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Extreme weather events affecting agriculture
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Extreme Weather events which need contingen

measures

Delay in onset of monsoon
Timely sowing but long dry spell in monsoon
Unusual rains
Drought
U A. rainfed region
U B. irrigated condition
U Flood
U Extreme events
U A. Heat Wave
U B. Cold wave, Frost
U Cyclone
0 Hailstorm
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Contingent Planning

U Contingencyplanning refers to mitigate any unexpected,unusual,

unfavourableand henceunwanted weather situations occurringat
any time without prior knowledgeat anytime before the cropsare
sownor evenafter the cropsare sown.

U Contingencycrop planning therefore is proposedto mitigate such
situations through choice of appropriate crop and varieties,

croppingsystemsor other necessaryelevantfarm practices



Delay in onset of monsoon

If the onset of monsoon is delayed crop/varieties recommended to the region cannot

be sown in time. Delay sowing of crops lead to uneconomical crop yields

Crop field is ready to sow the crop Farmer looking at the sky
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Timely Sowing but prolonged dry spell in crop growing period
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Breaksof monsoonfor 7-10 days may
not be seriousconcernbut If it iIs more

than 15 durations especiallyat critical

stagesfor soil moisture stressleadsto PeE———— pe——
Mulching in maize to conserve soil moisture
reduction in yield. The adverse effect RN A

of moisture

Prolonged dry spell on rice crop




Unusual and unseasonal rains

Continuoushigh rainfall in short spanleadsto
water loggingandif coupledwith highwinds at
various growth stagesof cropsleadsto serious
croplosses

Contingency measure Iincludes re-sowing If
crop is at early stage, providing surface
drainage, application of hormones/ nutrient  sypmerged crop due to Heavy rains
spraysto preventflower drop or promote quick

flowering / fruiting and plant protection

measures against pest / disease outbreaks

with  need based prophylactic curative

Interventions.




Seasonal Rainfall
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DROUGHT

i IS the consequence of a natural reduction in the amount
of precipitation over an extended period of time, usually a
season or more in length, often associated with other
climatic factors (viz. high temperatures, high winds and
low relative humidity) that can aggravate the severity of
the event (WMO No. 869, 1997).



DROUGHT

METEOROLOGICAL DROUGHT
HYDROLOGICAL DROUGHT
AGRICULTURAL DROUGHT
SOCIEECONOMIC DROUGHT



METEOROLOGICAL DROUGHT

U Drought over an area is defined as a situation
when the seasonal rainfall received over the area
IS less than75% of its long term average value.

U It is further classified as "moderate drought" if
the rainfall deficit is between 26-50% and "severe
drought"” when the deficit exceeds 50% of the
normal.



HYDROLOGICAL DROUGHT

U HYDROLOGICAL DROUGHT can be defined as a
period during which the stream flows are inadequate
to supply established use of water under a given water
management system.

0 HYDROLOGICAL DROUGHT year can be defined as
one in which the aggregate run off is less than the
long-term average runoff. Most of the criteria
developed for hydrological drought are specific to
individual streams or river basins.



AGRICULTURAL DROUGHT
It occurs when available soil moisture is inadequate for
healthy crop growth and cause extreme stress and wilting.

AGRICULTURAL DROUGHT CATEGORIES
U Early season drought

U Mid season drought

U Late season drought

U Permanent drought

U Apparent drought



SOCIO-ECONOMIC DROUGHT
U Abnormal water shortage affects all aspects of
established economy of aregion.

U This in turn adversely affects the social fabric
of the society creating unemployment, migration,
discontent and various other problems in the society.

U Thus, meteorological, hydrological and
agricultural drought often lead to what is termed as
O Soeicomnomi c drought 0.



Droughtc Irrigated condition

Delayed / limited release of water in canals due to low
rainfall

Non-release of water in canals under delayed onset of
monsoon in catchments

Lack of inflows into tanks due to insufficient / delayed
onset of monsoon

Insufficient groundwater recharge due to low rainfall



Impact of drought on Agriculture

TS

Drastic reduction in seed reserves

TS

Migration to nearby cities

TS

Reductions of stream flow

TS

Reduction of reservoir levels

TS

Reduction of irrigation potential

\

The acreage planted to food crops Is also
affected by land quality

TS

Wind erosion



Drought in rainfed region

Delayed onset of monsoon by\&ks (Alert phase), 4vks
(Warning), 6wks (Emergency), 8vks (Acute phase) :

Normal onset followed by long dry spell

Mid-season drought, vegetative / reproductive stages

Terminal drought

Suggested contingency measures:
U Change in crop, variety
U Appropriate Agronomic measures =
U Implementation, linkage issues,
sources of seed/ inputgtc




Droughts

ANo operational procedure to forecast drought with respectto
areaof impact, extent & duration.

AUpdate mapping of drought prone areas for development
planning

AChanging cropping calendars and patterns appear the only
solutionsenvisagedhere in presentplanningexercises

ABottlenecks Insufficient considerationsof the actual conditions
of livelihood of farmers leading to development of
Inappropriate support systems

ARole of Local government and NGO in reducing local
vulnerabilities.



Drought Monitoring

Aridity Anomaly Index

Aridity anomaly index (Al) developedonthelinesof Thor nt h eoacept € 0 S
IS used to monitor the incidence, spread, intensification, and recession of
drought. Al is givenas

PE - AE _
I E— [ 100
PE

where PE is potential evapotranspiration calculated with the help of
P e n mafarmwa, which takes into account mean temperature, incoming
solar radiation, relative humidity, and wind speed

AE Is actual evapotranspiration calculated accordingto Thor nt hwai t e
water balance technique, taking into account PE, actual rainfall, and field
capacity of the soil.



arid areasare demarcatedasfollows:

Aridity Anomaly  Areas

O or negative Non-arid

17 25 Mild arid
26-50 Moderate arid
> 50 Severearid

With the help of aridity anomalies,crop stressconditions in
various parts of the country can be monitored during the
monsoon season These anomalies can be used for crop

planning and Iin the early warning system during
drought/desertification.

This is an useful index for monitoring agricultural drought at
15 daysinterval.



Standardizerecipitation Index (SPI)

Standardized Precipitation Index (SPl) may be defined as
follows:

X- X
S

Where, X; is the rainfall for the period under consideration for
it year, X is the meanrainfall and U is the standard deviation
of corresponding period. Dependingon SPI values categories

of rainfall situation for a particular period can be determined
asfollows:

Category of SPI range:

Normal : 10.5t0 0.50
Moderate drought: 7 1.0 to lessthan 10.5 (i
Severedrought: Lessthani1.0U

SPI =




StandardizedPrecipitation Index (SPI)

StandardPrecipitationindex (SP1) is a relatively new droughtindex
basedonly on precipitation It's an index basedon the probability of
precipitationfor anytime scale

SPI
More than +2.0

1.5t0 1.99

1.0 to 1.49
-0.99 to +0.99
-1.0 toi 1.49
-1.510-1.99
Less than2.0

CATEGORIES

Extremely wet
Very wet
Moderately wet
Near Normal
Moderately Dry
Severely Dry
Extremely Dry



Advisory for drought situation

Farmersare advisedto
undertake sowing of
relatively early
maturating varieties of
rice in place of medium
and late  duration

| W e varieties under rainfed
Standard Precipitation Index ( SPI) conditions to avoid
drought conditions at
the time of maturity.

LA s 2=
= =R =T

Less than

Composite Drought Index




Rainfall (in cms)

Daily rainfall (75°E - 85°E, 15°N - 25°N)

1-Jun

Seasonal Rainfall
99 cms
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29-Jun 13-Jul 27-Jul 10-Aug 24-Aug

7-Sep

1975

21-Sep
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1.Water logging due to heavy rainfall, poor
drainage Invertisols, flash floods in streams and
rivers due to high rainfall, breach of embankments
2.If the water remains in the field due to

continuous rains, poor infiltration and push back

effect
3.Entry of sea water into cultivated fields In

coastal districts due to tidal wave during cycloneg .'\ '

or tsunami




Impacts of flood on agriculture

A Depletion of oxygen available to the plant root zones.

Ve

A Creates anaerobic soil conditions that can have

signhificant impacts on vegetation.

A Chemical reactions in anaerobic soils lead to a

reduction in nitrate and the formation of nitrogen gas.

A The denitrification can be a significant cause of loss of

plant vigour and growth following flooding.

A Causes several physical, chemical and biological

changes, some of which are not reversible.



Flash Flood Forecast

Flash flood Guidance system

- Rainfall threshold analysis in flash flood pilot
areas

- Establishment of Real Time rainfall station in
Sylhetand CRazab s

- Web based flash flood guidance and
dissemination system development

- Uses WRF 3 days and ECMWF 10 days
Rainfall Forecast

Accumulated Rainfall of Cox's Bazar (mm)

Flash Flood Advisory

Flash Flood Warning on 29-07-2015 to 31-07-2

FFA: Flash Flood Alert Flash Flood Alert on 01-08-2015 to 06-08-2015

FF: Mo Flash Flood Mo Flash Flood on 28-07-2015

Flood Forecasting and Warning Center
(FFWC) of the Bangladesh Water Development
Board (BWDB) under the Ministry of Water
Resources (MoWR) and Department of
Agriculture Extension ( DAE), Ministry of
Agriculture will jointly issue flood forecast &
Agromet Advisories under flood like situations

24Hrs accumulated Rainfall(mm)start from 20150728 + 24 UTC




Advisories under Flood

Aln flood affectedareag/Assam)farmersmay transplantaged
seedlingsof local varieties like Monoharsali Andreusal
Prasadbhogtc

Alt is requiredto give moreseedlingperhill in this situation

ANursery raising of the photo insensitive short duration
variety like Luit, Kopilee and Culture 1l for wherethe rice
cropwastotally damaged

A Latetransplantingipto 1t weekof Septembecanbecarried
outwith thesevarieties



Key interventions

Apply soil and raise the
embankment for control
fishes during flood. Put net
around the fish ponds

Purpose

U Prevent escape of cultured fish
and entry of predatory fish.

Renovation  of dykes of
ponds and establishment
of horticultural plants to
control flood waters

U Prevent water contamination
and change Iin water quality




Animal Husbandry
U During flood, preventthe livestock from feeding
rottengrassesfterflood.
U Instead feedthe animalswith concentratendgreen
grassesilongwith vitaminsandmineralsupplements
U After recessionof flood, domestic animals are
iInfectedby worms
U To reduce the problem, it I1s advised to give
appropriate medicine at recommended dose In
consultatiorwith local veterinarydoctor



Impact of heavy rainfall on agriculture

A Soil erosion
A Disruption to critical agricultural activities
A Water logging of crops

A Increased moisture leading to increased problems
with diseases and insects

A Soil moisture saturation and runoff
A Soil temperature reduction

A Grain and fruit spoilage
ATransportation interruption

A Nutrient deficiency



Agromet Advsories

Heavy Rainfall
JArrangefor adequatelrainageto avoid

waterstagnationn thecropfields.
Mrain out excess water from the

standing crop fields If heavy rain
continues
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Tropical cyclones are large
synoptic scale weather
systemswhich originate over
warm oceans, develop Into
massive vortices comprising S8¢
of swirling winds, intense (&
cloudsand torrential rains by |
drawing energy from the
oceanandmoveland.



U The entire coast Is affected by
cyclones with varying frequency
and intensity

U Inundation of cropped areas and
sea water intrusion are associated
with cyclonic events.

U Contingency measures include
providing field drainage, staking
and propping of plantation crops,
cleaning and drying of harvested
crops etc




The observed and forecast track of cyclone
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A Lossesof cashcrops.

A Direct loss of fruits and mechanical damage to the
horticultural crops, coffeeand banana

A Winds which blow from coastalseasspray a lot of salt
on coastal areas, making it impossibleto grow crops
sensitiveto excessivesalt.

A Fields inundated by the storm surge suffer a loss of
fertility dueto salt deposition,evenafter the seawater
has receded The affected land takes a few years to
regain its original fertility .



HEAT WAVE

A Heatwavesare defined under two categories The
first category includes places where the normal
maximum temperature is more than 40°C. In such
regionsif the day temperature exceedsby 3 to 4°C
abovethe normal, it is saidto be affectedby a heat
wave

A Similarly,when the day temperatureis 5°C or more
than the normal, severe heat wave condition
persists The secondcategoryconsidersthe regions
where the normal maximumtemperatureis 40°Cor

less

Custard Apple is tolerant to High temperatures



U In regions where the normal maximum _
temperature is more than 40°C, if the day il i
temperature exceeds3-4°Cabovenormal for 5- e T
6 daysit is defined as heat wave. Similarly, in
regionswhere the normal temperature Is less
than 40°C, if the day temperature remains 5-
6°0C above normal for 5-6 days, it is defined "
asheatwave. _—

\

U Generallyaffected cropsdue to heat wave are
wheat, mustard, rapeseed, linseed and
vegetables




ANnimal [Ausbandry
U Due to high temperaturdorecast,grazing /feeding
of cattle/goatanay be doneduring morning/evening
hours
U Keep animalsunder shade/shedluring noon hours
and provide plenty of water mixed with mineralsfor
drinking.
U Also provide balancedfeed & adopt vaccination
schedule
U Make arrangemenof curtainsandproperventilation

In poultry house



Impact of heat stress on livestock production parameters

Meat vyield
and quality Milk yield and
quality
_ Under
Feed intake heat
anc_l _Nut_rlent stress
utilization conditi
on
Fertility,

~ semen quality

T Mortality &

morbidity



COLD WAVES

A Cold Waves are incursion of dry
cold winds coming from North
direction and are associatedwith
passingvesterndisturbances

A Low temperature decrease the
number of sprout lets per tuber
and the total sprout length per
tuber and ulimately decreasethe
yield of potato.

Effects of cold Injury ibororice
nursery bed in Assam in 2003



Cold Wave
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for 3 daysor more it is consideredasEaie e ta T toe
cold wave. Similarly in regions with 'mpact Cold wave on wheat crop
normal minimum temperature Is less|
than 10°C, if the minimum M8
temperature remains3-4°Clower than
normalit is consideredascold wave

U Mostly horticultural crops are

affected by cold wave

‘a




Impact of Extreme cold weather / frost

V Loss of winter crops, fruit crops and vineyards
due to frost injury.

V Low soil temperature at the depth of plant roots
cause frost injury.

V Frost damage in winter crops due to low soil
temperature at the depth of the tillering node.

V Long (three days or more) and intensive cooling
causes complete devastation of the crops.

V Cooling to the critical temperature of frost injury,
even for one day, and especially after a thaw,
results in thinning out of crops.



Advisories for Cold wave Conditions

AAdvisedto arrangegfor smokingaroundthefields duringnight

A Apply light andfrequentirrigation /sprinklerirrigation in the evening
to protectthe cropsfrom frost/ cold injury.

ATo protectyoung fruit plants from chilly winds, cover young fruit
plantswith straw/polythensheets/gunnipags

ACovernurserybedof tomatowith gunnybagsto protectform cold.



Animal Husbandry

Cold wave conditions

U Keep the animals inside the sheds and provide dry
bedding and use heaters inside cattle sheds to protect

them from cold.
U Increase protein level and minerals in the feed

concentrate to keep the animals healthy to cope up
with the situation.

Poultry
U Keep the chicks warm by providing artificial light in

the poultry sheds.
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Care and advisory for management of hail affected
crops

A To cleanup the debrisandfallen fruits from orchards
and trim off broken stemsand leavesof plantsto
avoidfurtherspreadf pestanddiseases

AIf crop has not been fertilized, an application of
fertilizer to the impactedplantscan help themto re
?rqw and develop new foliage Remove damaged
ruits, which will attractinsects

A Injuriesto treesthat are minor will healbut benefit
from an applicationof fungicideto preventrot from
enteringbeftorethewoundsareableto seal

A Openwoundson the gro_vvinfq shoots,branchesand OO T
scaffoldspresenentry pointsfor bacterialandfungal & Recent Example o
pathogensandalsoinsects SRl Y Extreme Events and

A Plantsdamagedn the spring seasorbenefitfrom a
layer of mulch aroundthe baseof the plantto helpit
survivesummer

A Someplantsare too heavily affectedand fixing hail
damageis not possible These plants should be
removedandreplacedvith newplants
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Damaged Zones
TR LY /
Wind 200~240 km/h, Buffer 25 km q’ i‘ k

High 2 f‘ e
Wind 150~200 knvh, Buffer 78 km ;

Lowl
Wind 100--150 Y/, Baiter 25 lum

Low2

Wind 50~100 km/h, Buffer 75 km
Agromet Division
BANGLADESH METEOROLOGICAL DEPARTMEN

Brown Plant Hopper on paddy : Croo d
in Rangpur District : e rop damage assessment
Brown Plant Hopper on from cyclone SIDR
paddy inMagura

. Damages caused by the recent cycloRRailin
heavy rain &

s strong wind in
., Maharashtra,
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Global Climate changeis = What we can

seriously affecting water cycle, |  0bserve by
which causes.. |

satellites.

CO2 observation
precipitation observation

Meteorological observation

vegetation observation

Biomass observation

Soil moisture Land water

cropping, etc.




What is Remote Sensing?

Remote sensingis acquisition of data for deriving information about objects or
materials (targets)located at the 9 I NBuifdeor in its atmosphereby usingsensors
mounted on platforms located at a distancefrom the targets.

Heremeasurementsare madein different spectralregionson interactions between
the targets and electromagnetic radiation (EMR) The field of remote sensing
encompassesechniquesthat obtain preciseinformation about S I NJukfazéfrom a

distance

The advent of satellitesis allowing the acquisition of information about the Earth
and her environment Sensorson the near-polar orbiting Earthresourcesand weather
satellitesprovide information over 113- 185 Kmand 2950Kmwide region respectively
about ¢

Patterns and dynamics of clouds

Surface vegetationcover and its seasonalariations
Surface morphology

Seasurfacetemperature, wave heightsand

Near seasurface wind

Too J>0 T>0 Joo o



RemoteSensingObservationPlatforms

Remotesensorscanbe groupedinto two major categoriesq
(1) passivesensors
(2) activesensors

Sensorsvhich sensenatural radiation either emitted by or reflected from
the S I NJsuff&aare called passivesensors Thusin passivesensing
systems there is no control over the sourceof electromagneticradiation.
The examples of passive remote sensorsare photographic cameras,
multispectralscannersyidiconcamerasetc.

The sensorswhich have their own source of EMRfor illuminating the
objectsare calledactive sensors Exampledor active sensorsare RADAR
(RadioDetectionand Ranging)LIDARLightDetectionand Rangingktc.

Theplatforms which are in usein remote sensingof earth resourcesare ¢
(a) Airborne platform
(b) spaceborne platform



Different stages in remote sensing can be broadly entitled as :

AA sourceof electromagneticenergy(Sun/selfemission)

ATransmissior_lof_energy from the source (Sun)to the surface of the
earth wherein it also undergoes absorption and scattering during
passageahroughthe atmosphere

Ainteraction of EMR with the & I NJIsiacs (reflection, scattering,
absorptionand reemission)

Aransmlssmnof reflected/ scattered/ emitted energyfrom the objects

| features of S I NJisirface to the remote sensors (with “due
modification due to atmosphericeffects).

Asensordata output.



APPLICATION AREAS

Agriculture
Acreage estimation
Crop vyield forecasting
Crop condition assessment
Cropping systems analysis
Vegetation Dynamics

Land & Soil
Salt affected soils mapping
Land degradation analysis
Soil resource mapping
Soil suitability analysis
Support to Soil moisture estimation

Water Resources
Ground water potential zones
Surface water inventory
Tanlwell command area studies
Drought impact assessment on crop yield

Hydrology
Flood damage information and management
Drought monitoring




Satellite Data & Agrometeorology

ASatellite offer a unique source of information for many
agriculturalapplications

ARecent advances in satellite technology in terms of high
resolution, multi-spectral bands provide useful information for
agriculturaloperations

Alntegrated use of satellite data and conventionalmeteorological
observationsis found to be very useful to extract information
relevantto agriculturein India



Retrieval of Agrometeorological Parameters using Satellite Data

AMeteo_roIogicaI satellites play an important role in retrieval of the
following parameters.

ACloud

ARainfall

ASoil Moisture

ASolar radiation

ASurface Temperature
ABrightness temperature
ATemperature and humidity profile



Area of RS Applications iAgroMet

A Soil(Moisture,temp., Nutrient, Erosion)
A Crop(Coverageyvigor,yield assessment)
A Cropsowing/Harvestin@ime

A ForestStatusMonitoring & ForestFire
ABio-diversityAssessment
AMappingOf Ag & LandResources
ABiotic& AbioticStresse®©nCrops
APestDiseaseSurveillance

We need to develop RSbasedproducts which can assistin selecting
sowing/harvestingtime, schedulingirrigation, nutrient management,
P&D management,intercultural operations,besidedefining the initial
conditionof the atmospherefor NWPmodels



Agromet. Products from NOAA/MODIs/Metops and

GPS

ALand Surface Temperature
ANDVI

AFirest Fire

AFOG

ASurface emissivity

AIPWV



AAS ( Agromet Advisory Services) Application areas

AGround Truth on Soil, Crop, P&D, Stress
(Moisture/Thermal/Nutrient/Biotic) while TranslatinggxF/C into
AgroAdvisoryfPresowing to Post Harvest)

ADecision on intercultural operatio@/ater, nutrient, pestdisease
management)

AQuantifying Agricultural Risksnsurance
Almpact of extreme events on crops (Heat, Cold, Frost, Hail)
ADrought & Flood Related Advisories

A Contingent Planninfpased on soil moisture & rainfall anomply
A Agro-climatic zoning

A Soil erosion zoning, its revision for better future planning

A AgroHydrological Options



APPLICATION OF REMOTE SENSING IN AGRICUTURE
CROP ACREAGE ESTIMATION

s The first step In using Remote Sensing for acreage
estimation is to identify crop cover by Remote Sensing,For

this reason,one must study the reflectancecharacteristics of
greenleat.

s Remote Sensing based preharvest acreage estimation
methodology for major crops like paddy, wheat, cotton,
soybean,sugarcane,sorghum etc. are well established

The classificationstrategiesare
1) Minimum -Distanceto-Means classifier
(2) Parallelepipedclassifier

(3) GaussianMaximum likelihood classifier



CROP CONDITION / STRESS ASSESSMENT

8§ Crop vigour / condition is affected by several factors
such as supply of water and nutrients, insect and pest
attack, diseaseoutbreak and adverse weather conditions
which causephysical / physiological changesand alter the
spectral characteristics of crop canopy.

8§ Several Remote Sensing approach are developed for
crop condition assessment In optical Remote Sensing
Involving reflective spectral bands, crop condition
Assessment are done by studying Vegetation Index
Anomaly.



IMPORTANT SPECTRAL VEGETATIVE INDICES

Simple Difference Index (SDI)
SDI=FIRR

This provides a better estimate of LAl and biomassthan either band

alone. Butit is not independentof the effectsof variable solarangleand
azimuth.

Ratio Vegetation Index (RVI)
RVI=IR/R

Normalised Difference vegetation Index (NDVI)
NDVI = (IR R)/(IR + R)

Perpendicular vegetation Index (PVI)
PVI = [ (Rsoit Rveg)2 + (IRsadl IRveq)2]1/2

It estimates the effect of soil. Increasing vegetative development
decreaseghe red reflectanceand increasedRreflectance



Validationof floodinformation

w This isanexampleof validationusingRADARSAISARlatain Vietnam
w Comparindandwaterindexmap and SAEsyntheticapertureradar) data
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Using Satellite Data to Vitalize Agriculture and Solve the Problem of
Food Shortages Remote sensrng technology of Japan
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ThIS IS an |mage of rice frelds taken with a microwave sensorfrom an
earth observationsatellite. Image (A-1) appearsdark before planting. It
retains its dark appearancefor sometime after planting (A-2), but asthe
crops grow the image becomesbrighter. The rice field map (A-3) has
been completed by analyzing the images from thesetwo seasonsThe
blue indicatespaddy rice, and the yellow indicatesother plants.



Monitoring of Pests & Diseases
from Satellite Data

X Remote sensing tool is used for
monitoring of large areas frequently
X The earth observing systems are
useful in monitoring weather and
ecological conditions favorable for
pests and diseases.

x Among the weather parameters
remotely sensed and most easily
retrievable and used for disease
prediction are:

x Type of cloud

x Extent of cloud cover

x Cold cloud duration

DRI in mustard on
24 February 2005

CR—

ROTI in mustard on
24 February 2005

ROTI in mustard on
7 January 2005
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Assessment and Monitoring of Soil Erosion using RS

AThe potential utility of remotely senseddata in the form of aerial
photographsand satellite sensorsdata hasbeenwell recognizedn
mapping and assessinglandscape attributes controlling soill
erosion,suchas physiographysoill, land use/land cover, relief, soll
erosionpattern

ARemote sensingcan facilitate studyingthe factors enhancingthe
process,such as soll type, slope gradient, drainage,geology and
land cover

AMulti-temporal satellite images provide valuable information
relatedto seasonalandusedynamics

A Satellite data can be used for studying erosionalfeature, such as
gullies rainfallinterceptionby vegetationand vegetationcover



Remote sensing and Drought Monitoring

A Droughtconditioncanbe monitoredusingdata obtainedfrom satellite

A Satellite sensorsare capableof discerningphysiognomicchangesof vegetations
trough spectral radiance measuresand manipulation of such measuresinto
vegetationindices,which are sensitiveto the rate of plant growth aswell asto
the amountof growth.

AThe visible and near infrared bandson the satellite multispectral sensorsallow
monitoringof the greennes®f vegetation

A Capabilityod satelliteborne sensorsto provide information on variousdrought
Indicatorsto monitor droughteffectivelyis well documentedin recentpast



|dentification of Fishing Zone

ARemotesensingnethodshelp greatlyin optimisationof oceanresources

A Severalparametersrelating to the oceansincluding fisheriesis studied using
satellite

A Oneof the important parametersthat canbe measuredwith sufficientaccuracy
IS the SeaSurfaceTemperature(SSWhichis related to the concentrationof fish
population

ASST derived from NOAYWHRR satellite serves as avery useful indicator for fish
aggregation.

ABased on the thermal features location of potential fishing zones are being
identified.



Using Satellite Technologies to Protect African Farmers from
Climate Shocks In sub-Saharan Africal

= drought frequently cause
crop loss and livestock
death acrossthe continent,
== sending large parts of the

population into turmoil . A
¢ S F changing  climate s
B expected to make the
situation worse.

By using satellite information and data collected on the ground, focus is
shifting from reacting to disastersafter they occur ( fi @ ® s to@ne-planning
the response( N eax1 t .eThig vastly speedsup the response, as satellites
provide an immediate first impression of the situation without conducting a
lengthy needsassessmentAs soonasthe satellite picks up a drought, response
measurescan be launched, bringing help rapidly to thosewho needit most.


http://blogs.worldbank.org/ic4d/using-satellite-technologies-protect-african-farmers-climate-shocks




