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Nature-based solutions for flood management



Sense of urgency in urban environments

Ongoing developments and lack of space in urban areas: less storage / infiltration and more
surface run-off;

Accelerated sealevel rise and storm surges, affecting coastal communities through floods and
erosion, but also

Pollution, droughts, water quality issues, heat stress, land subsidence, etc.

Paradigm shift: from civil engineering to more nature-based solutions
* A more sustainable and resilient environment

» Cost-effective solutions with added value for multiple beneficiaries

-> dealing with uncertainty and need for adaptation

Need for an improved system understanding 2 . SR
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Need for an improved system understanding

Conceptual model of the sponge

Dynamic Water Balance Model
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Integrated Flood Resilience
Strategy for Yangon City
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IFRS for Yangon City

The World Bank IFRS project was part of a larger initiative towards a multi-annual flood
resilience investment program for Yangon City (2020 — 2040), which should result in the
implementation of an Integrated Flood Resilience Strategy (IFRS).

Yangon’s vision: A City B/LIé-,
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Resilience strategies for flood risk management not only aim to resist floods risks, but also to
relieve and recover from their impacts as well as adapt themselves to next floods.



IFRS for Yangon City
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“A Flood Resilient Yangon City has appropriate standards of flood
protection...... and the ability to relieve and recover from flooding, in a way
that minimizes social and economic disruption to an acceptable level...... SO

that all people have equal opportunities for a prosperous future in a safe,
healthy and attractive living environment.”

Local Scale

Yangon'City Scale

River Basin Scale _-
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IFRS for Yangon City «

Possible Investment Pathways
- = = ‘Lean & Mean’ Strategic Direction

v 'Blue Green Yangon' Strategic Direction
......... ‘Safety for All' Strategic Direction
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Resilient City Toolbox (RCT
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Urban wetland
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Pluvial flooding Heatstress Drought

Wetlands are water-rich natural areas that occur chiefly along rivers and in deltas.
By their very nature, wetlands are overflow areas for rivers and as such are natural
rainwater buffers. However, the urban expansions and the correspondingly lower
groundwater levels put pressure on wetlands and wet nature around the world. In
some cities, London for example, wetlands serve a function by developing greater
biodiversity and natural and pleasant recreation areas for city dwellers.
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For more information click here

Results =

Climate

Storage capacity:

Return time factor:

Groundwater recharge:

Evapotranspiration:

Heat reduction:
[————— )

Cool areas:
S

Cost

Construction:

Maintenance:




Nature-based Solutions
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Blue-green / nature-based solutions preferred

Grey solutions Nature-based solutions
less space required — more space needed

less flexible, extra investment q flexible and cost-effective




What is the RCT?

 RCT is a tool to support dialogue with all stakeholders on which adaptation measures can be
implemented, where, and how.

» RCT provides estimates on the effect of a proposed package of measures on resilience against extreme
rainfall, drought, and heat stress, and on stormwater quality

» The results of the dialogue become input for a detailed design conducted by landscape architects and
urban planners.

A1 CI0 Aliernatief Groen Frans Robbert

......

Design standard

0.01 1 10 100 1000
Return period (yr)




What can the RCT do?

The RCT can be used during program formulation and conceptual design to co-create packages of
adaptation measures for a more water-robust and climate-resilient urban environment.

Planners, water managers and other stakeholders (local representatives, experts, constructors,
financers, etc.) are supported by the RCT in their dialogue about options and alternatives;

The RCT provides them with an overview of different measures and a first estimate of hydrological
effectiveness and costs, so that alternative choices can be discussed and evaluated.




Resilient City Toolbox (Hlaing townshop)
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river discharge.

1: Retain
2: Store
3: Drain




Hlaing RCT

Applied Measures

stor

Rain barrel

= (with drainage

ids and strips with

age

Rainwater detention pond (wet

ponad)

Lowering of terrace

Results

Climate

Storage capacity:
Return time factor
Groundwater recharge:
Evapotranspiration
Heat reduction

Cool areas

Cost

Construction

Maintenance

Water quality

Pathogen reduction:
Nutrient reduction

Adsorbing pollutants

= M
273676 m3
146 -

39.01 mm/year
-0.82 mm/year
0.09°C

0 number

20648744 €

184658 €/year

2.86%
2.51%

2.88 %

VIEW AS TABLE



PrOg ram of Measures Structural Measures (Nature-based

Solutions) at local scale (Townships):
' initial risk 2020 - Focus on pluvial flood hazards

: o :
- Maximum 10-20% problem solving

Rain Water Detention Pond C a paC| ty
Repair of Tidal Gates

Rain Barrels

Structural Measures at City Scale:
- Focus on Coastal (and Fluvial) Flood
Hazards

Non-structural Measures:
- Support structural measures
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Flood damage

- Structural Measures

at City Scale

Structural Measures at
Local Scale

Land Reclamation including Coastal Embankment residual risk 2040

Time / Investment Non-structural Measures

Annual flood probability
= 1/ retum period



Guiding principles for IFRS

» Create Acceptable Level of Flood Safety;
 Maximize Flood Resilience;

« Align with Urban Planning;

« Synergize with Planned Developments;
» Adopt Location-specific Approach;

« Start both Big and Smal;

* Prioritize No or Low-regret Measures;

« Optimize Planning Horizon.

Maximize co-benefits for people, economy, environment

and/or cultural heritage! .




Program of Measures

North-west Yangon City: A '
- floodwall '
- (coastal) embankment
- tidal gates s i
- retention / diversion within =X 4 b
townships /pumps \ 2

. Storage, infiltration, diversion,
' nature-based solutions,
non-structural measures
(SUDS, RCT, etc)

\ ‘ / 2 ‘
\ Inya Lake Storage P4
— Tidal Barrier:
Kandawgi Lake Storage RupeTiucsm R
e : narrower upstream area
- Early Warning System

\

- SUDS
S . storage within
Townships
- pumps

South-west Yangon City:
- floodwall

- (road) embankment
- compartimemtalisation
- lifting of port area

CBD:

- floodwall

- elevated coastal road or port area included with coastal reclamations
- tidal gates

- nature based solutions

Figure 5.8 Possible Invesiment Packages




Key take-aways

« Data and urban system understanding is essential

« Blue-green where possible, grey where needed!
» Consider the uncertainties

» Plan for the future and be adaptive

and

Realize that floods disproportionately affect vulnerable
communities through direct impact, increasing
morbidity and economic impacts.

www.deltares.nl

climate resilient city toolbox (kbstoolbox.nl)



https://kbstoolbox.nl/en/
http://www.deltares.nl/
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