
Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

Natural	condi-on	

Urban	growth	

Flood	risk	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Informal	se=lements	

	
pbl.nl	

	
	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

Natural	condi-on	

Urban	growth	

Flood	risk	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Informal	se=lements	

	
pbl.nl	

	
	

Image:	T.	Loster/	Münchener	Rück	S-Fung	

Urbanisa(on	and	flood	risks	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

HCMC	 Beira	 Barranquilla	

Dhaka	 Jakarta*	 Manilla	

*	Data	limita-ons	

Data:	EU-JRC	Global	Human	SeAlement	Layer	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

*	Data	limita-ons	

Data:	EU-JRC	Global	Human	SeAlement	Layer	

2015:	0,45	million	
	
	
	
	

Growth:	30	%	(1990	–	2015)	

2015:	2,0	million	
	
	
	
	

Growth:	38	%	(1990	–	2015)	

2015:	7,3	million	
	
	
	
	

Growth:	58	%	(1990	–	2015)	

2015:	1,8	million	
	
	
	
	

Growth:	10	%	(1990	–	2015)	

2015:	10,1	million	
	
	
	
	

Growth:	19	%	(1990	–	2015)	

2015:	8,5	million	
	
	
	
	

Growth:	57	%	(1990	–	2015)	

HCMC	 Beira	 Barranquilla	

Dhaka	 Jakarta*	 Manilla	

Popula-on	1990	 Increase	1990	-	2015	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

HCMC	 Beira	 Barranquilla	

Dhaka	 Jakarta*	 Manilla	

*	Data	limita-ons	

Data:	EU-JRC	Global	Human	SeAlement	Layer	

2015:	0,45	million	
	
	
	
	

Growth:	30	%	(1990	–	2015)	

2015:	2,0	million	
	
	
	
	

Growth:	38	%	(1990	–	2015)	

2015:	7,3	million	
	
	
	
	

Growth:	58	%	(1990	–	2015)	

Metro	Manilla:	

2015:	12,9	million	
	
	
	
	
	
	

Growth	38	%	(1990	–	2015)	

metropolitan	region:	

2015:	30,5	million	
	
	
	
	

Growth:	44	%	(1990	–	2015)	

metropolitan	region:	

2015:	17,6	million	
	
	
	
	

Growth:	63	%	(1990	–	2015)	

HCMC	 Beira	 Barranquilla	

Dhaka	 Jakarta*	 Manilla	

Popula-on	1990	 Increase	1990	-	2015	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

HCMC	 Beira	 Barranquilla	

Dhaka	 Jakarta*	 Manilla	

Data:	EU-JRC	Global	Human	SeAlement	Layer,	Deltares	Flood	risk	modelling	

*	Data	limita-ons	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Urbanisa(on	and	flood	risks	
	

understanding	the	urban	fabric		
and	cons-tu-ng	new	partnerships	

	
pbl.nl	

	
	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	
Urbanisa(on	and	flood	risks	

	
Three	case	studies	

	
pbl.nl	

	
	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Three	case	studies		

Barranquilla,	Colombia	
Around	1.2	million	inhabitants	
Pop.	density:	7,000	people/km2	

Beira,	Mozambique	
Around	600,000		inhabitants	
Pop.	density:	690	people/km2	

Ho	Chi	Minh	City,	Vietnam		
Around	8	to	10	million	inhabitants	
Pop.	density:	3,800	people/km2	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Natural	condi(on		

HCM	City	 Beira	 Barranquilla	

Legenda	naar	onderen?	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Urban	growth	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Urban	growth	

HCM	City	 Beira	 Barranquilla	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Flood	risks	

HCM	City	 Beira	 Barranquilla	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Informal	seAlements	

HCM	City	 Beira	 Barranquilla	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Informal	seAlements	

HCM	City	 Beira	 Barranquilla	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	Understanding		
the	Urban	Fabric	

Ho	Chi	Minh	City,	Vietnam	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

	
pbl.nl	

	
	

Looking	at	two	neighbourhoods	

Informal		
seAlement	

Formal		
seAlement	

Thu	Duc:	unplanned	growth		

Sunrise	City:	planned	growth	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Looking	at	two	neighbourhoods	

The	Duc:	unplanned	growth		

Formal		
seAlement	

Informal		
seAlement	

Sunrise	City:	planned	growth	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Thu	Duc:	plot	and	dwelling	types	

Along	land	roads	

In	river	beds	

Along	alleyways	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2004	

Informal		
seAlement	

Thu	Duc:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2004	

Informal		
seAlement	

Thu	Duc:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2005	

Informal		
seAlement	

Thu	Duc:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2010	

Informal		
seAlement	

Thu	Duc:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2011	

Informal		
seAlement	

Thu	Duc	neighbourhood,	HCM	City		

Thu	Duc:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2013	

Informal		
seAlement	

Thu	Duc:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2014	

Informal		
seAlement	

Thu	Duc:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Built-up	area	2015	

Informal		
seAlement	

Thu	Duc:	living	standards	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Informal		
seAlement	

Thu	Duc:	spa(al	rela(ons	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Informal		
seAlement	

Thu	Duc:	urbaniza(on	drivers	
local commerce 

local 
communitie
s 

urban 
water 
authorities 

regional green  
authorities 

urban 
infrastructure 

authorities 

local 
investors 



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Sunrise	City:	plot	and	dwelling	types	

Main	road	

District	roads	

Residen(al	areas	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Built-up	area	2003	

Sunrise	City:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Built-up	area	2006	

Sunrise	City:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Built-up	area	2008	

Sunrise	City:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Built-up	area	2009	

Sunrise	City:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Built-up	area	2012	

Sunrise	City:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Built-up	area	2014	

Sunrise	City:	growth	paAerns	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Built-up	area	2015	

Sunrise	City:	living	standards	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Sunrise	City:	spa(al	rela(ons	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Formal		
seAlement	

Sunrise	City:	urbanisa(on	drivers	
local  and outside 

commerce 

local 
communities 

urban water 
authorities 

regional green  
authorities 

urban 
infrastructur
e authorities 

outside 
investors 



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Unraveling	the	urban	fabric:		
the	hexagon	model	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

.	

Different	interdependencies	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	
From	trade-off	to	synergy	

Different	interdependencies	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Discussion	topic	

What	are	in	your	case	posi-ve	and	
nega-ve	interdependencies	between	
planned/formal	and	unplanned/

informal	urbaniza-on?		



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	Urbanisa(on	and	flood	risks	
	

Cons-tu-ng	new	partnerships	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Source:	AidData	2016a/2016b,	adapta-on	by	PBL	

Interna(onal	partnerships	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Governance	DNA	seAlements	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Governance	DNA	infrastructure	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Sources:	World	Ci-es	Report	2016,	World	Risk	Report	2014		

Building	capaci(es	…	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Sources:	World	Ci-es	Report	2016,	World	Risk	Report	2014		

….	by	using	interven(ons	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Ci(es	as	agents	of	change	…	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

….	by	cons(tu(ng	new	partnerships	
local	enterprises	

na(onal	and	regional	
green	and	water	authori(es	

local	communi(es	project	developers	

urban	
governance	

local	green	and	water	
authori(es	

local	infrastructure	
authori(es	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

Natural	condi-on	

Urban	growth	

Flood	risk	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Informal	se=lements	

	
pbl.nl	

	
	



Urbanisa(on	and	
Flood	risks	

Three	case	studies	

Understanding		
the	urban	fabric	

Cons(tu(ng		
new	partnerships	

HCMC	

Discussion	

Discussion	

	
pbl.nl	

	
	

Natural	condi-on	

Urban	growth	

Flood	risk	

Informal	se=lements	

Discussion	topic	

Do	you	have	examples	of	local	
projects	who	strive	for	a	more	
inclusive	or	green	approach?	


