
35

65

Pre-Anfal (%)

Cultiv. Other

26

74

Pre-Anfal (%)

Cultiv. Other

3

97

Post Anfal (%) 

Cultiv. Other

13

87

Post Anfal (%) 

Cultiv. Other

Pre-Anfal (1984-1987) Post-Anfal (1989-1991)

Data & Methods
Crop Phenology is based on the fact that different land 
covers have different inter-annual variability in green-
ness. A comparison of pre- and post-harvest greenness 
allows identification of areas being cultivated. NDVI was 
used as a measure of vegetation greenness. 
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Background
During the early 1980s, Iraq was one of the countries in 
the Middle East with the highest per capita food avail-
ability due to high agricultural production, especially in 
the northern Kurdish governorates. 

The Anfal genocide campaign, carried out as an attack 
on the Kurdish areas in 1988 during the Iran-Iraq war, in-
cluded bombings of villages, destruction of agricultural 
land, kidnappings and forced migration from villages to 
urban centers  This led to a drastic change in livelihoods, 
from a mainly rural to urban lifestyle, and a decline in 
agricultural production. 

The objective of this study is to assess the agricultural 
changes attributable to the Anfal genocide using remote 
sensing and GIS analysis.

Findings
Much of the cultivated land had decreased in the post-
Anfal period, especially in the areas that were targeted 
by the final Anfal attack. 
A decrease of 1438 km2 in cultivated land were recorded 
in the whole governorate, representing 62% of the pre-
Anfal cultivated area. In the Anfal area, cultivated land 
had decreased from 1283 km2 to 150 km2, representing a 
decrease of 88% of the original cultivated area.
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Discussion/Conclusion
The results indicate a strong decline in cultivated land 
area after the Anfal attack in 1988, when many people 
were killed and forcibly moved, and about 4000 villages 
were destroyed. Changes in cultivation may potentially 
represent land abandonment and displacement. 

Several reports state that the Anfal genocide had nega-
tive consequences for agriculture in the Kurdistan Re-
gion, but until now it has not been proven quantitatively 
at province level. Using crop phenology of multi-tempo-
ral satellite images is a good method assessing changes 
that happened a long time ago

Future research
- Agricultural recovery after Anfal
- Agricultural Extensification and Intensification
- Urbanization
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