfall in cold months, especially November and
December, increases dramatically, reaching more than 30 times the baseline in some
cases, while summer precipitation remains zero. This seasonal shift in rainfall,
combined with reduced evaporative stress in summer, indicates fundamental changes
in crop water requirements, irrigation timing, and water resource management.
Therefore, in response to future climate scenarios, it is essential to revise adaptation
strategies, optimize agricultural calendars, and develop resilient infrastructure to
maintain agricultural productivity and food security in the region.

It is suggested that the cropping pattern of the region be purposefully
redesigned, given the intense summer heat and significant increase in precipitation
in the cold months. In this regard, the development of solar-agricultural farms (Agro-
PV) as an innovative solution can both reduce soil temperature and evaporation and
provide sustainable energy for irrigation systems. It is also recommended that the
cultivation of drought-resistant and heat-resistant crops such as sorghum, sesame,
millet, heat-resistant cotton, cowpea, quinoa, and drought-loving medicinal plants be
prioritized. In addition, developing rainwater harvesting infrastructure and water
recycling systems is essential for dry-season resilience.

This study has some limitations. First, the analysis is based on data from only
one weather station and one atmospheric general circulation model (HadGEM3-
GC31-LL). Although this provides a consistent basis for scenario analysis, it does
not capture the full range of uncertainty inherent in climate projections. Future
studies could enhance the robustness of the results by employing a ensemble of
multiple CMIP6 models. The Penman-Monteith method is widely regarded as the
most accurate approach for estimating ETo. However, applying it to future periods
requires simultaneous projections of temperature, humidity, wind speed, and solar
radiation. The LARS-WG model, like most stochastic weather generators, primarily
provides reliable projections of temperature and precipitation, but does not generate
other climate variables (i.e., humidity and wind speed) for future periods.
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The projected decrease in ET, for the Abadan Region can be attributed mainly
to the reduction in the daily temperature range (the difference between the maximum
and minimum temperatures) in future scenarios. Since the Hargreaves-Samani
equation is sensitive to temperature differences, a decrease in this range will lead to
a decrease in ETo, even if average temperatures increase. Although the decrease in
ETo may indicate a decrease in agricultural water demand, the concomitant increase
in heavy winter precipitation creates the risk of winter flooding, while a drier spring
could lead to water shortages at critical stages of crop growth. However, these
findings should be interpreted with caution given the inherent uncertainties of
climate models, especially at the local scale.

Based on the findings, the following adaptation measures are recommended
for the Abadan Region:

« adjusting planting times to avoid the coincidence of critical growth stages
with spring dry periods;

« expanding the use of drip irrigation systems to improve water use efficiency;

« developing drainage and flood management infrastructure to address the
increased risk of winter floods;

« integrating seasonal climate forecasts into water allocation planning.
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[(36<UDPLE H6<ULh, LPQUL LUOULH, UATNLUURY: LRULKUS

ULhUU3Ph ONONUNFE8UL UDYEE3NFE8UL FLUKUSAFUL
UAUTHUILNRT &3NFIUSLSEUTUUL Qb MUKTLRUNMYD J0U
LARS-WG 8-h (CMIP6 SSP SCENARIOS) OGSUQNrOUUUL

Uudthnthnid

Upwnwith idwb mwp b snpuyhtt opewtiiipnid Yihduyh thnthnhunipyniin
nipe uyunbwihp L Gbpuyugbnid  ubbtnh wuubgnipjud L opuyhb
ntiunipubtiph hwdwp: Qyuqu wuydwbitph 6pgphn juihounbunidtpn
Juplinp G wpynibwybn hwpdwpynnujutinipyut nuquudupnigynibbtin
Wwtint hwdwn: Wju nunidimuhpnipjubl by LARS-WG 8 unnbp Yhpunyty
E Qpunubth Juyubhg (bpwb) unwugyuwd ontiplinipupwibwljul vifjuybtiph
hhdiwi Yypur' 2040 pyuwljuith huniwp tptip Gihdugwlub ughupbph® SSP1-2.6,
SSP2-4.5 L SSP5-8.5, huiwdwyl: Wpunwih Juyuinid 2023 W 2024 ppR.-h
hduwywlut myjugbiph djtwpubnipniip, haodidunmws 2040 e.-h wygqugqu
ugtiuptitiph htan (SSP1-2.6, SSP2-4.5, SSP5-8.5), puugwhwymnid E mupwugdwh
UL wmbtnnudttiph ubigntughtt thnhnpuniynibttiph hunwly dhwnnid: <nijhupb
wnuwytjugnyb gipiwumhbwbp 47.2°C-hg (2024) pupapubnid £ dhosh 48.7°C
(SSP5-8.5), dhtsntin ETo-i 393.5 u-hg tjwgnid £ dhisl tnwn 291-294 Wi, htsp
Juqund £ 25% bjuqnid: Hajubtdptiphtt SSP5-8.5-n1id wtinnudtitiph putiulp
Yupniy] wend £ 0.8 dif-hg hwubiny 25.7 dd-h, wytih pwb 30 whqud wiytigh:
b mwpptipnienih npw, hnithuhtt mtinnudtiph puwbtwp pnnp ugbitwpbbipnid
dnd £ gquyuijuit: Uwpnm wduju wmbtinnuditipnp SSP2-4.5-mud ijugnid Gt
45.0 duf-hg dhisl 19.1 df (58% wliyniy), dhlyntin Giuquigniyt gipiwumhbwbip
pwipdpwibtind £ 13.9°C-hg thtsl 16.0-16.5°C (Wnwn 15% wi6): Wyu mtinupwunpdtpn
Yquynd G wbth pupap otipdwumhbwbbbph, wiwnughlt gnnpphwgdwb
Juqiwb L whapih Ynoghbwmpughuyh dwuht wytih qny wdhulitipht, hoyp
whdhpwjubtinptih wgnnd £ dywljupnyutinh oph Juiphpbtiph b nonqiwi duniw-
twugnygh Yypuw: Unmwugyud wipmynibpitiph hhdwit ypw punphnipn £ wpygnid,
np Upwnubnid gniquminbuwud wyjubwynpnudp waghh Yihduwgh thnthn-
hunipyubpn nhiwgynih dywjupnyutinh dnntijitinh, puptjough nongiwb wipngni -
tuwytinnipyniip i yepubugh oph puphudwil ypubittpp” hwipyyh wintitng mupyw
gnipn wdhubitinht oipdwumhéwdth wap b mtinnudtiph Ynbgtitinpughuwgh wen:

TEMUHE JEXAHU, BUJXXAH HA3APU, ABAYIIMAJDKU JIMAXAT

OLIEHKA BJIMSIHUSI USMEHEHU S KIIMMATA
HA IIOTPEBHOCTD CEJIbCKOI'O XO3SCTBA B BOJE B ABAJJAHE
C MCITOJIb30OBAHUEM MOJIEJIA LARS-WG 8
(CLIEHAPUI1 CMIP6 SSP)

Pe3ome

W3MmeHeHune KiIMMaTa B )KapKUX U 3aCYILIUBBIX PETUOHAX, TAKUX Kak AOaaH,
MIPEJICTABISIET CEPhE3HYI0 YIPO3y MPOIOBOIBCTBEHHON 0€30MacHOCTH W BOJHBIM
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pecypcam. TouHbIe TPOTHO3bI Oy IYIIX KITMMATHYECKUX yCIOBUN HEOOXOTMBI JIJISI
pa3paboTku 3 PeKTUBHBIX CTpaTeruii anantanuy. B JaHHOM UCce10BaHUU MOJETD
LARS-WG 8 ObLia mprMeHEeHa ¢ UCII0Ib30BAHHEM METEOPOIOIHUCCKUX JAHHBIX CO
craniuu “Abanan” (MpaH) B paMKax TpeX KIMMaTHYECKHX ciieHapueB SSP1-2.6,
SSP2-4.5 u SSP5-8.5 anst 2040 r. MaTepnperanus KIMMaTHYECKUX JaHHBIX 3a 2023
u 2024 rr. B cpaBHeHHH ¢ Oyayimumu cieHapusmu Ha 2040 r. (SSP1-2.6, SSP2-4.5,
SSP5-8.5) Ha craHmmu “A0anaH” BBIABISET YETKYIO TEHACHIUIO MOTCILICHUS H
CC30HHBIX CIIBUTOB B KOJNIMYECTBE OCAJIKOB. B HIoNle MakcHManbHas TeMIIEpaTypa
nossitraercs ¢ 47,2°C (2024 1.) mo 48,7°C (SSP5-8.5), B To BpeMsi Kak 3BaroTpaHc-
nupauust (ETo) cHmwkaercst ¢ 393,5 mm 1o = 291-294 mm, uto Hmke Ha 25%.
KommuecTBo ocankoB B ekadbpe pesko yBemmuuBaetcs ¢ 0,8 mo 25,7 mm B SSP5-8.5,
yro Oosiee ueM B 30 pa3 Beimie. B oTnnume oT 3TOr0, KOJIMYECTBO OCAIKOB B HIOHE
0CTaeTcsl HyJIEBBIM BO BCeX clieHapusaX. KoiauduecTBo 0cakoB B MapTe CHIKACTCS C
45,0 mo 19,1 mm B SSP2-4.5 (cHmkenne Ha 58%), B TO BpeMsl KaKk MUHUMAaJbHAs
Temneparypa nossimaetcs ¢ 13,9°C no 16,0-16,5°C (= Ha 15%). DT u3MeHeHUs
YVKa3bIBAlOT Ha 0Ooliee BBHICOKHE TEMIIEPATYPhl, CHUKCHUE JICTHETO HCMAPEHUS |
KOHIICHTPAIMIO OCaJIKOB B 00Jiee MPOXJIaJHBIE MECALBI, YTO HATIPSMYIO BIUSIET Ha
NOTPEeOHOCTh CENLCKOXO3SIMCTBEHHBIX KYJNBTYp B BojAe M rpaduk opoireHus. Ha
OCHOBaHUWH MOJYYCHHBIX PE3YJITATOB PEKOMEHIYETCs, YTOOBI CEIbCKOX03IHCTBEH-
HOE TIaHUpOoBaHKNe B AOajaHe Mmepenuio K UCTOJIb30BaHUI0 YCTOWYHBBIX K H3MEHE-
HUIO KJIMMaTa MoJielieli ceBOOOOPOTa, ObLIa MOBBIIICHA 3Q(EKTHBHOCTH OPOIICHHS
Y [IEPEeCMOTPEHBI IJIaHbI PacIpeeICHNs BOJIBI C YUYETOM MOBHIIICHHS TEMIIEPaTyPhI
Y YBEJIMYCHUS KOHIICHTPALIUH OCAJIKOB B XOJIO/IHBIC MECAILIBI TO/IA.



