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Drought and food security

Food is one of the most essential factors for our physical wellbeing; it is a
fundamental requirement for a healthy and happy life.

Droughts:

 Meteorological drought happens when dry weather patterns dominate
an area.

 Hydrological drought occurs when low water supply becomes evident,
especially in streams, reservoirs, and groundwater levels.

«  Agricultural drought happens when crops become affected.

Food Security

means the state of having reliable
access to a sufficient quantity of
affordable, nutritious food.




Importance of studying food security

Based on FAO definition Food security exists when all people, at all
times, have physical, social and economic access to sufficient, safe

and nutritious food, but:

* Population increase from 7 billion in 2011 to 9.2 billion in 2050

e Approximately a billion people are chronically malnourished

* Agricultural systems are degrading land, water, biodiversity and

climate on a global scale.

* Droughts and climate change have caused shortfalls in the world

grain production.

Feeding the World



Extent of drought?

In order to study food security we should
know drought. Why?

* Drought frequency and extent is increasing globally.
* Droughts have direct and indirect unfavorable
impacts on food security.
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Vegetation Index (NDVI) for Food Security
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MODIS NDVI (Terra) : Rift Valley (Crops Only) (No Water)

1 | 3 i a2 4 i 3 I 3 - i 3 A

s - '
Mar Ape My Jun Jul Aug Sep Oct Nov Dec

250-meter MODIS-NDVI: Nov. 16, 2009
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MODIS-NDVI or vegetation “greenness”
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Acquisition Date

2009 is the lowest in past 9.years during
grain filling stages in northern Rift Valley

Nationally, 2008 ranks as worst year since 2000 WS\ e

Irrigated Areas
Maximum NDVI

Yield (t/ha)
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2.51
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Budde et al (2010) 0313

1.14*

* Estimated based on regression of maximum NDVI and historical vyield figures



Objectives

Analyze and compare the countrywide food production
with respect to the remote sensing based vegetation
indices.

Create time series data of vegetation indices for globally.

Compare the food prices (data downloaded from FAQ)
with respect vegetation indices/food production.

Provide analysis and conclusion based on statistical
comparison.

Write a abstract and paper based on research findings.



Supervision and Logistics

* Research group: Land and \Water Resources
« Lab location — ST-CMY7 (or ST-424)



Remote Sensing Data

MODIS Satellite data will be used.

Vegetation Indices 16-Day L3 Global 0.05 Deg (~5.6 km)
Each file size 95 MB (hdf format)

Period: 2002 - 2016

June 21, 2016 (Tue)

http://e4ftl01.cr.usgs.gov/MOLA/MYD13C1.006/2016.06.01/BROWSE.MYD13C1.A2016153.006.2016173072234.2.jpg



Software

« Matlab

« Use for open and processing the global MODIS data
* ArcMap (GIS)

« Shapefiles to extract countrywide data
» Microsoft Excel

 Process the food production and prices data
 Prepare time series charts average vegetative



‘ MATLAB R2016a - academic use

I£3 (2 Search Documentation

Current Folder B4 Editor - E\PR S\Do ot\M m Workspace
[ Name ~ Read_Precip_datam | Read eﬂnopla datam Rmd |_ethiopia_datal01.m 0 | + Name « Value

1"““‘“"' @) This file can be opened as a Live Script. For more information, see Creating Live Scripts. [ MPDI2009016 586x1383 double
& ;:'::‘Ie'zgﬁi:;fm 22 B lonfin = -179.75; $ final longitude (left side) %MPDIZOOQ(BZ 586x1383 double
ficense txt 23 s ax = [lonfin lonini latini latfin]; MPDI2009048 586x1383 double
24 B kss = shaperead('landareas.shp'); -] MPDI2009064 586x1383 double

£ MPDI2003.mat - N . ’ FH MPDI2009080.  586+1383 double
e = lfl N FH MPDI2009096 586x1383 double
- . " . . HH MPDI2009112 586x1383 double

27 %% Loop for running the program depend on number of files in directory. ] MPDI2009128 5361353 double

28 Efor year = 2009:2009 HH MPDI2009144 586x1383 double

netcdfvar.m 29 % for fl=l:size(lsrl,l) aa MPDI2009160 586x1383 double
[ ] Precip 30 for id = 16:16:368 HH MPDI2009176 586x1383 double
D Precipitation_2002.nc 31 NDVI = ['NDVI',num2str (year),num2str(id,'%0.3d')]; aﬂ MPDI2009192 586x1383 double

Read_ethiopia_data.m 32 | FH MPDI2009208 586x1383 double

33 (eval (['NDVI',num2str(year) ,num2str(id, '$0.3d')]) aﬂ MPDI2009224 586x1383 double
Read_Precip_data.m 34 ES eval (['NDVI',num2str (year),num2str(id, '$0.3d')] HH MPDI2009240 586x1383 double
£ world_map_CEA.mat 35 HH MPDI2009256 586x1383 double
36 %% Following caclutations for conuntry wise H MPDI2009272 586x1383 double
37 $ 331 'Malawi' $ 348 'Zambia’ $ 329 'Mozambique' FH MPDI2009288 586x1383 double

38 $ 315 ‘'Eritrea’' % 316 ‘Ethiopia' $% 340 ‘'Somalia' % 312  'Djibouti £H MPDI2009304 586x1383 double
39 -1 MPDI2009320 586x1383 double

e HH MPDI2009336 586x1383 double
u o S
R double
:i :‘::::‘2::? oosoLes -H NDVI2009016 5861383 double
; HH NDVI2009032 586x1383 double
44 blank (:)= Nal; F NDVI2009048 586x1383 double
45 ethiopia = (globe==132); EE NDVI2009064 586x1383 double
46 ndvi_ethiopia = blank; aﬂ NDVI2009080 586x1383 double
47 ndvi_ethiopia (ethiopia)= ndvi(ethiopia); aa NDVI2009096 586x1383 double
48 HH NDVI2009112 586x1383 double
49 “Jfor i = 1:586 HH NDVI2009128 5861383 double
50 for 3 = 1:1383 HH NDVI2009144 586x1383 double
51 if (ndvi_ethiopia(i,j) < 0); aﬂ NDVI2009160 586x1383 double
52 ndvi ethiopia(i,i) = 0; FH NDVI2009176 586x1383 double
< FH NDVI2009192 586x1383 double
NDVI2008.mat (MAT-file) r —— [ NDVI2009208 586x1383 double
HH NDVI2009224 586x1383 double
Eﬂ Name Value New to MATLAB? See resources for Getting Started. aﬂ NDVI2009240 5861383 double
[ NDvI2009016 586x1383 double HH NDVI2009256 586x1383 double
586x1383 double Academic License HH NDVI2009272 5861383 double
586x1383 double - NDVI2009288 586x1383 double
586x1383 double
586x1383 double >> load('MPDI2008.mat') % mmﬁ ﬁﬁ :::::
586x1383 double >> load('NDVI2009.mat') E NDVI2009336 586x1383 double
5861383 double fe>> HH NDVI2009352 5861383 double
586x1383 double HH NDVI2009368 586x1383 double
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Niger: Monthly Millet Price & NDVI Anomalies
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What you will learn:

How remote sensing satellite works?

How to open, process and analyze the satellite data?

How to use GIS software to create maps.

How to use GIS to open and process remote sensing data
How to do statistical analysis for large data.

Impact of climate change on food production and food security

What are countries and in critical conditions.




