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Urbanization and its Conseguences
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- Climate change

(Effect of industrialization)

- Impervious

surfaces
(Effect of urbanization)

- Flooding risk
(Effect of climate change and
impervious surfaces)

- Pollution of water
(Effect of urbanization)

Figure 3.1 Chicago: An Example of a Dense Urban Area.




Urbanization and its Conseguences
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After urbanization,

1. Peak rate of runoff is larger
2. Hydrograph duration is shorter

3. Total runoff is larger

As a result, urbanization increases
the threat of

“sudden and intensive” floods
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Grey Infrastructures
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A network of traditional water retention and purification infrastructures

« Dams
 Treatment Plants
« Sewers and Pipes
« (Gutters

« Culverts
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Green Infrastructures

An approach to water management that protects, restores, or mimics the natural water cycle.

« Elements: natural systems including forests, floodplains, wetlands, soils, planted trees and
restoring wetlands

« Characteristics: effective, economical, and enhances community safety and quality of life
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Green Infrastructures
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Note: All values are in common standard.
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no green roof Extensive green roof Intensive green roof

Engineered soil with planting

Filter fabric

Optional: Reservior layer

Moisture-retention layer

Aeration layer

Thermal insulation

Drainage layer

Root barrier

Membrane protection
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Green roof details

Green roof waterproofing membrane

Structural support
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Blue infrastructures
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Urban water infrastructures
that rely on water bodies

* Pervious Pavements
 Ponds
« Lakes
* Rivers

e Storm water Stores

Rain Barrel (Cistern)

Pervious Pavement
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Green-Blue Infrastructures

In most cases separating different infrastructures is difficult
and an integration of all strategies is employed

Grey
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Parks/Urban Green Roofs
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Green-Blue Infrastructures
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Blue-Green

Infrastructure

planned
interconnected
networks of natural
and semi-natural
areas, including water
bodies and green and
open spaces, that
provide different
ecosystem services

(own definition, drawing on EU
Commission 2013, Voskamp
and Van de Ven 2015 and
Ghofrani et. al 2016)
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Green
Infrastructure

planned networks of
natural and semi-
natural areas with
other environmental
features designed and
managed to deliver
different ecosystem
services

(EU Commission 2013)

Grey
Infrastructure

traditional human-
engineered measures
that perform
infrastructure
functions such as
water and wastewater
treatment plants or
protective infrastructure
such as dykes and
seawalls.
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Green-Blue Infrastructures
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What is a Detention / Retention Pond?

Retention Ponds vs Detention Ponds
(Wet Pond) (Dry Pond)
Permanently holds stormwater.  Temporarily holds excess stormwater.




Green-Blue Infrastructures

—— Unvegetated | Stormwater retention and flood-protection

Green-blue infrastructure ——

Vegetated — | Stormwater retention and flood-protection

Improvement of ecosystem health

MITIGATION CO, capturing (photosynthesis)
ADAPTATION Microclimate regulation - - - Jﬂ
(evaporation + shading) oy

Climate drivers:

: Reduction of energy demand for air cond|t|on|ng
: and related emissions

. Drying trend P
— Greenways ! Reduction of transportation needs

Warming trend and/or extreme : and related emissions
temperature — .

‘ (Extreme) precipitation
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Green-Blue Infrastructures

increased volume
and speed of
surface runoff

decreased
groundwater
seepage

decreased
volume and

SpEEd of
surface

_ N i i il
increased i
groundwater

seepage

Items like green roofs, permeable pavement, infiltration trenches, etc. to reduce runoff and

pollution



Proposed Tools and procedure

Implementation Steps

v Assess the site

v Define the goals

v’ Select the practices
v Design the details
v Implement the plan

v Monitor and evaluate
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Proposed References
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