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Sara Scherr, EcoAgriculture
Partners

Dr. Sara J. Scherr, an agricultural and resource economist, is a prominent
voice globally in promoting restoration of degraded lands. She founded the
non-profit EcoAgriculture Partners in 2002 to promote locally-led
transformation of agricultural landscapes for food security, rural livelihoods
and ecosystem services. A leading innovator in agricultural landscape
analysis, planning, policy, and finance she has supported landscape
partnerships in Africa, Latin America, Asia and U.S.; and advised landscape
programs world-wide. Her research is widely published in scientific and
policy literatures. She previously served as Director of Ecosystem Services
at the non-profit Forest Trends, senior researcher at the International Food
Policy Research Institute (IFPRI), adjunct professor at Univ. of Maryland,
and principal researcher and later Board member of the World Agroforestry
Centre (ICRAF). She served on the Millennium Project’'s Hunger Task
Force to develop strategies to halve the incidence of hunger worldwide.
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Pete Pearson, World Wildlife
Fund

Pete Pearson is the Senior Director of Food Loss and Waste
at World Wildlife Fund (WWF), helping businesses and
communities understand agriculture’s impact on wildlife and
habitat conservation. Pete has 10 years of technology and
grocery retail experience with companies including Hewlett-
Packard, Accenture and Albertsons; has worked with public
schools and hospitals as a sustainability and zero waste
consultant, co-founded a sustainable agriculture non-profit in
Idaho, and co-produced a documentary film on local and
regenerative agriculture (www.ToLiveLocal.com). Pete
currently lives in Washington DC and enjoys fly fishing,
sailing, skiing, and exploring the outdoors with his family.
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Faisal Hossain, University of
Washington

Faisal Hossain received his Ph.D. from The University of
Connecticut in 2004, his M.S (1999) and B.S (1996) from
The National University of Singapore and Indian Institute of
Technology, Varanasi, respectively. His research interests
are hydrologic remote sensing, sustainable water resources
engineering, transboundary water resources management
and engineering education. He is the recipient of awards
such as NASA New Investigator Award (2008), American
Society of Engineering Education (ASEE) Outstanding
Research Award (2009), US Fulbright Faculty Award (2012),
G.O.L.D. (Graduate Of the Last Decade) award from
University of Connecticut (2012), American Geophysical
Union (AGU) Charles Falkenberg Award (2012), American
Meteorological Society Editor's Award (2015) and ASCE
Walter Huber Award (2015).
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Transforming Landscapes
to Achieve Food Security and the SDGs
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Food Security depends on achieving all
of the Sustainable Development Goals

NO : GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION

New Pathways for
Sustainable
Development

DECENT WORK AND INDUSTRY, INNOVATION REDUCED Wm GITIES
ECONOMIC GROWTH INEQUALITIES MII COMMUNITIES

i a

12 RESPONSIBLE

CONSUMPTION
AND PRODUCTION

O

“Leave no one
behind...” means in KEFHE
every landscape

LIFE BELOW LIFE PEACE AND JUSTICE PARTNERSHIPS
1 WATER 15 ON LAND 16 STRONGINSTITUTIONS 17 FOR THE GOALS
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A landscape -- interconnecting people, food
and nature
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Yet land and resources are being managed today in ‘silos’

e Forestry Department

S ————

Fisheries Ministry ~——===—" Tourlsm Ministry

Environment Ministry Water Mlmstry

Economic Development s
Ministry . |

e o Agriculture Ministry



o

scape Management

Long-term collaboration among differen
land managers and stakeholders to achieve the full
range of goods and services needed from the
landscape.




Linking food
security and
resource
regeneration in
North Coast of
Honduras

Current situation (zo14)

- Urban

[ sare

B ntensive mono-agriculture [l Water

M rzimoil
[] shrubland
- Mangrove
] wetland
M rorest

[ Mixed crop livestock

I:l Mixed crop livestock with forest (15-40%)
[ Forest (>q0%j with mixed crop livestock
I Cashtree crops

100km

Landscape situated in Honduras
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Adapting to climate
change and water risks
In the Barind Tract,
Bangladesh
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Linking land health
and food security for
vulnerable groups in
Laikipia County,
Kenya



A global movement for sustainable food security
through integrated landscapes is underway

Continental surveys (428)

* Estrada-Carmona, N.,
Hart, A.K., DeClerck,
F.A.J., Harvey, C.A. and

W J.C. Milder (2014)
S AN oD - Martin-Rubi, M.G., C.
e % s et ) GLDRy Bieling, A.K. Hartand T.
O 3 el Plieninger (2016)
e o v o ey aal o B - Milder, J.C., Hart, AK.,
ey Dobie, P., Minai, J., and
2 & Zaleski, C. (2014)

e Zanzanaini, C., Tran, B.T.,
Singh, C., Hart, A K.,
Milder, J.C., and
DeClerck, F.A.J., (2015)



Sector

Institutional Ecosystems Agriculture

Livelihoods

Reported Impacts of
Landscape Initiatives

Increased yields
Increased profitability
Reduced environmental impacts

Improved biodiversity protection

Improved water quality and
regularity

Greater empowerment of women

Preserved/used indigenous and
local knowledge

Improved food security

Higher income for low-income
households

Sub-Saharan
Africa (%)

40
29
39
51

29

45

37

46
46

South and SE
Asia (%)

46
53
57
87

52

83

88

69
96

Latin America- Impacts -
Caribbean (%) SDG #

38 2

37 1

56 6,12, 15
66 15

42 6

55 5,10, 16
67 10, 16
42 2

52 8



Lots of different approaches....
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but five common features



1) Collaborative,
community-engaged
processes for
landscape dialogue,
negotiation, planning
and action




2) Shared or agreed landscape objectives that
encompass the many benefits from landscapes
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3) Field, farm and forest practices that
benefit multiple landscape objectives

Healthy forests for Peri-urban areas are
biodiverse, mixed-use food

recreation and -
. ’ . :\ I corridors

water retention

Fresh, local food v

sources | o
Managed riparian

Biodiverse and economically
ecosystems

active coastal areas

Adapted from: Victoria (Australia) provincial government framework “Building healthy and resilient ecosystems across
the landscape”, Chapter 6: 72-73.



4) Land uses across the landscape are
managed to achieve synergy & reduce conflict
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ecoagriculturepartners




5) Markets, policies and finance are shaped to
align with the integrated landscape strategy
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Advancing
Integrated
landscape
management




Tools to
iImplement
ILM

The

Little
Sustainable
Landscapes

Book

Achieving sustainable
development through
integrated landscape
management

G‘C?m %Yg |d+| e

Public-private-civic
partnerships for
sustainable landscapes

GUIDELINES

A Practical Guide for Conveners
M. b

Assessing Landscape
Governance

A Participatory Approach

Integrated -
Landscape
Management

MANUAL

Participatory planning, monitoring and
evaluation of multi-stakeholder platforms
in integrated landscape initiatives

A Perspectivelon
Ml@ﬂmﬂixj&ﬁm’

Loulse E. Buck « Raffaela Kozar - John nuha
Ayal Desalegn « chnsHanl:h « Abigall K. Hart
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ecosgrcuturesy ERMCSD

Landscape Investment
and Finance Tool (LIFT)

The Manual

Trial Version 1.0 (In Development)
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Scaling up locally-led landscape
transformation for food security & the SDGs:

ecoagriculturepartners
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Our Mission

We are a global science-based
organization

We work with companies and
communities

We strive to meet the needs of both
people and nature

HOTEL | KITCHEN



Our Work Is Global

WWEF is the Largest multinational conservation organization in the world.
We have a presence in 100 countries.

B wWwr Offices

WWEF Affiliates

WWEF Presentation to Target Corporation | 26



Our Support Is Broad

©

WWF

WWEF has built a movement of
nearly

6,000,000

people around the globe

1,100,000 intheus.

WWEF Presentation to Target Corporation | 27



We Focus on Protecting
We Focus on Protecting

FORESTS

Sustainable Production
Eliminate Waste
Sustainable Consumption

HOTEL | KiTCHEN



0%

decrease in populations of
mammals, birds,
amphibians, fish, and
other vertebrates
between 1970 and 2014.

Source: WWF 2016 Living Planet Report

© Michel Gunther / WWF







THE IMPACTS OF FOOD

70% of freshwater use

24% of GHG
emissions

90% of marine

stocks fully exploited

Most chemical use

Sources:

. Convention on Biological Diversity, CBD Technical Series No 79, 2014
http://www.fao.org/3/y4252ely4252e06.htm
http://www.fao.org/nr/water/aquastat/tables/WorldData-Withdrawal_eng.pdf;
http://unfccc.int/files/cooperation_and_support/financial_mechanism/application/pdf/blaser.pdf
Yadav, S.K. and S. Kumar (2007). Soil Ecology. APH Publishing Corporation. 194 pp.




HOW DO WE ACHIEVE THEM ALL?

ZERO
HUNGER

({4
W

15 llJIII\;ElAND

14

LIFE
BELOW WATER

SUSTAINABLE DEVELOPMENT GOALS

1 2 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

O




Freeze
the footprint of food




Food Loss/Waste Strategy

1-

HOSPITALIT RESTAU RANT ‘V RETAI L SCHOOLS
Y S GROCERY UNIVERSITI
TOURISM FOOD ES

SERVICE






The four crops included in this study have varying production volumes, methods, locations, and end markets.
The information below highlights some of these key differences, which were some of the major drivers behind
choosing the crops for this study as WWF aimed to gather data on loss rates across a variety of crop types.

Left Behind

Part 1: Underutilized Produce Ripe for Alternative Markets

\ i |
2l % A About of do lile the remaining
- ' N \ “' ! y ket), fr r dehydration (

to sales are to for French frie:

nd other potato pro

All lettuce is marketed as a



HOTEL | KITCHEN

Fighting Food
Waste in Hotels

& Secure | https://hotelkitchen.org Q

HOTEL | KITCHEN About Toolkit Case Studies | (

Change the Flow of Food

Cutting food waste In your hotel kitchen will protect the planet and fight hunger, while
providing the uitimate guest experience.

SELECT YOUR ROLE
/AND BE PART OF THE SOLUTION

General Managers, Food &
Beverage Directors

Catering & Events

HOSPITALITY / TOURISM

HOTEL | KITCHEN




Hospitality Program Strategy

Prevent Donate Divert

priority #1 is what is not everything
reduction preventable that remains

TARGET - MEASURE - ACT

HOTEL | KiTCHEN
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Designing FLW Out of the
Food System

25°0€

180's

Harare
- 0 4
Zimbabwe" |
Namibia
.K-nm -
Taumebd
°
.oml
D KaZa Boundary
ogwaronge Protected Areas
& I National Park
Game/Nature Reserve
— s Botswana Conservancy
4 » 100 xe
i
18'0€ 200 20F e =0E A0 Protected Forest
Hunting Reserve
e KAZA ; 0
Earh, Pesceparns . /
a Peaces Kavango-Zambezi Safan Area/Sanctuary
e = it Transfrontier Conservation Area Other Designation
y NRIWG & WWF o Namia |Angola, Botswana, Namibia, Zambia & Zimbabwe)
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GROWING MORE WITH LESS:
SMART TECHNOLOGY SOLUTIONS TO FEED ASIA

Faisal Hossain
University of Washington
January 29, 2020

PROVISION OF ADVISORY FOR NECESSARY IRRIGATION




AVERAGE WATER USE FOR CEREAL CROPS
IN ASIA TODAY

Litres of Irngatlon Water Used per Irrigated Calorie Produced

China: 0.82 kg (food)/ m3 of water

India: 0.39 kg (food)/ m3 of water

Pakistan: 0.13 kg (food)/ m3 of water

Litre/kcal

Source: International Water Management Institute (IWMI), 04 B2 03 04 02 06 W04
working paper#60, Author: MD Kumar (2003)

Foley et al., 2011 Solutions for a
Cultivated Planet, Nature.
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CAN WE GROW MORE WITH LESS?

63°E 66°E 69°E 72°E 75°E
L [P '
LR CHINA| 2} . .
Z ® Lowest water use efficiency

SN VR in Asia = 0.13 kg of food/m3
of water

Not€

= The world’s largest surface
water irrigation system.

No0¢

' Woather Stations = QOperating since the early

[] International Boundary

Provincial Boundary 1 9 OOS

—~— Rivers
/\/ Canal Command Areas L
Punjab Mixed Cropping
[ | Punjab Sugarcane Wheat .
] Punjab Rice Wheat = Centrally planned with large
I Punjab Cotton Wheat
I i Cotion Wheat crop zones (~1000 sq km)
[ Sindh Rice Wheat
I Northwest Mixed Cropping

63°E 66°E 69°E 72°E 75°E

NoLT

ARABIAN SEA

No¥T

o

Indus Basin Irrigation System —IBIS




CAN WE GROW MORE WITH LESS?

Original design: One crop/year < surface water (=ok for 33.7 million people -1951)

Reality Today: 2.5 crops/year > surface water (=not ok for 198 million people - 2015)

Year-round farming = increased
demand on Pakistan's water supply.

33.7 Million People

[IRRIGATION

'CROPS PER FARMER: 1 - 2

CatTes
POPULATION: 33.7 Million

I EEEEEEERREER]

198 Million People
IRRIGATION

'CROPS PER FARMER: 3- 4
- >..: -.F-.4ﬁ’ "‘. .

T .
U M
Pt

POPULATION: 198 Million
(I SEEEENEERRE
IREEEREERRER]
I EEEEREERRER
I EEEEREERNNE]
(I SEENEEERERE]

I EEEEENEREERE]




LET’S TALK ABOUT RICE FOR EXAMPLE

= 600 mm in Punjab (humid) province 1,400 mm in Sindh
(dry) province

= Farmers apply 2,200 mm = tremendous water loss =

groundwater decline = costlier pumping each year + loss
of crop productivity

45

W



SO WHAT IS THE PROBLEM TO SOLVE?

How do we change farmers mindset (that
they do not need to ‘irrigate’ that much)?

How do we make the solution Affordable and
Sustainable?

W



THE SOLUTION?

Earth Observing
Satellites
ET: Evapotranspiration — crop water demand
Observe Current/past
Rainfall and Crop ET

Schematic for Global
Atmospheric Model

Horizontal Grid (Latitude-Longitude)

Global Numerical Weather
Prediction Model

{ Vertical Grid (Height or Pressure)

Predict Current/Future Rainfall

Irrigation if Demand> Supply
and Current/Future crop ET

No irrigation if Demand < Supply

Demand: Crop ET
Supply: Rainfall or recent irrigation




BRINGING THE SOLUTION TO FARMERS

Dear farmer friend, we would

like to inform you that your
wheat crop does not need O
irrigation due to sufficient

Forecast-based rainfall during the past week. e ST
Advisory was added e
. . w"éfi-cﬁuefﬁsj‘ﬁa‘-!
later and it was in g
. .@!w0345921i69§$é
highest demand Dear farmer friend, we would ——

like to inform you that the
irrigation need for your banana
crop was 2 inches during the
past week.

700 10,000 farmers 100,000
farmers farmers

2016 2017 2018

4
8




QUANTITATIVE IMPACT EVALUATION

2.5 km?3a year (40%) saved per 100,000 farmers

[2.5 km3; A large dam: 10-15 km?3]

80% usage rate among farmers

50-100% increase in farmer income




MEANWHILE IN NEIGHBORING INDIA.........

(1140 million farmers in India

dMost (65%) are marginal
(plot size < 1 acre)

(JCoarse resolution data (~10-
x5y 25km)from satellites and
weather models will not
work

y b
-~

Agﬁculturai farms
near H¥(jerabad,

5 o 4 — ’ : ‘
) y AV OB v 4 - B
4 > , 9 % v
3 i l{]d‘a v '{,,, Poimage 201 fCelEye - 4 T"" _}i‘ y ‘:.~, ‘: oy
- N ) i 4 Coole earth
- 4 ™ F ,_} B o R o)
3 Y Y s 4 N -y 2 it RS 7.

INeed finer resolution plot-
5. Image courtesy of_D_r._E;/u, Universfty of Melboufe Scale CrOp/IrrIgathn adV|SO ry

) (~1km-500m) .w.




=

“Internet of Things” and Low Power Wide Area
Network (LPWAN)

loT compatible water level « Router for LPWAN loT sensors
sensor — Runs on 2 AA — Needs one solar
batteries for 2 years panel

* Collects data and
pushes to cloud
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THE BIRTH OF PANI
Provision for Advisory on Necessary Irrigation




HOW AFFORDABLE IS PANI?

=9 4 G = 79% W 09:56 . . )
If 100 farmers live in 1 km
IM-MYPANI
(average farmer density in rural
Monday, 17 December 2018

v i i, forset India), setup cost per farmer=

24 62 & Weather

ﬂﬂf@'ﬁ%rﬁ Advisory 5.00 USD/year

dTaH 16.5 St

Wﬂ‘frfg " Irrigation .

A safmd  Advisory Note: Average Farmer income =

T4t 33.7% i | .

% 7 LSS GTT upnply half a Finger 1200 USD/year (according to

T of ';',I_g_f‘tm" National Sample Survey Office —
. India)

W



FARMER FEEDBACK ON PANI

LARGE Benefit 15%
26%

NO Benefit

A sample of the farmers during the

pilot in 2018-2019 (stilling running)
OME Benefit

59%

J Average Wheat Yield 4000 kg/ha-5100 kg/ha with PANI

J Govt reported historical yield at the site: 2867 kg/ha w




PANI EXPANSION IN BANGLADESH

‘ Provision for Advisory on Necessary Irrigation

& forecast Update Date . Total Farmers ‘P Total Crops Messages's sent
2019-12-11 &l 168 9 578
_ wori n 7026
ab=_f;- Gorakhpur \’LfJanakpurdham \ISiligurl W 15
26
¥ B%ratnagar o 1274 =
= Lo Mokokchung
e Siwan 327K e /(A %) -\Cg Guwahati ASSAM
135A 3 27 Ishangany 10 NAGALAND
arh au g Dimapur
Jaunpur urnia Rangpur
Patna BIHAR 47 . .. .
- BUXSTS= ¥realy ; PANI is a joint collaboration between
J VTa ey Begusarai \;}\& NS MEGHALAYA
Mirzapur 19 Bihar Sharif Bhagalpur =2 Baghmara
Sasaram ialda Jamalpur .
Gaya -
Dhulian Kendua
Chopan Deoghar ﬂ\ hahi
hahi
60
Singrauli Garhne Chatra Murehiqanes Bangladesh
Hazaribagh z 2 ~ With Support from
2 Asansol WEST = i 8
BENGAL ¢ Dhaka
JHARKHAND futilia Bankura “Bardhaman
Ambikapur Balarampur Jessore T
Kht
Jamshedpur Seraminare y ilna Bt oo B|UE
Paik a
Korba Kharagpur Kolkata 1 (I
Rourkela \/\;\A v
spur NH3206 Haldia amywa M
Raigarh  jharsuguda 49 prdalay
a 16 Contai
{GARH ) Sambalpur  0eogarh Sunderbans Myingyan
720 DEREBELFEIR LA Vi Muvanmar

PANI portal for Bangladesh (as of 01/27/20) at http://pani.hmrcweb.com



http://pani.hmrcweb.com/

FARMER FEEDBACK OF PANI IN BANGLADESH

80%
70%

60%
Room for improvement

50%
40%
30%
20%
H =

10%

0%

Message Useful Message not No response Message not

read/received (phone switched Useful
Asof12/12/19 off)

Weather forecasts/irrigation advisory were particularly useful during cyclone
Bulbul in 2019

W



TAKE HOME MESSAGES

" Freely available satellite earth observations and numerical
weather models are low hanging solutions for growing more

with less water in Asia

" Feeding Asia = Empowering Marginal Farmers

= Technology that has precision and is smart does not have to

expensive

W
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& FEEDIFUTURE

AGRILINKS

Follow us for the latest development news, event
resources & to comment on today’s topic!

DY

Contact: Julie MacCartee

jmaccartee@usaid.gov
www.agrilinks.org
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