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Monitoring and Evaluation

A management and motivational tool

Essential for * Tracking the progress & Performance
* Streamlining the Interventions
* Assessing the impact of the project

Traditional
ME&E

Physical &
Financial

Transformation

Present Context
Concurrent monitoring

Participatory

™ Forward looking

Learning
Capacity Building
Empowerment

s=p====



Remote Sensing,
GIS
GPS o
SATCOM == -~

Remaote Sensing

Tool to integrate
seatial A HQH-EEHIim data

A tool for Mapping, Monitoring & Management
of Natural resources



District level

Micro level




MONITORING CHANGES USING SATELLITE DATA

THE REPETITIVE NATURE OF THE SATELLITE PROVIDES AN EXCELLENT OPPORTUNITY
TO MONITOR THE LAND USE / LAND COVER CHANGES

EVALUATE ITS IMPACT ON THE ENVIRONMENT
THROUGH COMPARISON OF IMAGES ACQUIRED FOR THE SAME AREA AT DIFFERENT TIMES

CHANGES :
LONG TERM. SHORT TERM, NEAR REAL TIME

fNATURE OF CHANGES :

AFFORESTATION | DEFORESTATION, CROPPED AREA, CROPPING INTENSITY,
LANDSLIDES, FLOODS, DROUGHT, FOREST FIRE, WATER SPREAD,
l\_EiID-DIVERSITY. MINING, ENCROACHMENTS, Ete., Y.




Karnataka Watershed Development Project (Sujala)

Objective. Improve productive potential of degraded watersheds
and poverty alleviation

Towards Improving
* The quality of life

n
* Natural Resource Assets l
* Productivity
* livelihood support
* Empowering the vulnerable
Project Profile
Mo. of Micro Watersheds 854
Treatment Area 5.1 Lakh Ha.
Haousehold benefited 3.5 Lakh
Mo. of Taluks 38
Mo, of Districts Five
Budget 678 Crores
Monitoring Implementation

_ . Funding
Antrix Corporation, ISRO Watershed Dept., Govt. of Karnataka The World Bank




Unique features of Sujala Project

Community driven, Participatory, Holistic & Bottom up approach
Integrated — Agriculture, Horticulture, Forestry, livestock, IGA

Science and Technology tools integrated into developmental processes
Communities involved in Planning. Implementation & Monitoring.

NGO’s & Government act as facilitators, M&E by an Independent Agency




Role and Responsibilities of M E & L system

Provide timely, reliable & relevant information on progress and performance
Reflect the actual status and propose corrective measures

Measure and evaluate short term and long term impacts

Dissemination of field observations and develop feedhack mechanism
Facilitate timely Data flow through MIS for decision making

Carryout specific Thematic / Evaluation studies as prioritised by the project
|dentify, document and share the hest practices and lessons learnt

Enable mid-course correction, to mitigate negative impact, if any.




o
ﬂ’ : Sujala Watershed Development Project

Space Technology
+ Remote Sensing
« Geographical Information System

+ Management Information System @
* SATCOM « Capacity Building

* Planning

« Implementation
* Monitoring & Evaluation
» Impact Assessment




/1 Space inputs used for Planning
Watershed Delineation and Prioritisation /
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Processes under Sujala
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Veda River Right Bank Sub-Watershed, Chitradurga

T -.. [, LEGEMD
SATELLITE IMAGE = i '_- Parcel Boundary
- [y | Village Boundary
Subwatershed Boundary

SATELLITEIMAGE
With Overlay

High Resolution Satellite Data



LAND USE / LANDCOVER MAP OF VEDA RIVER BANK SUBEWATERSHED

HOSADURGA TALUK, GHITRADURGA DISTRIGT .
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SOIL MAP OF VEDA RIVER BAMHK SUBWATERSHED
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BASE MAF OF VEDA RIVER BANK SUBWATERSHED
HOSADURGA TALUK, CHITRADURGA DISTRICT
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AGRICULTURAL REFOURCES ACTION FLAMN MAF OF VEDA RIVER BANH EUBWATERSHED
HOSADURGA TALUK, CHITRADURGA DISTRICT M
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Water Resources
Action Plan

Land Resources

Participatory Implementation Out Come
Action Plan S -

«eeee tOWards Social Equity, Economic Productivity and Sustainability.
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MONITORING, EVALUATION & LEARNING e
v

Discrete monttoring Concurrent monitoring
! |
Impact Assessment l l l l
Input Output Process Self
Participatory Monit oring Monit qring Evaluation/
Monitoring . i Assessment
I I : I
(Frequency) Community and By WDD at various levels Continuous By CBOs
household level through MIS Monit oring [SWS-EC, AG & SHG)
v l facilitated by NGO
l Frequency Bi-monthly
Pre treatment Y | Hh;;“;g::iy
Baseline ‘*‘
Weekly
¥
Month
Mid—term impact onthly
Quarterhy
i Annually

End of the Project

For sustainahility—» Post Project
Schematic representation of M & E in Sujala Project




Data Collection Approaches

Blend of both conventional & satellite based monitoring system

Impact Input-Output 5 00 c Monitoring
Assessment Monitoring
Remote Sensing | * MIS/GIS for |, paricipatory Observations
GIS analysis progress : _
Ll e monitoring * Focus Group Discussions
& analysis * SWAP: Action | . Trangect Walks

«Thematic Studies
« Case Studies

+ Self assessment

Plan
preparation

+ GIS based
plan
Preparation &
monitoring

+ Files, Records, Documents
+ Informal discussions

+ Expert judgement
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MIS / GIS Package in SUJALA
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Rs. In lakhs
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Phase — 1
Implementation Details

Implementation Breakup

Frivate Land
27.90P4

M.E&L L, Antria, ISRD

Private land Details

Soil &'wiater
Conszrvation
EE .4

Demonstrations
0.47%0

Liwvestock
.44

Common land Details

Soil &'water
Conzensation
28,8204

Cthers
4,354

Cernoretrati ors

0:33%

5 o

1=

Crainage Line
Treztrent
Horti culture 15.765%
Forestry T .4%
5.8
Orainage Line
Treatrent
36 .480%
Horticulture
0.030%

Others

Forestry
13.07%

Livestozk
1.0:5%

0.13%




Kriya Yojane

Bilingual package for
participatory action plan preparation &
implementation
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Sukriya Nakshe

GIS enabled package for
monitoring the implementation progress
at cadastral level
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SuKriya package

Swstematic database creation with respect to private’common land treatments.

Depicts information related where, what, when on the cadastral map in a user friendly manner,

Allows about 150 different types of activities to be depicted at microowatershed level

Helps in SWAP preparation, implementation and monitoring.

Customized user-friendly package
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PROCESS MONITORING

To capture near real time information on key processes

+ Awareness & Sensitisation

« Entry point activity

* Formation & functioning of CBO’s DISSEMINATION
+ Capacity building » Weekly / Monthly Reports

+ District / Field level interaction
» Swap preparation + Compliance / Learning

- Swap Implementation
* Income generating Activities
* Farm demonstrations

* Operation & Maintenance




Information Feedback / Dissemination Network

[>
+ * [ Lead NGO |
| Partner NGO | WDD ‘ ’
ME&L Field NGO |
[Agri. Univ. ] - District
Offices ‘ WS Sangha]

[Accnunts ‘ \[ DWDO l/ ‘ Resource Team ‘




Capacity Building of Rural Community |/r1
through SATCOM programme

Self Help Groups, Area Groups, NGO’s, Gram Panchayat, Dept. offficials
in 38 Taluks of Karnataka State

ANSSIRD, Mysare

Empowerment through Technology
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IMPACT ASSESSMENT

To address the overall impact on Environment & Socio-Economic indicators

-*HOUSEHOLD LEVEL

* DURING (MID-TERM)
“END OF THE PROJECT

 SHORTTERM = .~
IMPACT e COMMUNITY | VILLAGE
 LONGTERM | ™
MICRO | SUB-WATERSHED
* BEFORE (BASELINE) BEFORE AND AFTER

APPROACH

WITH AND WITHOUT




AGRO-CLIMATIC ZONES Multistage sampling criteria /1
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Locations of sample ~J~
watersheds across |50
Tumkur district for
all 3 phases

Selection of RS- GIS VR

wise HH
Eampllng

H:[‘I SEIE':[:ﬁilllf .
it e WS Pictorial Deplctmn ﬂf Samplmg

# Control HH M/S/B/LL | Methodology for selected SWS



Macro-Level
{Sub watershed)
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Village-Level

{Household Survey)
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Before Treatment

IRS-10D,PAN FEE 2002 IRS- P&,PAN FEBE, 2005

Kumudavathi SWS, Kurudi MWS, Kolar Dist






Mapping / Monitoring of Farm Ponds implementation — Sukriyva N nl{fs'hnlé:l

=I"0O

Nehru MWS, Kumudvathi SWS, Kolar Plan v/s Actual implementation



Shift from Agriculture tﬂ-‘*ﬂislﬂ
Agro-Horticulture

Uttanur SWS, Kolar Dist

Fits made for Planting

IRS-1D, FAN+LIE$-3 FEB 2002

Mango

ﬂ__|4m — IRS- P6,PAN+LISS-3, FEB, 2005

M EE L, Anlrix, ISRO
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o
Monitoring Land use Change

Managundi SWS, Dharwar Dist.

Ifmprovement in Crop productiviiy
through increased water availability

ol
IRS- 1D,PAN+LISS-3, FEB 2002

Cropping Intensity has
increased from 100 % to 128 %

smrvey No.: 95
Beneficiary: Fakirappa. K. Naiker

M,EE L, Anlrix, ISRO



COMMUNITY FORESTRY 145

O Community Participation in Development, Protection,
Management and Utilisation activities

«  Stability of Forest Eco-system

«  Improve Land productivity / Canopy cover
e +  Optimise Land use Pattern
A, Equity in Beneﬁtﬁharlng
g -;:»hnpruve the Wel are (
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Afforestation — Common-Land
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Ground Photograph
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Before IMPACT ASSESSMENT :,D

Land use / Land cover changes

Satellite Images of
pre and post treatment periods

CLASSIFIED IMAGES a;;,
‘;
&

Before

Classified Images of
pre and post treatment periods
depicting Land use/Land cover status
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CHANGE IMAGE

Quantitative results = . _ o
Y. . Spatial Depiction of

_ Changes
g1z~ ] Goconut Plantation

Bl Crop land

[ Agro-Horti / Forestry
Bl Closed Vegetation
B Open Vegetation

] Degraded Vegetation
[ ] Water bodies

[] Waste lands

45l

1we 1

11

n, ., ,, ,, T, T,T, )T, I,T,

[ waste land -= Plartation
Graph showing Land use f Land cover Status B Wasteiznd - Crop
Before and After the Treatment 0 cropland == Agrohorti / Agroforestry
B Ocgraded - Glosed Vegetation
B Ocgraded - Cpen Vegetation
BER / KMN [ ] Open —» Closed Vegetation RRSSC- B/ SWDP




AL Visible Impacts

* Quality of life improved.
» Household income increased by 30%.

* Cropping intensity (%) increased - 106 to 124.
* Crop yield increase by 24%.

* Improved crop diversity from 2-4 to 3-6.

* Employment -15000 to 20000 man days/mws.
* Migration Reduced by about 70 to 80%.

+ Wastelands / CPRs reclaimed - 50 to 60%.

* Improved Livestock and Milk production.

» Ground water yield increased by 250 gal/hr.




it |i57e CROP DIVERSIFICATION

Cropping Pattern Under Rainfed Condition

Obazeine Ehidtemm

= Visible Changes

w8

IMono to Mized Crop
Foodto Cash Crops

Foodto il Seeds

oo

Area (%)
H

Food crops to Pulse

Caieh Food Dllewed Fules
Crop Type

Cropping Pattern Under Irrigated Condition

1 L] s r L] s -
01 i .; Himelie B Ilide m Crop Diversity

EBaseline — 2/ 5 crops
Midterm —4 79 crops

Aresy B

Cath Forod Gl = ed Ful =

Crop Type
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CROP YIELD

Improvement in Crop Yield (q/ac) observed

{under similar Agronomic practices)

Crop Baseline | Midterm
Jowar 4101 .28
Maize 12.8 13
Groundnut| 3.57 3.88
Sunflower 3.2% 4.43
Ragi a.04 4.4
Cotton 2.2 2.75
Soyabean 3.26 3.688
Onion 1h.25 19.85

Increase [times]in cop Weld

1 60
1434 1.32 12 113
120
1.5 4
E 00
= 0 a0 4
040
0204
0o T T
Jowar Malz Gn:nunu:nut Sunflowar Coton Soyabean Cnlon
Trops

M EE L, Anlrix, ISRO




SHIFT TOWARDS AGRO-HORTICULTURE

District Shiftto Ag. Horti .
Actuzl Arem (ha) % of Totd trested Area Species grown
Kolar 1294 6.69 Mango, Sapota,
Tumkur 865 6.61 Tamarind, Orange,
Chitradurga 459 499 Pomogranate
Haveri 329 247
Dharwad 771 543 Survival rate
Total 3719 5.38 70 to 80%
Extent Area (%) under Agril., Horti. & Agro-Horti.
- B D
100 - o o @ 0 0y
a7 &2 =3 ol
1 65
11 g g
E ]
; - o %
: a : a
8 n - &
'8 cm W -
Laril, | Hortit | Agril, | Hortid | Agril, | Hortit | Adril, | Harti,*
oz EDZ Tz Total
Lgro-Clim atic Zones mEaseline  mMidtem
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GROUND WATER
A Few visible changes

. S r
1‘ i ]

Increase in Ground Water level (ft) = -
Dug / Open Well - 1.5 to 2.5 ft ~ > -
Bore Well - 3toSft '

Improwved Discharge

Improved Ground water Discharge
Increase by 250 to 275 gallons / ha (1 gallon = 3.85 lts)

FPeriod of Water Availability
Baseline - 3 to 4 months
Midtermn — 4 to 6 months

Area Irrigated
Open / Dug Well - by Sto 8 %
Bore well - by 10 to 20%

Improvement observed in
Crop Yield -6 — 15 %

Cropping Intensity — 10 to 15 % -
Crop Diversification — Food to Vegetable Crops i o
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SOCIAL MOBILIZATION

Community Based Organizations (CBO’s)

No. of CBOs formed

Self Help Groups (SHG) — 909
Area Groups (AG) - 498
SWS — Exe. Committee - 80

CBO Functioning

SHG = 70 % - Good Performance

AG =60 % - Moderate — Low Performance
SWS —EC =70 % - Good Performance

Savings Mobilized

SHG -163.0 Lakhs
AG - 12.9 Lakhs

M EE L, Anlrix, ISRO
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CAPACITY BUILDING = ST 26 Ec = l=t

. Training programs Trainings {No.) 5741 4475 853

* Exposure visits Participants (No.) | 74856 118351 | 9836

+ Tele-conferences
IMPACT SHG AG EC
Increased aw areness and skills Moderate | Moderate -Low Mo de1ate
Im proved Participation Gooil Mo derate Good
Increased self confidence Good Good Good
Increas ed decision making capability Mo de mate Mo derate Mo derate - Good
Increas ed environm ental awareness Low Mo derate Mo derate
Capable to undertake IGAIME Gooil Mo derate Good

Executive Committee Training

KO

SHG Training




EMPOWERMENT OF WOMEN

IMPACT SHC AG EC
Participation Good Low Mo derate
Decision making ability Good Low llderate
Financial management Good Low Low
Self esteem and Confidence Good | Llbderate Good
Access to employment opportunities Good | Moderate | Good
Economic empowerm ent Good | Llbderate Good
Reduced vulne rability Lbderate | Lloderate Good
Access to basicresources lbderate | Loderate Good

=H

-
8
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INCOME GENERATING ACTIVITIES (IGA)
Status of IGA

Activities Number Budget(Lakhs)
« EDP Training 7272 104
+ Skill Training 903 80
« Micro enterprises 3197 280
Districts Agency Trained Activity Started
Kolar IDF 1661 1115
Tumkur Awake 1800 1157
Chitradurga RUDSETI 1335 956
Dharwad CEDOK 1377 1058
Haveri IDF 1099 753

Major Activities Undertaken

Cow f Buffalo rearing  * Coconut business

* Sheep/ Goat rearing * Broomstick Business
* Petty shop * Vegetable Business
* Tailoring

* Kirana shop

IMPACT : Income increased, better Iivelihood, Inaproved Social Statas

M EE L, Anlrix, ISRO
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/1 EMPLOYMENT GENERATION
it|i=re AND MIGRATION
Increased employment opportunities

- 15,000 - 20,000 man days /| MWS

Increased income
- between Rs. 4,000 to 6,000 / person

=0

Major Emplovment Generating Activities
Bunding, Horticulture / Forestry, Farmpond,
Boulder / Rubble Check

Impact

Increased emplovinent due to IGA

* Reduced seasonal migration

+ Change in migratory period & season | -9 INGrEase
' < . =1 Al ) S In migration due

+ Imcrease in the Household incomne f0 recuced

. . empioyment
Percent of Migrating Population Benefited
. rcent of Migrating Popu n Benefite opporunItiEs in
_ felaky

80 Implementation
i 60 1 period
= 40
@
I:?: 20

]

Tharwad Haveri Chiradurga Tumnkurx Eolar
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HOUSEHOLD INCOME

Increase in income due to
* Employvment

* Income Generating Activity Baseline - Rs.10300 to 13000
Midterm - Rs.15000 to 25000

Change in household
income -=1.3 -1.9 times

* Agri. Productivity
Central Dry Zone
LH<lass |Baseline |Midterm (Increase
LL 5320001 9053353 1.70
MF F7a0001 1162500 1.50
SF 1143 b4 16755909 164
EF 167590 67| 2716000 1h2
Eastern Dry Zone
LH<class |Baseline |Midterm (Increase
LL 4752 071 92596 55 196
MF 10003 33) 13460 42 1.35
SF 14795 95] 21022 57 1472
BF 2032032 3751509 1.84
Northern Transition Zone
LH-¢lass |Baseline [Midterm |Increase
LL JE7000| 14836 67 1.96
MF 1075000 1897000 1.76
SF 14944 57| 2910618 1.95
BF 21507 15| 40604 31 1.89

M EE L, Antrix, I
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Overall Increase

Marginal Small Big

Landless

167

143

187

g
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PARTICIPATORY
MONITORING & EVALUATION

Community Level

* Implementation

L

Impacts ( Social, Environmental)
Protection & Maintenance

L

L

Sharing of Benefits
Quality of Works

L



Reports

* Monthly Observation Reports =

« Assessment reports

» Feedback reports

« Evaluation reports

* Thematic reports

* Input - Output reports
« Software User Manuals

« Special reports

Thematic Studies

Investment Pattern

Social Inclusion

Women Empowerment
Capacity Building

Equity Issues

Live stock

Income Generating Activities
Short term Impacts

Ground water recharge

Case Studies




GAPS OBSERVED 7/ LESSONS LEARNT

Hidge to valley concept — lesser adoption

Halistic approach - Lacking. {Integration of different sectors)

Land treatment — Preference to private land in comparison to Comman property resources

lUsage of machinery - reduces employment oppartunities

Delay in inttiating 1GA’s — Created frustration among SHG s

Feserve forest within the watersheds - Mot treated
Commaon land treatment — Mare of soil and water conservation activity than afforestation
Fesentment to make use of MIS at the field level.

1G4 Hevolving fund is less — needs enhancement to ensure better equity

Capacity building was less effective initially. Subsequently remodeled to improve quality & participation
M0 technical capability — good in social mobilization. Low with respect to WS development.

=WWAF preparation — Lack of clanty affected the guality of SWAP. Fewised 4-5 times in Phase-|
Witnessed lot of R&D resulting in improvement and hence revising the procedures / policy

Initial delay in manpower positioning at Sujala HE and subsequent changes in arganizational structure
Finalization of 3K rates f payments, cost shanng & implementation - affected pace of the project
Integration of livestock activities into the project - delayed (Gopal mitra, vet care, LEA, etc )

Audio conference & SATCOM pragrams —effective in monitoring the progress & capacity building
Faricipatory Research & Demaonstrations initiated at the fag end of | phase

honthly open house meetings — Towards mare transparency — yet to be stream lined

Fost project management of assets - yet to be operationalised at community level

These learning's are addressed and refined by Implementing Agency {WDD), ensuring
better realisation of the project objectives & goals.

Integrated approach of M E & L has brought in Transparency,
Accountability and Discipline in the project




Estimation of Runoff using RS and GIS using SCS - Curve Number method

Runoff - draining off of precipitation from a catchment through a surface channel.

Curve Number Method - US Soil Conservation Society (1972)
Also known as ‘Hydrologic Soil Cover Complex Method'.
A'land’s runoff producing capability expressed bin 0 - 100,

Q= (P— 025
(P+0.85)

Where, @ = Runoff depth (mm);
F = Rainfall {mm]); S = Infiltration {mm)

S=15400 _ IM g o= VWeighted curve number

CN

Why Estimate Runoff?

« Control of soil erosion
« Construction of CDs, NBs

« Water budgeting

« Cropping system intensification
« Crop diversification &
* Precision agriculture

Satellite Data — Land Use / Land Cover & Soil map; GIS = Creation, Integration and Analysis of thematic data

Basic Layers for Estimation

2 £ N:J.l ;.‘I,'r - E = o .
T h-:l'"l |*: :.‘]. '\-:T ,.:' L . ‘*-
3 f?;# Etpb‘ _}‘ J*i
e ? Foo .
T e - ; Rt AT
Aoyl s g = B gy
i q,ll' *‘-:- "o o L [ e | ! _q.. <%
LWl s " ;._;""-. .."'!-' i -',',?; i A Finalsoil shp
5 g = W e e B & Ta ¥ oA A
N NN | = b o F -
.'."_ -.P:‘:,Tl" ] . P e boglh —
i =28 o b ]
i . D

Land Use /Land Cover Hydrologic Soil Group

VoM
So1l Veg. Complex
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Case Study - VK Gudda MWS, Suvarnamukhi SWS, C'Durga "/1**

Land Use / Land Cover Map Soil Grouping

- J:-?'-‘l -J -
{‘_.J:l X ﬁ w j Soil group Soil characteristics
.\'.. Ifa':" Q
'-— o gt { ,,./ Baselme Group A Deep sand and aggregated soils
i J jk g W AN 3 Group B Shallow losses amd sandy loam
T = {j_ "i'“"n,-d-,' Ate, q‘;
FUGAR Tt W ﬂ.f‘_%-{ Group C Clay loam, shallow sandy loam
W g -l iy #7
e el T . - - -
:j » PE‘*-- £ =, A Group D Plastic clays and saline soils
L e Y . h m:m:um
.*,. i
=l
::j’?::"”"n:m... Soil - Vegetation — CN Matrix
=N f: / kv Lamud use Hodwelogic sodl group
- L ¥
B o T =t / Midterm A B c D
E "‘"j" Agricubural Tand wifhout 2 £1 24 91
5 oo envadiom. (Fhaxif)
Agmicubiural 1and with 67 k=] £1 &3
cimservation (humding)
Double aop 6 71 ] 1
Agricubiure Plandation 45 53 i s
Land with soub 1] 1] T3 T

Major Observations

Wt. Average CN - Reduced to 77.29from 8287
Infiltration (mm) — increased to 73.38 from 5250
by e oty ) i, A S 3y 5 Run-off depth (mm) — decreased to 493 47 from 514 48

| “l'hw:'h-lllcl- lu":n-lr'i h!H:$|:d| glrﬂlgu"n- ;l"-’!;l"‘\' -":;il: rl i
vy deep pravely duy. modirale graee Py warfete. madealely sroded - 1es .
[ Vv deke. s shghy aondes b Run-off vol. (eu.m) = decreased by 210 units/ha
| Wary deep. o ay siphy sroded, maderle drmmape -1lw
Wy deEp, Edy Ciry lew, mpcieci drenage eighviy sroded - i w
Wi R Y B |y BE R pEGRER D
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Soll Fertlity Analysis

Ohjectives

Assess the soil quality
Benchmark nutrient content
Quantify Water Holding Capacity

Parameters Considered
Macro-Nutrients (MNP
Micro-Nutrients (Zn, Fe, Mn, Cu)
Organic Carbon, pH, EC
Moisture Holding Capacity

Mid-Term Results
* Increased Crganic Carbon content
* Impraved moisture halding capacity

e,
L T,
ik — S
T | — EM?.-:'HI-I'-J ke e clahey 1od s, moderaiely eroasd - [l es
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| B k]

e S Shellow, el by clmy o, modsrate gravaly sernce, moderaisly aroded - U
Ol 5, Shiill oy, (el by cliy Soal, i sBaiala by arsales - (Ve
h Sdramm
—a] Tanik - Oty
/ Tk - Yol e
E wary Shal kv, Qrireally |0am sois, modenae grivally Surlice, modenately orodad - 1Vis
; Vel Ghed kow, Qrareally |0am Sois, strong arasely serloos, Soverel oded - Vg
Y.
f
¢ Dreinage Hosaneeralgi Sub-watershed,
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Assessing Agro-biodiversity & Cropping Pattern in a treated watershed of I(arnataktn

+ Biodiversity - sustaming force for all hving processes on earth
+ Bio-diversity encompasses Genes to Ecosystems
+ Agro-biodiversity has a unique place within bio- diversity

+ Essential to satisfy hmman needs - food and hivelihood secunity

o

Objective _ - Location

* Charactenze the Agro-biodiversity 14° 30° - 14° 26 I
* Changes m Croppmg Pattern and Intensity | 75° 27 _ 752 41
* Impact on Crop diversity and donunance Period

study Area

Itagi sub-watershed, Haver1 district
Part of Morth Transition Zone
Annual Precipitation : 600 — 650 mim

=01l — Black Cotton f Eed Lateritic

Data Used

Household survey — 90 HH
Field observations / visits
Transect-walks

Focused group discussions
High Resolution Satellite Image

Baseline (2002 — 04
Midterm (2004 — 03)

Cropping Intensity

Multiple Cropping Index (MCTDH =X a1 ¥100 S 4
Cropping Diversity

Area Diversity Index (DD =1/ £ (ai/A)

shanon-Weiner Index (H) = -E (at/A) * log 10 (a/h)
Crop Dominance

Simnpson’s Domminace (D) = E (aifA)?

where, al = area occupted by 1 grp. & “A” =total cultivated land
M, Ed L, Anlrix, ISRO
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Impact on Agricultural Land use

» Shift towards Agro-foresty and Horticulture

e Area under agriculture has reduced by about 15%.
« Horticulture increased to £3,35 ac from 20.5 ac,

» 71.5 ac brought under agro-forestry,

Impact on Cropping Pattern

e Shift from low value to high value crops,

e Increased area of Cash crops, Qil seeds & Pulses
e Adoption of mixed cropping system

e Greater Increase in dry land horticulture

Impact on Crop Diversity

e [Ncreased number of Cereals & Pulses

» Horticulture — Onby Intensification, no diversification

e Diverse Agro-forestry activity,

e Forestry — Teak /Silver oak Tamarind/Meem Pongamia

Impact on Cropping Intensity & Dominance
» Cropping Intensity increased by 21%
e [ncreased Cropping Diversity
e Reduced Crop dominance

Cropping Pattern
] PRING

I:II-I'i-fI ﬂ‘. =
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o
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Website of Sujala Project 4_

Salient Features
Basic information on Sujala project objectives and area
Map clicks for navigation, guery and information extraction
Important softcopy documents available for browse and download
Implementation status Reports at State,District and Sub Watershed level

Phase wise reports update on monthly basis

Pk e €

e e S B b . e RS S

Plz. Visit: http://www.kar.nic.in/watershed/sujala




An Ideal M E & L System

-~

External
Agency

Participatory
M&E

Conventional

Monitoring
System

Modern Tools
RS, GIS, MIS,
SATCOM

" Effective
- ME&L
System

Concurrent
Monitoring

_ (Continuous
Learning

and
Adaptation




Use of Remote Sensing
& Geographical Information System (RS & GIS)
In other Disciplines



s 1, Forest Fire Community Participation in
e - Conservation & Protection (Buffer Zones of NP and WLS)
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EARTHQUAKE INDUCED LANDSLIDES

L i §
I 1 -
.-. x ] 1'_.‘[-. ..'Il

PRE-EARTHQUAKE: 26-03-99 POST-EARTHQUAKE: 30-03-99
IRS-1C, LISS-Ill DATA IRS-1C, LISS-Ill DATA

STUDY AREA: NEAR GOPESHWAR, CHAMOLI DISTRICT
NRSA/ISRO
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EIA and EMP inputs for industrial sites
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B angalore Rural District, Kamataka




Monitoring of
soils affected
by
Salinity /
Alkalinity

Part Of
Sharda Sahayak
Command Area
(Indo-Gangetic

i - L - 4

=

b s e e R | Plains), Jaunpur

1975 - 46,029 ha
1999 - 28,749 ha




Monltormg f Command Area *4
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Part of Indira Gandhi Canal Command Area (Badopal, Gaganagar, Rajasthan)




FCC of MSS image, January 1973 FCC of IRS P6 LISS lllimage, January 2004
Clear felling and logging in Orissa




Monitoring of Jhum Cultivation
Landsat TM - Jan. 193‘!_I' _ g IRS 1D - Feb. 2003

Landsat TM = Jan. 1989 i e IRS 10 — Feh, 2003

Part af Mokokchung District, Nagakind




P = Prawn

cultivation

IRS-1B |554 1992 Aq uaculture IRS-1C LISS-Ill 2000
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IMPACT OF TSUNAMI

IRS-P6 LISS-IIl 06-Feb-05

IRS-P6 AWIFS 21-Dec-04 IRS-P6 LISS-Ill 04-Jan-05

L
. /*\

Subn’:iergegr';
areas

Pre-Tsunami Fost-Tsunami Post-Tsunami

Trinkat Island, Andaman and Nicobar Islands




ldentitication of Diseased Rubber Plantations mﬂ*

Feb 2000 Q-5 0% ‘
fak 3y L Study Area
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