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Introduction: exploring landscapes in the Anthropocene
The interdisciplinary approach

Water-related issues in India

Research question and objectives

The Indira Gandhi Canal

Methodological approach

Preliminary results



EXPLORING
LANDSCAPES IN THE

ANTHROPOCENE

* Introduction: Exploring
landscapes in the
Anthropocene framework

* Desert as a terrain

* Evacuations-Migrations-
New Inhabitations

* Time scales — Multiple
temporalities

* Multi-disiplinary
exploration



THE INTERDISCIPLINARY APPROACH

" The interdisciplinary approach

= Exploring questionning
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WATER-RELATED ISSUES IN INDIA

Origins of the issues

Human

=  Domestic

=  |ndustrial

= Agriculture

=  Urban

Physical phenomena

= Droughts
Cause Climate Consequence = Floods
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Water availability — demand balance

ssues related to natural hazards are excluded



WATER-RELATED ISSUES IN INDIA

WATER
RESOURCES
DISTRIBUTION

© Paulina Lopez (Jardin de Luxembourg, summer 2017)

http://www.thehindu.com/opinion/op-ed/\Water-will-
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WATER-RELATED ISSUES IN INDIA

Water crisis in India

Climate change will exacerbate existing problems

To ensure sustainability of the water sector

Balance water availability - demand

Demands and availability of water resources in India are spatially

uneven distributed: State level



WATER-RELATED ISSUES IN INDIA

54% in extreme water stress

Agriculture consumes 78% of WRs

Intersectoral competition will increase
Suboptimal use of water: led by policies
Susidised pricing of water and power, overuse
Misalignement in the cropping patterns and WRs

Relevance of policies, water governance and management



WATER-RELATED ISSUES IN INDIA

Distribution

Scarcity

Drivers

Poor governance

Transboundary dynamics

Adapted from UNEP, 2009



RESEARCH QUESTION AND OBJECTIVES

= Research question:

What are the benefits, deficiencies and limits of the

use of technology in the management of water
resources?

= Objective:

To identify and analyze the impact of technological
solutions to problems of water supply through the

Indira Gandhi Canal in the District of Jaisalmer
(Rajasthan)



Thar Desert

Great Indian Desert — Marusthal
200,000 sq Km/ Rajasthan / Pakistan
Most populated desert of the world
Climate: arid

Characteristic feature development of
sand dunes, cover 50% of the Thar Desert

Low rainfall; erratic distribution; extremes
of diurnal and annul rainfall: low
humidity: high wind levels

Moisture deficient zone
Evaporation higher than precipitation
Draught is a frequent feature



Indira Gandhi Canal

Earlier called Rajasthan Canal, started 1958

To carry out intensive cultivation

Biggest canal project in India: Conceived in 1948: From Harike Barrage at Sultanpur below
confluence of Sutlej and Beas: 650 km

Ends a Ramgargh near Jaisalmer

The IGC is a symbol and tribute to India’s engineering skills (Rao 1992)

2 phases of construction

Before the arrival of IGC the region was dominated by sand dunes and occasional patches
of wild bush

New towns, changes to life style of the inhabitants, changes in settlement patterns
1956-57 — increase of new sown area 39%

Agriculture has taken momentum but without consideration of climatic and edaphic
constraints






Indira Gandhi Nahar
Information



Thar Desert

Covers Bikaner, Jaisalmer, Churu, Western Nagaur and Barmer Distt.

Characteristic feature development of sand dunes, cover 50% of the Thar Desert
Most populated desert of the world

Climate: arid

Low rainfall; erratic distribution; extremes of diurnal and annul rainfall: low humidity: high
wind levels

200,000 sq Km

Rajasthan / Pakistan

Great Indian Desert — Marusthal

Rainfall:

January coldest month

Moisture deficient zone

Evaporation higher than precipitation even during rainy months with perpetual water
deficit in all the months

One of the most in-hospitable arid zones in the world

Major part of the hot arid region (90%) covering 29 m ha in NW India (Joshi 2014)
Draught is a recent feature varying from year to year

Graphs from Joshi



Jaisalmer

Rainfall:
e Average less than 200 mm. 100m in NE of Jaisalmer was lowest in Rajasthan
* Max daily to 40 deg C to 45 deg C: occasionally rises to 49 deg C
* Annual EPT highest of Rajasthan State

Population
* 11% of the area of Rajasthan
* 0.97% of the population of Rajasthan
* Lowest density (7 persons / sqg. km)
* Highest growth rate of population

Irrigated area:
Before Indira Gandhi Canal it was a district with negligible irrigated
farming but this changed after IGC

Crop growing period less than 45 years



|G Canal

* Head at Mohangarh
* Feeder canal till Ramgarh

* Farming 3 km west of canal — gravity
flow as per natural gradient

e Canal network exists beyond that but
is silted/ broken/ unusable

e Drinking water pumped east to
Jaisalmer using pipelines

* Network
* Main canal capacity 1200 cusecs
e Axial C@D canal — 420 cusecs

e Minor canals — 120 cusecs to 30
cusecs



METHODOLOGICAL APPROACH

Use of technology for water S The aim:
management Analysis of the impacts on IGC

= Literature review

= Remote sensing / cartography
= Statistics

l = Fieldwork

How —

Assessment

| | |

Intrannual Interannual variability of

variability of Selected variables
land use

Current situation

\ 4
Impacts



LAND USE INTRA ANNUAL VARIABILITY

OLI satellite images
(Operational Land Imager)

Instrument onboard LANDSAT 8 Earth-observation sat.
(Earth Resources Technology Satellite)

Visible, near infrared, and short wave infrared bands
Spatial resolution: 15-meter panchromatic and 30-

meter multi-spectral spatial resolutions

185 km (115 miles) wide swath

16 days near-polar orbit.



LAND USE INTRA ANNUAL VARIABILITY

NCC(7,5,3)

Mosaickin
8 Spectral classification

= 36 images processed
= Monthly time scale 2018



LU INTRA ANNUAL VARIABILITY 2018



LAND USE INTRA ANNUAL VARIABILITY

February ~350000 ha February ~ 630000 ha



Crop Seasons

Kharif:  Summer Crop.
Sowing in June end/ July
Harvesting in September/
October

Principal crops: Bajra, pulses,
jowar, groundnut

Rabi: Winter Crop

Sowing in October/ November
Harvesting in April/March
Principal crops: Barley, wheat,
gram, pulses, Oil seeds.



SOCIO-ECONOMIC CHANGES
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Source: Dorin, 2019 — Agribiom India



SOCIO-ECONOMIC CHANGES

Source: Dorin, 2019 — Agribiom India



 Gross cultivated area

— 6.3%: growing only of rainy crops in Kharif
season that too associated

— with high risk. Leads to dependence of
community on livestock



Field Visits

First in July 12-16, 2019

Second in August 17 - 21, 2019

Different sites visited

Access Issues

Unstructured interviews with local farmers



Field Work Sites



Field Work

Places visited
— Ramgarh- Canal

— Mohan nagar — Canal Head / Water Treatment Facility
(Debhua)

— Jaisalmer city and around
* Villages: Kuldhara/Dedha/Sam/Jhajia/Amars-sagar/Pithla/
» Baghs: Barra Bagh/Amarsagar bagh
* Tallab: Joshira/ Gadhisar/Dashina
» Khadins: Nani/Masoodi/Bap — behind Jajia/Khatari
 Nadi: Pipal/ Kak
* Baoris



e Several
» Designed by Palival Brahmins (15t c) 'Mishra 2001

* Rainwater harvesting for farming
* Remains moist for several months
* Improve soil nutrients and stability
e Shared water — individual fields
Khad i nS e Often have a religious structure at the head
* Masoodi fed by Kak nadi (app 30 km long river)/ Nani— 2.5 km
long/Bap/Khatari
* Water is shared and left over drained for adjacent fields outside

e Upto 2 crops annually if it rains
* Some are slowly going into disuse



Baoris

Hand dug wells
Some have pumps installed
Upto 200-300 ft deep

Some have separate troughs for
animals

Ground water falling sharply
over 20 years owing to borewells

Exist all over the field sites —
near villages

Potable water



Taalabs (lakes)

Man made (said to be around 15% century)

Well thought Have water harvesting systems to guide
rain-water

Retain some water around the year - perennial
Can be very large and several meters deep
Water used only for drinking not for irrigation
Used for livestock drinking as well

Marked by "shilpas” for travelers

Visited Jashira/ Josher/ Gadhisar/Dashina



1 km lengths when completely filled
e Perennial lake
e 13-15 century by Paliwal Brahmins
Lake Jashira ;@ =i
» 8 villages consume water from it
* Private tankers (500 litres) carry water to local home storages

* When there is a water overflow, a canal stores the water and
feeds it back to the lake in a circular manner



Canal Farming

Land allotted in 1999
All land still not allotted — also land disputes

Farms divided into block and land allocation of about 4.5 acre
each (approx. 11 acres)

Holdings vary — one farmer owned 75 biga
Water is released every 15 days for 7 days for a cluster of plots
Each plot received 4.5 hours of water every fortnight

2 crops — Rabi and Kharif (June/July — Aug/Sept and Oct/Nov-
March/April

— Mustard, moong, moth, gowar, millet: Wheat groundnut, channa...



Canal Farmers

Local plus migrated in from Haryana and Punjab
Increased to over 30 % of population

All farmers also keep livestock

Price of land varies with harvest bounty

Illegal farming exists

Some farmers store water from seepage as emergency
water

Water supplied barely enough — no surplus



Canal
network



* Visited near Dedha — 100 bighas
* 600 ft borewell —water is at 400 ft, pump driven
* Jawhar, gawar, bajra, til, peanut, brinjal, red pepper,

Borewell tc

» Sharecropper — 1:3 revenue sharing with owner
Family labour
* Adjoining farmers buy water

Farming



Dabhua Lake _ . Slﬁglr(iwgo\twv%?eg?rh — supply to Jaisalmer
e 20 km canal from main canal
water treatment  Artificial lake

pla nt « 2 filtration plants
* Poorly maintained tanks — water hyacinth



Processes — Issues (Water) Goyal and Arora, 2003

(negative impacts)
Introduction of the IGC
Waterlogging and Salinity

Irrigation with the canals

* Accumulation of water causes rise of groundwater
* Absence of sufficient withdrawal
* Rise of groundwater table
* When water table upto root zone of the crops — causes waterlogging
* Land unsuitable for agricultural use
* Increases salt in soil and soil in groundwater is transported to top soil and raises
salinity

* Water logging and salinity — major land degradation processes and impact



Difficulties with IGC

e Technical Issues
— Water logging
— Seepage
— Siltation
— Salinity

* Environment
— Evaporation
— Windspeed
— Sand Transportation
— Climate Change
— Undulating topography

e Governance and Management Issues



Indira Gandhi
Nahar
Organizational
setup



Thank you!



