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Introduction
Climate change is one of the most significant environmental challenges. It causes an
Natural hazard, Temperature, increase in the average global temperature, widespread melting of snow and ice, rising
sea levels, air pollution, poverty, etc. No region in the world is immune from this
phenomenon. However, it is more severe in some countries like Iran and Afghanistan.
Climate change in Iran has caused an increase in average temperature, a decrease
in rainfall, and as a result, an increase in the occurrence of droughts and floods,
a decrease in water resources, etc. Afghanistan is also one of the most vulnerable
countries to climate change adverse effects, and the consequences of climate change
include temperature increases, changes in precipitation patterns and extreme weather
events, food insecurity, etc. This study examines the past climate conditions of Iran
and Afghanistan on a macro-national scale and compares them with common solutions
in this area.
Received: Materials and methods
06 August 2023 In this research, we use a qualitative research method and a review approach based
on modeling at the international level. Extracting the results on a national scale has
also been done through the data and information provided by the climate change
Revised: knowledge portal in the field of temperature, precipitation, and natural hazards in Iran
04 October 2023 and Afghanistan.
Result and Discussion
In the first part, Iran and Afghanistan’s historical problems in the field of the Hirmand
River are examined. This dispute is 150 years old and the fact that Afghanistan is
upstream of the Hirmand River has caused Iran to ignore its water rights. Then, past and
04 October 2023 future climatic conditions of Iran and Afghanistan are studied on a macro scale from
the three perspectives of temperature, precipitation, and natural hazards. The monthly
climatology of min-temperature, mean temperature, and max-temperature shows that

Climate change, Precipitation,

wetland.
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the max and min-temperatures in both countries were in July and January, respectively, and the mean
temperature is also similar. The highest and lowest precipitation in Iran is in March and August,
respectively. These values for Afghanistan correspond to March and September, respectively. The
highest observed annual mean temperature in both countries in the last 120 years also belongs to
recent years. The variability and trends of mean temperature and precipitation across the seasonal
cycle of Iran and Afghanistan show that the highest mean temperature belongs to July and the
highest amount of precipitation belongs to March. Iran and Afghanistan have also experienced the
greatest changes in mean temperature distribution. Similarly, for precipitation, it is observed that
the most change in precipitation distribution in Iran belongs to 1951-1980 and in Afghanistan to
1971-2000. Annual and monthly trends of mean temperature and mean precipitation have increased
and decreased respectively. Finally, the projected mean temperature from 2000 to 2100 based
on SSP scenarios, as well as the projected mean temperature anomaly, has been examined. The
most deviations for both countries started in the 2010s and continue until 2100. The study of the
projected annual SPEI drought index, illustrated based on five scenarios, indicates global warming
intensification and a decrease in precipitation. The study of natural hazard statistics in Iran and
Afghanistan in the last 40 years also shows that earthquakes, floods, storms, and landslides have
mostly occurred. The occurrence of drought and flooding has also affected the most people.

In the second part, the three basic axes of adaptation, mitigation, and disaster risk reduction are
introduced to deal with climate change. It is shown that preserving and restoring wetlands is the only
strategy that pays attention to all three axes. Wetlands help adapt to climate change by improving
water quality, supporting biodiversity, and producing organic matter and food. Also, they have the
highest carbon absorption rate and act as a natural carbon sink, causing carbon sequestration and
reducing greenhouse gas emissions. Wetlands also help reduce natural disasters and are resilient to
floods, droughts, fires, storms, landslides, and erosion.

In the third part, the three basic axes of adaptation, mitigation, and disaster risk reduction are
introduced to deal with climate change. It is shown that the strategy of preserving and restoring
wetlands is the only strategy that pays attention to all three axes. Wetlands help adapt to climate
change by improving water quality, supporting biodiversity, and producing organic matter and food.
Also, they have the highest carbon absorption rate and act as a natural carbon sink, causing carbon
sequestration and reducing greenhouse gas emissions. Wetlands also help reduce natural disasters
and are resilient to floods, droughts, fires, storms, landslides, and erosion. Finally, solutions are
explained.

Conclusion

In this research, the past and future climatic conditions of both countries were analyzed on a macro-
national scale based on the reliable international database of the climate change knowledge portal
from the three perspectives of temperature, precipitation, and natural hazards. The obtained results
show the similarity of the patterns in Iran and Afghanistan, and the examination of the past and
future trends of the climate situation indicates an increase in the mean temperature and a decrease
in the mean precipitation, as well as the aggravation of these conditions and a greater threat to both
countries in the future by natural hazards such as floods and earthquakes and drought. Finally, it
is shown that the wetland is a triple strategy compatible with climate change in this context, and
in the situation that both countries are affected by climate change, there is a serious focus on the
preservation and restoration of the Hamoun Hirmand wetland, considering the role of ecosystem
services in the entire watershed shared between the two countries is one of the significant and
common solutions between the two countries. Finally, international mediators or facilitators can
help bridge the gaps and provide impartial guidance to both countries.
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Tablel. Coupled Climate and Earth System Models in CMIP6
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Models Institution Full Country or Region Name
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TaiESM1.0 e 0l Wt (03l5T

AWI-CM-1-1-LR
AWI-CM-1-1-MR
AWI-ESM-1-1-LR

BCC-CSM2-MR

BCC-ESM1

CAMS-CSM1-0

FGOALS-f3-L

FGOALS-g3

CanESM5
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IITM-ESM

CMCC-CM2-SR5
CMCC-ESM2

CNRM-CM6-1
CNRM-CM6-1-HR

CNRM-ESM2-1

ACCESS-ESM1-5

ACCESS-CM2

E3SM 1.0
E3SM-1-1
E3SM-1-1-ECA
EC-Earth3
EC-Earth3-LR
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AS-RCEC Research Center for Environmental Changes,
Academia Sinica Taiwan, China

ool i85 0,41 AW deseo
AWTI Alfred Wegener Institute
Germany

oz 0y BCC (oollil 35 10
BCC Beijing Climate Centre, China

e e
BCC

oz CAMS _ulislga pgle o0lST
CAMS Chinese Academy of Meteorological Sciences China
o CAS pole 20151
CAS Chinese Academy of Sciences China
iy
CAS
o8l Jedos 5 (g5l Joe (51, CCCMa lollS™ 55 0
lobls
CCCMa Canadian Centre for Climate Modelling and
Analysis Canada

& yosS ool asge CCCRAITM oldl ,ois Sl 55 1

Lee-3
CCCR-IITM Centre for Climate Change Research, Indian
Institute of Tropical Meteorology India

LIl o8l s 9550 50 CMCC lail e 2lis)l 55 50

CMCC Centro EuroMediterranco sui Cambiamenti
Climatici Italy

Loyl Goygel 5 Slisios 38 50 s CNRM wlidlyn olisios o 35
sl b gole Slelons o atb iy CERFACS

CNRM Centre National de Recherches Météorologiques
and CERFACS Centre Européen de Recherche et de
Formation Avancée en Calcul Scientifique France

CERFACS s CNRM
CNRM and CERFACS
W2l CSIRO @iliddl S jiiie taio g (oode liios lojl
CSIRO Commonwealth Scientific and Industrial Research
Organisation Australia

!y Austr. Res gl s s 550 g CSIRO-ARCCSS CSIRO

Ll ol ool ot pole
CSIRO-ARCCSS CSIRO and Austr. Res. Council Centre of
Excellence for Climate System Science Australia

(S5 o ouie YL E3SM _Le sloolSiy el pgens oS
E3SM National Laboratories Consortium USA

L5)| EC-Earth (:5....»,“...5
EC-Earth Consortium Europe
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e stalojl sl s (b g3l a1l
oz FIO-QNLM (g81080S8) b0 (5,9L3 4 pyle olKiole;]
FIO-ESM-2-0 FIO-QNLM First Institute of Oceanography and Pilot

MPI-ESM-1-2-HAM

INM-CM4-8
INM-CM5-0

IPSL-CM6A-LR

IPSL-CM5A2-INCA

KIOST-ESM

MIROC-ES2L
MIROC-ES2H
MIROC6
-HADGEM3
GC31-LL
-HADGEM3
GC31-MM

UK-ESM1.0-LL

MPI-ESM1-2-LR
MPI-ESM1-2-HR

MRI-ESM-2.0

GISS-E2-1-G
GISS-E2-1-H
GISS-E2.1-G-CC
GISS-E2-2-G
CESM2
CESM2-FV2
CESM2-WACCM
-CESM2

WACCM-FV2

NorCPM1
NorESM1-F

NorESM2-LM
NorESM2-MM

KACE-1-0-G

National Laboratory for Marine Science and Technology
(Qingdao), China
T i g HAMMOZ o500 S
HAMMOZConsortium Switzerland, Germany, UK, Finland
Aoy (ygel jad (goae Slosly, ol INM annie

INM Institute for Numerical Mathematics Russian
Federation

IPSL Institut PierreSimon Laplace France
IPSL
IPSL

920,S KIOST (ugilidl (5,5L8 5 psle anse
KIOST Korea Institute of Ocean Science & Technology
Republic of Korea
!5 R-CCS NIES (AORI MIROC JAMSTEC ¢ gpus yuuS

MIROC Consortium JAMSTEC, AORI, NIES, R-CCS
Japan

Sl Jola 55 MOHC _wlislsa o,lol
MOHC Met Office Hadley Centre UK

MOHC
MOHC

Sy Sl MPI-M oslidlgn dcsie
QLQJT
MPI-M Max Planck Institute for Meteorology Germany
Sl MRI cwlislge labos dunbo
MRI Meteorological Research Institute Japan
NASA-GISS 3,05 ;Laé clallas avsse
G ol ousie YL
NASA-GISS Goddard Institute for Space Studies USA

15 ol ousie YL
NCAR National Center for Atmospheric Research USA

NCC NorESM Climate Modelling Consortium Norway
NCC
NCC

oltlg o )5l 0,5 NIMS-KMA olislgn psle Lo duo
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NIMS-KMA National Institute of Meteorological Sciences,
Korea Meteorological Administration Republic of Korea
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SNU Seoul National University Republic of Korea
CIESM o THU (SR o P?lc °9)§
THU Department of Earth System Science China
MOM-UA-L.0 (S5 o] oumie YL digas,)| olStils

University of Arizona USA
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1. Green Climate Fund (GCF)
2. World Wildlife Fund (WWF)
3. Climate Action Network (CAN)
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