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UNDERSTANDING OF DROUGHT ..

1) Meteorological Drought
2) Agricultural Drought

3) Hydrological Drought and
4) Socioeconomic Drought

The sub classifications of these droughts accompani ed by

Soil Moisture Drought -- Soil moisture deficit

Ground water drought -- Ground Water deficit
Stream flow drought -- Stream flow deficit
Ecological drought -- Stress on ecological system &

-- Determined by Temperature and
Relative Humidity

Atmospheric Drought

MONITORING THE DROUGHT..
DROUGHT MONITORING.................?

Analysis of recent events

Comparing the current situation with historical con text —
Temporal and Spatial - Early, Mid, Late Seasons

Identifying areas affected by drought
Consequences of drought

Effective communication to decision makers

Defining Drought is of two types ......

i) Conceptual ...helps to understand the drought and its effects

ii) Operational ... helps to identify the phases and intensity of droug ht

Operational Scale: Global ...to...Land Holding

Scale of Concept / Operation

Cluster centers
(Rural Community
Information Hubs)




Opinion on people’s contribution to
reduce the impact of drought
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‘Occupationn should be changed More forest area shoud be developed

Impact of drought relief programmes Opinion on drought relief programmes

HH Benefited through Reasons for not participating Only cash payment has been

received

drought relief programme in Drought Relief Programme

No Response

[»We donot trust the program P
Panchayat recruited No response/none
peop) ~

, Not aware/not
informed by
Panchayat
Programmes
done by JCB

> L Payment structure should be
- improved

No time to There should notbe any |~ > ~! Good quality food should be
getimvolved intermediaries > provided
Programmes
did not happen
Not required
Programs should be more
Base : Al Households 420 effective &available to the poor
Base : Households received benefits 77 only
Crop Insurance Benefit Weather Forecasting : Community Requirements
N ) . ; -
Opinion on Crop verypoor Whether require forecasting? Timeframe of forecastin g
Insurance Scheme roor Six Three
months months
before before  One
Average
o g"ﬁ';"s 1% month
efore before
9
517 Good 15%
Base : Al Households 420 3 Very good
- . 4.
Suggestions to improve Crop
48 hrs
Insurancg Scheme before
23%
62.1 @ Timely reimbursement Eifteen
O Threshold yield not acceptable days
before
13.8 34 Rise in the amount/acre 48%
B Others Base : All Households 420 Base : All Households 420
Base : Households received benefits 34




Response System
No. of Households taken loan across drought years

2001 2002 2003

Base: All Households 420

Households taken loan for different pose
= =

Others

Toinvest in
agricultural / other
economic activities
Social function
Imarriage/death etc
Self consumption

Response System

No of loans across different source

43.23%

Money lender

Secondary Occupation

Occupation type

Whether Sec Occupation?
Others

Petty Business

Livestock
Rearing

Cultivation

Non Agril
Labour

Agril Labour

Base : All respondents 420 Base: All who have sec O ccupation 270

Livestock Issues needs to be addressed

Drought Monitoring: Perspective

¢ To reduce the gap between community
perception and System perception

¢ Guidelines: Dynamic rather than static
« Livelihood issues

56.3% 64.7%
Relatives and
friends
Grammena Bank
SHG
56.77% 43.75Y
: Co-operative Bank
Nationalised Bank
2002 2003
Base: 155 160 150
Community Perception Vs System Perception
District Village Daily Wages ( Rs.) METEO Agri Hydro
DROUGHT | Drought | prought
Agriculture Sector
Drought Year Non Drought Year
Mysore | Moduru 40 25 50 40 8 6 4
Kanagal 50 35 30 20 6 6 6
Thagadoor 50 30 50 30 7 7 6
Basavanapur 35 (2002) 15 (2002) 25 15 6 7 4
a 40(2003) | 20(2003)
Bettadpura 60 40 35 20 6 6
Rajan 40 30 40 30 6 6 7
Bilgudi
Drought Monitoring and Information Managemen
Parameters. National-level Statelevel District-level Fieldlevel Communication Mode
agencies agencies agencies agencies
A
Delayin the onset of monsoon w w D D Wireless / Fax/ Telephone/-anail
Dry spell during sowing w w D D Wireless / Fax/ Telephone/-anail
Dry spells during critical crop- w w D Wireless / Fax/ Telephone/-anail
growth periods.
B. Hydrological
Water availability in w w D D Wireless / Fax/ Telephone/-anail /
Resenoirs Writen Re
Water availabilty i tanks F F F w do-
Stream Flow F F F w do-
Groundwater Storages. s s s s do-
Soil moisture deficit F F F W -do-
C. Agricultural
Delayin Sowing w w w w Wireless / Fax / Telephone /-enail
Sown area w w w w Wireless / Fax / Telephone /-enail
Crop vigour F F F w Written Product
Change in cropping pattern w w w w Wireless / Fax / Telephone /-enail
Supply and demand of w w w w Wireless / Fax / Telephone /-enail
agricultural inputs ICNET

D= Daily; W= Weekly; F= Fortnightly; M= Monthly; S=
Source: Samra, 2004

Seasonal (Pr e- and Post -rains)




IMD Pvt. Forecaster KSNDMC
Ground Obs Stn 525 1200 800 (5800)
Weather baloons 39 none none
Doppler Radar 5 none nil (7)
Microwave sounder none none none
Satellite data Getin real time | Get at intervals Get at intervals
Historical Data 100 years no data 100 years data
Research Support Gowt,, Inst can No such system Supports Govt.,
approach Semi-Govt., and
Pvt.
Forecast models Statistical and Dynamic Models Dynamic Models
Dynamical
Models
Packaging Poor Good ?
Customized Service Do not Provide | Available Available?!
Information Update Ob: ions Ob: ions every Ob: ions every
every hour, 10 minutes, 15 minutes
Forecasts Forecasts every 15
thrice a day for minutes for next
the next day day

« Source: Down to Earth, July 26-31, 2009

Drought Monitoring : Challenges

¢ Timely and reliable data and information must be the
cornerstone of effective drought policies and plans

« Monitoring drought presents some  unique challenges
because of the distinctive characteristics of droug ht.

« Several types of drought exist, and the factors or
parameters that define them will differ from one ty pe to
another.

*Early Warning Systems

The objective of an early warning system is to alert the
community of any impending hazard so that they can take
preventive measures.

An early warning system basically has Four componen ts —

«Capturing the precursor events,

*Transmission of this data to a central processing f acility,
«Alert recognition of an impending crisis and warnin g
dissemination.

Capturing the precursor events is generally a
technology driven process for most disasters.

Drought: Monitoring & Drought Early Warning System

* EWS Processing of

Data,
|Alert Recognition

of Impending Dissemination

ransmission of Crisis - of
Raw Data Warning

Sensing the

Precursors

DATA
Meteorological +Telemetric Rain gauges - GRAM PANCHAYATHS
Agriculture «Satelite Linked Automatic Weather Stations ~ — TALUK LEVEL

~Conventional Rain gauges,

Hydrological

-Doppler Weather Radars
Socio -Economic +Agricultural, Horticultural, Hydrological, Satellit e derived inf o- daiy

+Socio -economic parameters

Capturing the precursor events is generally a techn  ology
driven process for most disasters. the human elemen t
plays a vital role in the data capture.

Transmission of this data to the central processing facility
is also totally technology based.

Alerts are generated based on data analysis.

Sometimes, alert generation may take some time,as  a
decision making process may be involved.

The dissemination of warning to the vulnerable sect ions
again has both technology and human elements.

The last decade has seen major advances in technolo gy relatingt o
data capture, transmission, analysis and even disse  mination.

Thus, the early warning phase of disaster managemen tis largely
technology driven with satellite imagery, remote se nsing, Weathe r
Monitoring Instrumentation , climatology etc provid ing vital inp uts.

But like most technologies  there are last mile problems
which make human intervention essential.

Itis important that the warning reaches the mostv  ulnerable
sections in a manner that is understood by them.

Therefore, in spite of far reaching technological
advances, mechanisms still have to be put in place to
suit the local conditions.

And without the total involvement and awareness of the local
community, the last mile issue cannot be addressed or resolved.




Shortcomings of current drought EWS:

» Data networks

 Data sharing

 Early warning system products

» Drought forecasts

» Drought monitoring tools

* Integrated drought/climate monitoring:
* Impact assessment methodology

* Delivery Systems

 Global early warning system

Shortcomings of current drought EWS:

« Data networks: The density and data quality of
meteorological and hydrological networks are
inadequate, as are data networks on all major
climate and water supply parameters

« Data sharing: Inadequate data sharing among
agencies and the high cost of data limit their
application in drought preparedness, mitigation and
response

« Early warning system products:  Data and
information products are often not user friendly an d
users are often not trained in the application of t  his
information to decision making

Shortcomings of current drought EWS: ( contd ....)

« Drought forecasts: Unreliable seasonal forecasts
and/or the lack of specificity of information provi ded
by forecasts limit the use of this information by
farmers and others

« Drought monitoring tools:  Indices for detecting the
early onset and the end of drought ?!

« Integrated drought/climate monitoring: Drought
monitoring systems should be integrated and based
on multiple indicators to fully understand the
magnitude, spatial extent, and impacts of drought

« Impact assessment methodology:  Lack of impact
assessment methodology hinders impact estimates
and the activation of mitigation and response
programs

Shortcomings of current drought EWS: ( contd ....)

« Delivery Systems: Data and information on emerging
drought conditions, seasonal forecasts, and other
products are often not delivered to users in atime  ly
manner

¢ Global early warning system:  No historical drought
data base exists, nor is there a global drought
assessment product based on one or two key
indicators, which would be helpful to users.

Integrated Drought Monitoring:

« Comprehensive effort to evolve and
standardize area specific guidelines for
drought

« Create a partnership to develop and
implement an integrated drought monitoring
system and a suite of products to meet the
needs of different sectors

Drought Policy and Preparedness:  There are four key
components of an effective drought reduction strate ay

« Availability of timely and reliable information on
which to base decisions

« Policies and institutional arrangements that
encourage assessment, communication, and
application of that information

« A suite of appropriate risk management measures
for decision -makers

« Action by decision -makers that are effective and
consistent




Drought Policy and Preparedness ( contd ...):

« Investments on excellent monitoring system,
generating scientific input for the mitigation and
preparedness - especially risk management, will pay
a large dividends in reducing societal vulnerabilit y
and therefore the risks associated with drought.

« Policies that encourage self -reliance and the
sustainable use of natural resources will be more
effective in the long term and will reduce the need
for government intervention.

« Forming regional drought -preparedness networks
and linking them to facilitate information sharing.

Drought: Monitoring & EWS

Weather based Crop Insurance has necessitated not
only accurate monitoring of weather parameters but
also processing and dissemination on near real time
The temporal and spatial variability of daily rainf  all is
so high (>300%), it requires establishment of rain
gauges at density of one for every 40to 50  sq.km.
The hailstorm, gale winds are so localized, it
requires installation of weather stations for every

500 sg.km .

The point data obtained is spatially extrapolated
statistically - but need to be done with data received
from Doppler radars

#$ Wl &'()*

2005/08/25

2006/03/25




Drought Monitoring :
Strengthening of Monitoring System

Present Monitoring System:
Hobli as a unit- 747 Hoblis covering 176 taluks of
29 Districts, Transmission through GPRS

Proposed Monitoring System :

Gram Panchayath : 5700 Telemetric Raingauges
Weather Stations: Satellite linked, one per every
1000 sqg.km

Doppler Weather Radar: 7 Stations




Telemetric Rain gauge and Daily Rainfall Map

Data harmonization

- Issues




District wise cumulative rainfall (mm) pattern duri ng

1stJune to 19t July 2006

DMC IMD
SN District %
0. Normal Actual
Departure

1 CHAMARAJANAGARA 86 44 -49 38
2 GULBARGA 210 111 -47 -49
3 RAICHUR 143 85 -41 -43
4 BIDAR 268 162 -40 33
5 KOPPALA 111 75 -32 11
6 UDUPI 2046 1782 13 -4
7 BELLARY 124 109 12 3
8 DAKSHINA KANNADA 1781 1710 -4 -4
9 UTTARA KANNADA 1414 1360 -4 -11
10 CHITRADURGA 94 91 -3 44
11 KODAGU 1159 1139 -2 42
12 BANGALORE RURAL 126 131 4 4
13 SHIMOGA 812 862 6 -2
14 DHARWAD 202 216 7 5
15 BAGALKOTE 117 127 9 -6
16 BIJAPUR 123 136 11 -9

17 CHIKKAMAGALUR 783 885 13 36
18 MYSORE 140 159 14 12
19 HAVERI 220 250 14 21
20 DAVANAGERE 137 155 13 13
21 BELGAUM 252 296 17 73
22 TUMKUR 110 136 24 33
23 BANGALORE URBAN 138 175 27 135
24 GADAG 117 151 29 34
25 HASSAN 298 390 31 -23
26 MANDYA 74 99 34 50
27 KOLAR 118 165 40 59
STATE 384 384 0

District -wise rainfall departures matching only for 3 out of 27 districts

Rainfall Pattern

1,92,000 Sq. Km

27 Districts
176 Taluks
780 Hoblis

5880Village Panchayaths

The taluks falling under southern and
northern transition zones are the
high rainfall areas and are placed
under SIK and NIK by IMD.

The number of stations for which
actual and normal rainfall are
considered are not the same, i.e.,
actual rainfall is considered for all
the stations monitored presently
and the normal rainfall considered
for which long term normal are
available.

The onset of monsoon was
on 26™ May but it has been
customary to represent
rainfall pattern from 1 st
June.

Rainfall Pattern over the State
with onset date as 26" May 2006 and traditional date of 15! June 2006




Satellite Linked Weather Stations

DOPPLER WEATHER RADARS

Doppler Weather Radar Image

Agricultural Drought

6.77 Lakh Ha
in 15 Dists,
88 tqs,

9 dists

Agricultural Drought
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Satellite based assessment of
crop condition

« Satellite
derived data
and Ground
truth data

Hydrological Drought

Weekly Reservoir Level: Hemavathi Reservoir (Cay\Basin)

River : Hemavathi Location: Gorur, Hassan dist!
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Drought Monitoring Cell
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Trend in Net Irrigated Area (Acres)

Drought needs to be assessed as permutation
and combination of the meteorological,
agricultural and hydrological factors
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Web enabled Data base Management with GIS

FLOOD.

KSNDMC Application Modules

Drought: Monitoring & EWS

*Present

*Good at Regional Scale but yet to penetrate at
Gramapanchayath zand Land-Holding/House hold devel

*93% farming community not aware/not benefiting oft ~ he EWS
«Static guidelines

*Future:
*Monitoring at (Grama-Ranchayath

*EWS to support the needs at LH/HH
Flexible guidelines

*Drought is a creeping in natural hazard.

Effective monitoring of Drought Indicators
provides tools for decision support system
for managing and mitigation of drought

It is required to bring in more science in to
Drought Monitoring / management /
mitigation and EWS at Grama Panchayath
and at Land Parcel Level

* Thank You |
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