G5 & UNESCO Chair on z
S & 4"6 Coastal Geo-Hazard Analysis =

28R o i
" g /f@?’ Geological Sunuvrg;rr::h Unesco

q"‘ﬂu smﬂ‘g‘
Chair

Abstract:

Earth's climate has varied due to natural causes suc
1s the change in solar insolation, orbital motion, orogeny
and ocean circulation pattern in the past. However, since th
industrial revolution began during the 18"-century, a shar
Increase in greenhouse gas emissions (i.e., carbo
lioxide, methane, nitrous oxide, and ozone) have resulte
in global warming and a drastic change in existing climati
conditions. In particular, human activities associated wit
‘he burning of fossil fuels have increased carbon dioxid
levels in the atmosphere from 280 ppm in 1750 to more tha
100 ppm in recent years. Since the 1970s, globally average
surface temperature data have shown a linear warming tren
of ca. 0.9 °C. Unlike temperature, which has increase
zlobally, precipitation records indicate a variable respons
soth in frequency and intensity. Hence, there is an ongoin
lebate about how global warming will affect futur
srecipitation because it has important implications fc
agriculture practices and food supply.

ISBN: 978-622-5858-41-1

LRI 2023

91786225"858411

l__ Q
& O HiCs
& [ 4

A =,’ & Research Institute for Earth Sciences
‘;}._ /’@? Geological Survey of Iran U nesco

Chair

UNESCO Chair on
Coastal Geo-Hazard Analysis

unesco

iz
evcarch [mitsmane fior Eanh Seiemces.

Oealogical Sarvey of Inn

Unveiling the Significance of Paleoclimatic Studies in
Advancing Future Climate Prediction:
a case study of southeastern Iran

UCCGHA 003

2023



Unveiling the Significance of
Paleoclimatic Studies in
Advancing Future Climate
Prediction: A Case Study of
Southeastern Iran



S
VS Llosde (sdacly
-Vaezi, Alireza, 1987
Unveiling the significance of paleoclimatic studies in
advancing future climate prediction: a case study of
southeastern Iran[Book]/author Alireza Vaezi and Joyanto
Routh; employer Vetenskapsrddet (Swedish Research
Link, Asia Program Grant No. E0402601); with
cooperation UNESCO Chair on Coastal Geo-Hazard
Analysis.
LY YT =1FCY 035 5w tul,ps
puw T1/0 X 1¥/0 oo Yo
979-622-5858-1-41
oSl oL
SN Uk ) p.dsl CFERVAY wlellao v_u.aml L5\.;;...5,[9 CU.U|9.5_C
WUlul By Lgi> S 90 asllao ol puddl
TV oo doliuls
Ul)gl -- Lswouldl MLuu‘luy)
Paleoclimatology -- Iran
9iiyg> Wl
Routh, Joyanto
wlas=i 3l cylo> Bgdis .A5gw
Switzerland. Vetenskapsradet
UNESCO Chair on Coastal Geo-Hazard Analysis
0/QCAAY
¥10/00)

QY FYYAY

913y ob g Olgic

Syl wlaxiw
Cogl G pd Loy
Cowlaslb

Cowlasl

Coalssl
€9090
€9090

03958 awlioi
03958 awlioi
03938 aLwliow
03938 aLwliow
03958 awlioi
03958 awlioi
0,5:S Sy 6,
CMGID Sy 0,



Unveiling the Significance of
Paleoclimatic Studies in
Advancing Future Climate
Prediction: A Case Study of
Southeastern Iran

Author: Alireza Vaezi

i A



UNESCO Chair un.
€ co-Hazard Analysis

1
.

unesco g

Chair

esearch Institute
Geolugical Survey

o155 Sledb

G o (69,90 andllas o] wlBl o o ;0 el a o Sladllas el ylgie
oyl

E0902601 o,Less ols 1,3 o Sgms Slidins 5| Colos Ggoino 15 320
el e o b

SS9y Sl sl ool cllas caids o )18 1 o295

gy gibigz 5 hely Lo yle 1 aian o)

S e i obu (S L (o Ol blie )0 gSundsr (o )5 i
S el 2l lygd J g

0y yid iyl

Sl GBS ey Db )3 gSidy (oS 65 b

VEY el ol

s B 1oy leds

feoolxio

AVA-FYY-OAOA-V-FY 1Sl

khazepub@gmail.com



mailto:khazepub@gmail.com

UNESCO Chair on
K eo-Hazard

unesco Py

Chair

h Seiences

Report Information

Title: Unveiling the Significance of Paleoclimatic Studies in Advancing
Future Climate Prediction: A Case Study of Southeastern Iran

Employer: Vetenskapsradet (Swedish Research Link, Asia Program Grant
No. E0402601)

Original language: English
Output: Report, Map, Paper, Digital Meta Data
Author: Alireza Vaezi and Joyanto Routh

Chairholder in the UNESCO Chair on Coastal Geo-Hazard Analysis:
Hamid Nazari

Head of the Executive Council: Razyeh Lak

Publisher: Khazeh Publication

with cooperation UNESCO Chair on Coastal Geo-Hazard Analysis
First Edition: 2023

Edition number: 50

Page: 40

Shabak: 979-622-5858-1-41

khazepub@gmail.com



mailto:khazepub@gmail.com




Scientific Council
Name

Ara Avagyan

Rick J Bailey

Aram Fathian Baneh
Wenjiao Xiao
Philippe Agard

Eric Barrier

Justin Ahanhanzo

Alice Aurelie

Klaus Reicherter

Judith Thomalsky

Martin Hanz

Hamid Alizadeh Lahijani

Yahya Djamour
Hassan Fazeli Nashli
Razyeh Lak

Mohammad Mokhtari

Hamid Nazari

Affiliation

IGS: Institute Geological Sciences
IOC-UNESCO Indian Ocean Tsunami
Warning and Mitigation System/
UNESCO

University of Calgary

Chinese Academy of Sciences
University of Sorbonne

University of Sorbonne
Intergovernmental Oceanographic
Commission of UNESCO (IOC-
UNESCO)

UNESCO Water Sciences Division
Aachen University

German Archaeological Institute
Tehran Branch

German under water archaeology
association

Iranian National Institute for
Oceanography and Atmospheric
Science

Shahid Beheshti University (SBU)
University of Tehran

Research Institute for Earth Sciences
International Institute of Earthquake
Engineering and Seismology

Research Institute for Earth Sciences



Jafar Omrani
Mohammad Tatar
Morteza Talebian

Mehdi Zare

Stefano Salvi

Ryo Anma
John Lambert

Issa El-Hussain
Egor Krasinskiy
Richard Walker
Audemard Franck A.

Wenjiao Xiao

Jean-Frangois Ritz
Ekkehard Holzbecher

Yeong Bae Seong
Executive Committee
Name

Dr. Razyeh Lak
Mahmoudreza Majidifard
Manouchehr Ghorashi
Alireza Vaezi

Arash Amini

Geological Survey of Iran
International Institute of Earthquake
Engineering and Seismology
Research Institute for Earth Sciences
International Institute of Earthquake
Engineering and Seismology
National Institute of Geophysics and
Volcanology (INGV)

Tokushima University

Deltares, UNESCO

Sultan Qaboos University
Underwater research center Russian
Geographical Society

University of Oxford

Department of Geology, Central
University of Venezuela

Chinese Academy of Sciences
University of Montpellier

German University of Technology in
Oman

Korea University

Affiliation

Head of RIES and Executive Manager
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences

Golestan University



Mohammad Tatar

Mohammad reza Ghasemi
Jafar Hassanpour

Ataollah Dadashpour

Ahmadreza Rabani

Ahmad Rashidi

Masoud Sadri Nasab
Hasan Fazelinashli

Abdolazaim Ghanghormeh
Ataollah Kavian
Seyed Mohsen Mortazavi

Nasir Ahmadi

Hasan Nasrollah Zadeh Saravi
Mojtaba Yamani

Ahmed Hadidi

Alireza Amrikazemi

Mahdi Rahmanian
Mohammad Salamati

Mohammadreza Kazemzadeh

International Institute of Earthquake
Engineering and Seismology

Research Institute for Earth Sciences
University of Tehran

Geological Survey of Iran, Sari branch
University of Science and Technology
of Mazandaran

International Institute of Earthquake
Engineering and Seismology
University of Tehran

University of Tehran

Golestan University

Environmental Protection Organization
of Mazandaran Province

Hormozgan University

Environmental Protection Organization
of Mazandaran Province

Caspian Sea Ecological Research
Center

University of Tehran

German University of Technology in
Oman (GUTECH)

Scientific Coordinator, Qeshm Island
UNESCO Global Geopark

Shargh Daily newspaper

Respina Company

Superme Audit Gourt


https://www.topuniversities.com/universities/german-university-technology-oman-gutech
https://www.topuniversities.com/universities/german-university-technology-oman-gutech

Secretariat

Name

Elnaz Aghaali

Hamoon Memarian
Hourieh AliBeygi

Shirin Zarei

Keivan Ajdari

Sedigheh Ghanipour

Shirin Safavi

Leila Shirazi

Aazam Takhtchin

Hanieh Bakhshaei

Reza Behbahani

Javad Darvishi khatooni
Mohammadreza Ensani
Marziyeh Estrabi Ashtiyani
Gholamreza Hoseinyar
Mojtaba Kavianpour Sangno

Mehrnoosh Pour Saeid

Affiliation

Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Research Institute for Earth Sciences
Geological Survey of Iran
Geological Survey of Iran
Geological Survey of Iran
Geological Survey of Iran
Geological Survey of Iran
Geological Survey of Iran
Geological Survey of Iran

Graphic Designer



Contents

INErOAUCTION ... 1
Geographical SEtting .......ccccovvveieiieieere e 6
PUrpose and @ims ..........cccooeieriiininieeee s 11

By now, the research team has presented four papers: . 12

Linking future hydroclimatological changes with past
climatic conditions in southeastern Iran: Insights from
models and 0bservations............ccoocvevevieereiie e 13

Influence of the Late Quaternary climate on
sedimentology of the Jazmurian Playa, SE Iran ........... 15

Influence of transport mechanism on playa sequences,
late Pleistocene-Holocene period in Jazmurian Playa,
SOULNEAST ITaN ... 17

A Late Pleistocene-Holocene multi-proxy record of
climate variability in the Jazmurian playa, southeastern
I8N e 19



Table of Figure

Figure 1: Major climate systems over West Asia (Sharifi
et al., 2015; A. Vaezi et al., 2019) and location of the
Jazmurian coring site (marked as a star)...........cc.ccceveenne. 9



Unveiling the Significance of Paleoclimatic Studies in Advancing Future Climate
Prediction: A Case Study of Southeastern Iran

Extended Abstract

Introduction
Earth's climate has varied due to natural causes

such as the change in solar insolation, orbital motion,
orogeny, and ocean circulation pattern in the past
(Bytnerowicz et al.,, 2007; Nakicenovic et al., 2000).
However, since the industrial revolution began during the
18™M-century, a sharp increase in greenhouse gas emissions
(i.e., carbon dioxide, methane, nitrous oxide, and ozone)
have resulted in global warming and a drastic change in
existing climatic conditions (Le Treut et al., 2010; IPCC
2019;). In particular, human activities associated with the
burning of fossil fuels have increased carbon dioxide
levels in the atmosphere from 280 ppm in 1750 to more
than 400 ppm in recent years (IPCC 2019, 2021). Since the
1970s, globally averaged surface temperature data have
shown a linear warming trend of ca. 0.9 °C (Millar et al.,
2017). Unlike temperature, which has increased globally,
precipitation records indicate a variable response both in
frequency and intensity (Archer & Rahmstorf, 2011;
Konapala et al., 2020). Hence, there is an ongoing debate
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about how global warming will affect future precipitation
because it has important implications for agriculture
practices and food supply (Donat et al., 2016).

The lives of more than two billion people in South
and West Asia depend on the summer monsoon
precipitation on both short and long timescales (Clift &
Plumb, 2008; Cullen et al, 2000). Therefore,
understanding how the monsoons will change in the face
of the anticipated increase in greenhouse gas emissions
and rising global warming is a fundamental challenge.
Also, the General Circulation Models (GCMs) face
difficulty in simulating the regional distribution of
monsoon (Turner & Annamalai, 2012) due to a multitude
of physical processes and interactions that influence
precipitation (Sperber et al.,, 2013). To reduce the
uncertainty in climate models associated with monsoons
and their intensity, we must understand the processes
driving monsoons, seasonality, and fluctuations (Turner &
Annamalai, 2012; Wang et al., 2017; Zhisheng et al.,
2015).

It is suggested that the increase in greenhouse gas

concentrations will intensify monsoons mainly due to an
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increased land-sea difference in temperature and a
northward shift of the Inter-Tropical Convergence Zone
(ITCZ) (Cao & Zhao, 2020; Li & Ting, 2017; Sachs et al.,
2009). One such region of the world is southeastern Iran,
which lies on the extreme northern border of the monsoonal
domain that may be significantly affected by changes in the
monsoon pattern and intensity. Southeastern Iran, straddled
between the Indian Ocean Summer Monsoon (IOSM)
precipitation zone and the Mid-Latitude Westerlies
(MLW) precipitation zone, makes it highly sensitive to
changes in climatic conditions (Hamzeh et al., 2016;
Rashki et al., 2021; Vaezi et al., 2019). Furthermore,
paleoclimate records indicate that intensity and variation
of IOSM and MLW have changed significantly since the
late Pleistocene affecting the regional hydrological
conditions (Vaezi et al., 2019; Clift & Plumb, 2008;
Stevens et al., 2001). Therefore, establishing a better
understanding of atmospheric circulation patterns and
precipitation in the distant past could help in improving
our assessment of future climate change scenarios and
variations in regional precipitation patterns (Mehterian et
al., 2017).
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GCMs have been widely used to study
atmospheric patterns and eventual effects on the global
and regional scales. However, output data from GCMs are
typically coarse to estimate the hydrological response to
climate change on a regional scale. Thus, there is a need to
downscale the data from a coarse resolution in GCMs to a
‘local” sub-grid-scale, weather station scale (Busuioc,
2008; Wilby et al., 2002), which can be achieved either by
statistical or dynamical methods. Amongst the statistical
downscaling methods, the Long Ashton Research Station
Weather Generator (LARS-WG) has been extensively
applied and tested in different climatic regions (Luo &
Yu, 2012; Qian et al., 2004; Semenov et al., 2002, 2013;
Semenov & Barrow, 1997; Street et al., 2009). The
simulations in these studies highlight the capability and
accuracy of the model in simulating climate change and

projections for the future.

We try to reconstruct linkages between
paleoenvironmental conditions and variability in IOSM
and MLW outputs that contributed to various

environmental changes in the interiors of West Asia since
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the Last Glacial Maximum (LGM). Our approach in
constructing a multi-proxy climate record in the Jazmurian
playa is to use grain-size analyses, elemental and
mineralogical composition, magnetic susceptibility, stable
oxygen and carbon isotope composition, and chemical
biomarker distribution.

In the present study, as a comprehensive climate-
driven investigation of the arid Iranian plateau, we will
develop a general understanding of the qualitative and
quantitative impact of changes in precipitation and
temperature pattern and their impacts. In this context,
daily precipitation and daily maximum (Tmax) and daily
minimum (Tmin) temperatures in the Jazmurian playa in
southeastern Iran will evaluated for the distant future
scenario extending from 2061-2080 using statistically
downscaled outputs from the 5 GCMs with the LARS-
WG model under RCPs 4.5 and 8.5. The predicted results
of future hydrological changes based on different global
warming scenarios will used to evaluate the performance
of the models. To verify if these changes may have also
occurred in the past when no direct measurements of

precipitation or temperature are available, we will refer to
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the results of paleoclimate studies. This study will
reconstruct the linkages between paleoenvironmental
conditions and variability in IOSM and MLW outputs that
contributed to various environmental changes in the
interiors of West Asia since the late Pleistocene. We will
compare the variations in future atmospheric circulation
and related changes in precipitation to the past cold and
warm periods. The predicted simulations and paleoclimate
events superimpose a complex mosaic, which can gauge

our response and adaptation to climate change scenarios.

Geographical setting
The Jazmurian playa (Hamun e Jazmurian, in

Persian) is an elongated tectonic depression surrounded by
high mountains in southeastern Iran (Figure 1. A and 1B).
The center of the Jazmurian basin sporadically fills with
water forming a seasonal freshwater lake, which remains
dry most of the year. The playa is located at an altitude of
about 350 m above mean sea level and receives water
from the Halil River in west and the Bampur River in east.
The Halil River flows 390 km through fertile agricultural
lands before emptying into the Jazmurian playa and
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provides ca. 75% of the annual freshwater input into the
playa (Frs, 1975). The common rock types in the
catchment consist of Quaternary deposits (sandstone,
conglomerate, marl, gypsum, and gravel) deposited on the
river terraces and fans (GSI, 2001). Further north, the
landscape consists of volcanic rocks (breccia and basalts)
along with sedimentary rocks (e.g., sandstone and

limestone).

Climate on the Iranian Plateau in southwest Asia is
largely governed by complex interactions between the
southwest Indian Ocean Summer Monsoon (IOSM), the
Mid-Latitude Westerlies (MLW), and the northeast
Siberian Anticyclone (Hamzeh et al., 2016; Sharifi et al.,
2015). The intensity and variation of these atmospheric
circulation patterns have changed dramatically since the
late Pleistocene resulting in significant variability in
climate and hydrological conditions in the region (Clift &
Plumb, 2008; Stevens et al.,, 2001). For example, the
middle to late Holocene southward shifting of the
Intertropical Convergence Zone (ITCZ), and the

associated changes on the IOSM, were the major climatic
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events that influenced the regional landscape (Sharifi et
al., 2015; Fleitmann et al., 2007; Staubwasser and Weiss,
2006). Modifications in regional orography, changes in
the dynamics of lake/fluvial systems, and interference
from the subtropical high, have all exerted strong impacts
in shaping the bio-climatic zones on the Iranian plateau
(Bayat et al., 2017; Djamali et al., 2010; Kehl, 2009).
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Figure 1: Major climate systems over West Asia (Sharifi et al., 2015; A. Vaezi et al., 2019) and location of the
Jazmurian coring site (marked as a star).
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The Jazmurian playa is situated in a unique
climatological setting, centered between the I0SM
precipitation zone of south Asia and the Mediterranean
winter precipitation zone. The Jazmurian playa is also
situated at the northern margin of the Inter-Tropical
Convergence Zone (ITCZ). Regional paleoclimatic
conditions here are strongly linked with the position of the
ITCZ and its migration over geological time. The local
climate is hot and arid during summer with relatively mild
winters. The mean annual temperature is around 26 °C
with mean maximum and minimum temperatures at 44 °C
(June and July) and 7 °C (January), respectively (Fig. 1C).
Evaporation rate is ca. 2500 mm per year (Rashki et al.,
2017) - considerably higher than total precipitation in the
region. Annual rainfall in the western part of Jazmurian
basin, at the Jiroft weather station (170 km west of the
coring site), is about 176 mm which then decreases to 112
mm to the east at the Iranshahr weather station (150 km
east of the coring site; data from Iran Meteorological
Organization, 1985-2010; www.irimo.ir). Based on a 25-
year average monthly precipitation record at two weather

stations, the highest precipitation occurs from January to

10
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March, with the dry season between April and November
(Fig. 1C). The eastern part of the basin also receives some
precipitation from monsoons during July. Since the playa
is at an elevation 250 m lower than the two weather
stations, it is reasonable to expect slightly lower annual
precipitation and higher temperatures at the coring site
(Fig. 1B).

Purpose and aims
In this study on future and paleoclimate changes in an arid
region of southeastern Iran situated on the north most

border of IOSM, we presented

1) Future simulated precipitation and temperature shifts

based on different scenarios in GCMs

2) Trace real paleoclimatic changes that happened in the
Jazmurian playa since the late Pleistocene.

2) The paleoenvironmental records are used to examine
the relationship  between predicted changes in
precipitation (variability in IOSM and MLW output)

based on different scenarios.

11
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By now, the research team has presented four
papers:

e Vaezi, A, Routh, J., Rana, A., Nasseri, M.
(2023). Linking Future Hydroclimatological
Changes with Past Climatic Conditions in
Southeastern Iran: Insights from Models and
Observations. doi:10.21203/rs.3.rs-1031226/v1

e Sharifi-Yazdi, M., Tavakoli, V., Salehi-
Noparvar, S., Vaezi, A., Naderi Beni, A,
Nazemi, M., ... Routh, J. (2022). Influence of the
Late Quaternary climate on sedimentology of the
Jazmurian  Playa, SE Iran. Journal of
Paleolimnology. doi:10.1007/s10933-022-00239-
8

e Zandifar, S., Tavakoli, V., Vaezi, A., Naeimi,
M., Naderi Beni, A., Sharifi-Yazdi, M., & Routh,
J. (2022). Influence of transport mechanism on
playa sequences, late Pleistocene-Holocene
period in Jazmurian Playa, southeast Iran.
Arabian  Journal of Geosciences, 15(7).
d0i:10.1007/s12517-022-09918-2

e Vaezi, A., Ghazban, F., Tavakoli, V., Routh, J.,
Beni, A.N., Bianchi, T., Curtis, C., Kylin, H.
(2019). A late Pleistocene-Holocene multi-proxy
record of climate variability in the Jazmurian
playa, southeastern Iran. Palaeogeography,
Palaeoclimatology, Palaeoecology, 514, 754-767.

12



Unveiling the Significance of Paleoclimatic Studies in Advancing Future Climate
Prediction: A Case Study of Southeastern Iran

Linking future hydroclimatological changes with past
climatic conditions in southeastern Iran: Insights
from models and observations

Alireza Vaezi, Joyanto Routh, Arun Rana, Mohsen Nasseri

Abstract

We compare the predicted results of future
hydrological changes based on a thirty-year (1989-2019)
weather dataset with paleoclimatic changes inferred based
on established proxies from the Jazmurian playa in
southeastern Iran. Parallels between expected changes in
the future were compared to past climatic conditions to
trace the impact this region has undergone in the distant
past. The study area is affected by the Indian Ocean
Summer Monsoon (IOSM) and the Mid-Latitude
Westerlies (MLW). The maximum and minimum
temperatures and precipitation were predicted for the
future (2061- 2080) by statistical downscaling outputs of 5
GCM models (EC-EARTH, GFDL-CM3, HadGEM2-ES,
MIROCS5, MPI-ESM-MR) under RCP 4.5 and RCP 8.5.
The results show that the 20-years average of the mean
temperatures ((Tmax + Tmin)/2) will increase in the range
of 3.2 to 4.6 °C under RCP 8.5 compared to the base
period. The trends suggest that the region will experience
drier conditions than the baseline period in the future
under both scenarios. In addition, the GCM predicts a

13
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considerable decline in MLW precipitation and little
change in future IOSM precipitation under both scenarios
compared to the baseline. The decrease in MLW
precipitation is consistent with other GCM predictions and
real paleoclimatic changes that happened during past
warm/wet periods in the region. However, considering the
close relationship between the increase in the Earth’s
radiation budget and enhanced IOSM precipitation in
southeast Iran since the late Pleistocene, we postulate that
more intensive IOSM activity can be expected in the
future.

Keywords: Climate change, temperature, precipitation,
paleoclimate, Jazmurian playa.
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Influence of the Late Quaternary climate on
sedimentology of the Jazmurian Playa, SE Iran

Masoud Sharifi-Yazdi, Vahid Tavakoli, Sara Salehi-Noparvar,
Alireza Vaezi, Abdolmajid Naderi Beni, Maziyar Nazemi,
Srimanti Duttagupta, Joyanto Routh

Abstract

The Jazmurian Playa in southeast Iran is a
sediment archive that has preserved climate and
environmental changes since the late Pleistocene. The late
Pleistocene was dominated by sub-arid to arid climate
interspersed with short-time warm and humid conditions
that impacted the vegetation cover and landscape. This
study used sedimentological variations in a sediment core,
supported by  geochemical and  mineralogical
characteristics, to reconstruct climate change impacts and
water-level fluctuations in the playa. These changes were
inferred using grain-size data, magnetic susceptibility,
total organic matter content, carbonate content, elemental
concentrations, and mineralogical composition in the C-
dated sediment core. Based on the inferred water level
fluctuations in the playa, the core was divided into two
major units. Unit 2 belonged to the late Pleistocene,
characterized by a cold and dry climate. In contrast, Unit 1
was deposited during the Holocene, a time marked by
prevailing warm and humid conditions, with short periods

15
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of intense dust storms. Since the late Holocene, the IOSM
(Indian Ocean Summer Monsoon) has played a dominant
role in regional climate. Water-level fluctuations related to
humidity significantly influenced the sedimentological
variables, including grain-size distribution, sorting,
skewness, and roundness. During cold and arid conditions,
the water level was low, and coarse sediments were
deposited in the playa, with low organic matter content,
low concentrations of Cu, Mn, P, and V, and evaporite
minerals. In contrast, high organic matter content,
presence of illite, and high concentrations of Cu, Mn, P,
and V and low values of ICV (Index of Compositional
Variability) imply a warm and humid climate during the
Holocene. The paleoclimate reconstruction in the playa
provides evidence about ongoing changes that are closely
related to the paleohydrological conditions in this region.

Keywords: Climate change, Playa, Elemental analyses,

Water level, Magnetic susceptibility, Total organic
matter
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Influence of transport mechanism on playa
sequences, late Pleistocene-Holocene period in
Jazmurian Playa, southeast Iran

Samira Zandifar, Vahid Tavakoli, Alireza Vaezi, Maryam
Naeimi, Abdolmajid Naderi Beni, Masoud Sharifi-Yazdi,
Joyanto Routh

Abstract

Inland basins such as lakes and playas are
promising sedimentological archives for recording
paleoenvironmental conditions. In this study, a 5-m long
sediment core from Jazmurian Playa in southeast Iran was
investigated to understand the transport mechanism and
palaeohydrological conditions in this region from the late
Pleistocene to Holocene. Grain size analysis, total organic
materials, calcimetry, elemental analysis, 4C-age dating
and scanning electron microscopy were used for this
purpose. The core was divided into 8 zones (Jaz-A to H)
based on macroscopic, sedimentological and geochemical
characteristics. Si and Al represented as fine-grained
particles were considered as allochthonous inputs into the
playa. Comparing carbonate content and size analysis of
the grains, it was demonstrated that carbonate particles are
terrigenous and have been transported to the basin. Total
organic materials of the samples were used to infer the
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transporting and environmental energies as well as
oxidation state of the depositional setting. The presence of
Ti and Zr indicated dry conditions, whereas Rb indicated
wet conditions. The alternation of wet and dry conditions
in the region was evident from the different forms of
sediment transport mechanisms and deposition. Windy,
arid and calm conditions were dominant from the base of
the core to the 11.45 ky BP. This condition was inferred
based on the low Rb and high Ti and Zr, grain surface
characteristics (based on scanning electron microscopy
imaging), and presence of evaporative minerals. The
climate was relatively wet ca. 11.45 to 10.6 ky BP which
was deduced from high Ca, Si and total organic materials.
From 10.6 to 3.5 ky BP, a transition zone from wet to dry
climate was dominant in the basin. The sediments in the
playa were transported mainly by the wind under dry
conditions at the topmost interval of the studied core.

Keywords: Jazmurian  Playa, palaeohydrological
conditions, Holocene, climate, Iran
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A Late Pleistocene-Holocene multi-proxy record of
climate variability in the Jazmurian playa,
southeastern Iran

Alireza Vaezi, Fereydoun Ghazban, Vahid Tavakoli, Joyanto
Routh, Abdolmajid Naderi Beni, Thomas S. Bianchi, Jason H.
Curtis, Henrik Kylin

Abstract

We present a multi-proxy record from a 5-m long
sediment core from the Jazmurian playa in southeastern
Iran to provide insights into globally-recognized major
climatic events since the Last Glacial Maximum (LGM).
In particular, we examined how variability in the Indian
Ocean Summer Monsoon (IOSM) and Mid-Latitude
Westerlies (MLW) contribute to distinct environmental
changes in this arid to hyper-arid region in the interior of
West Asia. While interior West Asia showed cold windy
conditions during the LGM and post-LGM, southeast Iran
experienced quiescent conditions similar to south Asia.
The presence of fine-grained sediments, low magnetic
susceptibility, and a decrease in aeolian inputs from ca. 21
to 14 cal kyr BP, suggests that effects of both wind and
precipitation were minimal during these quiescent
conditions. Increased fluvial inputs, coupled with a low
abundance of evaporite minerals in Jazmurian sediments,
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indicated a greater influence of the IOSM between 14 and
13.2 cal kyr BP. In contrast, the Jazmurian playa was dry
and dusty between 13.2 and 11.4 cal kyr BP, as reflected
by an increase in aeolian sands, and the presence of
evaporite minerals. This was followed by a period of
strong IOSM activity during the early Holocene,
coinciding with higher fluvial input ca. 11.4 cal kyr BP.
The early Holocene in southeast Iran was wetter than
other analogs in south Asia because of inputs from both
IOSM and MWL. Several intense dry periods with sharp
increases in aeolian inputs occurred after the early
Holocene, due to the southward migration of the
Intertropical Convergence Zone. Precipitation sources
changed from a monsoon-dominated regime to one
influenced mainly by the MLW during the late-Holocene.
These results show that palaeoenvironmental changes in
the Jazmurian playa, located at the border of IOSM and
MLW zones, were primarily governed by global and
regional paleoclimatic changes.

Keywords: Paleoenvironment, Monsoon, Westerlies,
Sediments, Chemical proxies, Aeolian.
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