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1 Introduction

1.1 About this report

This reports the second part of thBericene Synthesis Repomvith a compendium of 17 outline
case studies from around the world.

It works in conjunction with th@art | ¢ Overview which sets out:

- aims and methods of the project
- global analysis of cases

- adaptive pathways

- adaptive governance.

- Policy recommendations

This compendium is a summary of a larger body of material on each case, available as the
deliverable report D2, as orhttp://peri -cene.net

Report sections for each city case can be available on request.

The maps hee contain much fine detail which may not get through on this pdf or print version.
They are available in dynamic form on the Reme online system-BAT , as on the link from
http://peri -cene.net

1.2 The Peri -cene Policy Lab

At the centre of thePericene projecisthe A Y G SNY I GA 2y Wt 2f A0& [ 02N} G2
diagnosig mappingof problems, and (RS & A 3y 2 F NI & LIpagh&a§€Q Due 6 e WI R LIG A
pandemic all activities moved online: this was a challenge for creative thinking, but also an

opportunity for a wider consultation.

¢CKAA AYyOfdZRSR &a0NHzOGdzNBR AYUSNIBASGaE SAGK | WHn
internationalseries of onhe

workshors. POLICY LAB PARTNER CITY-REGIONS

Th|S ran II’I para"el W|th the Based on:JRC (2019) Atlas of the Human Planet
development of thePericene
Analysis Toad Wt! ¢fdR 0 =z
spatialmapping of perurban S

climateinteractions. The
general method followed the S
Pericene Pathways Tool for
system napping of problems

and pathwaysthis provided a S
i inati B ey e
UnlqueLm'Z-SfbomblnatlonOf [ Less uibanissd ubansng slower

[ More urbanised urbanising skower

online whiteboards and virtual | B wsubsdutiin e
meeting hubs.

Figure 46 Geographic distribution of urbanisation status and dynamics as share of population in the urban domain in
2015 and its change in the period 1990 — 2015
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The case study partnensclude 2 in-depth case studiesand 15 activecases glsothere were4
sleeping caseshownin italic§. These appeaan this reportapproximatelyfrom east to west
Melbourne, Tokyo,GuangzhouChangsha, Surabaya, Bangkdkaka,ChennaiCairo,Doha,Kumasi,
Helsinki Johannesburgylanchester Naples GranadaBelo HorizonteSantiagoMexicali San Diegp
Toronto. The tdal population represented is around 420 million (as o12®r nearly 10% of the
global urbartotal.

The global stakeholder / user community is represented)blyHabitaf Regional and Metropolitan
Planning UnitUrbanRural Linkages prograniThePericene findingsim to contribute to that
program ofresearchand capacity building.

Together tlesepartners represent the major urban types and climate risk types, from both
developing (urban South) and developed countries (urban NorFtigy also cover the various types
of urbanization dynamics, (as defined in the Atlas of the Human Planef)pasin Figurel above

9 Urbanized more / less:
9 Urbanizing faster / slower.

1.3 About the compendium

This compendium is an atlas or resource library of results sdfere aréwo main aims

a) Putting together a global collection can bring newghss on the global pefiene, and on
the comparison betweethe different locations and situations around the world

b) Each of the case studies calls for furtdebate andnvestigation: the various templates
and online workspacesan provide materials ttake forward

Overall there ardar-reachingimplications forthis kind ofresearch.

Peri urban development is a complex interaction of systems with systems: we can look for simple
WNEB Zodtivaivdayinteractions for instance the effect of temperateson crop production but
theseare likely tomiss the bigger pictu in which many factors are in relation to many

Likewise climate change projections, impacts and risks are hedged with uncertainty and

controversy: itisnot easy to find detailedr reliableinformationat the global scalebeyond the

mapping of present day flood events, lande change or forestloss.y R 2y &K S YWHAD2 | E
the uptake of highly uncertain evidence into policy and public awareness, is at best patchygeor mo

typically controversiaand conflicted

In that case, thénteraction of the perurbandynamicwith climatebasedriskcan be approacheq

- As a direct technical problene.g. building of flood defences for short term hazards
- As a systentevel transfemation: e.g. new patterns of petrban development, agro
ecology or landscape stewardship.

The cases in this Compendiyrovide asomething of dirst take on both of theséWhere the
evidence fodirect4echnical fixe@ 2AF& Sy f I O1 Ay 3> GKS aeadsSy fS@St
towards thebigger picture opotential transformation



Structure of the report

Eachof the 17case stugesherecontains:

Orientation map with examples of panrban geographies on the ground
Overview text

Summaryof peri-urban, climate, societal and governance issues
Spatial analysis: maps & charts (see below)

Climate effects: maps & charts

Systems & pathway mappimiagram

Summanyof potentialpathways
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The Annex (when complete) also contathig LJa YR OKIF NIia F2NJ
Guangzhou, Doha, Belo Horizonte.

The maps and charsurces and methodare detailed in the spatial analysis reports-D& D22. In
summary:

- Spatial analysis charts visualize the distribution of pajah and of land area, in different
density classesyithini KS C! ! o0 WTdzy OliA2y Il dz2NBIy [-NBI Q0 |
urban 56300 p/kn?, to the dense urbanity over 7500 p/Kmand with the 25 year growth
1990-2015. (Source: GHSL)

- (for the eagern cities,there is anexperimental mapping of population / distance from the
metropolitan centre (CBD}his can shovinteresting results)

- Perturban land area change: awies in detail the transfdoetweenthe periurban types
over 25 years.

- Seadvel rise risk: this is based on simple land elevatioove mean 2020 sea le#his is
preferred hereas the various modedrojectionsinvolve many assumptions)

- Forestloss and gain: based on mapping data from Global Forest Watch.

- Systems & pathway afjrams: the logic d@his mappingformatis detailed in théd3-3a:
Synthesis ¢ Overview

For the comparison and analysis of the whole set of cases, see tBa:B8nthesis¢ Overview

Note on pathways

TheW| R Ipgihtva<Sin the folloning cases appear in various fornsame are based on the
W3t 261 f YSydQ O2YAy3 FNRY (K Sdistiledtombiratiofslofs 6 2 NJ & K 2
technical, social, economic and political.

Asdiscussedn the Synthesis 1 Overview, ach pathways are highly flexible and overlapping, open
to interpretation, transformative and trandoundary, and often challengingdesitthe existing
sociopolitical order

In that sense the pathwayset outin this reportare not the end result of investigation, more like a
resource fowork in progress, anthe beginning of a next stag# creativeenquiry.



2 Melbourne

Scope:the frame includes the whole Greater Mellboe boundary which
extends to the east. Much of the peuiral hinterland lies to the west and
north. There is a local focus on the town of Ballarat and north west sector.

Figure2.1: where is the pefurban
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which was planned to meet the growing demands of Data source: GHSL- ” :
housing in the state of Victoria. Bacchus Marsh remains e =
an important town to Melbourne with their significant —— C
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contribution as a supplier of fresh produces. Currently
there is a competition between Bacchus Marsh and
Ballarat in the development of residential areas.

Melbourne's ‘corridor of housing’ — an expansion of Melbourne’s urban areas
towards the west peri-urban represented by the growth of new residential estates.
These residential areas are well connected with motorways both to Melbourne CBD
and to other prominent cities (Ballarat and Geelong).

OVERVIEW

Greater Melbournecontains 31 municipalities, in(generally)affluent multicultural metropolis of
4m population, set to double in size in 30 years. Large subypbarurban areas are scattered, car
dependent, vulnerable to drought and wildfire, and in certain areag fleeding. Social polarizatio
and middle class vulnerability may be on the increase-tfeai areas suffer from oumigration,
dependency on agriculture and corporate landholdings, declining services.

—

Perturban syndromestow densitycar basedexpanson: rural decline & gentrification: livelihood
disruption: high risk locations

Climate changesyndromes Climate hazards include wildfires, drought and all forms of flooding.
Coastal areas are at risk from sea level rise and coastal storm hazardsaa iofitastructure. Thes
will have increasing knoakn effects on farming, petirban communities and ecosystems.

U

Societal vulnerability fragile landscape & ecosystems: farming in transitisocial tensions &
divisions: suburban expansion & exclusion




Governance syndromesnstitutional silos & multlevel fragmentation: climate awarene&spolicy
existsbut with little capacityto respond

Adaptive pathways integrated water managementtandscape diversitgesilience multi-functional
landuse: traditional owrers knowledge: climatgise periurban devt.

Adaptive governancecollaborativeassociative governance with civil society: saximatic
integration:

8

Peri -urban issues

Spatial analysigfrom the charts oveeaf)

1 Within the urban area the population is concentrated at a medium density of3500
p/km2 (in contrast to other Asian cities), with steady growth over the period.
9 Outside the urban area there is around a tenth of the urban population, mainly ibdrsim
densities, tapering off into thiandscape
9 Overall a predominantly urban region with a widespread-pdsan shadow.
Large scale suburban development in pgiian areas is set to continue. The NW direction &
town of Ballarat is on a rail route 75ims from the city(see area case below).
Political economy of housing, suitable for middle & lovwerome groups. E.g. Backas March is a
WoSRNR2Y O2YYdzyAileQ 6AGK YAYAYlLFf &aSNIBAOSE g 2
Mixed demographics, transient communities, degl on traditional rural towns, & rural elite
WEAFTSaGetsSQ tFHyR2yYSNEO®
Underlying issues with traditional owners
adzOK K2dzaAy3a A& Wodz (G2 NBYIQ g ySg RSOSt2LIYSY

Climate change issues

= =4 =4 4 -8 -8 -8 -9

Temperature projections for 210QL.5 (low)g 5.5 (high).

Precipitation reduces ~20% both summer & winter.

Major wildfire risk is increasing in the hinterland.

Drought periods increase with loss of ecosystems & fertile land

Sea level rise: large cdakareas to SE & SW are vulnerable to4mrise.

Farming increasingly difficult. Forests are vulnerable to fire & pest

Traditional wetlands ecosystems have to adapt rapidly

Periurban development is heavily car based & so contributes to climate emissidyan air
pollution & heat island effects.

Societal issues

1

Much water is trucked in to new communities. High value horticulture is intensive production
operation, often located on a declining landscape. Nearby national park & tourist areas also
under cimate stress



z

f adzOK 2F GKS b2 INBI A& SO2y2YAOFffe FTNIFIAYSYidSR
O2YYdzi SNBEZ GNI RAGAZ2Y I-QdzZANDNNE Q Gf2leyWRZ 6 vf SINES?A GRA &0 |
9 Inbuilt social structures can increase vulnerability: e.g. dené grass fires, nedriver women
were isolated.

1 Estate developers & infrastructure providers have no clear obligations for clpnaté design.

Governance issues

1 Local government generally fragmented & undended.

for fire or flood. Competitive teskering for public services.

1 Some transfer of responsibility to civic groups. But e.g. the fire emergency service has got more
closed & centralized.

1 Some new ways of working with traditional owners are emerging, e.g. in fire management.

1 Many forward lomking state policies & resources on climate change. But in many communities &
in national government, culture of denial & scepticism, overlaid on many other social divides &
traumas.

=

Figure2.2: spatial mapping & analysis
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Figure2.3: climate effects mapping & analysis
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Area focus

For the case study of Ballarat and its area:

Rapid new urban development, on train line, but a typical 3 hour commute

Surrounding area of high landscape value, tourist destination, but under climate pressure

Much housing is buy to rent, for families coming into new affordable housing
Social fabric & cohesion is often lacking, also public services

Water is often truckedn

tKS ySg RS@St2LIVSyi
of 20+ acres with horse stables.

Large bushfires were seen in the 1980s
The bushfires also raise the agenda of the indigenous & traditional owners

TREE!

23S NJ LINBJA 2 dza

NHzNJI €

Not onl technical approaches, but human centred social / cultural /psychological approaches

seem more effective, in management of fire risk, response & recovery

Figure2.4: system & pathway mapping
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Adaptive Pathways

(With example section of the online workspace)
Urban-rural linkages in the perurban

1 The cityregion mapping shows a
complex overlap and interaction of
extended urban expansion / rural
transformation: there may be great
opportunities for new forms of urban
rural synergies and linkages.

SPACE MAPPING

Periurban stewardship of land &
commons

1 Marginalisdion of Indigenous
Traditional Owners has affected
landscape stewardship

1 Opportunity to diversify perurban
agriculture (even edible landscapes in
towns) to increase food security and reduce food miles

1 Development and visitation pressure on higimenity/ecologically valuable landscapes

sea level ris& coastaladaptation

9 Industrial areas and critical infrastructures will need increasing levels of protection
1 Older housing in lower income areas also may need a rethink on planning & investment.

landscape drersity & resilience

1 there are landscapes falling apart in various ways on all sides, more so with the onset of
climate change, calling for a dynamic integration of social, economic, ecological forces.

demographic shifts & new forms of edwousing

1 Social divides are alreaily evidence with the syndromes of suburbia: there may be
opportunity for rethinking housing forms, finance and access to land for the upcoming
generation .

Perturban real estate markets insurance

1 To look beyond dysfunctional parrban developments athdisruption of land &
ecosystems, the real estate sector can rethink its processes of social and ecological value
creation. With rapidly increasing flood risk & vulnerability, the insurance sector also needs
new forms of positive investment.

Circular ecaomy & ecalivelihood

1 There is a strong case for a parban circular economy in Melbourne, with its combination
of globalized industry and regionalized agriculture / forestry / ecosystems. This could
provide an organizing principle for the climgteoofing of a new emerging pedrban.

indigenous & first people knowledge

1 It may be the traditional owners have keys to sustainable living in the new cimate
challenged perurban
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Multi-level governance, integrated planning

1 Bridging gaps between policy &lgics, to improve the effectiveness of muléivel planning
& government.

Collaborative governance, civil partnerships

1 As an open thriving democracy with effective systems, it seems Australia can show some
pathways for adaptive ¢ollaborative forms of governance to respond to complex multi
level problems

However there are many embedded layers of elite power and wealth to respond to, also certain
sociocultural dynamics which bring gaps and barriers to the ideal of collaboratixermgance.
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3 Surabaya

Scope:the frame includes the Surabaya metropolitan region together with adjacent

urban areas (Gresik at the norihest and Sidoarjo at the souttowever this
200km frame includes only some of the extended agglomeration to the south.

Figure 17.1: where ithe periurban

i ki - An emerging
SURABAYA A industrial
Population density, developmentatthe
2015 edgeof Surabaya’s
administrative
boundary, converting
— massive
AT agriculture/green
(] wtrict soundary & openspacesin
D S —— between existing peri-
- urban settlements
Zf}f’:‘" ks Surabaya's growth to
8 300 700 the eastis
s considerably slower
-:,;:‘—”.soo than westward
expansion. The
surrounding areas of
owr oo the main airportstill
Global Human Setriemsent Layer contain significant
03 3 » o amountof agriculture
and greenopen
spaces.
Thefurtherareas §
tothe west of 5 A rapidly growing urban density
Surabaya are within 40 Kmto the west side of
predominantly ‘ Surabaya inthe Regencyof
rural Wl'th , Mojokerto. Surabayais well
tahge";“a}: ’eecl:;' g _ connected with their surrounding
: regions and this connectionis
sectors— with even stronger with the recent
climate risk and construction oftrans-Java toll
vulnerability road.

OVERVIEW

Perturban syndromesrapid urban sprawl into landscape patterns of broad river valleys with
forested mountains: disruption of ecosystems & rural livelihoods: development & infrastructure

high risk locations:

Climate changesyndromes riverine flood, storms, landslides: sea level rise & incursion: loss of
forest, soil & ecosystems: displacement of flood to urban areas: increasing extreme wet heat

Societal vulnerability disruption to livelihoods &arming& rural communitiessccialchange &
gentrificationt suburban exclusio& privatization

Governance syndromegconomic devt pressures: institutional silos & fragmentation: post colon
legaciesclimate awarenes& capacity is lacking

in

days:

ial
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Adaptive pathways urbanrural linkage for food, ecosystems, livelihoods: circular economy
principles: integrated water management & mtfitinctional landuse: climatevise periurban devt.

Adaptive governanceregional strategic climatavise planning: civil society governance: secio
climatic integration: managing private sector interests.

Peri -urban issues

Spatial analysigfrom the charts overleaf)

9 Within the urban area, the historic city is very high density (>7500): the population in the
extended city area is thanediunmthigh density (3000500), with a steady increase,
which drops off at the edges

1 Outside the urban area most population is at medium o+3900 p/km2, with a rapid
near doubling over 25 years.

Surabaya Metropolitan Area is the second largest urbayiosgeration after Greater Jakarta and the
most rapidly growing urban region in Indonesia (by urban population dzejeneral, sprawl of
large-scale residential enclaves surrounded by small housing clustéitiing urban development
(housing, big antbcal retails) beyond the innagity area Formation of contiguous urban areas
between neighbouring regencies (Gresik at the navist and Sidoarjo at the south).

1 Sprawl of largescale residential enclaves surrounded by small housing clusters. Infiltiag
development beyond the innetity area. Perurban expansion along river basin to SW, overlaid
on paddy field patterns. Major industrial areas to NW & SE

1 Growing middle class & rapid transition from rural society to industrial & urban. -@igang of
city, preference for petirban, property investment motives (some residential areas have low
occupancy rate).

1 Surabaya as capital city in main province, means large commutingngmtion. CBD is shifting
to orbital route locations, W&E are becoming industrial, stable growth in north and south.
Suramadu bridge connects Surabaya & Madura Island.

Climate change issues

Climate & environmentnicreased flood vulnerabilit Urban Heat Island effect is increasing. UHI
tends to decrease as more public paths are being developed, UHI in central Surabaya is lowering. In
east and west UHI is low, due to area dominabgdalm and mangrove. North and east

development is overlapping with sea level rise areas. River pollution and acid rain

1 Precipitation projections: summer large rise, winter rapid fall. Temperature projectiostof 2
degrees by 2100: Sea level rise N&pid development of urban enclaves overlapping areas
below sea level

1 Growing flood vulnerability & UHI effect. UHI is lower in E&W areas, due to palm & mangrove.
North and east development is overlapping with sea level rise areas. River pollution and acid
rain.
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Acidic rain from industrial gas emission flows into water bodssl & water contamination
effect on agriculture, public health, quality of drinking water

High mobilization, dynamic area development, fast population growth requires massivedfow
energy, food, water and other goods.

Societal issues

1

family land ownership is small ~1/4 Ha: government policy for each family to have 2 Ha. In
Surabaya the pastures could be held by one company or person, locabs@dllf S 6 2 NJ S N&
own land.Farming in Surabaya is mainly hand managed-{ndustrialised), with good
maintenance of soils.

peri-urban expansion to S& W overtakes the infrastructure, with long commutes to industrial
jobs. Perurban communities are polarizedvith affluent profesional / former rural now
industrial workers.

Vulnerability decrease & sensitivity increasédggher resiliency: New suburbs &esbs may

lack social cohesion & capital.

Community participation towards adaptive actions with environmental movement (e.g
mangrove plantation). Government initiatives to foster communipyrivate (associations &
industries)c academics (e.g. CSR for public parks, river normalization, biophilia, bio pore)

Governance issues

T

2007 spatial planning act recognises the roléoohl government: practice of planning has
improved & more actors are (formally) involved (e.g. developers, local people): but questions on
WNEBFf Sy3ar3asSySyiQo

Some governments have advanced digital systems. For water policy government took a top
down management view: more recently locals are involved in communications & outreach on
waste management & pollution.

Indonesian Corruption Watch (Natior@alocal Level); WALEENnvironmental issues;

Indonesian Green Peace: Informal process of land acquisitidplanning permission. High
level local authority and private sector coalition (the elites) and political interests and goals
Social resiliency seems stable + high adaptive capacity; economic resiliency fluctoaen
level is quite vulnerable, nma level (community level) is quite stable, impact of COMUs
significant for informal sectors (UMK§micro/small enterprises).

pu



Figure3.2: spatial mapping & analysis
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Figure3.3: climate effects mapping & analysis

112°00°E
h

113°00°E
h

SURABAYA

Riverine Flood Risk Map

JRC RP100 (2015)
Legend

®  Sursbaya centre

[ pistrict Boundary

Sursbays Boundary

Buffer 20,40, 60 km

Riverine fload risk

RP100 2015)
01-05

Elos1

B 10-20

040

| BN

GHsL Papulation density 1km

Date: 01/18/2021

Data source: GHSL

Globsl Human Settiement Layer
Flood risk: JRC t00d hazsrd map,2015

usw 20 30 a0

11200°F

112°0'0"
h

>

11300
h

SURABAYA
Sea Level Rise Map

Legend

®  Surahaya centre
[ wistriet woundary
[ surshaya Boundary

Sea Level Rise
Hypothetical rise SRTM DEM

W0

Data source: GHSL
Settlement Layer
SRTM DEM 1 arc second

112°0'0"

112700

>z

w0'0"s

Jember

113°0'0"F

113°00"F

SURABAYA
Forest fire and
forest cover change

Legend

®  sumkap zenzie
[Jostretgeundary
[ surabaya Be.ndary
7777 Buter 20,40, 50 km
Treecover 2000 {%)

Data

=z

1300

Area in sq km: maximum 6000 existing urban areas

Area in sq Km

Forest Loss and Gain in sq km

Surabaya: perurban land area change
(20062020)

600
500

400

300

Surabaya: sea level rise risk
(land elevation)

H Sea Level rise within
200km (km2)

600 m Sea level rise inside FUA
(km2)
500
m Sea level rise Outside
FUA (km2)
., I La h ll |

<01 0.1to 1Imto 2mto 3mto 4mto
im 2m 3m am 6m

IS
o
s)

w
=}
s}

N
=}
s}

=
o
=]

Surabaya: forest loss and gain
(20002020)

100

50

Total | Inside | e Outside e

Forest t FUA F otal FUA F otal

Gain Forest st Forest t
Gain Loss Gain

&
S

-100

-150

-200

-250

-300




19

Figure3.4: system & pathway mapping

SURABAYA: systems & pathway mapping
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Adaptive pathways

(preliminary list with generic menu tebdr discussion
First comes a review of whiglathways would be most likely to combine in which types of area:

- Urban fringe & coastal areasset up a national climate protection coastal zone: promote agro
ecological systems of landscape & water management.

- Inner urban extension areasplanning foretrofit of climate-proof settlement design, water
management, perurban livelihoods, climatic management of heat and storm.

- Hinterland sprawl areasexplore new combinations of rural village & urban settlement; water
management for extreme conditionecosystems livelihoods with new gloHatal economic systems,
niche products, visitor economies: muliéivel settlement structure with locakgional services &
facilities.

- Hinterland perirural areas forested mountain slopes and river valleys: plantfansition of former
agriculture to new combinations of eamritourism livelihoods: ensure the conservation of forest
cover, soil, water systems.

- Governance systemsoverall multiievel multisector governance which combines entrepreneur
energies, wil K LJdzo f A0 aSOG2NJ NBalLlRyairoAtAdASazr gAGK (KS
changing population and economic structure).

urban-rural linkages in the perurban:
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Urban & rural areas are highly intéependent, in resources, infrastruo¢, housing, travel, leisure,
ecosystems services etc. ThepeND 'y F RRa Fy20KSNJ RAYSyairzy G2 GKI

G2 YFEAYATS 2L NIdzyAGASE YR YAYAYAT S yS3araagsS A
similar ideas aim to wbilize the local synergies wherever possible.

1 The cityregion mapping shows a huge overlap and interaction of extended urban expansion /
rural transformation: there may be great opportunities for new forms of urbamnal synergies
and linkages.

peri-urban building design & form

Typical urban patterns & building forms show huge variety: but there is an globalized model of gated
communities with single houses or serviced apartments. For both lower / middle / higher income
housing, there are low impact dign, ecedesign and ecbuilding forms and construction methods,
which can enable climateise adaptive pathways.

1 The mapping shows a large area of urban /jpeban sprawl along the river valley to the south
west: the question ishow far is it posible to retrofit this for greater climate resilience, higher
social value and lower resource intensity?

1 Also the perennial struggle between: a) oxargineered A/C based modern housing in security
controlled enclaves: and b) learning from indigenousdingj forms and layouts with natural
micro-climatic and micresocial systems.

Periurban stewardship of land & commons

Many peridzNB I 'y GSNNRG2NARSAa Ay OfdzZRS I NHS I NBla 2F fSTi2@SN Wt
common / public owership. The community based stewardship of marginal land on edges or corridors, can be a

powerful way to generate social synergies, e.g. by local food democracy, which can then manage ecosystems for

resilience and adaptive capacity.

1 use of space tenable formalizing of informal space, for those without space
1 sea water intrusion management with mangrovgood collaboration with private sector

Perturban infrastructure, airports, industrial areas

Large facilities in the petdrban can cause disruptio® depletiong or, contribute to positive transformation of the
periurban as a zone of diversity, logdbbal linkages, and socixrological resilience. Airports, major roads or
industrial plants can be designed as green corridors with built in adaptatipacity.

1 Industrial parks are a clear priority, with great potential as hubs for a future circular economy
system.

Water/ flood / storm adaptation

Short term: we need ways to manage rising floodwaters and extreme events, via SUDSamalls,
basins etc. Longer term: (in some areas) we need to rethirfiere are the settlements, what kind of
forms & surroundings, how can low impact et@sign manage a transformation towards a water
friendly ceexistence.

1 major flood future risk zonesover the industrial areas to the west and parban sprawl to the
southwest. For both the existing building patterns may be less viable, and more radical
pathways may be needed .

sea level rise / cyclone adaptation

1 The maphereshows the digital elew@n (not actual model of sea level rise), to indicate zones of
future vulnerability.

1 One priority is theextensive and intensive east coast mangrove farest

9 Industrial areas and critical infrastructures will need increasing levels of protection
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9 Olderhousing in lower income areas also may need a rethink on planning & investment.
peri-urban real estate markets, insurance

Climate change brings a major rethink in the insurance industry, which now calculates the cost /

benefit of adaptation as (global average) 7:1 net positive. Such principles can then feed into the real
SaGriS YIENLSGZ DAL INB Sy (TAAYS YAQS dENHVRSEIEEEXE duQE2KyA GDKLIA 3
risks & increase resilience.

1 To look beyond dysfunctional parrban developments and disruption of land & ecosystems, the
real estate sector can rethink its processes of social and ecological valuermr&dith rapidly
increasing flood risk & vulnerability, the insurance sector also needs new forms of positive
investment.

circular economy & ectivelihood

The practical question is how can businesses invest and create jobs from thesNgernt y eW Of A Y I
gAasSQ (NI yaadA2y durban/cin bed vitaKpar oF i cibegionkcigculdrl&cdidomy,

with a continuous flow of reise recycling & recovery. This may include shift from mainstream

business models, towards cooperative, mutual or similangoof sociakco business. These can then

work in sectors such as food & forestry, biodiversity & ecosystems, education & health, leisure & well
being of all kinds.

1 The case for a petirban circular economy is very strong in Surabaya, with its combimafio
globalized industry and localized agriculture / forestry / ecosystems. This could provide an
organizing principle for the climatgroofing of a new emerging peuirban.

Collaborative governance, civil partnerships

As the perurban agenda crossesany boundaries & involves many sectors, new forms of civil society
partnerships, networks, forums, dialogues can emerge. These may be based on water catchments,
bio-regions, or terrestrial eceegions, as well as economic zones, commuting patterns etc.

Government can enable these with round table structures, deliberative processes, core subsidies, rules
for transparency & accountability.

1 As ayoung and thriving democracy with effective digital systems, it seems Indonesia might show
some pathways for adapte / collaborative forms of governance to respond to complex multi
level problems

1 The vision is there fora® L y & ( A (i dzii A 2 y |- forindl & iRforrhay s@dtodzzhariZodtgl O A (i &
GSNI A O Q

f However there are many embedded layers of elite power andtvege.gWs S ySSR ySg T2
2F O2ff 102N GAGBS F20SNYyIyOS oyz20G 2dzaid KStf AO02 LI

Radical governance, grassroots networks

9YSNHAY3I FT2N¥a 2F NIRAOIFf SO2f23A0Fft RSY2O0N) O& 3
alternatives to themainstream topdown nealiberal consensus on development & livelihood. The

periurban can be host to many creative variations on aggology, local livelihoods, grassroots self

help, social mutual aid, stewardship of the commons etc.

 Thisisamored®y 1jdzSadGA2y X aidl NI Aysdof spacatenableS | & LIA NI G A
F2NXIEATAYy3a 2F Ay T2NYI { Foathdsed& Bet)in2lbdinki@ 3 S 6 A ( K 2
growth and development narrative, or those at the bottom of the ladder, there may be
alternative ways forwards, and the parrban may be the location of future social innovations.



22

4 Changsha

Scope:the Changsha metropolitan region is at the centre
the frame here, in a continuotfunanlandscape of forested
hills andfertile valleys.

Figure4.1: where is the pefurban
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Changsha is a historic centeed.home to Mao Ts@ung in thel920s). It is now aapidly expanding
provincial capital, located on a large river system, with a fertile and mountainous hinterland.

Changsha is the Capital of Hunan Province, one of the top 10 most populated regions in China. The
growth of urban popudtion has been remarkable from 1.1 million in 1991 to 4.7 million in 2021.
Changsha is surrounded by hills, which serve@matraint to urban expansion.

Periturban development is mainly in standard high rise blocks, which replace traditional agatultur
lands. Climate risks include storm, heat, wildfire and regular urban flooding. These are generally
under control, but as climate change increases, the effects may be very challenging.

1 Changsha is desigdas a compact city, with encouragement of higge development. Within
the innercity zone (particularly at the west side of the Xiangjiang River), there are development
of industrial estates. This area in particular is strictly regulated where only of those green and
hightech industries will be appwed for development.

9 Urban areas are expanding in a slow rate as the central government applies strict measures in
granting development in the petrban spaces. The expansion of urban areasaisly tovards
the west with enclaves of industrial estategrounded by low density petirban settlements
and towards the south forming new suburban cestif highclasamedium density residential
development.

1 Inthe north periurban areas, there are sites managed as water reservoirs which is vital to
regulate floods. Meanwhile, the west parrban areas comprise of agricultural lands and
enterprises surrounded by logensity rural settlements.

91 For every agricultural land being converted to urban areas, the landowners are given great
amount of financiatompensation from the central government. To some extent, this is
problematic as there are tendencies for landowners, who profited from the compensatory
scheme, to purchase properties in the inf@ty zone. Their migration into the urban areas
contributed to the abandonment of agriculture. With uncertainties of jobs in the urban centres
and their lack of financial investment literacy, they have been put into severe social and
economic vulnerability.

1 Inoverall, this compensatory scheme potentially acaks urban expansion, while at the same
time can cause the proses of ru@ban transformation to become socially and economically
problematic. However, it is strictly prohibited for individuals and local authorities to put peri
urban lands on market. Bhutilisation of perurban lands fall under the discretion of the central
government.

Peri -urban change

Spatial analysigfrom the charts overleaf)

1 Within the urban area, the historic city is tightly defined with very high densities in the
centre, and tile change in 25 years.

1 Outside the urban areas, there is a large population in the medium baner 6D
p/km2), which has grown steadily at around 1% per year. Population in the lower
density areas has doubled meanwhile.



24

Periturban development is mainly in standard high rise blocks, which replace traditional
agricultural lands. Rapid expansion of housing & industrial areas into former rural areas. Grid
patterns are overlaid on a rich & complex landscape pattern.

As capitdof Hunan province, economic growth & restructuring has doubled its population in 30
years. Rapid development of road network has promoted-pdsan locations. New AirBnB type
rental sector.

Rapid change & urbanization of rural areas & communitiesveLincome areas are spread

around. Government compensation for land acquisition promotes new urban lifestyles.
Changsha is on new high speed rail network, with a flow of higher income groups & enterprises.

Climate change issues

Large increase precigition in winter is projected, smaller in summer. Temperature increase
between 26 degrees by 2100

Riverine flooding is already annual, will increase, mainly in the river valleys due to topography.
Lakes to the north are seasonal with large fluctuatiomsnf rise may change ecosystems with
new diseases & pests.

Changsha is prone to flooding from the overflowing Xiangjiang River. One of the most recent
flood disasters happened in September 2020 (Xinhuanet, 2880s://bit.ly/20q5U0p with

the collapse of over 21,000 of homes and 628,000 hectares of agricultural lands damaged.
Hinterland of small hills shaped by rivers, prone to flooding, with unique wetlands: near urban
areas are developed with high flood risk.

Larduse is shifting to intensive farming in some areas of level ground.

Around Changsha many low hills with forest cover, with some tree loss in the hinterland. UHI is
increasing along with air pollution.

Socio -economic  issues

Many settlements are on thedge of water bodies, with risk of future flooding. Landscape to W
has unique combination of housing / forest with low paddy fields with frequent flooding.

Rural livelihoods are rapidly urbanized (with land compensation some buy a large car, gamble &
start a business). Few have house insurance, but house construction is durable & govt provides
basic compensation.

could be social conflicts between new urban & old rural: social cohesion / capital is lacking in
new urban areas.

Governance issues

Generaly strong centralized forms of government & public services, but with underlying elite
patronage.

Some tension between central, province & city government: & between sustainability &
economic growth objectives. Mullevel integrated water & ecologicalgrining is new, also local
LID policies & codes.

National Yangtze protection zone : soiHegional sustainable developmeiones.

Some civic NGOs are involved, basic citizen participation


https://bit.ly/2Oq5UOp

25

1 An example of the strong influence of central government in Célaags how the pro
environmental ideology of the President, which, upon his visit to Hunan Province addressed the
importance of Xlangjiang River and other ecosystem services within thenbamn areas as
imperative natural capital: this was believed to &strong factor to the urban containment
policy of Changsha.

Figure4.2: spatial mapping & analysis
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Figure4.3: climate effects mapping & analysis
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Figure4.4: system & pathway mapping

CHANGSHA: systems & pathway mapping
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4.1 Adaptive pathways
(preliminary list with generic menu text)

Ruralurban linkage pathways:

Changsha shows different pantban themes divided into different zones from enclaves of high

class residential areas, zones with key infrastructures for regulating flowtlaraas of

predominantly agriculture and lowlass social groups. Maintaining the uniqueness of each

zones can be equally important with improving connectivity between the differentuprban

zones. However, strengthening rualban linkage is most essgal in the social domain. This

points at the transformation of jobs and social status of local people from farming to a more

urban based jobs alongside rutalban migration. Importantly, there is a need to identify

potential policy areas (and progranfanding etc) which enables the empowerment of local

LIS2LX S G2 NBGFAY yYyR AYyONBIFaS GKS @FtdzsS 2F FI N
compensation scheme.

Climate resilience and vulnerability pathway

With imminent increase in the event of floodinidpe climate resilient pathway shall focus on
strengthening this particular ecosystem services provided by theysben areas. The water
reservoir situated in the north petirban should retain their service and needs to find ways to
extend the provisia in other locations. This water infrastructure can also be a component to
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support the supply of water for agriculture to anticipate imminent droughts as temperature is
predicted to rise. The climate resilient pathway thus themes on creating water sensitian
design to channel policies for a better management of areas along the Xiangjiang River.

Collaborative and integrative governance pathway

In general, the central government have significant roles, and power, to contrelien
development. Thisan be a positive governance arrangement in the sense that the utilisation of
peri-urban spaces is strictly controlled to avoid oesploitation by markedriven development
agenda. To enhance the practice under this institutional structure, the goveengathway thus
suggests a stronger collaboration both vertically (between central and local government),
horizontally (between authorities of urban centre and periban) and sectors (private, public,
agriculture, water infrastructures, housing).
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5 Ba ngkok

Scope:the Bangkok metropolitan region is clearly defined within the 200km frame

here. However the upstream water catchments andrbmions are on a larger scale

Figure5.1: where is the pefurban
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Suvarnabhumi Airport has been a factor attracting gro
in the east peniban. Land prices have risen for more
than 200% since their operational

Periurban agriculturierigated farm Medium to high density development and

lands cexisting with the local mixture of ruralban economy in the south

community. More agricultural lands are periurban. These areas are prone to flooding

being converted to housing and industriesd is highly vulnerable to sea level rise

as urbamural transformation is becoming

more intense in the wesiysban

OVERVIEW

Bangkok i rapidly expanding megacity, tviintensive disruption of water systems & ecosystems
in a highly climate challenged location, struggling with divided governance systems.

systems: disruptin of ecosystems & rural livelihoods: development in high risk locations:

Climate changesyndromes riverine flood, storms, landslides: sea level rise & incursion: upstrea
forest depletion, disruption to soil & ecosystems & water systems, displacemdnbdivater to
urban areas: urban heat island & air pollution: increasing extreme wet heat days:

Periurban syndromestapid urban & industrial sprawl into loying landscape with complex watef

Py

m
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Societal vulnerability socialchange & gentrificationsuburban expansion & exclusiodisruption to
livelihoods &farming:

Governance syndromesvidespread political instability & fragmentation, materialist priorities, elite
capture, illegal construction & encroachmenlimate awarenes& climate policies hardly exist:

Adaptive pathways urbanrural linkages for food & ecosystems, distributedrivé& local
livelihoods: integrated water management & miflinctional landscape resilience: climatése
peri-urban design & infrastructure:

Adaptive governancestrategic integrated climatavise planning: civil society governance
structures: socialimatic integration of all policies.

Peri -urban issues

Spatial analysigfrom the charts overleaf)

1 Within the urban areas, very high / high density populations have more than tripled:
9 Outside the urban areas, populations at medium urban andypbdn densities have
doubled.

1 Rapid urbanization of formerly rural areas with industrial & residential lbgveent. A complex
interaction of new urban development overlaid on existing field patterns, canal & paddy farming
systems. Urban expansion to the W more intense with agricultural land takes by urban
development. To the N & E pariban is mainly in agritture (prime irrigated parcels) but with
growing urban pressure.

91 Perturban development is led by corporate real estate with many forms of suburban and ex
urban development, displacing watartensive cultivation. The water system & rural field
pattern isthe main shaper of the urban form. Even with rapid expansion, growing housing
shortage & land price inflation.

1 Many developers buy up farming land, some with international finance. The coup made further
complications in government & financial systems.

1 Rual-urban transformation take place by first by the abandonment of agricultural lands by
cutting them of form the irrigation canal. Usually industrial development follows this phase
before residential areas are constructed in the following stages. Inlssmyaomic terms, there
are transformation of jobs from farming to manufacturing industries. Following the agricultural
land takes, the construction of manufactures or real estate is usually followed by further damage
of the irrigation system. This causg@wing number of abandoned agricultural lands and hence
attracted further land takes.

Climate change issues

9 Precipitation: summer slow increase is @ted: winter major reductionTemperature rise
projection of 1.8;5.5 degrees by 2100
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Sea levetise ¢ _much of coast area is below 2m: mostegion 24m above sea leveClimate
environment prospects on a tropical savarinaoastal location: high risk of extreme heat &
wildfire, coastal flooding & cyclone.

Droughts, coastal and riverine floodh@® Phraya River). Bangkok is on average 1m above sea
level, and currently sinking due to over consumption of groundwater, combined with sea level
rise the risk of coastal flooding increases faster than other coastal areas of Thailand

Sea level rise caugjrsalination of farmland: lack of tree cover & biodiversity in thergtjion.
chronic traffic congestion and severe air pollution. Urban heat islaechp increase of 13 °C.
International airport was located on agricultural land reducing water drairsageices: illegal
construction obstructs drainage efficiency, increasing flood severity.

Strained healthcare infrastructure in response to flood borne diseases. Famdimgry affected

by floodingp ¢ KI Afl yR A& GKS ¢2 NIitiRQdpuldidndBE&Ma i NAOS
agriculture for employment. Tropical storms, and droughts are likely to affect future rice yields.
Livestock farming may be at risk due to heat stress, and disease outbreaks.

Urban heat island in Bangkok looks to have an incredsetadf 13 °C. International airport was
located on agricultural land reducing water drainage services, this megase future flood
intensity. lllegal construction obstructs drainage efficiency, increasing flood severity

Soci etal issues

T

ra GKS ¢2NIRQa fI NBHS&AG NAOS SELRNISNE nmx: 27F ¢

Tropical storms, and droughts are likely to affect future rice yields. Livestock farming may be at
risk due to heat stress, and disease outbreaks. Freshwiatepbpulations affected during

drought periods.

Heat stress and water borne diseases are likely to increase such as dengue fever. Weather
related air pollution will continue to increase as temperature and humidity increase. Summer
heatwaves will affect déalth labour productivity and increase urban energy consumption.
Increased global migration by 2050, Bangkok predicted to receive large numbers of migrants.
Bleaching corals may reduce tourism to the area, having negative economic consequences
With the dedine of green open spaces, and destruction of irrigation canal (which also functions
as flood regulator) some areas in the paerban are prone to flooding. The recent major flood
disaster in the north pesiirban triggered temporary odtnigration, but nowpeople have

returned to inhabit the perurban.

Governance issue S

1

Land use planning is ineffective, vested interests shape plans. Recent attempt to transfer
authority for spatial planning national to local level. Private sector have already acquired many
oftheperidzZND 'y fFyRa o6SF2NB flFyR dzaS LRt A0e g4I &
water management & flood defence

Environmental grassroot movements of farmers, reconstructing natural water system to
mitigate flooding while maintaining supplgr crops. But when private sectors approach to
purchase their lands at higher prices, they release them & move to another job in the industrial
sectors

02
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lack of environmental law enforcement, and lack of climate change response framework.
Corruption in plitical systems, and low institutional capacity to consult, and manage real
commitments. In the past budgets have been diverted to crony projects, infrastructure

investment has suffered.

Governance is contested between a centralizing state, unelsourad local authorities, some
civic groups & some farmers groups.

Figureb5.2: spatial mapping & analysis
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Figure5.3: climate effects mapping & analysis
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Figureb.4: system & pathway mapping

5.1 Adaptive Pathways
Ruralurban linkage pathways:

. lby3121 Q48 dzND | y-uriiidatiory cdrinéctg strongiRwith I8eNdfinamic changes in
OKSANI I INROdzf GdzNF £ aSO0G2NR® !'a GKS oA@@mSald LINE
areas is home to an imense area of primary agricultural lands. In social terms, this can be

problematic as perurban development introduces new economic sectors, mainly industry and

other secondary and tertiary sectors. All these sectors have the potentiality to replacegamni

LR2AY(d yYySSRa NIAGHNBlI KSNBEYRABISK! I 6 KWNHNKRE 2y S
a smooth socioeconomic transformation. This accounts for the potential loss of jobs in the

farming sectors and how to create opportunities for substitatjobs.

The second agenda on this pathway can focus on minimising the gap between the growth of
residential areas and the provision of infrastructure services. As noted in the interview, there is a

need for a better mechanism of pasrban developmento make possible the synergy between

NEFf SadrdS yR AYFNI &aidNUzO(G dzNB & !-uibaniakess aré | 2 2 N
led by real estate corporates, Bangkok has great opportunity to involve private sectors in

supporting the provision of b&r infrastructures and public services. However, this is at the

same time challenging as the private and public sector agenda seemed to be overlapping. This
requires a strong collaboration from both the public and private sectors to work on sustainable
peri-urban growth.


























































































































































































































































































