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BACKGROUND: Vietnamese German Cooperation Bb:btu

University of Technology

»Integrated Vulnerability Assessment of the region of HCMC

> Elaboration of guidelines for energy-efficient and climate change adapted urban

structures on three spatial levels (conurbation, neighbourhood, building)

» Data Acquisition, Hydrogeological Modelling, Administrative integration, integrated

Stormwater Management System Design (incl. EIA)

»Set up of necessary System Components (construction measures at Pilot Plant Site

etc.), capacity building, Operation (Monitoring, impact, efficiency)
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| System Analysis =» Guidelines for

Development of technical
applications

tc.), capacity building, Operation (Monitoring, impact, efficiency)
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INTEGRATED STORMWATER MANAGEMENT OFFERS INTERDISCIPLINARY SOLUTIONS FOR
PROBLEMS REGARDING:

v FLOODING
—> RUN OFF vs. INFILTRATION
v GROUNDWATER DRAWDOWN
—>SUBSIDENCE
v SALTWATER INTRUSION
—> DRINKING WATER SUPPLY
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It‘s all about water... b-tu
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Water cycle
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Cloud formation
Rain clouds
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Groundwater flow

Ocean
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GROUNDWATER DISCHARGE vs. RECHARGE

Recharge

Influent
stream

Local (perched)
water table

Spri
Effluent

stream
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Changes in the water balance brandentrg

» artificial recharge

» groundwater drawdown - overuse?

> mining 2 e.g. water table lowering

> melioration = e.g. drainage, irrigation etc.
» sealing measures

> evaporation...

» rising of groundwater table 2 e.g. tidal effects
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Urban water cycle

Consumer
o

Waste WUV wkirﬂg water
Sewage

freatment plant Water work

Advanced Bank filtration

treated Arfificial

waste water rechage Ground
water

Surface water - \‘1

KompetenzZentrum Wasser Berlin, 2003, modified
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European Example: Urban Water Balance in Berlin, Germany e
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ean Example: Sustainable Water Management in Berlin, Germany

Natural Groundwater recharge: 150 Mio. m?

Groundwater withdrawal Inducted recharge of GW
=260 - 278 mio. m3: =150 - 230 mio. m3:

Self-supplier: 10 -18 Mio. m’ Artificial recharge: 50 Mio. m?
Water supply facilities: 250 - 260 Mio. m? Bank filtration: 100 -180 Mio. m3
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From contaminated seepage water to clean groundwater srandenturg
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Precipitation

Anthropogenic influences:

= Agriculture (fertilizers, pesticides, food additives)

= Industry/commerce (process water, landfills, chemicals)

= Construction/housing (ground water body, drinking water, drainage and effluent)
= Energy sector (drainage water, heat pumps)

= Transport (street drainage, heavy metals, fuel [additives))

Seepage Drinking and
process water

saiseg Juswadeue|p 491\

River

Unsaturated soil zone
Exfiltration

Infiltration ‘
: River 4 ‘
Higher organisms B:ogeochemlcai processes
Biogeochemical processes = Ground water composition
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Permeability of sub ground » prerequisite for infiltration srandsnturg
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e Colmation is the physical clogging / blockage of the sediment pores by fine-grained material or
biofilm/s

e Clogging can vastly decrease the amount of water that can be recharged into the aquifer

e reversible process = Suffosion

» Surface clogging occurs with the gravity
l settling of fine-grained sediments sealing the

saiseg Juswadeue|p 491\

. ‘ . surface of the aquifer

, o » Straining occurs under pressure, when the
%gt%%% fine-grained sediment enters the pores of the
C’D% aquifer
5 L
L_?t ; ] » Physical-chemical clogging is due to reaction

of the recharge water with the aquifer
sediment or matrix, such as the deposition of
calcite

STRAINING PHYSICAL-CHEMICAL

» Bridging is a special type of clogging, where
although the amount of sediment involved is
low, silt grains get wedged across the
interstices of the aquifer preventing flow of

water

Bridging

McDowell-Boyer et al., 1986



> Artificial Recharge through basins or wells

> Bankfiltration
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> Aquifer Storage and Recovery (ASR)

> Soil Aquifer Treatment (SAT)
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Basic components of Integrated Water Management Brandenburg
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Prerequisite for groundwater recharge: INFILTRATION potential of soil

Urbanization = sealing measures = counteracts infiltration

potential 2impairment of flood protection
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Multiples of mean annual flood
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Challenges in the sub-equatorial tropics: Case study of Ho Chi Minh City

» 2095 km? (dense urban area 460 km?),
» 24 districts (19+45), ca. 7,4 Mio. inhabitants (2010)

» high urbanization pressure (infrastructure & resi-

dential area development etc.)
» high densification =2 high soil sealing

» natural soils: alluvial clayish, cohesive sediments;

marine sands (infiltration potential)

» low elevated and adjacent to the Mekong - delta

soidoJy |elsolenba-gns ayi ui sadusjjeyd

river network

» facing tidal influenced & climate change induced

effects: seal level rise & change of frequency and

intensity of precipitation
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Challenges in the tropics: Case study of Ho Chi Minh City

Climatic framework: Tropical monsoon climate

» spatially and temporally variable precipitation:
, e.g. Survey Station Tan Son Hoa Airport:

b ofn Do 2663 mm (2002) vs. 1321 mm (2000)

’ e.g. historical city centre: 1667 mm

e.g. within main urban centre: 1850 mm
(Viét 2009)

Pong Nai

old city
centre
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Ho Chi Minh City - Frequency of flooding events

Present
Reqular flood Extreme flood Regular flood Extreme flood
Number of communes affected 154 235 177 265
(from a total of 322)
Area of HCMC flooded (ha) 108,309 135,526 123,152 141,885
% of HCMC area affected 54 68 61 71

Source: ADB (2010).

Number of rainfall events with volume > 100 mm
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Ministry Of Natural Resources and Environment (MONRE) statement smierug
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Water budget changes by land use changes...

40% evapotranspiration 30% evapotranspiration
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Urbanization accelerates land use changes... srndonbure
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Land use changes implicate changes in imperviousness cover ratio...

Surface Sealing Degree
of present Land-Use

District boundary
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BIMBF Megacity Research Project TP, Ho Chi Minh (HCMC), Vietnam
Department of Environmental Planning
Brandenburg University of Technology Cottbus

Base Map Land Use Plan Ho Chi Minh City 2010
Responsible Person: Dr. Storch (BTU Cottbus)

Processing & Mapping: H. Rujner (BTU Cattbus)

Coordinale System: ~ WGS UTM B4, 48N

Editing Date: 2011, 13th January

Contact: www.megacity-hcme.org
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Rujner, 2011 26



b-tu

Brandenburg
University of Technology
Cottbus

Changes in sealing degree lead to changes in water budget components...

Water Balance Map 2/4:
Surface Run-off by Precipitation

Long-term mean value in mm/a
B <=0
>50-100
> 100 - 200
> 200 - 300
> 300 - 500
> 500 - 750
I > 750 - 1000
I > 1000 - 1250
| EREE

Block boundaries
District boundaries

Watercourses

S
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BMEF Megacity Research Project TP. He Chi Minh (HCMC), Vietnam
Department of Environmental Planning
Brandenburg University of Technalogy Cattbus

Base Map: Land Use Plan Ho Chi Minh City 2010
Mods!: Precipitation - Runaff Model ABIMO
Responsible Person: Dr. Storch (BTU Cattbus)

Processing & Mapping: H. Rujner (BTU Cottbus)

Coordinate System:  WGS UTM 84, 48N

Editing Date 2011, 13th January

Contact: W megacity-heme. org
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Kilameters

Total Run-off Infiltration Evaporatio

Rujner, 2011 27
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Another action field: NON-sustainable water management smierug
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» PUBLIC water supply vs. “informal” use of groundwater

=» OVERUSE of groundwater resources
=» decreasing groundwater tables

=» increasing subsidence problems
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Groundwater OVEREXPLOITATION =» Subsidence effects

» average subsidence rate in HCMC

=»2 to 2.5cm/a (normal: 0.1-0.6cm/a)
» (Phi,2012)
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Urban Development Scenarios for Ho Chi Minh City Bb:btu
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URBAN DEVELOPMENT SCENARIO for Ho Chi Minh City
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sealing
degree
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Cities of the future: water-related visions

Themes Principles

Interconnected, localised communities

Access to safe water and basic sanitation for all

Liveability and

+

sustainability Compact, liveable and sustainable cities

Resource neutral and harmonised with the environment

kﬁ_—r-" |, N— i —

Sustainable cities as part of sustainable regions

r— — — — —

Well-managed water cycle

r—  p—

All water is good water - fit for purpose

[ Water-literate community invioved in decision-making

Community choice , - -
Customer sovereignty - full environmental and social cost

and knowledge sharing

[ Many values of water

x ¥

Information is accurate, useful and accessible

e e w— ‘e w— —

Adaptive, intergrated policy, planning and leadership

“e—

water sector

sy - S 2| -y

[Adaptive and collaborative

p—‘-—‘

Multi-faceted water management system

Wong et al., 2006
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Future: Mix of connected Strategies to cope with flooding events o
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International & Interdisciplinary scientific cooperation
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Selection of adaptation measures for flood protection
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Rainwater harvesting for stormwater management

Roinwater Collection in Mullistoried Roofs

uoneldepy ASojouydza]
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Rainwater harvesting and subsequent infiltration = Groundwater recharge

combined system of
# shade provider

# rain shelter

# water collector

=>» targeted water
flow into

uoneldepy ASojouydza]

# infiltration trenches

=» on-site system for
direct recharge

(small scale)
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Green roofs - city (building) cooling = energy efficient comp. to AC

itumen roo xtensive roof greenin
“Bit £ Ext fg g
Global Radiation 5354 Wh Global Radiation 5354 Wh g
Sensible Heat Reflection Evaporation Sensible Heat S
827 Wh 803Wh 1185Wh 872Wh O
0Q
<
Q.
Increased Thermal Increased Thermal Q)
Radiation 2923 Wh Net Radiation 1949 Wh Radiation 2494 Wh Net Radiation 2057 Wh . ®)
—+
Q
—+
Important factors: Important factors: O
« Surface colours (Albedo) + Water storage capacity >
« Surface heat capacity « Exposure
« Exposure + Ratio of vegetation coverage

Berlin Senate for Urban Development, 2010

Schmidt, 2012




b-tu

Green roofs - Heat buffer and active building cooling function e
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Extensive substratum

On extensive multi-layer growing media
compatible substratum with high
water-storage capacity and good air
pore volume. Ridging as required.

Temperature range on 20.06.2001 at the UFA Fabrik in Tempelhof, Berlin

[°cl
Perennials and/or
60,0 seed mixture and
sedum shoots

Surface temperatures on
the 20th of June, 2001,
measured as infrared tem-
peratures of a greened
roof compared with a

“bitumen roof” at the UFA 500
Fabrik in Tempelhof. The

ungreened roof showed a

temperature amplitude

of 50 degrees compared 40,0
with the 20 degrees of the

green roof and 10 degrees

of the sealing of the green

roof.

uoneldepy ASojouydza]

30,0
20,0
e “Bitumen roof” surface
10,0 —
e Green roof surface
Green roof sealing
Air 1m above green roof
A at green roof surface
0 1T 17 1 1 1 17 1 1 1 17T 10T 1T 17 T 1T ©° T 1T T T TTI
o (=] (=] (=] (=] (=] (=] (=] (=] o o o o o o o o (=] (=] (=] (=] o o (=]
9 @ ¢ 9 @ @ ¢ @ @ 29 9 @ 2 9 9 9 9 e 2 9 2 e o g Ih

Drainage-layer bulk material

Protective and storage fleece

Solids drainage

Filter fleace

Berlin Senate for Urban Development, 2010
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Green roofs - Pilot shophouse “Ha House” in Ho Chi Minh City (District 2) Bbd.btu

University of Technology
Cottbus
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roofs - Pilot shophouse “Ha House” in Ho Chi Minh City (District 2) Bbd-btU

University of Technology
Cottbus
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Re-Establishing natural surface water conditions

Natul t’eqm R u n O f f Channelied stream
<

Infiltration
>

: °
Channel conditions Suitable water femperatures: E va p O ra t I O n Increased water temperatures:

adequate shading; no shading; no cover for fish life;
good cover for fish life; rapid daily and seasonal temperature
minimal temperature variation; fluctuations; reduced leaf material input.

abundant leaf material input. >

uoneldepy ASojouydza]

Mostly riffl
Pool-riffle sequences Pool: silt, sand, ostly riftle

SEast" | Temperature

Sorted gravels provide diversified Unsorted gravels;
habitats for many stream organisms

Biodiversity

reduction in habitats; few organisms.

High How High flow

Pool environment

Diverse water velocities: May have stream velocity higher

high in pools, lower in riffles. Resting > than some aquatic life can stand.

areas abundant beneath banks, behind

Few or no resting places.
large rocks, etc.

Recreation
>

Sufficient water depth to support fish Insufficient depth of flow during dry
and other aquatic life during dry season. season to support fish and other aquatic
life. Few if any pools [all riffle).

Low flow

Riffle environment

Copyright © 2005 Pearson Prenctice Hall, Inc., modifi  ed 41
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Re-Development site: Kallang River-Bishan Park, Singapore

- Active, Beautiful, Clean Waters (. Programme o

uoneldepy ASojouydza]

Atelierdreiseitl,2012
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Technology Adaptation

University of Technology
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Brandenburg
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Problem-oriented solution finding for urban water management

PROBLEMS —
ACTION FIELDS

OBJECTIVES

MEASURES

DEMONSTRATION VIA PILOT PROJECTS

Inner urban
Flooding

: Peak Flow Buffering

Groundwater
Drawdown due to
Overuse

Detention

Retention

Surface
Deformation and
Subsidence

Groundwater
Management

Saltwater
Intrusion

Water-Reuse

» project planning

- construction measures etc.

Retention basin

Surface Water
Treatment

Infiltration chamber
Infiltration well

Trough-Trench-
System

Building greening

Building cooling

- information need

b-tu

Brandenburg
University of Technclogy
Cottbus
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Necessary framework conditions for water management set up o

VALUE REQUIRED PARAMETER

urban precipitation distribution | long-term mean precipitation (mm/time;
depends on seasons)

local climate factor potential evaporation
soil water availability usable field capacity (0-30cm/ 0-150cm)
connection to groundwater Groundwater table depth

utilisation specific evaporation |land use type

coefficients urban structure type

COMPONENT
PRECIPITATION

EVAPOTRANSPIRATION

EVAPORATION / imperviousness soil sealing built-up, soil sealing non-
RUN-OFF built-up /traffic spaces
coating classes non-built-up/traffic
spaces
drainage system connection to drainage,
drainage connection degree

INFNIOVNVIN H3LVM NVEdN d3LVHEDILN!

» comprehensive historic, current and future monitoring !



CO n C | u S I O n Brandenburg
University of Technology
Cottbus

» awareness for changes of natural water budget by

» urbanization (pressure, degree etc.)
» water abstraction (type, volume etc.)
» climate change (global & local)
» determination of challenges
» water need vs. water availability
» local climatic conditions
» data need
» adaptation of state-of-the-art technologies
» international collaboration (knowledge exchange)
» construction by local companies
» sustainable operation of water management systems
» capacity building, parameter monitoring, R&D

INFNIOVNVIN H3LVM NVEdN d3LVHEDILN!

=» offers chance of re-balance of natural systems

=» offer sustainable urbanization - at least on the wat er sector



Outlook: Sustainable Urban Development for Ho Chi Minh City? !

-' g A I"-'-.- - Y .._ .I- y Txk
PC of HCMC: Competition for Conceptual Urban Design for Ho Chi Minh City
Key Design Theme: “Preservation and Development in Balance”

b-tu

Brandenburg
University of Technology
Cottbus
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