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Overview

1. Introduction

2. Food system approach
in deltas

3. Our experiences

4. Conclusions
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Wageningen domain: Mission:

o _ to expl.ore the
Food and Living Environment  potential of nature
to improve the
e SO WG Ty quality of life
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9 Food and Living environment

Lifestyle
Perceptions
Governance
Market and chains
Social innovations

® Sustainable production
and food processing

®" Animal feed and
biobased products

® International food
chains and networks

® Food security and food
health aspects

" Nature and landscape
" Land use myears
® Water, sea and natural
resource management
" Biodiversity
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Wageningen University and Research (WUR)

www.wur.nl

Wageningen University

® 12,000 BSc/MSc students from > 120
countries
2,000 PhD candidates
2,640 FTE of faculty and staff
Revenue in 2018: € 363 million
Top 3 of the world in its domain in

international rankings

Wageningen Research

® 2,491 FTE of faculty and staff
® 9 research institutes

B Revenue in 2018: € 323 million

WAGENINGEN

UNIVERSITY & RESEARCH


http://www.wur.nl/

Chloride Concentration (mg/L)

Salinity increasing worldwide

Freshwater Salinization Syndrome on a Global Scale . .. .
Soil salinity change for 2071-2100 relative to 1961-1990
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« Fresh water salinity is increasing
+ Soil salinity is projected to increase/change around the world with spatial variation
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Uncertainty and complexity : need for systematic approach
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Need for systematic approach

® Do we need to start from water? ® Do we need to start from land?

Integrated approach
Starting from agriculture (widest sense)
Food system

Make co-creation possible
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Food System Approach

Sustainable development goals

SDG 2 - Zero hunger
SDG 6 — Water
SDG 13 - Climate Change
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Based on: Rockstrém, Stockholm Resilience Institute, 2018



Food System Approach:
Changing agriculture and food situation in deltas

Food systems approach

~ s e ® \alue chain

o G e " Environmental factors
e,
‘o0 : :
() tecusnanen b " Socio-economic factors
e e 1. Focus on food production alone is not
¢ B ol A .
S o enough, food and nutrition security
cea o ¢ 2. Need for a systems approach: Bringing
Security . .
balanced approach in the picture
@ e 3. Need to deal with uncertainty and
BRI sl i complexity
WAGENINGEN Van Berkum et al. 2018. The food systems approach: sustainable solutions for a sufficient 9
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supply of healthy food. https://library.wur.nl/WebQuery/wurpubs/fulltext/451505
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Food system transformation

" Why: To overcome the complex and uncertain challenges!
" However, technological solutions alone will be insufficient
® Too costly
e Behaviour changes of stakeholders are unknown

" Roadmaps to the future will provide guidelines for change

" =>co-creation with all stakeholders so that they can share what
they can do and want to do
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Examples of co-creation (1)

Improved FS urban centers .
5 " RWHI in Bono
ImpaCt dismeen S Reduction of dimate Improved FS Bono East Reduction of water quality - -
Improve bicdiversity vulnerablefamers Region in water system E a St Reg I O n I n
A A A A A
Ghana
Move watar Svallable for Change in farm income
nature
r A 1; \ n
T — " Food ‘basket” of
revenues
Qutcome f ACC ra
More supply of food More water pollution due
b . products o more pesticide residues
! ! " Chall fut
Mere water availability for Less abstraction from i Mere water availability for i a e n g e u u re
rigation water system Investment costs in RWH irvigation More pesticide use

'y 'y r Y r'Y + ks Climate Change

S e G e o | with less water
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RWHI with changesto
higher value cropping
patterns

Intervention y + u Pre pa red W I t h

Rainwater harvesting for
irrigation (RWHI) . - -
Linderhof et al. 2023. Nature-based solutions for climate-resilient and | nte ra Ctl on w Ith
X‘:Qii’i'ﬂgiﬂfcﬂ circular food systems: A first step towards an economic evaluation. Sta kh 0 | d ers 11
https://edepot.wur.nl/629688

RWHI without changes in
opping pattems




Examples of co-creation (2)

SoCIo-EConNOmMIC

outcomes: Less
unemploy ment

Agricultura
production:

divers yields

More ond more

Food storage,
transportation
& trade

Food
processing &
transformationc

More diverse
foodsugply

Food
@ nsumption:
mare Nutr tious
food

Food retal &

provis oning

Socio-economic drivers
h.'a-kers.l - science & social Individual "
Maresupply Policies Tech organsatons factors
[ 1
L v
Enabling environment ]
RWHI mplementation - ‘
Food supply system i

Food security

Food utilzabon
@ rsumption of mare
nutntous food

L

Food accessbility

Business seryices

\i

~

Environmental drivers

Fossil fueis

Food availability:

Mo re food available

Enwvironmental
outcomes
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Linderhof et al. 2023. Nature-based solutions for climate-resilient and circular food systems: A first
step towards an economic evaluation. https://edepot.wur.nl/629688
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Example of co-creation (3)

" How do stakeholders in Accra \a&“"‘“x
(Ghana) think about the food
security and food environment?

Example: Timeline for the action perspectives of the pathway
“Changing the food value chain *

Compliance
to
standards

Improving
standard Consumer
level of rights!
quality
Timeline

& corporate
partners

Creale zapnal
Supp|y vanspomﬂon
Improvements
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Business is
fitting to

Labels
(becoming

food social
traditions signals)

= Linderhof et al. 2023. Transition pathways development for
o healthier diets in urban food environments of Accra, Ghana
https://edepot.wur.nl/587151
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Bangladesh agriculture system change

Mandate

WUR research on water
management and food systems in DY s
deltas: www.wur.eu/food-in-deltas Corfiow of

stake

Act together Understand

pathways

https://research.wur.nl/en/publication Implement Food aystem
. pathways mapping
s/food-systems-in-the-bangladesh- Monior
delta-overview-of-food-systems-in- Leam
. S — Prioritise together
Knowledge question: can we use e Targets for
these (water and) food system Explore together
. . . Devel
guidelines to link BDP and AT P transition

programmes to create synergy?

a1epuep
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Example: Bangladesh

® WUR research
collaboration with
Solidaridad

e Dairy/salinity

May, 2030 climate change (A1B) with minimum Transboundary flow under Ganges Treaty

Salinity Intrusion in Coastal Zone of Bangladesh due to Climate Change

® Mango export

e Shrimp/mangrove
“NEC approves

100-year delta

[ o
2018 17:26:27 | Updated: ©

September 06,2018 20:15:17 &

BANGLADESH DELTA PLAN 2100
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security and tackling disasters.



Dairy / salinity
Pathway - future

" More demand for milk

" Need safe drinking water

" Water more saline in future
" Start fodder cultivation

" Road development

® Personal circumstances

WAGENINGEN
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Salinity in water and food systems

" Lack of drinking water
" Lack of water for cattle

" Lack of irrigation water for
crops because of their salt
intollerance

WAGENINGEN
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Transition Pathways (Consultation at Field Scale, Bangladesh)

Workshop Locations

knagar B~

Khulna 2=

« The objective: To gather knowledge

about the farmers perception on

¢Workshop 1.4

salinity, now and in the future and : 3 ) e T

their transition pathways for

Batiaghata 41b! IEIBIGSCGET

salinity-water-food

@Workshop 2

ChitrgWorkshop:3

Dacope MICHIN o
&5,
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L 4 Rampal S5/l

Ratrabunia

Google Earth
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itage © 2023 Airbus
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Transition Pathways (Consultation at Field Scale, Bangladesh)

Salinity has seasonal and spatial variation
Salinity is increasing
Local people are experiencing impact higher

salinity and are aware of possibility of

increased salinity in the future

Willing to adapt to new agicultural practices

and strategies but wants to continue farming

~ - TR W
. . x N\ %

-

Consultation with Regional stakeholders
October 2023 :
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Transition Pathways (Consultation at Field Scale, Bangladesh)
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Experience in south west
Bangladesh

Current

Future

Transition Pathway
towards perceived
sustainable future

General information
* Salinity level
* When highest
* where highest

Agriculture

20




Transition Pathways (Back casting)

Stabilization

<+—— Acceleration

<+—— Take-off

Pre-development

Vision of
what | want

Begin with the end in mind
»2. Move backwards from the vision to the present

3. Move step by step towards the vision

WAGENINGEN
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Salinity Hotspot Identification — global perspective

Crop yield

Global cropping
pattern

™ Fresh water
requirement

;

Global Water
Salinity

Global Soil
Salinity

:

Soil
characteristics

Meteorological
data and SLR

-
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Dealing with the global challenge
of salinization

Agnia voluptus atem que ratia quae parchilit itatinis iducime sunte porro et prepuditati to dolum res de eum rem harchilique dendentotae volorio
estiis dolupta vel incia consed explaninicti tem es ea quia eost vellensm Uparunt volupta tsstemaq uiassit exihiligente cum lit, sedio. Te del im

wvendaep recus, is et, sed et it atibus isqui corem
A Drivers F Challenges
Salinization on (food) system

« Lower food production with conventional

Global Crop yield
loss mapping

«Natural soil salinization +Imigation systems inland water diversion

« Population growth «Land subsidence agriculture
. « Sealevelrise «Land use change « Biodiversity decrease
Crop yield loss + Temperature incresse +Melting glaciers +Presure on freshwater resources due to

+Overextraction groundwater ‘competition with other sectors

Landscapes

Identification of
global hotspots

salinization salinization salinization

(Semi)arid areas Delta landscapes ‘Small Islands Development states

« Irigation systems: higher salinization + Land subsidence: XX «Land subsidence: XX

. ase: .0 i X « Sealevel rise: increasing salinity coastal
« Overextraction groundwater: XX + Sea level rise: pushing salt land inwards aquiters

+ Temperature increase: XX

Facts and figures

FUTURE

7 50% by 205Q  rmemmsmnan e

<o 630 millipn ppl

340 million ppl

[
¢

[XX]

T

CURRENT

[0 €21.3billion

. 424 millionha e
838 millionha

Nost cxt-afiactoa regians -

Australia, Eurasia, g
Middle East, . s A Lo,
e B A0S

North Africa

Pr———
ﬁ/ﬁ 1millionmt e e

secontay ssmzaton.

10 million MT

Po— (i gt st e i e pecht
[XX] R

Link to Global Salinity Campaign: NFP/NWP, FAO, ICBA,

WUR, VU, Salt Doctors and others
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Salinity Hotspot Identification — global perspective

Legend
[ contries

Vulnerability Index
L
-

Rice in salinity vulnerable areas Maize in salinity vulnerable areas Wheat in salinity vulnerable areas

[ 13% ‘ -
Very Low Very Low Very Low
Low Low Low
39% = Medium
= High
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= Medium = Medium

u High - u High .

Crop Productivity (%)
§

2 4 6 8 10 12 14

+ Salinity sensitive crops are
cultivated in salinity vulnerable
areas

+  Production loss is higher for crops

with lower salinity tolerance

Agricultural Productivity Loss

Pl
@
®

o
Q
®

15%

10%

Productivity Loss (%)

0%
Maize Rice Wheat

Impact of Water Salinity Impact of Soil Salinity
——Wheat —e—Rice —e—Maize —+—Wheat —s—Rice —e—Maize

100% ®-

S0

255

Crop Productivity (%)

0 H 10 15 0 25

Salinity (dS/m) Salinity (dS/m)



Salinity — longer term - pieces of the puzzle

" International level: hot spot analyses, global trends, co-creation between
hotspots

" National level: raising awareness, supporting the salinity regions with
technological options and stakeholder interaction, creating pathways

" Local level: raising awareness of salinity issues and solutions, listen to
the local stakeholder knowledge, include them in constructing pathways

WAGENINGEN
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Thank you

Vincent.Linderhof@wur.nl

Catharien.Terwisscha@wur.nl

Feroz.islam@wur.nl

Judit.Snethlage@wur.nl
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