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ÁIn recent years three concurrent trends have 

occurred within Russiaõs agricultural system:

1. A significant rebound in production (grains)  

2. The emergence of food security as a guiding 

principle of agricultural policy.

3. An increase in Russiaõs food exports (specifically 

grains) making Russia a major player in global food 

trade.

CHANGES TO RUSSIAõS AGRICULTURAL 

SYSTEM

Wegner, 2013.



AGRICULTURAL DYNAMICS IN RUSSIA

2010 drought in 

Russia led to 

significant grain 

losses

Harvest was ~ 30% 

below original 

projections

ÁAgricultural production has rebounded from the lows 

of the 1990s.

Ioffe et al. 2013



Winter 2010 and 2011 Ą

ÅChina was struck by a òonce-in-a-centuryó drought. 

ÅWheat production in Russia, Ukraine fell dramatically due 

to drought and wildfires

ÅWheat production in Canada fell due to a abnormal cold. 

ÅGlobal wheat supplies constricted Ą the Egyptian 

government failed to balance subsidies and market prices 

with public needs.

RUSSIAõS AGRICULTURE AND GLOBAL 

FOOD SECURITY

At the time of the uprisings in early 2011, 

food prices had increased by 20 %, and 

~ half of the population (40m)ðwere 

receiving food rations.

Johnstoneand Mazo, 2013



Áé under climate change, the biggest losses in suitable 

cropland are likely to be in Africa, whereas the largest 

expansion of suitable cropland is in the Russian Federation 

and Central Asia Schmidhuber and Tubiello, PNAS (2007).

FOOD SECURITY AND CLIMATE CHANGE

ÅIs this correct? 

ÅRussia is large Ą what 

are the spatial variations?

ÅCan we understand what 

has changed since 2000?

Ioffe et al. 2013
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RUSSIAõS POPULATION DECLINE

ÁRussiaõs population is projected to shrink by 

29% by 2050. 

ÁThere are different dynamics among rural 

populations which are correlated with 

ethnicity. 

ÁPopulation dynamics 

constitute a key driver 

in the spatial 

disintegration of rural 

Russia.



AGRICULTURAL DYNAMICS IN KOSTROMA

Ioffe et al. 2013



AGRICULTURAL DYNAMICS IN STAVROPOL

Ioffe et al. 2013



SATELLITE IMAGERY

ÁMODIS Land Surface Temperature

ÁMODIS BRDF Adjusted Reflectance data

ÁLandsat land surface reflectance



May 25th, 2010

Landsat 5 TM (band 7,4,2) from June 23, 2010. P169/R23. 



Segment 1221,fallow cropland, 100%, 

image date = 2009-06-09 



Reference Data

User 

Accuracy

Classified Water 0.948

Forest 0.967

Grassland 0.553

Cropland 0.920

Urban 0.769

Overall Accuracy: 0.877

Kappa Coefficient: 0.821

LAND COVER







Blue: High variability in peak height over multiple years Ą crops?

Red: Low variability in peak height over multiple years Ą forest?



ÁModel to l ink land surface 

phenology (MODIS) with Landsat 

land cover estimates. 

ÁUse phenology measurements 

to understand if cropland is 

actually cropped for a particular 

year.


