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1 ABSTRACT

As the urban area of Ho Chi Minh City experiencesreasing impacts by heavy rain events, tidal, and
fluvial flooding it faces challenges in adapting urban infrastructure, policies and institutionhile the

old challenges of providing basic services to athain, new tasks are emerging, such as improviag th
efficiency and capacity of infrastructure, in peutar the urban drainage systems, refining planning
processes and accessing new sources of financedor@ge private finance of infrastructure. Duértoted
financial capacities, investments in Vietnam’s pubhfrastructure were mainly funded by internatibn
donors from the development assistance in the péish the anticipated transition of Vietham to MIC-
status, these ODA flows are likely to decreasehin future. Therefore, the private sector has tanbee
involved in infrastructure investments.

The paper addresses the risks for the emerging gitgedarought by the ongoing rapid urbanization and
future climate change impacts as well as the dhngdle to adapt the current construction and infreire
practice. It argues that a more regulatory planréngironment will foster the involvement of private
stakeholders into the future cost-intensive adaptgirocess of HCMC's urban areas. It became evither
the low extend of planning regulations is symptaméir the Vietnamese planning system. Plan-making
processes and construction projects are regulatdy a few legal provisions and building codebpge
compliance is almost not observed. There is congbat an increased regulation of the current urban
development practice not only ensures and raisesrgeenvironmental and quality standards. It dan a
serve as an effective approach to mainstream airobnge adaptation and energy efficiency intorurba
planning. The presented approach aims for a traéfarban planning guidelines into binding direes,
forcing planners and architects to integrate adimptaand mitigation measures into urban developraeilt
construction plans.

2 HO CHI MINH CITY — AN EMERGING MEGACITY

2.1 Economic growth and rapid urbanization

The opening of Vietham in the course of Doi Moiipglsince the mid-eighties and the country’s traosi
from a centrally planned economy to a free markeinemy initiated a transformation process, whiah th
metropolis of Ho Chi Minh City (HCMC) benefits most. The region is the most important target area o
foreign direct investments and possesses growdis fat in excess of the country’s average. Todwsgycity

of HCMC generates 20% and the metropolitan reglomost one third of the national GDP (GSO HCMC
2008). Therefore the city and the surrounding proes are the most important driving forces for the
economic growth and the renovation of Vietnam. Heavebetter living and working conditions as wedl a
the country’s highest living standard result ineamormous rural-urban migration into the region @M.
The economic upswing was therefore attended witlowbling of the population within almost 20 years.
Today, in HCMC live 7.1 million inhabitants and apgimately 2 million additional migrants (see fit);,
GSO HCMC 2009).

2.2 Changing settlement pattern and environmental impats

The population growth led to a significant trarmitiof the existing urban structure of HCMC and pida
urbanization at the outskirts. The high urbanizajwessure on the inner-city districts led to atioming
densification of the existing structure, horizolytah terms of new constructions on vacant sitesvel as
vertically in terms of floor extensions on existibgildings. The typical orthogonal grid land deysteent
divides the city into 30-60 m blocks, which werdioplly utilized by double-row parcels. The indivia
parcel of land, and thus often the entire block, @rerbuilt by up to hundred percent. With buildhejghts
between three and six floors, very high densityelgewof 50,000 up to 80,000 inhabitants per sgkm are
achieved (UPI and Nikken Sekkei 2007). The onle fspace is often made up by the public street areas
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which have partly been kept to a necessary miniffarraccess (Storch et al 2008). This urban pateems

to realize many of the classic aims of sustainabban development, like reduced land consumptidxean
uses and short distances. However, the very higiredeof impervious soil coverage and missing
evaporation areas forcing the overheating of thamenvironment.

At the same time Vietnam’s economic liberalizatinduced rising income disparities, an increasedasoc
and spatial fragmentation as well as a high sigaifce of the informal sector (Waibel 2005). Theaimg
influx of migrants and the increasing prices of pineperty market led to a permanent shortage ofddble
houses for the urban poor. Many inhabitants andantg have no alternative as to take the issuethmio
hands and to construct their own houses, predortiynan occupied “remaining urban areas” along the
wide-spread canal network and on river banks. Tdrégn of residential buildings without an officipermit

Is estimated to be more than 50% (Tran Kim Pha2p00he risks of these squatter settlements arersev
infrastructural deficits which results in unaccdyealiving conditions for the inhabitants and eovimental
problems for the city (Wist et al 2002). In partauthe uncontrolled settlement construction orurst
flood plains increases the risk of flooding.

Even the new housing practice of the last two desddhrdly considered climate-related risks for kbt
environment and its inhabitants and was focussed tgrowth first strategy”. The majority of the foal
housing construction activities in HCMC were concated in large-scale urban expansion projects like
Saigon-South or Thu Thiem at the city’s peripherythe south and the east. Here, completely newnurba
districts were or will be created on low elevatpckdominantly marshy land, which previously serasd
buffer area in times of flooding (Eckert 2009). $beneighbourhoods are basically influenced by ihegor
international urban design concepts and negleditimaal life styles and behavioural patterns oé th
Vietnamese population. The lack of working fa@itj social and commercial infrastructure nearbuded
enormous traffic flows. Additionally, large parts the northern and western territories of the tiad
become built-up areas (UPI and Nikken Sekkei 200h)s uncontrolled urban expansion and land use
change go along with an excessive change of natumdl cover to sealed surfaces, the removal ofraktu
retention and infiltration areas for precipitatiom;reased traffic volumes, and increased emissiglased to
transportation and industrial production. The eatiént area of HCMC has almost tripled in the p@stears
(Tran Thi Van and Ha Duong Xuan Bao 2007).

2.3 Infrastructure bottleneck and urban renewal practice

As a result of the mostly spontaneous land occopathe adequate provision of technical servicesndag
behind in the marginal settlements on the outskagswell as in inner city slums, causing considerab
negative effects on the environment and urban sooxd HCMC (Wist et al 2002). The public
administration reacts to the pressing demand foewal of the inner-city slums with various upgradin
programs. The “Nhieu Loc — Thi Nghe Canal Projee#is already initiated in 1995 as one of the HCMC's
first large-scale canal sanitation projects. With &im of increasing the canal's flow rate, whielkl been
reduced by spontaneous building construction, amgkaving both the water quality and the precarious
living situation, the banks of the canal were aeaalong a stretch of more than 8 km. Since theretwere
further efforts in HCMC which aim at the sustairabhprovement of the inner-city housing situatidhey
usually deal, however, only with certain technid@lds like canal sanitation, refuse removal, slum
upgrading and wastewater treatment or are spatiallied that they have only limited effect on tlesel of
the overall city (Eckert and Schinkel 2010).

It is evident that the urban renewal process aelieonsiderable progress in Vietnam. In 2006 alrabist
urban areas and 88% of households in rural arehsateess to electricity. And the portion of fresatev
supplied households has been doubled from 26%98 1®49% in 2002 (Worldbank 2006). However, with
the past legacy of urban neglect the upgradingaataptation of urban infrastructure to current amdre
demands is still a major challenge for HCMC andtNaen. The poor are particularly disadvantaged and
access to basic services still needs to be extedadtiurban residents.
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3 CHALLENGES FOR THE FUTURE URBAN DEVELOPMENT

3.1 Climate change impacts

Located on the edge of the Mekong delta, HCMC ik lostly on low-lying and marshy land. Over 60% o
the administrative area is situated below 1.5 nvatsea level (Ho Long Phi 2007) and the estuafyarfg

Nai River, Sai Gon River and Nha Be River formsideaspread network of rivers and canals with almost
8,000 km length, covering 16% of the city’s aregien Minh Hoa and Son Thanh Tung 2007). The
infiltration of tides into the urban water systeesults in a periodic raised water level. A seallege (SLR)

of approximately 1 m until the end of this centurguld lead to an inundation of almost the half @MC'’s
area, endangering more than 660,000 inhabitantdose to 12% of the city’s population (Carew-Reid
2008). However, these figures are likely to be i§icamtly higher. The urban hydrogeology regimealso
affected by increasing heavy rain events and flogpdiom upstream areas (Do Thi Chinh 2008). A high
groundwater level and an insufficient and mostliiyted sewer system cause backwater and retanddter
run-off. This results in a frequently flooding ofde quarters of HCMC, even in high elevated artakan
flooding in HCMC has very severe impacts on thdtlauivironment. The increase of impervious soilisga

by the construction of houses and infrastructurdoomer retention and infiltration areas lead teeduced
drainage and storage capacity for flood and raitesdlooding disperses the wastewater from seweerag
which causes water pollution, epidemic disease®ade to houses and infrastructures. Flooding diiel¢o
also causes salinity intrusion, which damages tbpscand plants (UPI and Nikken Sekkei 2007).

In combination with a rising annual mean temperatile uncontrolled urbanization and the increase of
building densities causes other consequences fdE&nd their inhabitants. Within the densely buithan
districts the lack of vegetation, standing surfacater and evaporation areas, reduced air convection
changes in thermal properties of surface materadd human heat generation by air conditioning,
transportation or industry lead to an overheatifithe urban areas (UPI and Nikken Sekkei 2007),sthe
called Urban Heat Island Effect (UHI). This efféstclearly noticeable in the inner city district&#wup to

10 degrees higher than the temperature of thewsuling areas. According to the most likely project the
average temperature will further rise by 1-2 K ug050 (Booth et al 1999). Urban heat waves will be
intensified and will influence the health and corbfof urban residents in a negative way. In paldicthe
elderly, invalids, and the urban poor are most etdble to high temperatures (Eckert and Schink@®p0

3.2 Urban Development Trends

Due to its geographic location, HCMC will alwayséanatural hazards. However, vulnerabilities oédiv
and livelihoods to climate related processes araguily the result of inadequate urban planningcpeas.
Urban development scenarios for the mega-urbaromegf HCMC are closely interrelated with climate
change adaptation. The population of HCMC will groapidly further on. Population scenarios estimate
future annual growth rates between 2% and 3% anecdst a population of 9 to 11 million official
inhabitants by 2025 (see fig. 1; UPI and Nikkenk&eR2007). These trends might intensify due toréhir
influx of migrants and a recognised rising livintgredards (increased housing space per capita) hwiilt
lead to an even higher demand for constructios sitel housing.
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4 ADAPTATION OF PLANNING AND RENEWAL PROCESSES

While the old challenges of providing basic infrasture services to all remain, new tasks are eimgras
the urban areas of HCMC experiences increasingdtafey climate change. In particular, the prediGe&
and changes in urban climate will affect a highpartion of the urban area of HCMC and can lead new
dynamic in the medium up to long term urban develept, which the current planning system is not
prepared for. One of the most outstanding challengél be the adjustment of the current land use
management and common urban design principles rwitme HCMC region to cope with the limited
availability of flood-safe land on the one hand #he rising demand for housing areas on the othadh
Moreover, many of the residential areas in Vietisaagities have developed on an ad-hoc basis agytight
packed warrens of narrow, twisting lanes, withorgperly functioning drainage or sewerage systems, o
open spaces for recreation (Coulthart et al 2006¢refore, approaches to the overall question§\fich
measures and strategies are required and feasibigapt HCMCs urban infrastructure and which taold
methods facilitate their financing and their implartation into Viethamese planning processes will be
discussed.

4.1 Urban Planning and Design Principles

Based on the hypothesis, that adapted settlempas thinked with the regulation of the spatial settbnt
distribution can minimize negative environmentapauts, can reduce urban green house gas emissions a
will still meet the housing demand in the HCMC mgiurban design and planning strategies wereifght

for the neighbourhood scale. These principles ddressing HCMC’s main environmental risks related t
flooding and climate as well as related to a risemergy demand and emissions and are focussed on
infrastructural issues. Urban infrastructure at iegghbourhood level is understood in its broadertext,
supporting the main function of housing, includteghnical aspects like urban drainage and molzktyell

as the provision of open spaces and social fasliffhe principles were related to overarchingossci he
sectors of flood protection, water management, rggge & natural systems and solar control comprise
measures mainly related to the adaptation of udiamctures. Measures regarding compactness, energy
efficiency, spatial decentralization and sustaieahbbility relate to the reduction of resource econgtion

(see fig. 2; Schwartze et al 2010b). Generallynate responsive neighbourhoods call for an improved
efficiency and capacity of infrastructure, in peutar the urban drainage systems and comparedritentu
housing projects, the average building density tbase increased on built-up surfaces, while opacep
have to be designed as climate function areas.
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Fig. 2: Sectoral modules for urban design strategiel principles

As already mentioned above, even new constructitivitees in recent years hardly consider climatamge
issues. Neighbourhoods are often not properly desigo provide adequate open and unsealed space to
ensure on-site rain water infiltration, to provideilities for water retention, to provide suffintevegetation

to increase evaporative cooling and shading effect® provide an effective sewer system to draghh
peaks of water, just to name a few examples. Howewustalling properly designed infrastructure afte
unplanned development has taken place is signtficamore expensive, because of land acquisition and
resettlement costs and the difficulties of workingonfined space, than would have been the caséaid
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been built at an earlier stage. Moreover, these umpan developments will shape the spatial patéthe

urban agglomerations for many decades. It is thezadf utmost importance to plan in an integrateshner
from the outset, how the spatial development diwacin general and how buildings and infrastructimre
these highly vulnerable regions can be adaptedpe with the climate change related impacts (Sclzeat

al 2010a).

4.2 Financing urban infrastructure

Due to limited financial capacities, investments\Viletnam’s public infrastructure were mainly fundey
international donors from the official developmeassistance (ODA) in the past. Around 80% of theaye
annual expenditure of around 100 US$ million in 1880s came from ODA contributions and around 40%
of the investments were made in Vietnam's four datgcities (Coulthart et al 2006). Compared to
estimations for future infrastructure demands trevipus investment volumes were heavily underchdrge
The UNFCCC estimates up to 33.5 US$ billion addaioinvestments to adapt infrastructure to climate
change risks for Asia’s low- and middle- income mies in 2030 (UNFCCC 2007). And a study by IIED
answers these estimations with calculations ofouplf7.5 US$ billion annual costs to remove thetigs
infrastructure bottleneck (Parry et al 2009).

However, with the anticipated transition of Vietnammiddle income country-status (MIC), the pastAOD
flows are likely to decrease in the future (Massma@08). Therefore, Vietnam needs to reduce itanmed
on the state budget and to start preparing for tthasition away from donor financing for urban
infrastructure services. The necessary transiti@iegy must involve diversification of financingwsces for
infrastructure development, focusing on increashmgrole of the private sector as a source of fipdior
infrastructure and as a developer of infrastructure

Focussing on the developer-driven housing constmucinarket, the realization and funding of urban
infrastructure for middle- and large-scale houspngjects is mainly transferred from the responslbtal
administration to the property developer themselthesugh the sale of land use rights. However, as
mentioned above most of the infrastructure is moperly designed and once officially committed, the
public administration is in charge for future maimince and upgrading costs. The revenues collected
through the so called “land for infrastructure”-feeould be increased if more transparent and cttivee
procedures were adopted (Coulthart et al 2006).itdaally, the level of technical standards for amb
infrastructure to be realized by the developer @dnd increased on a level which is more appropt@atee
demands brought by current and future climate chamgacts. The following chapter presents appraache
how these standards could be transferred to obhgatandards implemented into the Vietnamese ptann
processes.

5 IMPLEMENTATION OF CLIMATE CHANGE RESPONSE INTO THE VIETNAMESE
PLANNING SYSTEM

The development of a comprehensive concept foatlatation of urban land and urban structures regui
the integration of planning strategies, regulatiangl measures into the existing planning proceSdes.
overall aims of these regulations are to limit anelvent damage on buildings and infrastructure exy
climate change impacts, to improve the current mdb@sign and construction practice and to optirtiee
current standard design based on a commonly appmsielevel. A more regulatory planning environrmen
will foster the involvement of private stakeholdéndo the future cost-intensive adaptation proceks
HCMC's urban areas.

5.1 Urban Planning and Design Guidelines

The regulatory approach aims for a transfer of mrpknning guidelines into binding directives, o
planners and architects to integrate adaptation mittjation measures into urban development and
construction plans. In the top-down orientated tjmali and administrative system of Vietham the
implementation of regulations into the legal plamgnframework seems to be obvious. It became evithert
the low extend of planning regulations is symptamétr the Vietnamese planning system. Plan-making
processes and construction projects are regulagtdby a few legal provisions, whose compliancaliisost

not observed. In this context, binding guidelinesrevidentified as one suitable instrument to tramsf
adaptation and mitigation measures into the relegpiam making and the political decision makingqasses
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as well as to regulate the urban development of ECWhere is consent, that an increased regulatdn n
only raises general environmental and quality siesh&l It can also serve as an effective approach to
mainstream climate change adaptation and energyegffy into urban planning. Guidelines may improve
the intersectoral communication in the field of pplang and may enable the involvement of private
stakeholders into the cost-intensive adaptationge® (Schwartze et al 2010a).

At the national level, the statutory planning doemts according to the Urban Planning and Constmicti
Law (SRV 2003; SRV 2009) are the most approprilese laws define the main spatial planning levels,
the related statutory plans and their content. i@etaspecifications are noted in additional staddaand
codes. However, while at the building level bindistandards like the Building Code or the Energy
Efficiency Building Code exist, the levels of gealeand zoning planning are lacking effective retjates.

In particular the amendment of the Urban Planniagvlin June 2009 introduced the level of zoning, but
without the formulation of respective specificasorFurther, this law demands strategic environnhenta
assessments (SEA) as well as declarations to thenuwtesign and the technical infrastructure asramte
part of each planning level. Even there, specificet are lacking, yet. Therefore, the elaboratibmhese
standards may serve as a platform for implemengidditional regulations in terms of climate change
adaptation and energy efficiency (see fig. 3; Scteeaet al 2010a). The spatially coherent appraddhe
Level 1-3 Guidelines will facilitate their integram into the planning levels of the Vietnamese lega
framework (Level 1 General Planning, Level 2 Zoniagd Detailed Planning, Level 3 Construction
Planning).
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Fig. 3: Implementation approach for the integrattbguidelines into national laws and codes

5.2 Rating Systems

However, the implementation of guidelines will bat sufficient to ensure a wide application of adéiph
measures. Even from the national level, theresisang need for the promulgation of policies ankirtives

to foster the utilization of these measures. Is tiintext, the advantages of a national greenihgilcting
system as a complementary bottom-up approach cawlidmissed. As the housing market and the
competition between developers will increase inftliare, the individual profiling of housing projsowill

be crucial. The label of a “green community” or ‘@co-friendly neighbourhood” combined with an
independently and objectively determined high raniaing score could be a suitable and effectivg tea
highlight housing projects. Therefore, a ratingtegscould foster an increased implementation optedien
measures on a “voluntary basis”. Furthermore, mguprojects could be comparable assessed by a ratin
system, which served as a basis for future incerttiwen policies to support climate change adaptedn
development. The Viethamese Green Building Coiwe8BC) has already provided a first draft of LOTUS
(VGBC 2008), a rating system for energy and clingdfieient buildings. An extension at the neighbmod
level, as its discussed for several internatioahg systems might be appropriate.
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5.3 Design Coding

Design Coding is a further promising tool whichhising used within the framework of recent climate
protection and sustainability initiatives of diféet countries. This approach considers that guidslat the
national level could be too general to effectivedgpond to the specific conditions of a site orjgub
Design codes are a distinct form of detailed desygidance that prescribes the three dimensional
components of a specific development project and these relate to one another but do not presthibe
overall outcome. A Design Code is therefore a epecific and illustrated components with rulegtade
their use in order to generate the urban formsifea The aim of design coding is therefore to eclarity
over what constitutes acceptable design qualitythaceby achieve a level of certainty for develspand

the local community alike. (Carmona 2009; Commaesitand Local Government 2006).

Up to now, similar experience at the local levek hanly been made by HCMC's administration in
conjunction with exemplary urban design guidelin@scording to HCMC'’s Planning Decree 29 the
Department of Urban Planning and Architecture (D&)ed directives for a small inner-city area @92
for the first time in Vietnam (DPA 2009). These dglines regulate a mere of dimensions related ¢o th
urban form, but exceed national building codes spetifications from urban development plans. Howeve
there is consent, that this method is suitablefdaher regulations (Eckert et al 2009). It is mded that
these guidelines will be extended both spatiallg anregards to content with the integration ofnaie
change adaptation and resource efficiency issutiginear future.

6 SUMMARY AND OUTLOOK

To effectively involve private stakeholders intoetimecessary improvement and adaptation process of
Vietnam’s urban infrastructure, emphasis has tplheed on the mainstreaming of adaptation respadnses
all urban planning processes. The decisive questemms to be how responses can be implemented.
Approaches for a regulatory legal integration o&rpling guidelines were presented. However, the
strengthening of the acceptance for adaptation unegsdy local decision makers, developers and cwneh
builders, architects and planners and the improweroé the local response capacity by a set of diver
bottom-up strategies will be crucial. Here, thegntils of a green building rating system as welbhthe
instrument of design coding were introduced brigipwever, the introduction of the LOTUS rating teys

in Vietnam is at the very beginning. The currergtegn only focuses on the scale of single buildegs is

not considered for residential housing at this tiifieerefore, it has only little impact on how burilgs are
designed. Furthermore, a broad application of desigding for future housing developments needs
personnel capacities, which the heavily overburdexteministration not have.
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