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Figure 3. A map of Future Earth's regional architecture, including global hubs (red), regional
centres (dark orange), regional offices (yellow), project offices (green) and projects (white).
Countries in dark blue have national committees or networks.




FORMALLY ALIGNED COMMUNITIES...
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NEESPI and MAIRS
Two regional programs that cover Asia




MAIRS: MONSOON ASIA
INTEGRATED REGIONAL STUDIES

Mission: To significantly advance
the understanding of the
interactions between the human-
natural components of the overall
environment in the monsoon
Asian region, and implications
for the global earth system, in
order to support strategies for
sustainable development.
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Initial Strategic Research Plan
for Future Earth in Asia

Editors Michael Manton, Tetsuzo Yasunari, Ailikun,
Hein Mallee, Rodel Lasco, Ramachandran Ramesh

Monson Asia Integrated Regional Studies

2005 - 2015

MAIRS involved in

and supported by

LCLUC for projects,
Asia ST meetings,

S workshops and

training since 2007

Monsoon

Open Science Conference
2014

Transition to Future Earth in Asia Core Project
2015
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Initial Strategic Research Plan

for Future Earth in Asia 1. Co-design and co-implementation
Editors Michael Manton, Tetsuzo Yasunari, Ailikun, Wlth | N d ive rse cu |tu re

Hein Mallee, Rodel Lasco, Ramachandran Ramesh
2. Uniqueness of monsoon clim|

10 Key issues identified

Formation of FE Regional Hub and Center

(=4

. Accelerated urbanization

. Sustainable food, water and
energy systems

. Safeguard ecosystems

. Pathways guided by Asian
tradition and cultures

. Social equity and inclusion

10.Institutions and governance




futurerth

o Functions
Coordination

Research Enabling
Communication and
Outreach

Capacity Building
Synthesis and Foresignts

FUTURE EARTH.:
SECRETARY

Future Earth Hubs and Projects: 5
Hubs, 4 Regional Centers, 23 Core
Projects, 60,000 Scientists

RIHN: The Regional Center
for Future Earth in Asia

futurerth )

research for global sustainability

Regional Centre

for ASia

RESOURCES

FOLLOW US
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* WHO WE ARE CONTACT

NEWS & EVENTS

The Regional Centre for
Future Earth in Asia
builds networks among
research communities
and stakeholders in the
region and promotes the
Future Earth initiative in
Asia to enhance global
sustainability.

Future Earth embraces a strong regional engagement for its global agenda to adequately address regional
science priorities and end user needs. To achieve this, the Regional Centres provides the five core functions (ie.,
coordination, research enabling, communication, capacity building and synthesis and foresight) of the Executive
Secretariat within Regions. The Asia Centre will facilitate the implementation and development of the Future
Earth in Asia through networking partners and providing platform for interaction, while closely collaborating
with the Executive Secretariat.

NEWS

04 Apr 2016 KYOTO, JAPAN

Co-design for sustainable development to
be discussed at PSC-23 in Taipei

On 16 June, 2006, 2 session titled “Co-Design Science for Sustainable Society
with Stakeholders” will take place at the 23rd Pacific Science Congress (PSC-

The Third Future Earth workshop on Water-
Energy-Food Nexus




CNC-FE: Beijing, China
futurerth O o

© Functions .

FUTURE EARTH: e
e Coordination — .lﬁ;
SECRETARY

T

Research Enablin '
ENabling
Communication and
& Objectives
Outreach Research Priorties

& CNC-FE Science

Ca pac |ty Buildin g — 1. Pollutions linked with environmental and climate Change

& Research Priorities
Synthesis and Foresignts | . ;.. (P ZHANG Xisoye)

FE Theme 1: Dynamic Pollutions;
/ FE Theme 3: National Development and Transformation Towards Sustainability

®  Howdo air, water and soil pollutions change due to human activity and natural phenomena?

Theme 1: Pollutions linked with Environmental and Climate Change [PECC) ?a

® What factors of the environment, climate, societal trends, drivers and processes affect these changes and how

theyinteract?

-

Howto comprehensively characterize the status of environmental pollution at different spatial scales?

What are the key driving forces of environmental pollution, and their interactions?

®  Whatare the options, apportunities and risks of the changes towards sustainability? Howare they related to

I health ing technologies and | hways?

®  Howshould the national pollutions be governed and managed sustainably? What are their linkages with regional

and global environmental and climate changes and governance?

¥ Research - causes of pollutions in China, future changes
and cascading effects

¥ Knowledge Back-up = PECC scientific outputs and related
national countermeasures

® Dissemination - effective influences on policy-maker and
dissemination to the public

® Qutreach - communications, education and training of
PECC from science to society

Future Earth Hubs and Projects: 5
Hubs, 4 Regional Centers, 23 Core
Projects, 60,000 Scientists




THEMES

~OR FUTURE EARTH

Japan
1.Water-energy-
food nexus
2.Biodiversity

3.Urban-rural
Interactions

4.Sustainable
Technology &
Institution

5.Natural
disasters

China

1.Pollution linked with environmental and climate
change

2.Urbanization and social harmonic development

3.Climate variability over monsoon region and human
activities

4.Global change and responses on critical zones

5.Food, Energy Supply and Future Development

6.Biodiversity and ecosystem services

7.Industrial transformation and green production

8.Disaster early warming in the context of global
environmental change

9.East Asia traditional culture and sustainable
development

10.Sustainability in polar regions

11.0Observations and knowledge services for the earth
system

12.Earth system model, climate economy model and
scientific policy




KNOWLEDGE ACTION NETWORK (KAN) SET — ASIA PRIORITIES

— 1. Water, food, energy for all

3 Themes
8 Challenges

Dynamic
Planet

Sustainable

Transformations
Development | to Sustainability

@ Food-E

nergy-Water Nexus

8 Challenges @

=M 4. Build healthy, resilient cities

2. Decarbonise socioeconomic
systems & adapt

3. Safeguard natural assets

&

Natural assets

Future cities

5. Sustainable rural futures

6. Improve human health under
GEC

7. Sustainable consumption and
production

8. Social resilience to future threats

sks Reductic

Future
Earth
Initial
Design

3 themes



Table 1. Knowledge-Action Network statuses and targets 2016-2018

Knowledge-
Action Network

Current status

2016-2018 targets

Formed initial development team,
including members from the Core
Projects, Science Committee and
external partners

Launched discussions on the initial
streams of activity

Will Launch Belmont Urban Nexus

By Q2 2017, will complete the scoping process for
the initial activity streams and will submit science
and engagement plan to the Governing Council

By Q3 2017, will receive funding for a series of
research proposals on the Nexus in the urban
context from the Belmont Forum

By Q4 2018, will publish reflections from the

Launched discussions on the initial
streams of activity based on the
outcomes of the Livable Urban
Future Cluster

Book edited by the Urban FTI
project in progress

Engaged in the Habitat Ill policy
process with a white paper in
preparation

Formed development team and
will launch in April an internal
consultation process and formed
development team

Will launch Belmont Urban Nexus
call (expected Q4 2016)

By Q1 2017, will complete scoping process to
define a research, engagement and fundraising
plan

By Q1 2017, will form development team

By Q1 2017, will prepare funding proposals to be
submitted to the Belmont Forum, INFEWS and
ERANET

In 2016-2018, will produce a series of synthesis
products, including the launch of the Urban FTI
book at the Habitat Il conference in Quito,
Ecuador




WEF NEXUS IN ASIA




Global
Challenges

* Water: Support
more with the
same or less

e Food: Produce
more with the
same

* Energy:
Generate more
with the same
resources

FAO Concept



Belmont
Call
coming up
soon!

WEF NEXUS IN ASIA & PACIFIC

Water for energy

e cooling

e extraction of fuels
e hydropower

» biofuels

e social impact

Energy for water

e pumping

s sewage treatment
e transport

e desalination

Figure 2. Schematic of the WFE nexus and its constituent issues.

Biofuels

* land use competition
Food supply chain

e pump efficiency

 energy for fertilzers

e pollution

Water

Food

Irrigation

» water productivity

e agricultural structure
» water tables

e OVerpumping

Political economy
» price volatility

e virtual water

e subsidy

e landgrab

* biofuels




RIHN Nexus Background

Water
-Groundwater

Increase pressure on water, energy
& food resources presenting
communities with increased levels
of tradeoffs and potential conflicts

-Spring water
-Surface water

C C. Water for food
-Agricultural irrigation
-Rainwater harvesting
-Water footprint

B. Water for energy
-Hydroelectric power
-Geothermal power
-Fracking

-Ecosystems
B
Demands for water, energy & food
A Enerev GI-IIuI:T?: Wte'_"bzi_'l‘_f are estimated to increase by 40%,
. Energy for water obal Sustainability
-Transporting water (The Environment, Society, The Economy) 50% and 35% by 2030

-Water withdrawal
-Heating water

A

Human Environmental Security
(Risk, Resilience)

Purpose

Energy Food . . . .
_Micro-hydro D E _Fishery prod. Design optimal policy to increase
Geothermal/ [ o e— RSN TA) human-environmental security

Hot spring -Agricultural prod. ein . .

Shale gas E. Energy for food within the complexity of water-
D. Food for energy -Food production energy-food system
-Biofuel -Food transport

-Groundwater pumping



SOME UNIQUENESS OF ASIA




e MUCH TIGHT TELE-CONNECTIONS
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* LARGE NUMBER OF UNDERNOURISHED POPULATION

Figure 9. Undernourished population by region, 2010.
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i

Global Hunger Index in Asia and the Pacific.
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* SEVERER WATER STRESSES

Sources:
Water Stress: The Coca-Cola Company
Power Plant Locations: Carbon
Monitoring for Action (CARMA)
and 1Sciences L.L.C.
Power Plant Attributes: Platts, a Division
of The McGraw-Hill Companies, Inc.
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Plants and Baseline Water Stress
’ {(Water Withdrawal Ratio)

Power plant design capacity (MW)

025 Nuclear/

* 25-500 e Thermal
Plant

Hydro
Plant
® 500-7500 @

I'v;lyanmar
I Low Stress (<10%)

Bangladesh 1 [ Moderate Stress (10-20%)
Medium-High Stress (20-40%)
. High Stress (40-80%)
I Extremely High Stress (=80%)
| NoData/ Out of Area
Arid & Low Water Use

Ocean or Inland Water
./ Rivers and Streams




e THERE IS A GREAT VARIATION IN PREDICTED
CLIMATE CHANGE ACROSS THE SOUTHEAST ASIA

2050-current

precip change

P High : 50 mm
L Low : -50 mm
A




e SEA LEVEL RISES IMPACTS
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Fig. 1 The percentage impacts of sea level rise on agricultural land

Climatic Change (2012) 110:543-560
DOI 10.1007/s10584-011-0074-0



e DIET PATTERN: RICE DEPENDENT NATIONS

Crops that feed the world 7: Rice 15

Fig. 4 Global rice production Million tons milled rice
increases needed to meet

demand by 2035 (IRRI, 600
AfnicaRice, CIAT 2010) » Additional rice needed: A
116 million tons by 2035
500
450 >
w—HH R R R
2010 global rice production
350 - HHHHHHHAHHEHHAHHHH ami
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B Asia B Africa Americas B Rest of World

Food Sec. (2012) 4:7-24
DOI 10.1007/s12571-012-0168-1



e DISASTER PRONE

Exposure increase (1970 = 100%)
1200% : :

1000%

GDP exposed per year
(in billion 2000 USS)

800%

600%

400%
@ North and Central Asia
® East and North-East Asia

2041% * South and South-West Asia
@ South-East Asia

0% ® Pacific

1980 1990 2000 2010

Source: UNISDR, Global Assessment Report on Disaster Risk Reduction, Geneva, 2011. Global analysis,
reprocessed at subnational level by UNEP/GRID Geneva




Water and Food Baseline: 2000

Sources:
Water Stress: The Coca-Cola Company
Irrigated Areas: Siebert, S., Daéll, P., et al.

(2007) "Global Map of Irrigation
Areas Version 4.0.1", FAO

Mongolia

Baseline Water Stress on
Irrigated Crops

MvEBmar o Hong Kong (Water Withdrawal Ratio)
I Low Stress (<10%)
| Moderate Stress (10-20%)
Medium-High Stress (20-40%)

Bangladesh

. High Stress (40-80%)
I Extremely High Stress (>80%)
¥ Arid & Low Water Use
W' Ocean or Inland \Water
. - Less than 10% Irrigated Land Area

™~/ Rivers and Streams




Water and Food: 2025

Sources:

Water Stress: The Coca-Cola Company
Irrigated Areas: Siebert, S., Daéll, P., et al.
(2007) "Global Map of Irrigation

Areas Version 4.0.1", FAO

Mongolia : ,:-

Long Term Change in
Water Stress on
Irrigated Crops (2025)
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Sources:
Water Stress: The Coca-Cola Company
Power Plant Locations: Carbon
Meonitoring for Action (CARMA)
and ISciences L.L.C.
Power Plant Attributes: Platts, a Division
of The McGraw-Hill Companies, Inc.

Hydro, Nuclear, & Thermal Power
Plants and Baseline Water Stress
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3 I Power plant design capacity (MW)
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Water and Energy 2025 under A1B scenar|o

X2

Sources:
Water Stress: The Coca-Cola Company
Power Plant Locations: Carbon

Meonitoring for Action (CARMA)
and |Sciences L.L.C.

§ Power Plant Attributes: Platts, a Division

of The McGraw-Hill Companies, Inc.
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FUTURE EARTH? FE WEF Nexus
FUTURE LCLUC? Workshop Series:

e What is the role of
observations and
governance in the
WEF Nexus?

At the 201 LCLUC
Anniversary
« What is the role of
the land system in
WEF Nexus?

e What is the role of
the LCLUC in WEF
Nexus?

« Why Asia?
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