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Why Si beri a?

® Siberian boreal forest is a significant
conponent of the gl obal carbon cycle:

® -~ 10% of global terrestrial carbon
(veget ati on+soi |l s)

® -~ 5-10% of gl obal terrestrial
productivity

® — 65% of Siberian forests contain
per maf r ost

Rel ati vel y honbgenous ecosysteni | andscape
Modest ant hr opogeni ¢ | npacts

Expected | arge climte change 1 npacts
Large interannual clinmate variability
Fire a crucial disturbance factor

Per maf rost car bon:
400PgC, vulnerability: 5PgC (20yr),
100PgC (100yr)



Anticipated high-latitude
changes and unknowns

Changes in snow cover, sea ice, atmospheric
circulation reflected for example In precipitation
changes

Changes Iin land cover (fires, steppe/agriculture,
forest logging, ecosystem migrations)

Permafrost: deepening of active layer, possible
catastrophic destruction of frozen soil C stores

e Ecosystem changes

e Atmospheric composition changes
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Car bon Cycl e (Observing Systens:
Spat 1 o- Tenporal Characteristics
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Esti mati ng Regi nal Carbon Bal ances:
Top- Down vs Bottom Up Approach

Atmospheric
Observing System

Atmospheric 1

Transport \
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Sl beri an carbon observational projects
W th substantial european support

® Terrestrial Carbon Observing Project -
Si beri a
(TCOS- Si beria) 2002-2005:
Net wor k of surface fl ux neasurenents
and at nosphere nonitoring sites

® AERCSI B- YAK (F-D-RU) 2006- ?2??7?:
Long-di stance transects by chartered
aircraft

® Zotino Tall Tower Qbservatory (ZOTTO) :
300mtall observation tower near Zoti no

(~60°N, ~90°E)



TCOS- Si ber i a: Principal Investigators

® MPI BGC Jena, Germany (Hei mann, coordination, PI,
Schul ze PI, Lloyd PI, Z nmrernmann, project nanager )

LSCE, Saclay, France (Cais, Pl)

| UP, University of Heidel berg, Germany (Levin, PIl)
RUG, G oni ngen, Netherlands (Meijer, Pl)

UNI TUS, Viterbo, Italy (Valentini, Pl)

Vrije Universiteit Anmsterdam The Netherl ands (Dol man,
Pl )

| PEE, Moscow, Russia (Varlagin, Pl)

| FOR- RAS, Krasnojarsk, Russia (Shibistova, Pl)
| BPC- RAS, Yakutsk, Russia (Mxinov, Pl)
Pl G RAS, Cherskii, Russia (Z nov, Pl)
UNI . Bl AL, Bi al ystok, Poland (Chil nonczyk, PI)

UNI . FB. FBS, Ceske Budej ovi ce, Czech Republic
( Sant ruckova, Pl)



TCOS- Si beria St udy
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FIl ux Measurenents near

Zot1 no, 60.75°N,
89. 38°E ( Eddy
Covari ance Met hod)
| Shi bi stova et al .,
2004]
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Large i nterannual variability of In
situ carbon fl ux neasurenents

(Varlagin et al, EUROSI BERI AN CARBONFLUX, TCOS-Si beria dat a)
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Figure 20 Accimulsted Net Ecosystern Exchange observed by eddy covarlance over a wet spruce forest af
the Fedorovskoie site near Tver in Wastern Russia,



A rcraft Measurenents




A rcraft Measurenents: Zoti no
(~60°N, ~90°E, 0-3000m
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Model Sinul ati on
West - East CO» Concentration G adi ents
at 60N,
Mont hly Mean and Standard Devi ati on,
July 2002
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"Footprint” ot Atnospheric Measurenents:
Uncertai nty Reduction of Tine-Averaged
(nont hly) Source Estimates by TCOS-Si beri a
Al rcraft Measurenents - Bi-Wekly
(bservati ons
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| nterannual Variability of Ecosystem
Car bon Fl uxes
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Sone Results

TCOS- Si beria has denonstrated the feasibility of
operating elenents of a bi ogeochem cal nonitoring
systemin Siberia.

Siberia smaller sink than generally assuned: < 20% of
fossil em ssions from Russi an Federation (~0.4
PgCl yr)

Expected high interannual variability of terrestri al
carbon fluxes, driven by the large variability of
climate variability and fires

Conpar ati ve studi es show i ncreases i n carbon uptake
w t h hi gher tenperatures

Abandoned agriculture i n southern grasslands region
| eads to substantial carbon uptake

Siberia a longer-term (decadal) source or sink of
carbon? Need | onger term neasurenents!



AEROSIB-YAK

Transiberian Airborne Greenhouse Gases Observations

P. Ciaisl, G. Golitsyn 2, M. Heimann3, C. Gerbig?3, B. Belan*, M. Ramonet! C. Carougel, C.
Camy-Peyret®, D. Mondelain®, J. Chappelaz®, P. Nedelec’,
D. Hauglustainel, K. Law?®

airsllide 13483, copyright by L Luszer
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Observations and models

2006 : Measurement of suite of tracers:

— Insitu: CO,, CO, O3, CH, , [aerosols]

— In flasks : CO,, CH, with their 13C isotopes, CO80O, APO
- SF¢, N,O, CO, H,

Meteorological parameters
After 2006

In-situ : 13C using specifically developed laser diode
In flasks : isotopes in CH,4, 15N and 180 in N,O

Use of high resolution atmospheric transport/chem models
Use of remote sensing to infer ecosystem fluxes and fires



. Tower Locati on
® (s60°N, 90" E)
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The Zotino Tall Tower Observation Facility (ZOTTO)

A Scientific Platform in the Center of Siberia for Ohserving and
Understanding Biogeochemical Changes in Northern Eurasia



Foot print Anal ysis

Why 300nf

Typical aircraft profiles

over Zotino
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Tall Tower I n Siberia
Fundi ng by Gernan Max- Pl anck- Society: ~ 3.0
VEur o/ 5yr,

(Installation: ~1 Meuro, running costs: -~
400k Euro/yr )

Fundi ng adm ni stration through |ISTC
Core partners:

® Max- Pl anck-Institute for Biogeochem stry,
Jena

® Institute of Forest, Krasnojarsk
® Max- Pl anck-Institute for Chem stry, Minz

Status: Construction in 2004/6, fully
operational by Cctober 1, 2006

Beyond 2010: to becone an i nternational
observatory wwth a life tinme of nore than 30
VI
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Construction i n Progress -
W nter 2005/6: Helght of ~53m

Measur enent
Bunker

Per gol a
shel ter
bet ween house
and bunker

Scientis
ts house

Cenerato
rs




Tower
Constructi on -
June 2006:
Hel ght ~ 120m




ZOTTO Organi zati on

ISTC #2773 YAK
TROICA IsTC #2770 | | T Leipzig | | NIES, Japan ;rjoos-sum Aircraft
Mobile 03, NOx Aerosols co2 m‘“"‘w“"“'“ transects
Siberia




Key Si berian ecosystens and processes
necessitating I nproved nonitoring and anal ysi s

® Forest:

® Phot osynthesis + respiration

® Disturbances (fire, harvest, insects)

® Soil accunul ation and | ateral export by water
® Permafrost:

® Large vul nerabl e carbon pool

® CO vs CHs enissions
® Bogs:

® Large vul nerabl e carbon pool

® Effects of water table changes (clinmate
change, river rerouting)

® G assl ands:

® Land use and managenent effects
(recovery fromagricultural use, cattle

grazi ng)



