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A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean
Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)




;Context: Arid Central Asian biomes and climates
Looking the past for the future
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Arid biome issues :

* Global aridification in the future is
expected (Park et al., 2018)

e Spreading of arid environments
(Huang et al., 2016) especially in
ACA (Boonman et al., 2022)

* Following the ecosystem services
and resilience studies (Carter et
al., 2018) help land use
management.

* Ecosystem conservation is a
necessity (Dinerstein et al., 2017)

—— — A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean

e o Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)




;Context: Arid Central Asian biomes and climates
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Lenoir et al., 2020, Nature Ecology & Evolution

Arid biome issues :

* Global aridification in the future is
expected (Park et al., 2018)

e Spreading of arid environments
(Huang et al., 2016) especially in
ACA (Boonman et al., 2022)

* Following the ecosystem services
and resilience studies (Carter et
al., 2018) help land use
management.

* Ecosystem conservation is a
necessity (Dinerstein et al., 2017)

 Dramatically understudied

—— — A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean

e o Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)
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A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean
Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)



‘Context: Arid Central Asian biomes and climates
Cold steppes vs. warm steppes
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A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean
Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)
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A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean
Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)
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A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean
Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)




Context: Arid Central Asian biomes and climates
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A: Biome map for ACA (Olson et al., 2001) with the surface samples and potential coring sites; B: Mean
Annual Air Temperature; C: Mean Annual Precipitation (WorldClim 2, Fick and Hijmans 2017)




'ANR STEPABILITY: Steppe sustainability in a changmg world

Human SOCIetIeS link
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PhD thesis (2022-2024)

—— — A: Map of the Bronze age main human societies in Eurasia. B: Circum-caspian area presenting the main Bronze

e Pitie o age societies, the biomes and the available archeological sites and lake coring for STEPABILITY project;







Fazilman core, Uzbekistan
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Ogshagil core, Uzbekistan
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Methods
How to properly reconstruct climate, human impact and vegetation
changes along the Holocene in drylands.?

e s " = “¥Shirvan, Azerbaijan, August 2021

=



Tetramethylated brGDGTs

St o]
”W
" b, m/z 1020
Y i oH
le, m/z 1018
brGDGT C W«

Naafs et al., 2018, Geoch. &
Cosmo.

Schematic diagram of the proxy-environment reconstruction relationship.
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Schematic diagram of the proxy-environment reconstruction relationship.
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The surface sample location:

® Lacustrine
@ Moss
® Soil

ACADB surface samples n = 173.




Surface samples database

The surface sample location:

BrGDGTs et pollen
surface samples

@® |acustrine
@® Moss
@® Soil

s "

Vegetation plots

e ACADB surface samples n = 173.
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(A) Surface samples ACADB

B } @ Lacustrine
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Surface samples climate parameters
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FIGURE 1.7 — Structure des différents tétraéthers de glycérol ramitiés.

Martin et al., (2018)
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Huge variability:
- Biogeography (bacterial community)
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Fractional abundances of (A) isoGDGTs and (B) brGDGTs clustered by country of origin.
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Huge variability:
- Biogeography (bacterial community)
- Sample type (soil chemistry, pH & bacterial community)
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Huge variability:

- Climatic impact

] areas, kind of soil...) B
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- Biogeography (bacterial community)
- Sample type (soil chemistry, pH & bacterial community)

That is why we need different calibration (made on selected samples types,
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- Biogeography (bacterial community)
- Sample type (soil chemistry, pH & bacterial community)
- Climatic impact
That is why we need different calibration (made on selected samples types,

areas, kind of soil...)
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Fractional Abundance (%)

Huge variability:
- Biogeography (bacterial community)
- Sample type (soil chemistry, pH & bacterial community)
- Climatic impact
That is why we need different calibration (made on selected samples types,
| areas, kind of soil..) B
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Fig 1. World map with topography and lecation of soils used in this study, created using Ocean Data View (Schlitzer, 2015)

Linear relation between (A) MAAT, (B) MAP and MBT suet. Surface samples from Dearing-Crampton-Flood et
al., (2019).
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Linear relation between (A) MAAT, (B) MAP and MBT suet. Surface samples from Dearing-Crampton-Flood et
al., (2019) and ACA surface samples clustered by country.
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Linear relation between (A) MAAT, (B) MAP and MBT suet. Surface samples from Dearing-Crampton-Flood et
al., (2019) and ACA surface samples clustered by country.




A Azerbaijan
A\ Chine

Linear relation between (A) MAAT, (B) MAP and MBT suet. Surface samples from Dearing-Crampton-Flood et
al., (2019) and ACA surface samples clustered by country.
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Linear relation between (A) MAAT, (B) MAP and MBT suet. Surface samples from Dearing-Crampton-Flood et
al., (2019) and ACA surface samples clustered by seasonality.
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Uzbekistan Pollen surface samples: implication for climate and
vegetation reconstructions in the past.
Gobi desert, November 2016
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Looking at the ecophysiological response of the ACA plants. \(g
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Pollen surface samples from Uzbekistan and Tajikistan, n = 62.
Climate parameters from WorldClim2 (Fick & Hijmans 2017).
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Climate parameters from WorldClim2 (Fick & Hijmans 2017).




Riparian
forest
—anthropic

® MUZT1CO! :
@ MUZT3M1
@ MUZT1MO

b0 abo TeboTabo 5 b 4

10 15 1o | aobo
Pollen diagram of the surface samples from Uzbekistan and Tajikistan.




Riparian
forest

—anthropic | ®

Forest
-steppe

Alpine
steppe

i | OO 1MO05
E. . .’ﬁ'! il
[¥ | 5
B '_ e —

® MUZT2M06
& MTAT2MO1
® MUZT1802
® MUZT1S03
® MUZT1MO

© MUZT3S06
® MTAT1MO9
@ MTAT1MO1
® MTAT1MO02
® MTAT1MOS
® MTAT1MO7Z
® MTAT1MO3
® MUZT3MO7

® MTAT1MO4
@ MTAT1MOS

oboTado ebo Tsbos & L b 45 0bo T aobo

1

""""""""" S N T

"Th T

Pollen diagram of the surface samples from Uzbekistan and Tajikistan.




Desert
—steppe

Steppe

Riparian
forest
—anthropic

Forest
-steppe

Alpine
steppe

® MUZT3M13
© MTAT2MOS.
® MUZT2505

@ MTAT2MO4.
® MUZTEMO

® MUZT3M12
® MUZT3M11
® MUZT2M06
@ MTAT2MO1
® MUZT1502

© MUZT3S06
® MTAT1MO9
@ MTAT1MO1
® MTAT1MO02
® MTAT1MOS
® MTAT1MO7Z
® MTAT1MO3
® MUZT3MO7
® MTAT1MO04
® MTAT1MOS

Forest-steppes and riparian
forest

N = |

oo kol ok § L b b o w0 T b b B b e T T TET, T T T TR

‘ W A=l (i ;

Pollen diagram of the surface samples from Uzbekistan and Tajikistan.

T g

-~

7-



Riparian
forest
—anthropic

Forest
-steppe

oboTado"ebo sbo5 & L b 45 1000

desert-steppes ecotone

TR ETLEE

e

Steppes ano

llthJOIElDI \iol"blsbl

e,
%

T

(o

=

=

T =
' '

o

=T

—

)

Pollen diagram of the surface samples from Uzbekistan and Taj/klstan.

T

o




Riparian

b Sandy and clay deserts

Forest amumm
—steppe [ © MUZTiM08

4
. .

o kool o E T E bk o "o A bbb B A T T TR TTEY T T TR T A e A h A AR Th T TH g
Pollen diagram of the surface samples from Uzbekistan and Tajikistan.




Riparian
forest

T aw

® MTAT2MO02
® MTAT2MO4 =

ic | ® MUZTEMO4 !
-anthropic | g yizrawiz i
® MUZT3M1 .

® MUZT2M0B s

® MTAT2MO01 s

®

=

E

................................................................................................ L

]

Forest ‘_'
-steppe 1]
-

g 1

® MTAT1MO09 '

® MTAT1MO1
® MTAT1MO2
® MTAT1MOS

® MTAT1MO4
MTAT1M08

" 260'460'3&0'860-'5 l!l é Ih I% 10[00 L 30\}0 ) 0 0 60 80 1_ 1‘0 :a T 10 10 ‘m |Io 1'0 |nu 4:) T 10 10 ;o ;a 10 4‘a
Pollen diagram of the surface samples from Relative abundance (%)

Uzbekistan and Tajikistan. sample Type [ Polien [ vegetation



Desert

Desert | ® MUZT3M1

—steppe

Steppe

Riparian
forest
—anthropic

Forest
-steppe

>

MUZT3MO7 N
TAT 1M

L [ Ll
oo el o s B E Bk b Toho | B OB B G B T ‘ —

g

Rl Bl e e

LB B

P —

LN

o

TP
LI

La

T |

W

T
70 10

T
40

10

Pollen diagram of the surface samples from
Uzbekistan and Tajikistan.

Relative abundance (%)

Sample Type . Pollen . Vegetation




Under estimated
pollen-types

L

o
1

Cyperaceae Fabaceae
I L4 ®
(] ’
4
Ce . 7 |® .’
o 2oy .

-2 ==
i ‘ L ] s ’ ’, . .
lo . o e s d. " e

b ) .
H =0.03, P=0.240

_‘32 Bm P= 0379'

Pollen fractional abundance (%)

-

4~ 0850, P<0.001

o

o
20 40 60 10 15
Rosaceae (shrub) Tamarix spp.
7 ° ¢ 7 .
] 1
/ I e
! ] I el -
! i b4 o/ , -
7 - I P
: e e o P
. ." / o
o = @ i 1 P & °
. [ ] e .’ ,

k’s

10 15 20

1
§ o A°=050, P<0.001
0 5 10 15 20 25

Vegttaon fractional abundance (%)

Pollen diagram of the surface samples from
Uzbekistan and Tajikistan.

-

et R e e

N H

Relative abundance (%)
Sample Type . Pollen . Vegetation




Over estimated
pollen-types

Artemisia spp. Betula spp.
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Surface samples database
Climate signal controlling the uzbek pollen distribution ?
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