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How much exactly? How fast? How will
environment and society interact?

Source picture: http://www.ideachampions.com
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How, how much and when should investments be
made, given the very large uncertainties that are
generally associated with projections of future?

Source picture: http://www.ideachampions.com

Need for an approach to support decision making
under uncertainty that produces a dynamic, flexible
plan that can be adapted as conditions change.

Dynamic Adaptive Policy Pathways

Test in in practice:
real-world

case
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Dynamic Adaptive Policy Pathways

’
reassessment 1. Analyse objectives, What’s new?
if needed Y - vulnerabilities &
Learn and ’ opportunities

adapt ov

time 2. Identify actions and Adaptatih

assess efficacy, sell- Rl
by date of actions Points and

Development of Pathways
actions Adaptive Plans reassessment,
if needed

5. Implement the

3. Develop adaptation
plan

k pathways and map )

4. Design of an adaptive
plan, inc. preferred
pathways and triggers

Haasnoot et al. (2013) Glob. Env. Change. 10.1016/j.gloenvcha.2012.12.006

Adaptation Tipping Point & Sell-by date of policy action

A stress test: How much (climate) change can we cope with?
When do start to achieve missing our objectives?

Water
availability

Climate change

Time scenario A 2050

Tenminste houdbaar tot :

2050

ﬁ

Tenminste houdbaar tot :

Time scenario B 2060 =——p 2060

ihl

Decision moment =f (time A, time B, lead time action)
Kwadijk, J.C.J. et al 2010 WIRES Climate Change DOI: 10.1002/wcc.64, Haasnoot et al 2012 Climatic Change
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Adaptation Pathways

What are robust and flexible policy options/pathways?
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«mme Action effective in all scenarios
= & Action not effective in scenario X

Adaptive Plan: small dredging and switch to large scale dredging.
Implement corrective actions to mitigate negative side effects.
Monitor river discharges and transport developments.

Haasnoot et al. (2012). Clim. Change.; Haasnoot et al. (2013) Glob. Env. Change. 10.1016/j.gloenvcha.2012.12.006

MONITORING SYSTEM:

e Signposts and trigger
values

¢ Are we still on track?

e Are corrective actions
needed?

e Do we need to implement
actions earlier or later?

¢ |s reassessment needed?



Dutch Delta Programme:
How can we protect the Dutch Delta against climate change and
sea level rise and increase ecological value of the water system?

Approach

Ensemble transient scenarios Adaptation pathways

Set of actions

ActionA @ Actionc ©
pctions ) action0 @ Model-based development

L eRas

Participatory/qualitative
Workshop & storylines
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Pathways for different areas and

objectives
\ \Kk
L\

Lake \ east region

@ inlet points to regional
water systems

A main steering options in
national water system

[ dike ring areas
[ highlands

east region

Germany
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- — ilometers
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|Jsselmeer actions

Flood protection Water supply

Water availability

* Increase water level IJsselmeer and decrease in
dry periods

+  Decrease water level

* More water to the IJssel

+  Efficient water use in regions

1. Discharge under gravity
2. Increase pump capacity Afsluitdijk

Water demand

+  Salt/drought tolerant crops

+  Move agricultural to areas with suitable
environmental conditions
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Raise level +1.1 m in spring

Decrease level and adapt
infrastructure (-0.8m)

Raise level +0.6 m

Supply Decrease level within
actions current infra (-0.6m)

Raise IJsselLake level
within current infra +0.1m

More water through lJssel
Optimising current policy

Current policy

More efficient water use
Demand
actions

Change to drought/salt
tolerant crops

Change land use

Scenario Warm

2050 2100
Scenario Crowd -
2050 2100

|dentify POLICY ACTIONS based on problem

Raise level +1.1 m in spring

Decrease level and adapt
infrastructure (-0.8m)

Raise level +0.6 m ']
Supply Decrease level within 1
actions current infra (-0.6m)

Raise lUsselLake level ]

within current infra +0.1m

More water through lissel

Optimising current policy

Current policy

More efficient water use .
Demand
actions

Change to
tolerant crops

Change land use

Scenario Warm

-
2050 2100
Scenario Crowd

2050 2100

Assess TIPPING POINTS of policy actions with transient scenarios.
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Raise level +1.1 m in spring

Decrease level and adapt ¢
infrastructure (-0.8m)

4
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e
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Current policy

More efficient water use

Demand [
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Change to
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-
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Evaluate policy actions and develop PATHWAYS.

Raise level +1.1 m in spring

Decrease level and adapt
infrastructure (-0.8m)

Raise level +0.6 m

Supply Decrease level within
actions current infra (-0.6m)

Raise IJsselLake level
within current infra +0.1m

More water through lJssel
Optimising current policy

Current policy

More efficient water use : v
Demand
actions Change to [o] O
tolerant crops
Change land use > O
Scenario Warm >
2050 2100

Scenario Crowd

>
2050 2100

Evaluate policy actions and develop PATHWAYS.
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Design preferred pathways for each PERSPECTIVE.
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Pump capacity 1000 m’/s

Pump capacity 500 m*/s

Discharge capacity doubling
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From pathways to an adaptive plan

Promising policy options include ‘No-Regret’ actions that have additional benefits or
have an acceptable performance in multiple scenarios (robust), and ‘Avoid Regret’ that
enable flexibility against low costs.

Flood risk and fresh water supply lJsselmeer:

* Pump and optional a second pump. Drainage under gravity may have ATP before end
of lifetime.

* Flexible water levels. Increase summer level to 0.1m.
Flood risk rivers:

* Storylines: paths including dike raising actions or combinations of room for the river
and dike raising have more preference.

* Load-bearing assumptions: water distribution at peak flows & peak inflow.

* Spatial planning rules to keep options open for future room for the river. Or start
with room for the river.

*  ‘Monitor and Adapt’ may be difficult for flood risk. Large range timing ATP. To act or
not to act.

Signposts: land use, crops, sea level rise, upstream activities, and possibly low flows

Enter reality: some first observations
from Delta Programme

* Delta Programme (2012a): “Development pathways or adaptation
pathways offer a strong approach to show which options are
needed and when they should be implemented and how long-term
objectives influence short-term decisions.”.

* lterative participatory process reduced the number of pathways 2>
only preferred strategies including some options for the future (but
not so much and not the one for high-end conditions).

* No Adaptation Tipping Points. No vulnerability assessment and
only one or two time slices for impact assessment. Timing is
presented in terms of short, mid, long term actions.

* The plan includes preparatory actions (e.g. study on river water
distribution, spatial planning rules llsselmeer).

» Strategic decisions have been presented, next step is monitoring
and learning system.
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We were able to apply the
DAPP approach to a real-world
case. Parts have already been
used in practice. Assessment
over time is still limited.

Thank you!

Delta Programme. http://www.deltacommissaris.nl/english
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