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Ecosystems in Northern High Latitudes

> Large vulnerable carbon pool (~1/3 of world soil C) -
Majority in NE

> Large wetland distribution (~1/2 of world wetlands) -
Majority in NE

> Longer growing season (1-4 days /decade)

» Changing vegetation (e.g., moving treeline)



Large-scale processes in the region

> Permafrost thawing
(~1/4 of areas underlain
by permafrost) - higher in
NE

> Fire disturbance —
increase (~1% yr-1) T




Questions

» What is the current budget of CO, and CH, for the
region?

» How will the budget change over the 21s' century
under different land cover conditions due to changes
of human activity and natural environment?
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Methane Efluxes (mg CH, m? day™)
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Methane Fluxes a
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Progress Summary

» Wetlands represent “hotspots” of CH,
emissions

> Large areas of upland ecosystems in the
region consume CH,

> The region currently acts as a source of 22
Tg CH4 Yr'-l
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Calculation of GHG B

1. Convert net methane fluxes (NMF) into global
(CO,-equivalent) on 100-year time horizon:
GWPCH4 = NMF 25

2. Convert net carbon dioxide fluxes (NCE) fro
NCE'=NCE 44/12

3. Obtain greenhouse gas budget:



Greenhouse Gas B

GHG source
= 0.02
Pg CO,-eq. yr-!




gress Sum

» 6HG budget is source of 20
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Project Future GHG Bud
Various Climate Scen

> Four plausible IPCC climate and a
concentration scenarios

> Seven MIT climate scenarios
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Six MIT IGSM C
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Progress Summary

* Regional NEP ranges from a source 0.34 to a sink
1.2 Pg C per year in the end of the 215" century

+ Regional CH4 emissions range from 26 to 58 Tg
CH4 per year

» Regional radiative forcing ranges from a source
2.7 to a sink 3.1 Pg CO2-eq. per year



Developing Land Cov
Years for the R

Yukon 1984 - 1989

NLCD 2001 Land Cover Classification Legend

B 11 Open Water
[ 112 Perennial Ice/Snow
121 Developed, Open Space
[ 22 Developed, Low Intensity
I 23 Developed, Medium Intensity
24 Developed, High Intensity
131 Barren Land
41 Deciduous Forest
42 Evergreen Forest
143 Mixed Forest
B 51 Owarf Scrub®
{152 Shrub/ Scrub
[T M Grassland/ Herbaceous
[ 172 Sedge/ Herbaceous *
I 74 Moss *
{181 Pasture Hay
B 52 Cuttivated Crops
{190 Woody Wetlands
I 35 Emergent Herbaceous Wetlands
* Alaska Only
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Wetland area in W

West Siberian wetlands are a major source
CO: in Northern Eurasia (Smith et al., 2004),

Ear
32.
58.
59.

Wetland typology map
1:2.5M Scale

Area, 108 h

4.0 Palygonal-roller and polygonal-fissure (grass-sedge-mosses and shrub-Sphagnum-ichen) mires
20 Palygonal mires in combination with grass and grass-mosses mires
- Flat palsa-hollow and flat-palsa-hollow-lake complexes
(shrub-brown moss-ichen vegetation onthe palss; sedge-mosses and Eriophorum-mosses vegetation in hollows)
- Flat palsa in combination with High palsa complexes
|:| Shrubby small-palsa complexes

:l High palsa-hallow and High palsa-pool-hallow complexes
(shrub-Sphagnum-lichen vegetation on the palsa; sedge-hrown mosses and sedge-Eriophorum-Sphagnum vegetation in hollaws)

High palsa in combination with Flat palsa complexes
D Mire-poals (Sphagnum-shrubs and lichen-shrubs, rarely with Pine and Cedar micro-landscapes with big pools and lakes) complexes
I:] Ridge-hallaw and ridge-hollow-pool

(with Pine-Sphagnum-shrubs vegetation on the ridges; Sphagnum-Scheuchzeria and Sphagnum-sedge vegetation in hollaws) complexes
- Forested and moss-forested (Pine-shrubs and Pine-Sphagnum-shrubs) mires
E Mosses (cwarf shrub-Sphagnum and Eriophorum-thwarf shrub- Sphagnum) mires
- Ridge-hollow (with sedge-brown moss-shrubs vegetation on the riges and sedge-brown-mosses vegetation in hollows) complexes
IEl Herhaceous-mosses (sedge-hrown mosses) mires in combination with ombrotrophic raised bogs (dwarf shrubs sphagnum bog - ryam)
- Herbaceous and herhaceous-mosses (sedge-hrown mosses; sedge-Sphagnum and sedge) mires
|:| Birch-Calamagrostis-sedyes, birch-Sphagnum-sedges and Pine-hirch-Sphagnum-sedges forested swamps
I:l Reed and herhaceous tussock sedge-reed mires in combination with ombrotraphic raised hogs (chwarf shrubs sphagnum bog - ryam)
- Reed, reed-sedges and herbaceous mires
|:| Herhaceous mires on the sails with the considerable saty rate

68.5x10%ha




Human-induced land cover change at Icha-Tara test site

(LANDSAT scenes in 17-yrs time interval)
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Reforestation
(clear cutting to birch stands)
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Modeling Land Cover Change in
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Projected Land Use Cha
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Coupled modeling syste
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