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Global Surface Air Temperature Anomalies, °C
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Decrease in surface air temperature meridional gradients 
over the Northern Hemisphere estimated as a difference of p
tropical mean zonal temperature (zone 0- 30N) and polar 

mean zonal temperature (zone 60N - 90N). 

WinterWinter

For Northern Eurasia climate,  zonal heat and water 
vapor transport  are of critical importance.  



Autumn ‐ WinterAutumn ‐ Winter



Autumn sea ice extentAutumn sea ice extent 
changes (%)

Arctic Sea Ice Extent Anomalies, Sept. (%) 

Terra‐MODIS RGB, July‐
Sept 2008, 250 mSept 2008, 250 m 
resolution. Cloud free 
composite. (Trishchenko 
et al 2009).  Please, note )
large areas of ice‐free 
water in the Arctic during 
this three‐months‐long 

Source: http://nsidc.org/data/seaice_index/

season.



One of the first UCMO GCM sensitivity experiments 
with polar ice replaced by water at 0C

Changes in 
January surface 

p p y

January surface 
air temperature.  
The Arctic The Arctic 
becomes warmer 
by up to 40 C by up to 40 C 
but the latitudinal 
belt south of belt south of 
60N becomes 
colder by up to colder by up to 
8C. Newson 1973; 

Nature, 241, 39-40



Northern Eurasia, north of 40°N
Temperature  anomalies for the past 129 years
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Changes in the days with 
i t th d i th 1950winter thaw during the 1950‐

2000 period

Top. Linear trend estimates in theTop. Linear trend estimates in the  
seasonal number of days with winter 
thaw (days/10yr) (Groisman et al. 
2003) Right The same but regional2003). Right. The same, but regional 
time series for Fennoscandia 
(Groisman et al. 2009)



Number of days with deep snow cover on the ground ( > 20 cm).  
Linear trends for the 1951‐2006 period; [days/10yr].                   

Bulygina et al 2009Bulygina et al. 2009. 

Over Northern Canada and Alaska, negative trends in maximun snow 
depth were documented  (Ross Brown, 2009, Personal  Communication)



Changes in snow water equivalent over  the 
northern Russia along the “field” snow survey 
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SpringSpring



Spring temperature changes over 
Northern Eurasia, 1881‐2009,
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Temperature anomalies (°C) from the mean for the 1951‐
1975 reference period.  Archive of Lugina et al. 2007, updated



April  snow cover extent anomalies over Eurasia

Snow cover extent from NOAA satellites for 1967-2009. NOAA NCDC 2009: Snow cover extent from NOAA satellites for 1967 2009. NOAA NCDC 2009: 
State of the Climate Global Analysis April 2009.  [ Available at 
http://www.ncdc.noaa.gov/sotc/index.php?report=global&year=2009&month=apr ]



Area‐averaged dates of the spring onset 
R iover Russia

D is defined as a spring date when mean daily temperature stably passes 
5C (nationwide mean D-date is ~ May 25th). During the past four decades ( y ) g p
changes in D have not matched with changes in the dates when the 
snowmelt start (defined as a late winter date when mean daily 
temperature stably passes -5C; nationwide mean date is ~April 15th).



Pan‐Arctic Ocean Drainage



Runoff changes in the deltas of  three major Siberian rivers.  
Observations and future projections 

Lammers and Shiklomanov (2009)Lammers and Shiklomanov (2009)
Slide is a courtecy of 
Dr. A. Shiklomanov



SummerSummer



The mean seasonal net surface 
radiation budget, W m-2radiation budget, W m

(Stackhouse 2004)



July total net irradiance 
(solar net + thermal infrared net) ( )

The 22 year average from the NASA/GEWEX Surface Radiation Budget project. 
Courtesy of Paul Stackhouse Jr. and Colleen Mikovitz, NASA Langley Research Center



Northern Eurasia, north of 40°N
Temperature anomalies for the past 129 years;
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Temperature  anomalies for the past 129 years; 
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Northern Eurasia, north of 60°N
Temperature anomalies for the past 129 years;

4
5

, °
C

Summer

Temperature  anomalies for the past 129 years; 
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Changes in the surface water cycle over Northern Eurasia 
that have been statistically significant in the 20th century

More humid conditions (blue), 
more dry conditions (red),

more agricultural droughts (circled)more agricultural droughts (circled),
more prolonged dry episodes (rectangled).

Groisman et al 2009 (Bull. Amer. Meteorol. Soc.)



Biome distribution over Siberia  in current (a) 
and 2090 (b) climates (Vygodskaya et al. 2007)( ) ( yg y )

Water (0),Tundra (1), forest-tundra (2), darkleaf taiga (3) and lightleaf taiga 
(4), forest-steppe (5), steppe (6), semidesert (7),  and polar desert (8).



DYNAMICS OF FIRES NUMBERS AND BURNED AREA 
(PROTECTED TERRITORY OF RUSSIA)

Korovin and Zukkert 2003, updated



Intense fire in a Pinus sylvestris forest, 
lti i lik l i t tresulting in a likely conversion to steppe

• Left, no regeneration after several years; right, 
no regeneration after 20 years (Siberia)

Tchebakova et al. (2009)



Landscape after forest fires 

• Thawing of ice‐rich permafrost, triggered by forest fire in Central Yakutia, 
transforms boreal forest into steppe‐like habitats (photo by Vladimir 
Romanovsky) 



Urengoy  (Drozdov, 2008)
Slide is a courtecy of 
Prof. V. RomanovskyProf. V. Romanovsky

Nadym  (Moskalenko, 2008)

Vorkuta Region    (Oberman, 2007)



Methane bubble release from the seabed in 
the East Siberian Sea (Shakhova et al. 2009).

Bubble clouds 
in the water column

Gas-charged sediments
and bubble clouds
in the water column  

Sea depth~50m
Slide is a courtecy of Dr. N. 
Shakhova



Why we have to be expedient in 
our research?our research?

Fi tlFirstly:
the changes are already here g y

and they have been large! 



Secondly,
• We are facing a non-linearity in environmental  and g y

climatic changes in Northern Eurasia right now 
due to
– Dramatic retreat of the Arctic sea Ice that is causing

• rampaged coastal erosion (up to 10 m yr-1)
• release of carbon (both methane and CO ) stored in the frozen• release of carbon (both, methane and CO2) stored in the frozen 

shelf and coast (Shakhova et al. 2009),  and 
• additional source of heat and moisture in early winter

– Impact on the World Ocean thermohaline circulation due 
to changes in the fresh water inflow into the Arctic 
Ocean

– Feedbacks to the global carbon budget & climate due to
• Permafrost thaw

W l d f i• Wetlands transformation 
• Land cover changes and 
• Ecosystems shift



FOR MORE INFORMATION SEE THE NEESPI WEB SITE:
http://neespi.orgp p g

Side Note:                         
“NEESPI” is pronounced

approximately like the
Russian phrase for

“Don’t sleep “

Northern Eurasia Earth 
Science Partnership Initiative



Thank you!y


