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London 2100

The population of London is currently
nine million people.

'-«6 2 .J_ondorTs populatlon could be 15. 5
§_~ ‘million people by 2100. |
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Adaptive plan risk management

Key:
mm mm Procautionary approach:

single intervention point at start, to manage
risk over the whole life

Risk

= Managed adaptive approach:
several interventions over time to manage risk

mmmmm Flood risk is managed so that it does not
exceed this level (set by the “policy™)

mm == [lood risk increases with time if not managed
by active interventions

[ Today 2100
Time

Environment Agency, Managing flood risk through London and the Thames estuary
TE2100 Plan (November 2012)




Sli.do.

Ql. How familiar are you with
adaptive planning techniques?

Q2. Do you think you will use adaptive
planning techniques in the
development of your DWMP?

Q3. Do you feel you have the data
you need to plan beyond 25 years?

Q4. What do you think will be the
biggest barrier to implementing an
adaptive plan? - Wordcloud

Please ask questions on Sli.do
throughout the session. | will try to
answer as many as | can at the end.

Reaching our vision through Adaptive Pathways




DWMP and adaptive pathway approaches

— Also applicable to Extended & Complex
Also applicable to Complex

" Usage of cument
asset deterioration
/ reliability DSTs

*Honzon
scanning’ to
Socio-economic derive future

modelling to derive scenarios
future scenarios

Usage of current
Asset health i predictive DSTs
assessments 2

Apply selective uplifts (+/- ) ¥
defined in consultation on the |
basis of socio-economic

i ration & ~enarios - CAF h. rinciples
Demand , i LR

Coanth om;re RMAs"g " CAF ‘future’ modeliing
approach - exclude
sensitivity analysis on
" . growth figures
Simple additive future
population forecast

© Adaptive pathways tobe |
defined for the range of
uncertainty, extending across |
all planning horizons

Consider wider ) Tools and appraisal
environmental/societal Scheme co-creation & BN g cixiy .
benefits & identifying best development across - : risk assessments s
value imewg?nrg,s mu‘me RMAs ) defined scenario(s) New DSTs to

/ central estimate o enable a greater Multiple issues &
e geb b A A 3 y range of scenarios requiring i
21CDP tools — WRMP principles for : - e ; 2 to be considered consideration of

CAF & SOAF option develo_pment 4 : cross-catchment
and appraisal : interventions

Sxtrom DSF principies ECII
e e : gle Multiple issues that are impacted
=i Single or muitiple issues pacte ) ' by other RMA assets/plans gnd/or
Starting point where growth uncertainty is of and/ / ! _where growth uncenamty_ls of
Complete strategic context. low concem wrt achieving significant concem wrt achieving
define drivers and undertake A pianning objectives

planning objectives

s

base year assessments




Building an adaptive plan in 12 steps

12 : i
Implement, Define problem, aims,
Monitor, Review, objectives,
‘ Learn requirements ’
11 2

Define your Adaptive
Pathways Planning

approach

Develop the
Adaptive Plan

4

Implementation
10 Structuring 3
Recommend the Problem Understand
preferred pathway(s) functioning of
current system
Adaptive
Appraising Pathways
Solutions Planning
9 Framework
4
Evaluate the .
Pathways Define scenarios and
drivers of change and
uncertainty
Exploring
Solutions
8 5
Develop the Understand functioning of
Adaptive Pathways system under future
‘ scenarios
7 6

Assess Actions h Identify Actions

GHD, 2018. Adaptive Pathway Planning Guidance, Melbourne,
Australia: GHD (Prepared for Melbourne Water)




Building an adaptive plan — Structuring
the problem

: i

Define problem, aims,
objectives,

requirements ’
2

Define your Adaptive
Pathways Planning

approach

Structuring 3

the Problem Understand
functioning of

current system

|

4

Define scenarios and
drivers of change and
uncertainty

4

Understand functioning of
system under future

scenarios

GHD, 2018. Adaptive Pathway Planning Guidance, Melbourne,
Australia: GHD (Prepared for Melbourne Water)




Structuring the problem

Step 1: Define Problem, aims, objectives, requirements —

can be used for network or process assets

Step 2: Define your Adaptive Pathways Planning approach.

Risk-based
oBtahment
Sareering

AnnuBL revlew (rate of chEnge) Strategle cortext

Risk-based
sareening

Suffielert shange to warrant DWMP review?

Baseline risk and
Wulnersbility B55es5ment

Problem charasterEsthn e

Optlars development Dtisan

&nd Bppralsal

- Programme appraisal
Finalise problem charactersaton I I

Final DWMP pragramme

Actities not covered by I Bsiness plan I
the DWMP Framework
Implzmertatian PR24 biSiness plen

Figure 3-1 - Drainage and wastewster management plan framework

oharactersation

development
and appralsal

Complax

DWMP manegement Striicture

DMDU SOCIETY

THE'SOCIETY FOR DECISION'MAKING UNDER DEEP UNCERTAINTY:

GET STARTED JOIN US ‘

1

Define problem, aims,
objectives,

requirements ’
2

Define your Adaptive
Pathways Planning

approach

Structuring 3
the Problem ﬂt’n’:f;::;if
current system
Adaptive
Pathways
Planning l
Framework %

Define scenarios and
drivers of change and
uncertainty

4

Understand functioning of
system under future
scenarios

London’s
wastewater
future.

London 2100: The case for change.




Structuring the

Step 3: Understand functioning of current
system. — Use CAF or Resilience metric.

Step 4: Define scenarios and drivers of change

and uncertainty

Step 5: Understand functioning of system
under future scenarios

oroblem

1

Define problem, aims,
objectives,

requirements ’
2

Define your Adaptive
Pathways Planning

approach

Number of Flooded Manholes

10 |‘
o Lal

Structuring 3
mNew the Problem fllxjnn;z:::;i 2
W Existing current system
Adaptive
Pathways
Planning l
Framework .
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% Depth Increase

Define scenarios and
drivers of change and
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G.Vrazalis, M.Dasilva, E.Woodger,
F.Bablovic, A.Mijic, (2018) Critical review
of DMDU methodologies for long term
systems planning

11

uncertainty

4

60
S

2 s0 Understand functioning of
2 system under future
5 scenarios
=
B
k]
2 30 = New
-
S il plla MR i G W Existing
o
a 20
3
E
=z

10

0

10 20

30

% Peakedness Increase

50

30

20

15

10

Number of Flooded Manholes

25 po

W New

W Existing

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
% Population Increase




Building an adaptive plan — Exploring
Solutions

Exploring
Solutions

8

Develop the
Adaptive Pathways

~

7 6
Assess Actions h Identify Actions

GHD, 2018. Adaptive Pathway Planning Guidance, Melbourne,
Australia: GHD (Prepared for Melbourne Water)
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. . Adaptive
Exploring solutions et
Framework

Step 6: Identify Actions

Exploring
Solutions
__________ 8
i X
O oy Develop the
! I
: 8 c | Adaptive Pathways
o O |
78 N
|
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- x O 7 6
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- 2
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Exploring solutions

Step 7: Assess Actions

Step 8: Develop the Adaptive Pathways.

Develop the
Adaptive Pathways

~

8

Adaptive

Pathways

Planning
Framework

Exploring

Solutions

7 6
Assess Actions h Identify Actions

Property Level
Surface Water
Reduction -
targeted

AMP7 SuDS
programme

SuDS in
Highway + GOS

Strategy number

Property Level
Surface Water
Reduction —non
targeted

New Surface
Water Network

Tunnel

Additional Rainfall Intensity allowed
(percentage intensity)

12

Ol |N|lo|lu|lsr|lw| Nk
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=
o
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11

18

21

45

29

34

How modelling outputs will be presented.
Shown as example only.
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Building an adaptive plan — Appraising
Solutions

10

Recommend
preferred pathway(s)

I Appraising
Solutions

9

Evaluate the
Pathways

\

GHD, 2018. Adaptive Pathway Planning Guidance, Melbourne,
Australia: GHD (Prepared for Melbourne Water)
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16

Appraising solutions

Step 9: Evaluate the Pathways

Step 10: Recommend preferred pathway(s)

10

Recommend

preferred pathway(s)

|

S

Evaluate the
Pathways

\

Appraising

Solutions

PLR targeted 4

Current Situation

AMP7 SuDS Programme

New Surface Water Network i i I

é N
Tunnel !

infall ity (% i f T T T T T T T 1
Rainfall Intensity (% increase) 0 5 10 15 20 25 30 35 40

Sy e : T ' !
High Climate Scenario 2020 2030 2040

i ; i T T T !

Medium Climate Scenario 2020 2030 2040 2050

Made using Pathway Generator (Deltares)

How modelling outputs will be
presented. Shown as example only.

Adaptive

Pathways

Planning
Framework



Building an adaptive plan

12

Implement,
Monitor, Review,

‘ Learn

11

Develop the
Adaptive Plan

Implementation

- Implementation

GHD, 2018. Adaptive Pathway Planning Guidance, Melbourne,
Australia: GHD (Prepared for Melbourne Water)
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12

Implementation

Monitor, Review,

Step 11: Develop the Adaptive Strategy or Plan 1 ’

Develop the
Adaptive Plan

Step 12: Implement, Monitor, Review, Learn

Implementation

Adaptive

Wastewater technology on the horizon

Pathways
SLUDGE WASTEWATER TREATMENT &
‘ Planning
Framework
il Hydrogen ‘
g technology s
o ﬁ
o) -
x Large-scale o~
recovery of Full Al controlled treatment ‘ s
nutrients and network systems ‘ 5
-E m
2 : » Ability to influence o
e Widespread treatment using weather 2
; %- g nanotechnology w
- -4 s
o8 Widespread, intelligent
- sewer maintenance using 8
g g % Advanced Al controlled robotics =
S Secandury energy and treatment plant "
8» § krEy 3 feoie In-sewer treatment
E— g - —— recovery
- W y wso Adaptive struct
<§ 2 . . Sosnx 3 s Superbugs aptive structures
1~ . Capacty @ - Coat Ao SR s e el e Z :
8 - el s Meeving Prog Apprasal ! Intelligent control of net-
rbaieadnary = ot st | ! Higher efficiency/ vyorks l_)ased on predictive -
5 8, e : ‘ :;"::“:';" W ' fc‘:;':;ii‘;mp"m tech- simulations 8
2 s v h
i 2 H 3 E L ZEIR g \ Widespread household .0
2 'g ECT s E kipeus S8 | nanotechnology i
P
= &.2'.‘. : 3 g B ——1 £ g H Wid d i q Decentralised energy 9
3 :l:::-.-n H O N | re‘ljsiswea fEcycling;an production from waste o
2 ‘ ‘ 2
w o
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Building an adaptive plan in 12 steps

12 : i
Implement, Define problem, aims,
Monitor, Review, objectives,
‘ Learn requirements ’
11 2

Define your Adaptive
Pathways Planning

approach

Develop the
Adaptive Plan

4

Implementation
10 Structuring 3
Recommend the Problem Understand
preferred pathway(s) functioning of
current system
Adaptive
Appraising Pathways
Solutions Planning
9 Framework
4
Evaluate the .
Pathways Define scenarios and
drivers of change and
uncertainty
Exploring
Solutions
8 5
Develop the Understand functioning of
Adaptive Pathways system under future
‘ scenarios
7 6

Assess Actions h Identify Actions

GHD, 2018. Adaptive Pathway Planning Guidance, Melbourne,
Australia: GHD (Prepared for Melbourne Water)
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Reflections &

Questions

 When implementing on large catchmentsl
options are more likely to be general. For
" small catchments and process assets wﬂl be

'"moré specmc R ."r*.,‘
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