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1 ABSTRACT

The emerging Southeast Asian Megacity of Ho ChilMBity is experiencing a phase of rapid urbanisatio
and subsequent changes in city and regional lamghaterns. Situated in an intra-tropical and |bevation
coastal zone, the developing megacity is vulnerablaany of the adverse impacts of the presentande
changes in climate. The paper summarises the impactate change will have on urban developmetiien
mega-urban-region of Ho Chi Minh City. In considama of climate change and urban development
interrelations, the research case for adaptindinmate change and the risks and opportunities aptation
are set out. The methodological part of the papeviges generic guidance for using an Urban Strectu
Type approach to guide urban planning and the dpuant responses to the impacts of climate chadnhge.
focuses on how to integrate the need to adaptitoatd change into planning policy, the location of
development, site layout and building design.

2 INTRODUCTION

Climate change represents one of the greatestedigaels facing mega-urban regions in coastal areas of
Southeast Asia. To meet this challenge the hightiustrialised countries of Europe, North-Americal an
Australia have to reduce their greenhouse gas mmsssNevertheless all high-risk countries, such as
Vietnam, have to recognise that some impacts dfajlolimate change are unavoidable and as sucé ther
an urgent need at present to start adapting thegm-rban-regions to the current impacts of extreme
weather events and the predicted impacts of clirdaéage to which they are likely to be confrontedhie
future. With more than half of Vietnam’s populatioow living in low elevation coastal zones, defirasd
areas less than ten metres above sea level, caodssal settlements are becoming increasingly valrierto

the current and future impacts of climate change.

Climate change is likely to result in rising seaells, more intense rainfall events and more fretjheat
waves. The likely impacts of these on human sedigmin emerging countries such as Vietnam include
increased damage to housing and infrastructurén@eased energy demand, more vector-borne diseases
and increased stress on storm water managemeatrsysthe current urban development trends in Vietna
increase the vulnerability of settlements to climahange in large mega-urban regions. At the same t
coastal settlements in the mega-urban regions etngim are important in terms of population growthd a
investment and are playing a key economic and i@lltole.

Most of Vietnam's settlements and infrastructueea@mncentrated in large mega-urban regions loctéte
two mega-deltas regions. Over the next decadegn#isant amount of new urban housing developments
will be required in Vietnam, and particularly inetupcoming two megacities Ho Chi Minh City, located
north of the southern Mekong river delta and Hamdiich is located in the Red River delta in norther
Vietnam. These new urban developments will shapesplatial pattern of the urban agglomerations fanyn
decades. It is therefore of highest importancddn m an integrated manner from the outset, hanstbatial
development direction in general and how buildiagd infrastructure in these highly vulnerable ragim
detail can be adapted to cope with the climate ghaalated impacts they are likely to be effecteer dheir
lifetime.

Similar to other emerging mega-cities in Southéesa, Ho Chi Minh City (HCMC) is undergoing a rapid
process of urbanisation accompanied by dramatidalig use changes in the surrounding rural areas. A
integrated Adaptation Planning Framework sets batdlimate change adaptation issues that respensibl
administrative institutions, urban and regionalnplkers and developers should consider and respond at
different spatial levels of the urban developmerdcpss, to ensure that the new urban developmeht an
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communities are constructed sustainably—so that teenain safe and liveable places for their future
lifetime.

3 IMPACTS OF LOCAL AND GLOBAL CLIMATE CHANGE ON HO CH | MINH CITY

As a densely built-up urban area in a flat low ¢yiregion, Ho Chi Minh City (HCMC) is historically a
region sensitive to climatic effects, mainly duetsolocation, 50 km from the South China Sea aorheast

of the Mekong River Delta in an estuarine areahef@ong Nai River system with a high flow voluméeT
city is surrounded by marshes on the lower reachdéise embedded river system. The Saigon River,gDon
Nai River, Nha Be River and Long Tau River flowdbgh the city, and the rivers and canals form a
complex network that is affected by the tide. Thagarity of the actual urbanised land is only 2 tm8ters
above the current sea level. This low elevation hedvy rainfall makes the city susceptible to fiogd
induced by tidal fluctuations. From October to Jaguwhen high tide reaches its peak (1.5 meteng), t
water level in rivers and canals rise as high asnare than that of the land elevation (Nguyen Hlnan
2006/Ho Long Phi, 2007). Each year, HCMC suffersiynserious floods, not only in the rainy seasomfro
May though to November, where monthly average aflind 250 mm, but also during the season with high
tide from September though to January (Duong Vamc & Doan Canh, 2006). The number of flooded
locations, their frequency and their duration hesrbseen to increase continuously (Ho Long Phi RGQY
additional cause for the serious problem of urbanding is the process of ongoing rapid urbanisgtio
which has changed the land-use pattern of the pdafitan region. Natural streams, channels, lakes,
wetlands and vegetation structures that can mairitae urban water balance have been replaced by
impermeable surfaces causing increased surfaceffun-

A regional climate change scenario (SEA START RG&as showed that the lower Mekong River basin
region will tends to get slightly warmer. Summenéiin the region will be significantly longer inrdtion in

the future. Hot days will increase by 2-3 weeks #relcool days will reduce also by 2-3 weeks. Rapid
dense urban expansion in HCMC has direct impatihetocal scale by changing the urban climate. The
additional impacts of future rises in temperaturee do climate change, together with the observable
increases in temperature due to urban heat-isldhit) ffects make Asian cities more vulnerable ighler
temperatures (Kalnay & Cai 2003; Patz et al. 2006¢ UHI-effect reveals the warming of the innerecof
HCMC that is significantly higher (up to 10°C highéhan typical temperatures in vegetated urbaasaoe

the surrounding rural areas (Tran Thi Van 2004; Témg Minh Dinh et al., 2006/ Le Van Trung et al.,
2006). Due to its geographic location this floods metropolitan area will always face natural hdsa
However, vulnerabilities of lives and livelihood ¢cbmate-related environmental processes are piiyrihie
result of inadequate and unsustainable urban pigrpriactices, associated with complex naturalrggstand
societal structures. This combination accumulaies liigh average level of physical and social walbiity

in most parts of HCMC.

4 DOWNSCALING CLIMATE CHANGE IMPACTS ON URBAN SCALE

Ho Chi Minh City's (HCMC) settlements are integihi@ an urban system that is affected by a number o
internal and external pressures and thereforenipagts of climate change on the city, its settlésyamd
infrastructure should be assessed in the contetkitomplexity. Vulnerability to climate changdlwary
considerably from settlement to settlement and ewéhin settlements. The location, urban structure,
dominant building type, socio-economic charactiegsand institutional capacity are key factors thif¢ct
vulnerability and adaptive capacity of a settlenmerthe mega-urban region.

HCMC is characterised by urban structures of bodnmed and informal expansions of the urban
morphology which are both degrading valuable nataraas in the hinterland, and are increasing the
vulnerability of these areas to climate-relatediremmental changes or hazards. Additionally expegor
and sensitivity for climate change related riskd anpacts are a result of physical processes, agde
building construction, urban planning, infrastruetyprovision or the transportation, creating thieseards,
and the human processes, such as lifestyle cholimddead to these vulnerabilities (Clark et 8098).

The main task in downscaling climate change asss#snon urban level is that every region has ita ow
urban development issues and possible adaptatimnepln general, there is a methodological gapéeen
the regional climate change model and urban dewsdop scenarios, which are limiting effective impact
assessment (see figure 1). Knowing future tempexaprecipitation and flooding trends without knowi
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the general urban development path, limits thesassent of vulnerabilities of the future urban stues in
relation to the future climate conditions in a @il context.

For regional climate change projections, extremeng/are more important than average events amidl it
be difficult to predict simultaneously increases nmagnitude and in frequency of events. For urban
development scenarios a higher degree of flexhbibit required but a rigorous approach is essenmdtial
produce spatially explicit and comparable results.

| i
U Climate Change E

Scenarios
=
@E& s Current Climate Conditions Future Climate Conditions
\ Current Urban Structure Current Urban Structure

Urban Development
Scenarios

Current Climate Conditions Future Climate Conditions
Future Urban Structure Future Urban Structure

Y

Fig. 1: Vulnerabilty Assessment of Climate Changedotp for Mega-Urban-Regions

4.1 Spatial Adaptation Planning Framework

The urban environmental planning information systeypresents the central instrument to integrate the
requirements and measures for adaptation to clicteiege supported by the urban structure type appro

A comprehensive analysis of results from previougget phases and additional existent planningstool
methods and processes will be the basis for thedowiion and cooperation. The main function of thigan
structure type approach is to spatially link anigatbr concept which represents an interpretatieéhod to
integrate the biophysical aspect of the ‘Expostoellimate change related effects with the socimremic
aspect of assessing the ‘Sensitivity’ of people plades and environmental-related information. TiHmn
structure type approach thus allows a multi-diseiyly identification of core indicators for spalyaexplicit
'vulnerability assessment” procedures.

The second main function of the urban structure tgpproach is the definition of a commonly accepted
framework to structure HCMC into comparable typéspatial areas. This concept has been developed in
cooperation with the partners of the field of urlgdanning as a practicable and appropriate metbothe
urban and environmental integration of our reseanchiCMC (Storch & Eckert 2007). The concept of
neighbourhood can be seen in many ways by differ@entific disciplines in an urban developmenttegh
Nevertheless, urban planning and especially planimformation systems always have the need for the
definition of an explicit physical reality (Wickof998). The concept of urban structure types isrioffea
multi-disciplinarily approach, which is essentia dealing with the inherent complexity of the urban
environment in Asian Megacities. This common spaframework based on urban structure and
morphology, supports the necessary downscalingimbte change related impacts on urban areas and is
the case of vulnerability assessment procedurelgibg the gap between the spatial scale and physica
methods of urban environmental planning and thees of regionalised climate change researchipeact
(Pauleit & Duhme 1998). The spatial classificateomd subdivision of HCMC’s urban form according to
urban typological principles, derived from urbarnviesnmental indicators, offers a coherent structiore
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support cross-scale investigations across househeighbourhood, district and urban-scale. In tegpect,

the developed urban structure type framework defindan areas with homogenous characters, which
integrate similar urban environmental conditionsid acan provide a classification method of the
morphological situation and the characteristics taa be expected in different areas. The urbarctstre
type method integrates valuable urban indicatorth wegard to environmental, housing, and population
aspects (Storch & Schmidt, 2006). Features of Jopilareas, impervious surfaces, land use, hougpest
and building density, population density and sostaltus of urban areas can be related for evergnurb
structural unit. Thus, the urban structure typengavork contains a whole set of biophysical and soci
economic indicators (Banzhaf et al., 2007) to ctterése the state and dynamics of the urban denedap

in space and time as well as to foster plannirajesgies for adaptive urban development to climhtange.
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Fig. 2: Downscaling Climate Change Impacts On Urbeales
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4.2 Common Spatial Framework based on Urban Structure ypes on Street-Block Level

Adaptation planning to Climate Change in an urbametbpment context requires different strategies fo
different settlement types, because spatial planoimcepts are very dependent on the particulat loban
context. Different settlement types will have diffet implications for achieving the ‘vulnerabilityf
different settlement and housing structures. Déffiierdiscipline-specific methodological approachzshie
‘urban environment’ require a commonly acceptediapaorking basis, which can ensure that the tesyl
heterogeneous investigations can be trans-disanginintegrated by using an adequate spatiallylieixp
classification. The urban structure approach is/iging a uniform methodological and spatial framekvo
for the different tasks within the interdiscipliganetwork of the research project. Housing-relatelian
development decisions require a rational charaeton of urban structural landscapes according to
structural indicators reflecting the degree of lresce and vulnerability of housing areas in HCMiBie
typology approach ensures that data integratiodiftérent sources (remotely sensed, field-based;esu
based and map-based) with their original specifitial/temporal resolutions and thematic conteats loe
operationally integrated in the GIS environmenthaf research project.

] | S —

Name: Shop House / Code: 01j
Oldest form of Shop house, scattered in the old town: two floors

y N

] i) = s [l =S i)

N

Location Inner-City (old town)

Street Network Regular

Layout Back to Back

Access Street

Block size Small (100*40)

Height (floors) 1-2

Built up Ratio Low

Housing Mix (types) Low

Usage Mix (res/public/com) Medium (Shops in the outside borders)

Utilisation Ground floor Front :Shop
Ground floor back: Residence
Upper floor: Residence

Material Brickwork, wood

B/D Width 2.5-6m

B/D Length 12-16m

Facade

Age

Additional Features Sloping roof

&

Fig. 3: Urban Struture Types — Example of one Difin Card

Settlement and housing types in HCMC are not umfodnderstanding these different types in HCMC
therefore becomes crucial to the urban planningein the field of adaptation to climate changetlfs
metropolitan region. It is therefore not the prigngoal to develop a general definition of settletmand
housing typologies in HCMC. Rather, an analysishef resilience and sensitivity of urban typologies
relatively representative model of different setibat and housing types is needed to assess thé&vadap
capacity of different urban settlement and houstigctures. Urban typologies can provide a toolthar
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structured and representative analysis of settlisniarHCMC with its different components, of white
concept of ‘Vulnerability’ is in the context of gatation planning to Climate Change an important one

4.3 Definition of Urban Structure Types

Beginning with the basic housing archetypes in HCM@ch of these were conceptually divided into
subtypes to generate urban structure types thatediecting different biophysical exposure or impac
indicators. Examples of the stepwise ordered delectiles are given in Figure 4.

Housing Mix Usage Mix
Nr. Type name Description Location Street Network Layout Access Block size Height Floors Built up Ratio (Types) (Res/public/Com)

Planned Grid Structure regular

large blocks with small
inner road netwoks and
01b_Shop house pedestrian pathways old_Inner-City regular Back to Back __Street / both sides

|Small-sized blocks, every medium

house plot is connected small (basically residential

to a street Inner-City regular Back to Back Street 120740 2-3 medium low use)
Oldest form of medium
Shophouse scattered in small (Shops on the block
01j_Shop house the old town 2 floors old_Inner-City (old town regular street 120740 2 low low riphel
Orthogonal shophouse Outer Districts medium
pattern in the city periphery small (basically residential
01i_Shop house periphery regular street 100%40 1-2
Redevelopment site with
shophouse typology for Redevelopment
middle- to high- income Area in Inner-City &
groups, one/two family New Development small
01e_Shop house houses new area regular New plots Street 10040 45
Informal Structure irregular

Shop houses on the medium
periphery (street- (Shops on the
orientated) of an informal peripherey outside
settlement area old_Inner-City irregular Street very large 23 medium medium borders

Dense informal
settlements along the

canal one/two floors Along the canals irregular Street-canal Street & canal no blocks 1-2 low low low
linear street orientated linear street
01g_Shop house elongated Sprawl Outer Districts periph: irregular orientated Street / side no blocks 1-2 low-medium medium medium
Shop based Clearly mixed regular

High-density tourist area
with hotels,

restaurants,services in Back to Back small
01d_Hotel house shophouses Inner-City, Dist. 1 regular or detached Street 140730m 2-8 medium
Redevelopment site with
shophouse typology for Newly developed Street
middle- to high- income areas Back to Back (often from 2 small
01h_Town Rowhouse groups (Rowhouse) regular or detached sides) 10040m 4-5
New Development & Redevelopment medium
previously informal Area in Inner-City & (Shopson the
settlement area Newly developed small outside peripherey
01k_Shop Large unit (APT) areas regular one unit Streets. 14030 4-8 low borders)
very large >20 Floors very high very high
[__reguar | medium 4-7 Floors’ medium medium medium
small | 1-3 Floors | low | low | low

Fig. 4: Urban Structure Types — Example of Indicdtased Definition Rules

The most complicated structure in HCMC is represgifity the shophouse structure, which was divided in
more specific subtypes to reflect the broad varidtthese predominant settlement structures ocaoften

in the inner-districts of HCMC. Examples of the piwal building-specific indicators which were uded
define the final housing typologies are given igufe 3.

Each example study site represents one housindotpdound within the settlement pattern of HCMC.
First, these study sites were spatially definedupgh examination of high-resolution satellite imagad
later verified by ground recognition of pre-selectchetypes. Example sites were selected folloviray
primary criteria: archetypical representation oé tarban structure type and correlation to pre-mgst
statistical and spatial data sources. Each stridtyre is selected to represent one housing typdimgnd
within the neighbourhood pattern on the distrisele The physical boundaries of the housing typ@sare
defined by street blocks. The study site is embeddeathin the surrounding urban fabric of the
neighbourhood pattern. Data collected from the ystites for the representing housing typology g
used to formulate scores for physical resiliencg exposure of the building structure based on g
indicators. The neighbourhood pattern is represeagea puzzle, in which the separate urban stialatumits
fit together to form the complete picture of settént developments in HCMC.

Clearly, the structure and arrangement of housiegsaare factors influencing exposure and resiignc
impacts of climate change in an urban spatial cnRecognition of this connection makes it posstiol re-
evaluate the housing development pattern as ondafoental determinant in the formation of urban
vulnerability to climate change, because, if regikd on multiple sites, the housing developmentepat
becomes an integral part of the urban fabric of HICNThe exposure and resilience pattern of eachimgus
development helps to determine the ultimate vubigtafor climate change risks of the urban regitmthe

ProceedingREAL CORP 2009 Tagungsband ISBN:  978-39502139-6-6 (CD-ROM); ISBN: 978-39502188  (Print) E
22-25 April 2009, Sitges. http://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, DIBNGELKE, Pietro ELISEI



Climate Change and the Resilience of Megacities irttBBast-Asia Creating Risk-Based Climate Change Infaomdbr Ho Chi
Minh City’'s Settlements

times of climate change urban resilience and exgoate strongly influenced by the choices thatraaele
about which housing types to build (Storch & Schr2id08).

5 SUMMARY AND OUTLOOK

Future urban development scenarios for the megandnbgion of HCMC are closely interrelated with
climate change adaptation. The consequences chtelichange will be influenced by the economic,aoci
and technological conditions, which will for HCM@ lvery different from those of today. These coodsi
will have an effect on the vulnerability of HCMCfigture settlement structure to climate change ingdy
influencing the future ‘adaptive capacity’ — thdliap of the biophysical urban structure to adaptctimate
change impacts by increasing their resilienceitoate change effects.

The small-scale spatial variability and heteroggnef the urban landscapes of HCMC define a spatial
pattern of vulnerability and risk. The basic cortcep urban structure types is therefore the intiéigga
approach for the assessment of vulnerability ofutlen area of HCMC. Defined by the street netwtirg,
building-layers are presented as central informaltiasis using the urban structure type approadurther
indicator-based classification of these structemables the correlation of resilience with urbauacstires.

The most important adaptation strategy will be Ham®two options. First, the prevention of effati®©ugh
combined structural and technological measures. (@gstruction of resilient buildings and housing
structures, increase in the water storage capatityew urban developments) and second, prevention o
effects through legislative, regulatory and polityeasures (e.g. planning policies that take accotint
climate change; amending design standards for nesitent building structures and (re)location ofiking
away from high risk areas.

As an initial result, the following recommendatiazen be formulated for decision making on regicarad
urban levels in the metropolitan region of HCMC:

1. the progressive biophysical effects and impattdimate change need to be consequently mitigated
at the urban regional scale;

2. spatially explicit vulnerability assessment maares should contribute to an improved coordinatio
of regional planning scenarios and target settomgatiaptation of land use to climate change andation
of greenhouse gas emissions;

3. urban land uses of importance for adaptatiatiiteate change should be more strongly weighted in
urban development and land use planning;

4, urban structure types with potential for mitigatof carbon should be more strongly realised in
scenarios for urban redevelopment;

5. institutional responsibilities at urban plannargd regional activity levels for analysis and Sypd

information and data on spatial effects of climalb@nge, exposure, sensitivities and vulnerabilitiethe
urban environmental structural components and dhmaulation of adaptation strategies should be petgi
clarified and coordinated more efficiently;

6. cross-sectoral cooperation between land useaiipigrand sector planning at the urban scale should
be further improved for the development of commtnatsgies for adaptation of Ho Chi Minh City to
climate change.

Urban environmental planning needs to clarify @sponsibilities for contributing to long-term acheenents
of regional adaptation objectives. Its procedutaiments, which are directly linked to the vulneligpi
assessment process based on spatial informatithre gfianning information system, should be stresgtal
and its objectives and area designations shoulddbeintegrated into regional and urban planningat&l
planning bodies of the mega-urban region should taler increasing responsibility to voluntarily cdinate
their activities with other sector planning authies, in order to set common targets for adaptatiothe
region‘s area management to climate change.
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