UNIVERSITY
OF ILLINOIS
SYSTEM

B @ M

ollaborative Research on
Environment & Water

Braz-Il CREW

Prasanta K. Kalita

University of lllinois at Urbana-Champaign
Department of Agricultural and Biological Engineering
Urbana, lllinois 61801, USA. pkalita@lIllinois.edu

April 10, 2024



Water — at the center of the climate crisis
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Water stress indicator: withdrawal to availability ratio
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Water availability: average annual water
availability based on the 30-year period 1961-90




WATER CRISIS
FOR BIG CITIES AROUND THE WORLD
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Increasing Population and Demographic Shifts

World population (billions)

Population change by region, 2010-2100 (millions)
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Larger and more urban population will demand more and better food




Agriculture Adds to Growing Water Challenges

Agriculture Water stress risk By 2050

uses: . 36% population 52
WATER 39% grain production 490/:

CONSUMPTION 22%  global GDP  45%
4.7 s

0,
TODAY 90

L Global GDP generated in water
Total population living in water .
scarce areas scarce regions

Water stress
Total renewable water withdrawn, BAU, 2050 (%)

) .

§2.5 Y 63

Global GDP generated in water TRILLION

scarce regions

[ 9.4 ¥ 570%

TRILLION

Source: Veolia Water and IFPRI
2011 Source: Veolia Water and IFPRI
2011



Water Challenges

Water quantity issues

- Increasing demand of water in all sectors

. Over exploitation of groundwater

. Irrigation efficiency is low/waste of water

. Poor operation and maintenance of water structures

. Wide gap between irrigation potential created and potential utilized

Water/soil quality issues
* Bacteriological and chemical contamination of water

* Untreated/partially treated industrial/municipal effluent disposal in natural
streams

e Over-extraction of ground water from deep aquifer
* Nonpoint source pollution- Fertilizers, herbicides, sediment, pathogens



Collaborative Research themes between
Brazil and lllinois (BRAZ-IL CREW)

1. Water resources management

- Save Water & Increase Food Production
2. Subsurface Drainage/stormwater management

- Prevent Flooding & Increase Food Production
3. Nonpoint source Pollution control

— Enhance Water Quality & Ecosystem Health



« Steps in collection and correction of climate data

Climate Change,

Agriculture, and Food [ >

Security (CCAFS):
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Estimation of climate change impact on rice production, phenological days, and water demand

Future climate data
(2020-2059) obtained
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and RCP 8.5
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Predicted Irrigation requirement by 2050s

(e) Percent irrigation water for rice production with climate change
scenario (RCP 8.5) with different management practices by 2050s
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Conditions
1. For obtained vield with RCP 8.5 by 2050s.
2, Forincrease in yield by 60% with RCP 8.5 by 2050s.
3. Forincrease in vield by 60% with conservation agriculture (Direct-seeded rice with residue (2500 kg/ha)).
4, For increase in yield by 30% ( and reducing post-harvest loss by 30%) with RCP 8.5,
5. Forincrease in vield by 30% ( with reducing post-harvest loss by 30% and applyving conservation agriculture) with RCP 8.5.
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Percent of Harvest Acres
using Sub-Surface Drainage
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Benefits of Subsurface (Tile) Drainage — increasing food production, flood
control, stormwater management
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Water Quality Problems Assoc1ated With
Nonpoint Source Pollution-

www.uluc.edu



Water Quality Challenges — innovative solutions
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Biofiltration System

iniions B e B8 Ao mm p

s

Edge-of-field biofilter

D i

v .
llH!llHlllHlllH

WiWW. 1 lIC.t"d L1



UNIVERSITY
OF ILLINOIS
SYSTEM

I
nc
A

State-of —the-art: Ees==— = 0
1. Technological advances: Improved irrigation methods, water measurlrp"‘hh
and water metering, improved sensors/technology, digitization and remote
sensing tools =l
2. Prediction technology and advances in modeling

3. Incorporation of Al, [0T

4. Data analytics and handling (weather, soils, water, hydrology, crops,
human)

9. Improved understanding/knowledge of the complex water- food-

I energy nexus

6. Virtual tools for seamless education, knowledge transfer, capacity
building



“Water, thou hast no taste, no color, no odor; canst not be
defined, art relished while ever mysterious. Not necessary to
life, but rather life itself, thou fillest us with a gratification that
exceeds the delight of the senses.” » Antoine de Saint-

Exupery

Water'is Life
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