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Strong global warming is expectediin'Arcticregiond
(IPCC report, 2010)
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Changing of winter temperature, 1965-2014
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Precipitation trend, 1978-2015
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by Smith et al. (2005; Sci







Soil erosion and landsl




thermocarst processnear town



Number of described plant and animal speciesiin Yakutia

Year

--

Plants:
- vascular 1916 (76%*)
- cryptogams 3609 (62%)

including:

- mosses 517 (55%)
- lichens 705 (67%)
- algae 2836 (65%)
Animals:

- insects 4300(40%)
- fishes (species and forms) 53(97%)

- amphibians 5(99%)

- reptiles 2(99%)




By Gen Takao, 2003
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Direct Fire Emissions of 1998

Total burnt area 9.8 million ha
Including forest land 6.6 million ha
Consumed organic matter 154 Tg C

Emissions to the atmosphere

459 Tg CO, 45 Tg CO

1.4 Tg CH, 1.0 Tge NMHC
8.5 Tg of particles 1.6 Tg NO,

Shvidenko, 2003



Global, continental and regionallobservational
networks of heat water and carbon dlox1de fluxes

CarboEuroFlux.
LBA

Other

QzNet
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The main purpose of research is to carry out interdisciplinary scientific research to address fundamental issues
that reveal a complete real picture of the status of the environment, the nature of the interaction of all its parts
(atmosphere, biosphere, hydrosphere, cryolithosphere), their impact on biodiversity, parameterization of
ecosystems and forecasting and mitigation of possible directions and the consequences of global changes in the
environment, as well as for solving the tasks of short-term monitoring of various aspects of human life
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Monitoring of climate change at

SakhaFluxNet research stations

* Space (Aqua, NASA & JAXA),

*  Aerovisual (IL-18, AN-2, drones and
aerostat),

* Land surface (high-rise towers and

masts),

Permafrost
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SakhaFluxNet instrumentations
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Interdisciplinary studies
on global climate changes
in North-Eastern Russia
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Forest station Spasskaya Pad, Central Yakutia, 62°N




¢ Tundra station Chokurdakh, North-Eastern Yakutia, 70°N
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Forest-tundra station Kodac, North-Eastern Yakutia, 70°N

Since 20

20



i
- NS
Ry
, i
|
L ,:.
| PR p
.:»w.
| A
B

pps

A
7

i
Vi
2 |
\ L/ f
.»Lv ==
e {
\&m
)%
\‘...\.iu.w\/ ;
[ )
.-

.,Lﬂf.

ix
...‘d

- 5
e i
= o g —
i 3 .a. o >
= N
A y 3
43
w
s
% 24
e g 2
—
Yo b™
e
it i
= gre O
gt 3




Permafrost
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[l Sporadic
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Table 1. Facts about the Lena River *

~ 4400 ke

- 25 millon km?

- 525 kmd/year

> 20 million ton/year

Aldan, Vilyui, Vitim, Olekma




[CO2] and [CH4 | in atmosphere over Yakutsk
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Machida, 2014 submitted



Cumulative carbon of representative permafrost
ecosystems in eastern Siberia

1 ELG - high forest




Seasonal carbon uptake by northern ecosystems

NEE, t C per year




Annual carbon budget of'permafrost forest
ecosystems, t C/ha per year

NEE (Net Ecosystei'n Exchange)
205t C-CO27Jhaper year

Net Photosynthesis Ecosystem Emission

2,75+ 1,25 4,5+ 0,6
Plant Respiration

1.1+0.1

2-Stem Respiration

0,5 x 0,1

Permafrost




Annual water budget of permafrost forest
ecosystems, mm per yedr

Precipitation

205mm

N W W W AN B W W - - B N W W W R N A R R R W W W
Water interception

46 = 26 mm

Evapotranspiration
205 + 54 mm

undergrowth
87 =+ 16 mm

Permafrost




Annual export and TOC flux from Lena river. to
Arctic ocean

Lena basin (D)
Export 6.4 Tg C yr!
Flux26gC m=2yr!

Lower Lena
Export 1.1 Tg C yr!
Flux 27 g C m2yr1

Aldan
Export 1.8 Tg C yr!
Flux26 gC m=2yr!

Wiliui
Export 0.6 Tg C yr !
Flux 1.4 g C m=2 yr1

Legend

[JLena basin

Rivers
[ Lower Lena
I Wiliui
Upper Lena [ Aldan

Export 2.9 Tg C yr! I upper Lena
o Flux3.3gCm=2yr! — TOC export
A ] Hwvwdrologic stations

1:12 000 000
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Net Ecosystem Production invarious
prediction models. Cramer et al.; 2000
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Land cover map of the Russian Federation and

menisites
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Carbon budget of Russia

Carbon fluxes (Tg C-CO2/y)
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CH, emissions not included but estimates are uncertain:

19.5 Tg C-CH, /y (EDGAR)- all sources
27.6 Tg C-CH, (Petrescu et al. 2010)-only boreal arctic wetlands
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