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GLOBAL FOREST EXPERT PANEL
ON FORESTS AND WATER

“Forest and Water on a Changing Planet”

UN High-Level Political Forum on Sustainable Development (HLPF 2018)
in New York, USA (10 July 2018)

FAO Committee on Forestry (COFO), Rome (20 July 2018)

Co-Chairs:

Meine van Noordwijk and Irena Creed
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Forest and Water on a Changing Planet:
Vulnerability, Adaption and Governance Opportunities

Scientific Expert Panel and
Contributing Authors consisted of
50 scientists from more than 20
countries + peer review of draft

Scientific Information

Global Forest Independent Assessment of existing scientific
Science-Policy Expert Interdisciplinary literature (> 1000 references from
Interface Peer-reviewed last 10 years).
Panels Scientific
Assessments
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Forest and Water on a Changing Planet:
Vulnerability, Adaption and Governance Opportunities

Focused on three key questions:

“Do forests matter?”: To what degree, where and for whom, is the ongoing change in
forests and trees outside forests increasing (or decreasing) human vulnerability by
exacerbating (or alleviating) the negative effects of climate variability and change on

water resources?

“Who is responsible and what should be done?”: What can national and international
governance systems and co-investment in global commitments do in response to changes

in water security?

“How can progress be made and measured?”: How can the UN SDG framework of
Agenda 2030 be used to increase the coherence and coordination of national responses
in relation to forests and water across sectors and from local to national and

international scales?
IUFRO))
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The International Organisation of Standardization (ISO) 31010
Bowtie Risk Management Tool inspired the structure of the report.

Prevention controls
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Consequences for SDG portfolio (Ch 8)
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Global climate dependence
and influence of forest-water
relations via carbon cycle
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Hydrological cycle and the way precipitation (P) is partitioned over evapotran-

spiration (E) and river flow (Q) at time scales in which the change in soil water
storage (AS) is considered to be negligible
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Cartoon of a pendulum swinging between three public perspectives of the key Fi|g“7re

forest-water relations

No forest, no water ’| More trees, less water

Paradise lost Blue water revolution Blue vs green
water tradeoff

"Tree water use com-

"All problems of too much or

too little water are caused by

deforestation, tree planting is
the universal remedy”

petes with streamflow,
hydrological functions
Full hydrological cycle § depend on scale"

The combined effects of A(seasonal) . o Lo B fast-gro
Leaf Area
trees depend on loca-
) Index
tion; water use means

cooling R recyc[,'ng ARooting  AMaCrOpOFOSIty
depth formation

sealing nore water (up to 20
| other vegetatis

A Rainfall
It depends (e.g., more trees, more rain elsewhere) I U F R O)
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The report reviews recent science for 10 nested scales,
with increasing levels of complexity, to answer the three questions.

Atmosphere
‘.(%

+a

Competition

“Do forests matter?”

“Who is responsible
and what should be
done?”

Full cycle .
Prevention

09 0 0 ¥

Stream- Land use Land use V Q
E flow v ‘ \' “How can progress
Q’ be made and
Soil | Rules Adaptatlon

measured?”
Ecosystem
Services I U F R O)
Forests modulate supply of blue water, but also influence demand for ~_ __ _ inercomecing
green water, and this implies recycling of atmo ric moisture.




10 insights for informing international policy processes to
achieve the UN’s Sustainable Development Goals.

Management (Ch 6)
and governance (Ch 7)
response options
focused on prevention

Pressures on
ecosystems leading @
to hydrological

changes (Ch 4)

Management (Ch 6)
and governance (Ch 7)
response options
focused on mitigation
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Consequences for SDG portfolio (Ch 8)

SDG-driven policy-relevant questions (Ch 1)

° Background understanding (Ch 2)

Main Message:
Science-based discussion
on forests and water at
local, regional and
continental scales must
form a key component of
policy processes geared
to achieving the SDGs.
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Insight: Water is central to all 17 SDGs. @)

Demand sufficient water for ‘development’ Demand forest & water access for equity
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Forest/water interface
with UNCCD (SDGI+15)

Bonn Challenge
on forest landscape
restoration

4 billion people do not have sufficient access
water, and the capacity of forests to provide
water is increasingly threatened.

3 SDGs support the other 14 by securing the
integrity of the planetary system.

8 SDGs call for an increased water security to
meet development demands.

6 SDGs call for an increased water security to
address social justice and equity.
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Insight:
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Tree effects on
watershed

functions:

1. Water transmission

2. Buffering peak flows

3. Increased infiltration,
groundwater release
Water quality

Slope & riparian stability
Reduced erosion
Modified microclimate

. Coastal protection

97 Rainfall triggering
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Mean atmospheric residence time
~ 8-9 days?, implies distances of

~ 200 km downwind at 1 km/hr, or
~ 2000 km at 10 km/hr

1: 12*365/530=8.3d

3

7’ L ownwind atmospheric moisture transport
2 Downwind precipitation recycling

3 Downstream water flows

Achieving the SDGs requires policies that recognise the interactive effects of forests |UFRO "
and water. In the absence of such policies, ongoing changes to forests are altering terconnecting
water supplies, and the consequences of these changes are not distributed evenly. Forests, Science and People \



Insight: Forests influence water security, both “upstream” as a source of water in streams
and “upwind” as a source of rainfall, and should be managed accordingly. €@ ©
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La Tuna wildfice In Los Angeles, CA in 2017 British Columbia, Canada, China has been replaced by monoculture rubber planation [ plantation
Photo © Xiaobao Han Photo © Patrick Shepherd/CIFOR
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Protection of existing natural forests and better-informed

Changes — both natural and anthropogenic — in natural manageme.nt of plante.d. forests - partlcu.larly under
changing climate conditions — are essential.

forests is undermining this resilience, and this loss in o
resilience cannot be fully replaced by tree planting efforts. IUFR O) |

Natural forests improve resilience of water supply.
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World Forest Area, 1990 to 2015

+1.1

US 7%

India 6%
Russia +0.059 5%
V‘etnam 5%

79 other countries
32%

that increased
forest area

Knoema

84 other countries

that decreased -~ -55%
forest area
Myanmar \EEEERY 4%

Nigeria ' o A%

sutan LI 5%

Indonesiaw-il%

-21%

Brazil

-2.5

Source: Food and Agriculture Organization




17 July 2018

/ / https://earth.nullschool.net/#current/wind/surface
. /level/overlay=total precipitable_water/orthograp
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Large scale deforestation, reforestation and afforestation efforts may alter
how forests transmit water downstream and recycle water downwind.
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Insight: National governments must focus on the role of forests for water
(and water for forests), not just forests for carbon. ﬂ

A clear policy gap in
climate-forest-water-people
relations exists, waiting to be filled.

educing
missions from
The role of forests in current climate policy is

eforestation and forest
limited to targets that reduce net greenhouse gas egradation

emissions and to increase carbon storage. Conservation and Sustainable Development

Some local-scale efforts to increase carbon
storage may reduce local water availability.

Potential water impacts generated by carbon-

centered forestation strategies must be IUFR O) -
. Interconnecting
CO“Sldered- Forests, Sciencee(;zd F?:oplg b\—)



Insight: National governments should work together on global water governance to ensure
resilient and reliable upstream-downstream and upwind-downwind water supplies.eaag

New institutional and governance
frameworks can play a key role in
optimising climate-forest-water
management.

REDUCE vertical and horizontal fragmentation of
governance between forest and water agencies.

EMBRACE polycentric governance systems, with
multiple centers of power and with multiples
interacting scales of decision-making.

ENABLE debate, negotiation, and agreement on
the optimal strategies for managing the climate-
forest-water-people system.

ENSURE social and environmental justice and
equity are reflected in policies and practices.

INCENTIVIZE collective action, coordinated action,
and sustainable forest and water management will

be needed. |
IUFR o) |
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Insight: Outstanding knowledge gaps on the forest-water interactions within the
climate-forest-water-people system must urgently be tackled. @

A Series Of regional assessments  What are the characteristics of natural and

I h managed forests (e.g., species, ages, densities)
should complement the current that contribute to sustainability of water supply?
global assessment. .

What are the locations of forested areas that are
most important as sources of water to ecosystems

But major kHOWIEdge gaps need and to downstream and downwind users?

to be f illed to 'nf orm these * What is the uncertainty in forest-water relations

regional assessments. as a result of the cumulative effects of climate

and land use/land cover changes across
geographic regions?

e How are forests and the water that comes from
forests are perceived and valued by people?

Interconnecting )
Forests, Science and People \



Forests can be managed for resilience of water supplies
to enable adaptation to global change.

* ADAPT forest management practices to respond to opportunities of climate change.
* PROTECT and RESTORE water towers.

* FOCUS forestation efforts in locations where the water supply is relatively abundant and can be
removed by evapotranspiration.

* FOCUS forestation efforts in locations where the water supply is relatively abundant and where
the transpired water can be transported downwind.

* ESTABLISH thresholds for forest removal to optimise water budget (recharge,
evapotranspiration, discharge) and sustain safe and reliable water flows.

» ASSESS site-specific circumstances. -
IUFRO))
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We need to manage forests for water:

1. Rethink forests as sources of water
Forests contribute to water supplies, both downstream and
downwind, at a range of spatial and temporal scales.

2. Reposition forest-water discussions
Forest-water relations must be central to policy discussions at
regional, continental and international scales.

3. Reimagine interventions

New institutional and governance frameworks that permit holistic
consideration of forests and water are needed to create local

policies that support global water security. IUFR @
Forests, Sciézt:i—;izn;ggglg w



“Forest and Water on a Changing Planet”

The report and policy brief are available
at the official website of GFEP on Forests and Water

https://www.iufro.org/science/gfep/forests-and-water-panel/
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https://www.iufro.org/science/gfep/forests-and-water-panel/
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