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VIETNAMESE FAMILY



CLIMATE CHANGE

[Source: Delta Alliance, 2010|
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VIETNAM
MEKONG DELTA
Scale comparison with Utrecht. 

CAN THO
Capital 
1401,6 km2 [Rahmanti, 2009]
Ninh Kieu: District Centre [VARCC, 2009]
Area: 129.2257 km2
Inhabitants: 209.274 

CLIMATE
Tropical Climate Seasons [Ky, 2014]
Monsoon (Rainy Season): 
May- November 
Off Monsoon (Dry Season): 
December- April
Average Temperature 27° Celcius

[Scale comparison with Netherlands, H.H. Nguyen, 2015|
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HOUSING TYPOLOGIES
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CURRENT PROBLEMS

[H.H. Nguyen, 2015]

Annual floods
Due to high water discharge of Mekong rivers [Ky, 2014] 

Inundation of water levels
Most extreme up to 30-40 cm (60 days) [Ky, 2014] 

Increasing numbers of heavy rainfaills
Heavy rainfalls (≥50 mm) doubled in 20 years [KNMI, 2011] 
[Shannon, 2008]
Average monsoon rainfaill is 64 mm. [Phi, 2007]

Overcharged sewerage system

Soil subsidence 
Due to drinking water production from groundwater
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SOIL MAP

[Source: PhD. Ir.D. P. Quang, 2013|

1. INTRODUCTION         2. PROBLEM STATEMENT          3. STUDY GOAL & OBJECTIVES          4. METHODS & RESULTS         5. DISCUSSION         



EXPECTED PROBLEMS ANNO 2100

Increased inundation water level height
100-300 cm (6 months a year) [VARCC, 2009]

Increased sea level rise
60% faster than predicted [Amesz, 2013]

Highly risk of diseases 
Due uprising temperatures (up 40° Celcius) [VARC, 2009]
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THESIS SCOPE
Main goal:
Which design solutions at a building level will help Can Tho adapt to the climate related flooding problems?

1

2
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Study objectives: 

To create a toolbox with climate adaptive and particularly waterrobust solutions on a 
building level for the design process of houses in delta areas. 

To propose a sustainable climate adaptive solution on a neighborhood level with 
particular attention to the existing tube houses in Ninh Kieu  (District Centre) for the 
year 2100. 

To propose a climate adaptive and waterrobust architectural re-design for the tube 
houses in Ninh Kieu (District Centre for the year 2100.

1) Toolbox 3) Re-design tubehouse2) Re-design neighborhood

1: Toobox 2: Neighborhood 
waterplan

3: Water storage 
House
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OBJECTIVE 1: TOOLBOX

DEVELOPING THE TOOLBOX
1.1. BRAINSTORMING WALL & PARTICIPATION WORKSHOP

COLLECTING MEASURES 
2.1 WHICH MEASURES CAN BE USED IN CAN THO? 

CATEGORIZATION MATRIX & PARAMETERS 
3.1 HABITANT OR GOVERNMENT RESPONSIBILITY? 
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[Symposium de oogst van de proeftuinen, Den Haag, 10-10-2013]

SYMPSOSIUM 
De oogst van de Proeftuinen“, Den Haag. 

Data from the Dutch Delta

DEVELOPING THE TOOLBOX
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DEVELOPING THE TOOLBOX

Data from the Mekong Delta

Contacted Vietnamese governmental organisations

Contacted and visitited local inhabitants 

Bilingual Interviews 

Site observations 
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[Fieldtrip interview H.H. Nguyen, 2014]



SKETCHING CLIMATE MEASURES

[Drawings: H.H. Nguyen, 2016
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SKETCHING CLIMATE MEASURES

[Drawings: H.H. Nguyen, 2016
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SKETCHING CLIMATE MEASURES

[Drawings: H.H. Nguyen, 2016
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TOOLBOX FOR CLIMATE STRATEGY
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[Drawings: H.H. Nguyen, 2015]



OBJECTIVE 2: NEIGHBORHOOD

ANALYSIS
1.1. ENTREPRENEURAL DO- IT- YOURSELF- CULTURE 

CONCLUSIONS
2.1 EVACUATION (WATER SAFETY) ZONES CITY HEART
2.2 CONTINUATION ACTIVITIES DURING FLOODS
2.3 MAXIMASING SELF- SUSTAINABILITY
2.4 DRINKING WATER FACTORY
2.5 SELLING ENERGY

RE- DESIGN
3.1 EVACUATION ISLANDS CITY HEART 
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OBJECTIVE 2: ENTREPRENEURS ATTITUDE 
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[Fieldtrip sketch: H.H. Nguyen, 2014]



OBJECTIVE 2: EVACUATION ISLANDS CITY HEART
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OBJECTIVE 2: EVACUATION ISLANDS CITY HEART

ROUTE
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OBJECTIVE 2: ELEVATED ROAD
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ELEVATED PATHWAYS

USER SPACE,
CONNECTS CITY HEARTS 
DURING FLOODS



OBJECTIVE 3: TUBE HOUSE

ANALYSIS CURRENT TUBE HOUSE
1.1 MULTI GENERATIONS FAMILY HOUSE

CONCLUSIONS
2.1 ENTREPRENEURAL DO- IT- YOURSELF- CULTURE  

RE- DESIGN
3.1 PROFIT PERSPECTIVE/ VIETNAMESE MENTALITY 
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OBJECTIVE 3: CURRENT TUBE HOUSE
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OBJECTIVE 3: RAIN WATER STORAGE HOUSE
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189 days of rain annually



OBJECTIVE 3: RAIN WATER STORAGE HOUSE

Water stored on rooftops and pipelines connect to the 
water storing basement
(160 m3)
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OBJECTIVE 3: RAIN WATER STORAGE HOUSE
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OBJECTIVE 3: RAIN WATER STORAGE
Water Storage Capacity House

189 days of rain annually

Annual rainfall Can Tho per day 240mm [liter/m2]

Annual capacity of water storage tube house ca. 160m³

Conclusion for dimensions water storing basement with 
a floorplan of Ca. 80m2 needs a height of > 2.0m
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OBJECTIVE 3: SELLING ENERGY
PV panels, annual 
use per household: 3500 000 
Wp 

180 000 KW for sale! 
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OBJECTIVE 3: ENERGY
Photovoltaic roof provides renewable electricity per 
household 
Annual yield: 181700 000 Wp (One Household, 8 per-
sons)
Annual use per household: 3500 000 Wp 
Annual electricity for sale: 178200 000 Wp

Thus annual proceeds for solar electricity for sale per 
household: 
180 000KW
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OBJECTIVE 3: ADIABATIC COOLING
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[Sketch, vertical evacuation zone, generations family gathering : H.H. Nguyen, 2015]



OBJECTIVE 3: ADIABATIC COOLING

Double facades creates  a heat 
buffer zone 

Temperature varies from 32° to 43°C

Inner garden stimulates 
cooling by 
plants

1. INTRODUCTION         2. PROBLEM STATEMENT          3. STUDY GOAL & OBJECTIVES          4. METHODS & RESULTS         5. DISCUSSION         



OBJECTIVE 3: SECTION RE- DESIGN
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OBJECTIVE 3: SECTION RE- DESIGN
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OBJECTIVE 3: PLANS
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OBJECTIVE 3: VOID CONNECTS ELEVATED ROAD
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Connection inner (shop) space
and elevated street 

Floating retaining wall
selfsustain



Reflection on study goal
Main goal:
Which design solutions at a building level will help Can Tho adapt to the climate related flooding problems?

Reflection on main goal: 
Several design solutions have been reported in the thesis. The main solution to adapt to the climate related 
flooding problems, with particular attention to the tube houses of Ninh Kieu, are living and functioning from 
the 1st floor. 

Study objectives: 
To create a toolbox with climate adaptive and particularly waterrobust solutions on a building level for the de-
sign process of houses in delta areas. 
To propose a sustainable climate adaptive solution on a neighborhood level with particular attention to the 
existing tube houses in Ninh Kieu  (Disrict Centre of Can Tho) for the year 2100. 
To propose a climate adaptive and waterrobust architectural re-design for the tube houses in Ninh Kieu (Dis-
trict Centre of Can Tho) for the year 2100.

Reflection on study objectives
A startup solution toolbox for the design process of houses in delta areas includes a collection of pre-existing 
measures from the Netherlands and Vietnam and own proposed innovative measures.  
Problem analysis and climate adaptive solutions on a neighborhood level are proposed. 
A conceptual re-design and prototype on how to use this toolbox is proposed. 
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Limitations and future prospects
Measures on greater scale required

Besides architectural housing measures, measures on a greater scale (e.g. urban or public building) are nec-
essary to overcome the climate related flooding problems. 

Expand solution toolbox
In order to optimize the toolbox, solutions from other delta area’s can be added and more prototypes using 
this toolbox are required to evaluate and improve the toolbox.  

Business plan
Although Vietnam is a rapidly developing country, a business plan needs to be made to map the possible 
costs and funding for these projects to meet the demand for climate adaptive architecture. 

Perception of local inhabitants
A survey to evaluate the perception of local inhabitants to the proposed new lifestyle (on the 1st floor) needs 
to be conducted. 
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