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• The lived experience of drought is culturally 
relative.

• Effective drought prediction methods must include 
both objective and subjective inputs.

• Interdisciplinary collaboration is key in 
discovering systematic interplays and lags in 
drought processes.

Conclusions
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Drought prediction methods are primarily 
relevant to the extent that they effectively 
capture people’s real experiences. As such, it 
is important to understand the cultural lens 
through which people perceive and define 
drought. This research focused on eight 
communities in Samburu County, Kenya 
with the intention of spatiotemporally 
marking their lived experiences of drought, 
or riai, and comparing these with a remotely 
sensed classification of drought.

Motivation

Methodology

Results
Nearly all of the 

ground-experienced riai 
years are effectively 
captured by this NDVI 
classification (ex. 1984 
and 2009). However, the 
most severe discrepancy 
between the satellite and 
ground classifications is 
evident in 2011. This year 
appears to be the most 
severe drought 
according to the satellite 
classification, yet this 
year was not classified as 
a riai in any community 
discussions.

Drought Comparison

Defining Drought from the Ground: Riai

Riai  is defined by the communities through the impact resulting from lack of 
rain – not just the lack of rain itself. Because these communities are pastoralist, the 
threshold for this impact to become riai is when their cattle begin to die. The 
anthropological data for this research comes from discussions with the 
communities in which nine instances of riai and their relative severity were 
documented.

DroughtConflict

vs.

2009

Defining Drought from Satellites: NDVI

Normalized Difference Vegetation Index (NDVI) is a remotely sensed quantity 
often used to classify drought. The NDVI data for this research comes from NASA’s 
Global Inventory Monitoring and Modelling System (GIMMS).

Why NDVI?
• Calculated directly from satellites
• Not a model output
• Available in high spatial and temporal resolution
• Closely related to peoples’ definition of drought

2011

NDVI                              Anomaly NDVI                                Anomaly

Going forward, I hope to synthesize these two lines 
of research through the creation of a Preferential 
Mobility Map. This would methodologically combine 
a spatial representation of conflict (see below) with a 
spatial representation of NDVI anomaly. We know

Short Dry 
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Average Short 
Dry

Short Dry 2009 
Anomaly

NDVI = (NIR − Red)
(NIR + Red)

2011 is thoroughly documented as 
one of the worst droughts in Kenyan 
history, and this story is effectively 
captured in an NDVI anomaly 
classification. So why was this year not 
experienced as a drought on the 
ground?

Drought based on impact

Since the way these communities 
define drought requires cattle death, the 
extensive cattle death in 2009 resulting 
from both conflict and lack of vegetation 
led to a severe drought experience. 2011 
did not meet this threshold of cattle 
death due to the population recovering 
from two years prior, hence why the 
year was not experienced as a drought 
on the ground.

q Classified as drought by satellites
q Experienced as drought on the ground

• Year of conflict between ethnic groups  in 
which ~5000 cattle were killed or taken

• Additional cattle death from minimal 
vegetation 

• Intensified drought impact

q Classified as drought by satellites
q Experienced as drought in communities

• Communities recovering from 2009 
conflict

• Small cattle population sustained by 
minimal vegetation

• Minimized drought impact

Seasonal NDVI Anomaly   

This method used seasonal NDVI anomalies to classify 
drought from the remote sensing perspective. Anomaly in 
this context is the difference between a season (as defined in 
above table) and its long term average. A negative anomaly 
means that year’s season is abnormally dry, and a 
significantly negative anomaly is classified as drought. 
Example:

1 2 3 4 5 6 7 8 9

1984 2009 2017 1996 1993 2005 1975 1980 1982

Months Season

January –
April Short Dry

April & May Short Rain

June –
November Long Dry

November & 
December Long Rain

: Normal
: Drought (∝ = 0.1)
: Riai

This research led to an exploration of the interplay between conflict and perceived 
drought severity. There appears to be a strong connection in these communities 
between most severe riai and instances of violent conflict (i.e. 2009). In fact, violence 
was recalled to have occurred during all nine riai events. This connection can primarily 
be explained by the fact that conflict decreases mobility - the pastoralists’ primary form 
of resilience to drought - thus increasing vulnerability to drought impact. 

Key Findings
The lived experience of drought on the ground is not effectively 
captured in remotely sensed environmental quantities alone, but is 
instead a confluence of such quantitative factors with other social, 
political, and culturally relative inputs, including violent conflict.

Lived 
experience 
of drought

Environmental 
factors

• Vegetation (NDVI)

• Precipitation

• Soil Moisture

Cultural factors

• Violent conflict

• Religious beliefs

• Population and 
livestock shifts

Conflict
Decreased 
mobility

Less access to 
green

Cattle death Riai

Synthesis

Severity rank

Riai year

Discussion: Conflict in Drought Impact

that the response to 
drought is to move, 
so if we are able to 
geographically map 
where this 
movement can most 
safely occur, 
pastoralists can 
strategically prepare 
for drought.

Samburu Conflict Map (courtesy of Apin Yasin)

Kenyan season definitions
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