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Linking production with vulnerabilities
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Systemic synergy
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grain of paddy is a grain
—Vietnamese proverb

Source: Screenshot from Google street view (left) and Forgetting Vietnam. Trinh Minh-ha, 2015 (right)
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Source: Forgetting Vietnam. Trinh Minh-ha, 2015; Google street view ; https://e.vnexpress.net/




‘The landscape in the Red River Delta is not only manipulated by humans but entirely transformed by humans.’

Le Ba Thao, 1997: 323-31



Main drivers of change - resource consumption

Shrubland

Herbaceous vegetation

Herbaceous wetland

Annual water . .
consumption for Land use for 'Wolikers " ; S
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|rr|gat|on angCUlture g Cropland

Data and Source: Land Corponicus and Wikipedia.



Main drivers of change - water fluctuation

Flooding 1971 Waterflow abandoned in division area as pollution container

Source: globalenergy-news
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Main drivers of change - forestation condition

Source: Global forest watch
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Main drivers of change -

Future expansion 2030 (High Climate Impact Scenario)

Land use change by land class and scenario, 2007-2030

2007 2030-HcClI 2030-HEG

km? km? change(%) | km?* change(%)
Paddy rice 53,462 41,434 -22 41,362 -23
Other agriculture 52,802 51,775 -2 46,941 -11
Production forest 74,858 100,498 34 105,429 41
Non-production forest 61,640 54,543 -12 45,246 =27
Shrub and grassland 62,986 50,401 -20 50,375 -20
Built-up areas 8645 15,742 82 25,039 190
Other land 18,517 18,517 0 18,517 0
Total 332,910 332,910 0 332,909 0

*HCI- High Climate Impact, HEG- High Economic Growth;
BAU- Business as Usual, the result of which similar to HCI scenario;
*The other land also covers protected area, such as small tracts of paddy rice and other

agriculture and shrub land.

Figure 2.4 (Right)
Urban expansion, Scenario 2030- HCI
Source: Van Dijk et al, 2013

W Water body

O Flooding area

O Sea level projection 2050
[ Sea level projection 2100
9 Meteorological station
- Currentdirection

® Main city
@® Main secondary city
O Main town and village

~- Cropland border

-- Water catchment
-- Study area (delta)

Source: Van Dijk et al, 2013




'| got a bank loan to set up an aquaculture farm, but
1 didn 't know anything about aquaculture. When all
the animals died, I couldn t make money. I got more
bank loans to pay my debts hoping that the animals
would return...but they never did. I had to sell
everything at a cheap price and now life is a
struggle.’

- from a local interview, Steven et al., 2015.

13



Problem Statement

Urbanization Pollution Flooding Urban Expansion

Externalities:

+ Climate Change
+ Governance

Water stress Y

Environmental

Intensified land use degradation

Landscape fragmentation

time

- - - - - =

biodiversity loss

social fragmentation
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Focus and aim

[ Research question ]

How and to what extent can

help to cope with socio-cultural

and ecological vulnerabilities through

adaptive resource co-managementin the

context of Red River Delta?

[ Research aim |
The goal is to develop an ecosystem-based adaptation to wise use

eco-services and develop performative landscape with

integrated systems, enhancing socio-ecological resilience with
Sources: Stor.ies from
SoutheastAsia. 2016. adaptive resource co-management besides climate change.

Pesticide and Food | Hué,

Vietnam.”
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Research questions

How and to what extent can

performative landscape help to cope

with socio-cultural and ecological

vulnerabilities through adaptive

resource co-managementin the

context of Red River Delta?

1

What are the current relations of local practices and external forces between land
uses, water management and productive forestry in the existing cultural
landscape within the lower Red River delta?

2

What indicators should be considered to assess socio-cultural and ecological
vulnerabilities to build future capacity towards a sustainable and safe lowland
delta?

3

How and to what extent can ecosystem-based adaptation through performative
landscape contribute to_implement adaptive resource co-management in lowland
delta

4

How can adaptive resource co-management at local scale reach socio-ecological
resilience through evolutionary processes with adaptive governance?

16



Potential Outcomes
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Climate vulnerability
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/ Socio-cultural
/ practices

|‘I Socio-ecological
\ Approach

\ Ecosystem
services

Ecosystem-based Adaptation
IUCN, 2008

-+ adapts to uncertainty and reduce the
vulnerabilities brought from climate change and
biodiversity loss based on the ecosystem.

- requires multi-disciplinary consciousness to
encourage local participation and community-
based adaption as well, in order to try to
maintain local livelihood and food and water
security.

| Socio-ecological

SQ1/2 SQ3/4

Vulnerability

| Socio-cultural

Co-management
Armitage et al., 2009. Olsson et al. 2004

- self-organizing process of adaptive co-
management development, under regulations,
has the potential to make socio-ecological
system more robust to change.

Co-management
Adaptive Evolutionary
Governance Socio-ecological
Resilience
Ecosystem-based
adaptation
' multi-actors social connectedness
multi-scalar biodiversity continuity
systemic synergies system stability

local activation

Performative landscape

Transformality

Adaptive Governance
Adger et al., 2003

- necessary for long-term development and
adaptation to climate change. It helps to build
social and ecological capitals through phasing
and processes by integrating local and social
institutions to communicate and express
themselves and bind with formal decisions--
Economic efficiency, environmental
effectiveness, equity, and political legitimacy
have been highlighted as four main criteria for
sustainable governance.
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Roadmap

local phenomena

Analysis

performance review

Impact .
evaluation

assess the resilience of
landscape from local to regional
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actors engagement/
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cultivation and
urban occupation)

Stakeholder
collaboration

s

, Local performa-
tive landscape

(local sensitivity,
place and actors)
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Design Framework
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Starting from local

Source: Google street view

Habitat

Midland, interfluvial

Cooperative-based mainly

groundwater: 0-10, 30-40

soil type: eutric gleysols and fluvisols, sealing
condition

main production type: rice, vege

* trees been reduced due to land expansion
and production need

Midland, tide-domainad

Family-based mainly

groundwater: 0-10, 30-80

soil type: eutric gleysols and fluvisols, marine
clay

main production type: horticulture, medicine,
productive forestry, rice

* inland river can be influenced by wave, trees
for infiltrate fresh and salt, especially in low
velocity waterflow area

Lowland, coastal

Cooperative-based mainly
groundwater: 0-10, 30-50

soil type: marine clay, peat

main production type: shrimp, rice, fish
* mangrove as common property
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Adapted from Ecosystem services, MEA, 2005

____________________________________________________________________

Human well-being Indirect drivers of
and poverty change !
reduction !
basic needs demogaphic 1
health trade and market
good social relations governance structure |
security \ cultural value
partcipation

Unit'of Analysis

Socio-environmentalContext

Space Scale

Ecosystem Direct drivers of
services — change

provisioning land use change
regulating species introduction
cultural technology adaptation
supporting resource consumption

natural, physical and

climate change
biological drivers !

( — strategy, management, assessment, intervention)
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Adapted from Ecosystem services, MEA, 2005
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Elaborated for understanding the delta
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(management, political condition)
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water quantity
flooding

Physical
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population

physical movement
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Adapted from Ecosystem services, MEA, 2005
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Lines’ Synthesis (following studio methodology)

MATTER [WATER]
Water Fluctuation in Land

Pollution by linear use
Evolving engineering construction by urbanization
Water level change by urbanization and climate change

TOPOS [TRANSLATION]
Occupation, Expansion and Transformation of Land

Future urbanization trend
Land conversion and impact at coast
Pressure inside delta

HABITAT [DIVERSITY]
Cultivation of Land

Land productivity
Local diverse production model
Shifting patterns of diverse vegetation

GEOPOLITICS [OWNERSHIP]
Control of Land and Resources
Claiming the territory

Institution ecology
Transboundary water body

OPPORTUNITY AND CONCLUSION



[ MATTER- WATER ]
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sluice and regulator

dikeand entrance loodgate
pumping/ irrigation station

- Dike construction before colonial
- Day River division sluice gate
- Encroachment of canal

- On-farm sclf-construction
1975-1980

ippor
1980-905
Incroducing commune-based water supply and control
with electricity

From river water to hydraulic water

The drawing shows the local cvolving watcr
management through time and socio-ccono-
‘mic development.

Source from: Devienne, Sophic. “Red River
Delta: fifty years of change.” Moussons. Re-
cherche en sciences humaines sur PAsic du
Sud-Est 9-10 (2006): 255-280.

Images from: Tuan, Pham Anh, and K. Shan-
non. “Water management in Vietnam: indi-
‘genous knowledge and international practices:
the case of the Red River Delta.” In Confe-
rence of Network-Association of European
Rescarchers on Urbanization in the South
(N-AREUS X1). 2010.

tertiary canal

— Canalization improvement
= Urbanization

dike and entrance floodgare

pumping/ irigation station

Main water flow
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[ TOPOS - TRANSLATION]

1 20km

Geological setting of the delta

flooding in sumimer

&

Limitation of adal
in dry season.
wainly sandy soil

 Highlands

Geological setting of the delta

Source from: Funabiki, Ayako, Yoshiki Saito,
Vu Van Phai, Hieu Nguyen, and Shigeko Har-
uyama. “Natural levees and human settlement
in the Song Hong (Red River) delta, northern
Victnam.” The Holocene 22, no. 6 (2012):
637-648.

GOUROQU, P, 1936 “Les paysans du dela
tonkinois”, recd,, Paris-La Haye: Mouton,
1965, 666 p.

Diagram from: Hori, Kazuaki, and Yoshiki
Saito. “Classification, architecture, and evolu-
tion of large-river deltas.” Large rivers: Geom-
orphology and management (2007): 75-96.
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[ TOPOS - TRANSLATION]

-N 1 1 20km

Proposed Urban Expansion Scenario 2030

Proposed Urban Expansion
Sccnario 2030

This map prescats the scenario of projectad

. urban cxpunsion for 2030 under High Climate

Impact.

Source:
van Dik, Michicl, M. Hilderink, H. van Rood,

¢ M.M.Ruten, Ralph Ashton, Kiki Kartkass-

i, and Vu Cong Lan. Lund-use change, food
security and climate change in Vietwmam; A glo-
babtolocal modeling spproach. LEL, part of
‘Wageningen UR, 2013

Openstrcctmap. Victnam. 2020, hps://
darwnload geofabeik de/ssia/victnam html

[ Urban expansion 2030

B Rosidential area

B Industrial arca

B Forestarea

B Protection area

© Unesen Bioshpere Rescarve
Important bird arca

— Main road
4 Airport (internationl)
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[ HABITAT- DIVERSITY]

Local building with brick, rammed
earth, etc;

Urbanization with concrete and
brick, etc.

Forestry as windbreak, and further as
saline and fresh water border in
tide-domained areas;

Now dimishing to give space to
production use and sertlement

*  Corrent paformance of production land

Implying intcasifcd cultivation and product-
# on types within the defta.

Source:
van Dijk, Michicl, M. Hilderink, H. van Rooij,
M. M. Rutten, Ralph Ashton, Kiki Kartikasa-
i, and Va Cong Lan. Land-usc change, food
security and climate change in Vietnam; A glo-
babto-local modelling approsch. LEL, part of
Wageaingen UR, 2013,

Openstrectmap. Viewam. 2020, hispss//
download geofabrik de/asia/victnam huml

W Ceresl production
“Tuber production

B Industrial production

O Percnial production

B Pig(1.2 thous.ton)
Fish (20 thous ton)

1 Sheimp (0.4 thous.ton)

O Utban expansion 2030(HCT)
[0 Avea with high population
© Hotel and tourism spoc

Q Univensity

24 Training rate (‘7*
2 "Telecom subscription rate

I
@ Main city ST

@ Main secondary city
» Town and village ANDNNINNNNNNNNNY
~ Raibway

~ Main rosd

+ Airport (intemational)

+ Airport (national)

+ R
.

Fences and local low dikes made

== Water catchment
~- Study area (delt) by local material such as maize
- Proviaze stem and bamboo stick, ctc

-N 1 1 20km

Current performance of production land

Developing infrastructure
(transporeation,  canals,
telecommunication, cte.);

Utbanization  develop-
ment along the infrastruc-
ture line.

"y

Evolving agriculture production model

I
|

T

NN

Water-related  projects,
for mixed-sewege, water
treatment and rainwater
collection mainly, with
international instirutions

(like ADB) involved

I
TERERER TR

T
ENNNNAAANAASN

Evolving agriculture production model

As three main local production patterns in the
delta have been recognized (and shown above),
the image on the left is an further exploration
of the second pattem showing an evolutionary
production modcl in tide-domained Hai Duo-
ng casc of mixing agriculturc, aquaculture, gar-
den and forestry.

Source:

Van Huong, Nguyen, Tran Huu Cuong,
Tran Thi Nang Thu, and Philippe Lebailly.
“Efficiency of different integrated agriculture
aquaculture systems in the Red River Delta of
Victnam.” Sustainability 10, no. 2(2018): 493.

= Manurc and feeds
— Food

@ Housc

@ Garden

© Pigpenand livestock
@ Fishpond

© Paddy field

@ Productive forestry

_ ® /6Se
(develop inside/ outside community)

Relative proportion
of land use

W Labour intensity
[ Related expericnce
M Tree population
Fish population
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[ GEOPOLITICS- OWNERESHIP]

o

-N 1 1 20km

Territories and resource claims

)

i oty Vil
Tkl oy Vil

Terriories and resource claims

“The map overlays the sdministration border,
sub-catchment border and. protection areas
in terms of flood, focest and biodiversity. It is
2 dear top-down governance with hicrarchies
15 they only share limited information online.

MONRE. THE SIXTH NATIONAL RE-
PORT TO THE UNITED NATIONS
CONVENTION ON BIOLOGICAL DI-
VERSITY. Hanol, 2019. hips://wwwcbd.
int/doc/oe/ne-06/vn-nr-06-cn.pdf

Openstrectmap. Viemam. 2020, hupse//
dowaload geofabeik de/asia/vietnam html

B Forest

© Protection arca
o Dike

- Water division arca

O Maincity
© Village and hamict
~ Provincial border

District border
- Wter catchment

MONRE
special and protection forestry land
mangement, including wetlands

MARD
management of trees on special and
protection forestry land; supporc CPC
for mangrove management

Other ministries

(Health!, Industry and Trade®, Science and Technology’, Transport’, Finance’, Planning and investment’)

State Forest Management Board
monitor and enforce legisladon
and policies of special and protec-
tion forest land management to
protect  biodiversity and  risk
defence

* (no direct department for
mangrove or wetland manage-
ment)

MONRE

genees] land use planning: oversll narural resonrces management,

including internation| coordination within basin

MARD

irrigation, drsinage and rural water supply: cultivation land
management; dike manageent and Hood control; fishery

MOC
urban development and urban water supply

# Rescarch

VIWRR

contribute to analyze problems,
manitor, simulate and develop
concepts

NCESC
national committee office;
responsible for main Day River
food division control

Individual, Households, Commu-
nities, Private C('Pﬂﬂliﬂn‘

have right to use, transferlcase,
inherit, ctc to invest market and

support protection

* (part of low-productive proctc-
tion forest land might akso be
included)

# People’s committee

pPC

implement and enforce the Land Law;
cvluate and approve organization
plans of land conversion

DPC
evaluate and approve houschold and
individual plans of land conversion

cpe
excrcise state authority over land;
temporary management of unallocat-
ed lan,

# Civil organization

DWC

organize multiactors  participatory
activities and help buidling capacity
for locals

Land

Institutions' influence on forest, land and
water resources

Water

#Rural supply and sanitation
Private water companics
Statc-owned cnterpriscs
Agricultural Cooperative
Communicy management
District People’s Commitce
CERWASS

# Utban water supply
Water service companics

Urban Environments] Companies
*(private corporations’ participation
in urban water supply is limited to
Build-Operate- Transfer (BOT)
contracts for drinking water treatment

planes)

# International organization
ADB

Worldbank

Germany

The Ramsar Convention
Japan...

Institutions’ influcnce on
forest, land and water resources

The diagram shows the institutions and their
roles involved in land, water and forest resour-
ces.

Source:
Orchard, Steven E., Lindsay C. Stringer, and
Claire H. Quinn. “Environmental Entitlc-
ments: Institutional infl

cial-ccological systems in Northern Victnam.”
Resources 4, no. 4 (2015): %03-938.

Ritzema, Heak, and Bui Thi Kim. “Collabo-
rative rescarch to improve the water manage-
ment in two polders in the Red River Delta in
Victnam.” In Knowledge in action, pp. 57-84.
Wageningen Academic Publishers, Wagenin-
gen, 2011

Waibel, Gabi. State management in transition:
Und di ‘water resources

in Victnam. No. 55. ZEF Working Paper Sc-
ries, 2010.

Wikipedia contributors, “Water supply and
sanitation in Vietnam,” Wikipedia, The Free
Encyclopedia,  htps://enwikipedia.org/w/
index.php?title=Water_supply_and_sanitati-
on_in_Vietnam&oldid=999895965 (accessed
February 3,2021).

Abbreviations:

ADB- Asian Development Bank

CPC- Communal People’s Committee

DPC- District People’s Committee

IDMC- Irrigation and Drainage Management
Committees

MARD- Ministry of Agriculture and Rural
Development

MOC- Ministry of Construction

MONRE- Ministry of Natural Resources and
Environment

NSFSC- National Committee for Flood and
Storm Control

CERWASS- Provincial National Center for
Rural Water Supply and Sanitation

PPC- Provincial People’s Committee

DWC- The Center for Promoting Develop-
ment for Women and Children

VIWRR- The Vietnam Institute for Water Re-
sources Research
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Lines’ synthesis Socio-ecological vulnerability
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Socio-ecological vulnerability
(based on water stress, intensified land

use and landscape fragmentation)

Water System instability
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main drainage canal
main sluice gate

dike

vulnerable lovwland
waste retreament plant

Flood and saline sensitivity

Low

High

Surface permeability

Low

High

| 4km
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Socio-ecological vulnerability
(based on water stress, intensified land
use and landscape fragmentation)

Climate vulnerability (Flood risk)

Low High

- — Water catchment
- - Study area (delta)
Province
J‘, \- \’
1 1 -\
,_ I _
I i £
1 /’ P !
Ninh Binh ] - -
e - Yo Ha Nam
- ‘«'r
}'_\5 \f"
|t
T
[ Nam Dinh
\“\-.
‘\ Thai Binh
‘\
1
I
b
—\‘_w—’"‘_‘\\r‘,/ N
- N | | 20km

HungYen

Hai Phong

Hanoi

Hai Duong

Socio-ecological vulnerability

Climate vulnerability/ Urban accessibility

Bac Ninh y

— main primary road
— main secondary road
— main tertiary road
dike

market

port (regional)

o+

Connectivity and assess

Low High

| 4km
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Socio-ecological vulnerability
(based on water stress, intensified land

use and landscape fragmentation)

Ecological degradation

Low

—> N

[

- - Water catchment
- - Study area (delta)
— Province

| 20km

# lowland agriculture
= upland agriculture
~ integrated agri-aqua
-> main water flow

Fertilizer input in winter

Low High

"WHH‘\H\H HWH‘HHM 1“\“\\”\””[ ik
il

b wwm m. .‘ i. )

g \H“ g

H \\ H‘” >

118
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Seeking opportunity -

High-tech surveillance

Engineering

Day River as a reservoir
low ecological footprint

bio-engineering-centric protection

high ecological footprint
mild-tolerance production

- efficiency-centric protection
high-tolerance production

Reactive . Proactive

Water

Groundwater recharge
Surface water retention

Wastewater from industry
Land Hung Yen Bac NIt
Strategic ;.'xpa nsion ILntngcratEd Waterandt
an O-managemen
Knowledge sharing and accessibility
Land productivity ) L Forest
/ Radical renaturalization as the opporunity
- /s, HalDuorng //
/i : high ecological footprint l
Forestry \ ///;///%/// , ; displacement-centric protection
\ / //// 7 \\ X . i i
- i ///////// ] low-tolerance production Protection + Production
. W
Landscape continuity N T e W >
. ~-=> _ “ al Phong ; b System x Processes
Soil retreatment N7 : 2
Water defense N, y S |
1 LIJ
| [ ! 1
/ Ecosystem Social Sustainable
/ restoration well-being agro-forestry
’ production
36
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Scales

Macro
Delta.
Hybridity of infrastructure network

<

Biophysical

Network of green, blue and social
infrastructure

Water structure
Green-blue buffer

Coastal mangrove
(Proposed urban structure)

(20km grid)

Intermediate

Urban-rural growing cluster regarding
to three types of cultural landscape-
tidal, high-tide and alluvial.

Potential of function integration across

systems

Socio-ecological
Socio-economic

Ecological restoration and socio-eco-
nomic transformation of landscape
_along infrastructure, in paddy field or
within human settlement

Changing water surface and wetland
Flooding or saline intrusion area
Forestation along water-infrastructure
Road depth

Dike modifcation

Special production program

{ 2km grid)

Local
Rural commune within Intertidal case.

Socio-cultural

Resistance and transformation of local
landscape

Landscape transformation with
agroforestry and public activation

(1km grid)

Communication

Limited understanding from research-
er’ s perspective imagining future
performance of Vietnam

* Local sociology implies people trust social
media more than communal organizations in
some cases as the latter are usually composed
of villagers’ family members, mixing interest
and trust. Therefore, the media may be more
useful than communal organizations, but also
under supervision.

Virtual
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Reference

Weiliu Wetland Park, China, 2019

PANORAMA LOKAAL - Julianadorp, the Netherlands,
2020

New form
v30

LATEST APP WATER

Height

SELECT DATE

Accuracy: unknown
2. Date
3. Time

4. Condition of sampling location

0 sunny

(O Partly cloudly

O raining

O clearsky

O fogay

O windy

5. Photo of the site
6. ECOND

7. Temp

New form

v3.0
LATEST APP WATER
QUALITY

9. Photo of Transparency
TAKE PHOTO

GO TO TEST

11. Photo of pH
TAKE PHOTO

12. Nitrate-N & Nitrite -N

GO TO TEST

13. Photo of Nitrate and Nitrite Nitrogen

TAKE PHOTO

14.

Figure 2. Flow application and survey form.

A low-cost water quality monitoring system using a

participatory approach,

Mymmar, 2019
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Start from identifying social and spatial processes
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Interfluvial
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Coast/ Intertidal Tide-domain/Higher tide Interfluvial
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Performative

landscape

Main Principles

Clean water

\

Restore water

Phytoremedia-
tion

Access to knowledge

Sustainable
production

Soil cleaning

A %, -'/ —
Waterway width Waterway depth New water Social infrastruc-
modification modification surface ture activation tion

Public participa- Integration with

tradition

Source: baoquangtri.vn

baobinhdinh.com.vn Google street view Satsuki Shibuya, 2015

thaithuy.thaibinh.gov.vn

Google street view

Google street view

camgiang.haiduong.gov.vn

41
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Proposition catalogue

VISION PRINCIPLE MAIN STRATEGY SPATIAL PROCESS
Performative Landscape clean water waste management along infrastructure
allow redundancy and .
(cont\rni{buteuto enh g nced restore water wetland restoration paddy field
hybridity of i - , -
ybridity of delta in protec access to knowledge sustainable production communal space

tion and production)

Source: Google Earth

42



Proposition catalogue

VISION PRINCIPLE MAIN STRATEGY SPATIAL PROCESS

Performative Landscape clean water waste management along infrastructure
(allow redundancy and

contribute to enhanced restore water wetland restoration paddy field

hybridity of delta in protec- . -

ti)éun ;r:dyproducti:)n;) access to knowledge sustainable production communal space
Land
Agroforestry
Hydrology

Source: Google street view
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Proposition catalogue

TEMPORAL PROCESS SOURCE
short-term Open source data
dry season
ainy season Open report
Monsoon season

Documentary from
long-term artist and locals

CRITERIA

water quality and quantity
land use diversity

sustainable livelihood

VALUE

social connectedness
biodiversity continuity
system stability

local activism
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Temporal- socio-economic

TEMPORAL PROCESS

short-term

dry season

ainy season
MoNsoon season

long-term

Dry season

Pond cleaning

TET lunar Festival
Lim Festival

JAN

Rainy season

Rice cropping

odqr

Lantern Festival

Aqua-harvesting

Monsoon season

nr

4dv:
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Temporal- socio-economic

Source: visa2vietnam.blogspot.com

JAN

Dry season

Pond cleaning

TET lunar Festival
Lim Festival

o

\|||||||||,,,,,,I

Rainy season

Rice cropping

o

oqr

Lantern Festival

Aqua-harvesting

Monsoon season

nr

ddv
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Temporal- biophysical

TEMPORAL PROCESS

short-term
dry season
ainy season
MonNsooN Season

long-term

Water quality

Water fluctuation
inland

Road-based
urbanization

Production
pollution

Soil cycle change

Forestation

time 5
47



Temporal- biophysical

TEMPORAL PROCESS

short-term
dry season
ainy season
MonNsooN Season

long-term

Water quality

Water fluctuation
inland

o

Road-based
urbanization

Production
pollution

Soil cycle change

Forestation

- Vi
p /
.[.
Public {

regulation

" rural migration

 —
influenced by natural
__Aevents
j|;j jf.ﬁ
N ya . ‘}9\ ParisAgre,e‘r"ﬁent

local participation

-
p ’ Ve \\// ™,
-
\
N
N e N

time
7
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Exploratory Catalogue

VULNERABILITY

Water system stability
Climate vulnerability

OPPORTUNITY

National economic corridor
Social diversity
Bioshpere conservation

CASE FOCUS

Freshwater supply and pollution at
coast;

Sustainable saline-tolerance producti-
on;

Community participation in facility
maintenance.

(These are related with problems at a
COST of loss of yield, access to fresh
water, rural sanitation and health...)

SPATIAL

LAND.

paddy field, aqua pond, mangrove field
URBAN.

market, settlement, industry, pagoda
WATER.

communal pond, canal, sluice gate

TEMPORAL

Salinity, monsoon, flooding, drought

MAIN INTERVENTION

Sustainable production
Social infrastructure
Wetland restoration
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Relation Project-territory

LAN D i land with integrated agri-aqua O

production vulnerable to

CUItlvatlon FLOOD in summer and SALINE /) O S
mangrove e intrusion:in winter i highland vegetable
DEFORESTATION due Pt crop with high fertilizer
to shrimp farm INPUT in winter
expansion-.

URBAN e e .

. " POLLUTED A0 , X
OCCu patlo n i discharge from O SLUICE lackof O SEDIMENTATION
. _agriculture industr i maintenahce causing i causing high wate
\H—y | highwaterlevel __ Yolevel ) |
W it ./ EROSION on right :

'

side threatening dike
‘. and p«‘oduction land

o A " ]

Wastewater flow (with N, P, ...)

WATER

] s ! R i
. Increasing RUNOFF I i i 3 O (wastewater I i ‘
CO nSU m ptlo n from urban v ! " ) 1 retréeatment q Increasing RUNOFF
i ! (O INTAKE into cropland | plaht) ! from urban
i by irrigation ! ' | !

Main spatial
components

(tidal fluctuation)

(saline intrusion)
Main land use NN N W O e 1 N COH lmm . H N
water mangrove infrastructure settlement lowland agriculture industry dike
L aquaculture recreation high agriculture
Salinity
sensitivity
sand ridge
Main geology
Recent lowland Middle Holocene marine terrace
Production Brackish water rice-shrimp Double/ triple rice Agri-aqua Double/ triple rice-crop
type
P > [Future urban expansion]
Urbanization Urban (Town) Rural (village, hamlet, commune, etc.)

QO



Main strategies - Water restoration

Reorganizing and potential
local intervention

'I t;nk
>4 ,,"’;épnc P

Bamboo
interposition

Source: Minghu Wetland Park, 2012

Innundation
by widening

sanitation
project

Biofiltration in
farmland

bioswale

i wetland activation for artificial retreatment
RISnEIEVE CONSER@uOn retention and bio-filtration capacity up
—|_ urban water circulation

lagoon transformation for

romotion
P | tide innundation




Reorganizing and potential
local intervention

Source: eboi.vn

N .‘!\
. ;‘{. :_f.«,.
water in thef} ef.asv T
" 2)de) X

v,
iy
\

Training Agro(;Jusmess
center and green
manure

O

wood and green manure
collection and storage

“market with aquaculture

— e knowledge sharing

with waste circulation
O —|_ il A
= - R

Storage and
collection

water
with accomodattion infrastructure
infrastructure

maintenance

" promotion for waste
collection in farm work

O O®

Cinformation and media sharing

Osafe commute and access

-
-
~ S
-

factory renovation
| - &)%) g
o A (lala =

e Y N~ e
,,,,, S e I U N/ ;
Diem Ho River
AAAAAAAAAAAAA T @®E




Source: moha.gov.vn/danh-muc/

Mangrove
restoration

ecotourism
serving

port and market
T consumption and

collection

;|_
ATAT
AR

Riparian
afforestation

Paddy field

wetland transformation

restoration

food process and
composting  (g\m

new farming on

limited space and
process
| _l_

ol

A
NN

I e

‘ ‘D‘iem Ho Riv‘er‘

ot ‘I“Iﬁ““ : el T e fataly
s : o, & l Y o W
i

Training

center

SIS

high value agri and
weland restoration

_I_

€
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Changes in seasonal water surface

widen and soften with
forest edge

water surface- new/ rainy/
monsoon

saline-tolerant wetland

factory adding up retreat-
ment capacity/ nutrient

mangrove conservation

main sluice

| 4km

TN



Upgrade in urban connection

factory for storage-

\Y4 : :
machine, materials, etc.
and serving radius

_|_ publc market as vocational
space

«——  safety and hybridity of
roads

- widen and enhance hybrid-
ity of dikes

—x—  second dike construction

potential urban growth

| 4km TN



Characteristic sustainable production

highland vegetable produc-
tion (with high value
including medicine )

recreational man-
grove-shrimp farm

aquaculture and mangrove
seeding farm

| 4km

T™N



Relation Project-territory

Connecting local and regional through
intermediate scale

Main prinici

Innundation capacity
Riparian buffer
Coastal mangrove buffer

Bioswale phyto-remediation

Public space making
Market accessibility

Solid waste collection

Infrastructure hybridity

Agrobusiness buildup

Local storage capacity

o High-value species selection
.
AN Water-saving technique



Local intervention

- along the infrastructure

[ EXISTING]

[ CUTANDFILL]




Source: ‘King Farm Updates (Feb 2021)°
youtube, uploaded by Angie Mead King

, from

[ TRANSFORMING ]

‘[‘ wh "Hl" l‘ Il|
»wxmxxww

“‘:" ‘I| 'lml‘ My
\xxx

wﬂf

social center spreading
knowledge and storage
for temperory materials

improved surface water

quality for irrigation flexible sluice accommodat-

ing canal overflow and

seasonal use change surface runoff

- vertical farming, water

circulation and monsoon rural sanitation including
sedimentation rainwater purification



Local intervention

Exemplar tools

Levee and earth dike
maintenance

Sluice
maintenance

Circular carbon lab
with water-saving
techniques

Solid waste collec-
tion
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Local intervention e e s——i e

Aview between field and community

04
Source: Google street view



Local intervention S L~ A

Aview between field and community

hi(yl
1 Waj
0 Water oy

Fabric particles @

\‘L >
Biosolids
i

1 Local materials

Liquid clay

Source: Google street view



Local phasing

Better understand actors who
play and how to co-manage.

Source: Open street map

Phase 1

Bioswale with local vegetation, from
flood-tolerant to saline-tolerant.

Co-management

Public/ Department of transportation
Private/ Hydraulic company
Civic/ Cooperative

Source: Google Earth

Phase 2

Public infrastructure activation and intalling
floating sluice for seasonal water buffer.

Co-management

Civic/ People’ s Committee
Research/

66



™

Local phasing | &

Better understand actors who
play and how to co-manage. ]

Phase 3
Forestation and green space connection.

Co-management

Public/ Department of Agriculture and Rural
Development, Department of
Transportation

Private/ Agricultural Extension Club

Civic/ Cooperative

Source: Open street map Source: Google Earth

Phase 4

Soil cycle change through cleaning, cutting
and fillling.

Co-management

Civic/ People’ s Committee
Research/



Local phasing

Better understand actors who
play and how to co-manage.

68

Source: Google Earth



Processes

00 Chec
5 g w Road-based urbanism with high L ouw <
Vision g. 33 G ollution and water usage ¢ 859 g =
B2l z P g 152w 5
- 3 * Biodiversity and green spaces Br E E § @
* Local knowledge of vegetation ]
* Special forestry with MONRE o< g
35848
< 5@
Higher erosion in left side of Red Limited urban wastewater = =5
River, loss of 530”_Y nutrients and retreatment capac\'ty under c m
S . h f pollution accumulation at coastal growing population g
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o | nance
3
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Groundwater reduction deepen Urban flooding due to heavy rain
| inland intrusion |
| . * Groundwater recharge through * Green spaces network by parks or
| Lack of collaboration between orchards and waterway modification lakes;
departments across provinces * Adaptive floodable buffer * Wise collecting and redistributing
| * Local engagement sediments in floodplain
| * Timely communication
* Land and water transportation to
| inland Lack of direct wetland manage-
| ment
| ! N * Integrating water and wetland
Informal private canalization Salinity and monsoon stimulating management;
| changing waterflows future aquaculture industry * PromctingErojects like Vietnam
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Vision

Seeing the future
structure of the delta




Vision
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Vision

Coast/ Intertidal Tide-domain/Higher tide Interfluvial
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Stakeholder analysis, for participation at intermediate

Power and interest analysis forimplementing sustainable production strategy

Public Private Civic

o O

[l

Research

Q) —

MONRE

MOIT

2

74
D People’s |
N Committee
VBARD
O
Agriculture
Extension Club

Q MARD

\
N
N

Business and
companies

MONRE Q
MARD

O

7
moir
, Research Institutes
D People’s
Committee

Farmer
Association
NGOs

 NGC
Agriculture VBARD

Extension Club

2,

Business and
companies

AN

7 Wholesalel

Stakeholders Interest and Engagement
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Stakeholder analysis, for participation at intermediate

Power and interest analysis forimplementing sustainable production

SECTOR

Public

O

Private

O

Civic

Research

O

ACTOR

Ministry of Agriculture
and Rural Develop-
ment (MARD; DARD)

Wholesaler

Farmer
Association

NGOs

(Vietnam Business
for Environment,
Cities Alliance, etc.)

Regulating crop diversification and footprint;
Planning and guiding industrial production and

Green growth planning and forestry conservation.

FUNCTION ACTION/ INTEREST
Regulatory,
Monitoring
sales;
Investment

Participatory

Operation,
Monitoring,
Maintenance

Funding,
Collaboration

Connecting supply chains and material exchange
with efficiency, such as between local small-scale
production and touristism, cooperative and
mobile markets, port offices, etc.

New production models design and execution;
Organizing waste collection and vocational
training.

Supporting local capacity building including
sustainable business and biodiversity, data bank
and information collection, etc;

Ecosystem conservation.

strategy

VALUES FOR THE PROJECT

__ Land cover diversity

Food

Retreatment rate

Job opportunities

Waste management

Subsidy and income

Participation in
regional plan

MONRE

O

MOIT

D People’s

Committee

Agriculture
Extension Club

RN

Stakeholders Interest and Engagement

MARD

Farmei

@) VBARD
Business and
companies
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Regional phasing and regulating

921D se sueahk O1/5

Vision

Policy

Assessment

Regulation

Evaluation

Land use review
Bio-capacity review

Department of wetland/de-
partment integration

+ Conservation ¢—— > +Green Growth Plan ¢——

+ Infrastructure development
+ Forestation

+ Participationlaw ~ ¢—————  monitoring

allocation

data collection
condition evaluation

Project

Rural sanitation/
Participation

reflection

project modification

Regional goals modification

76



Adaptive pathways as part of evaluation

Tipping point 1 Tipping point 2

(existing policies)
Phytoremediation  _ p SR Qnsemrmmmm s O @ TR S R S

|
Soil cleaning 5 O kf:) & O o) O
Sustainable L 2 v pa
production o 9 O o @] 0 O
Waterway width o T o P e D e DU o DO e
modification " ) #f } A m
Waterway depth & o | @ J . ' DU o N 6 ST -
modification ‘ i
New water surface O O Tw o 5 o

0 |

& |
MHNOWLEDGE l

|
Social infrastructure | v v
activation B Qs Qo Qs N e e
Public participation i) O O 1 O O
Integration with v v
tradition O O O

2020 2030 2040 2050

i’



Evaluation

Ecological Land cover density ;— Climate vulnerability
Flood risk

Retreatment rate

. System stability
Buffer capacity at outlet

Social Land

Food
- Ecological degradation

Maintenance of infrastructure

Socio-economic Off-farm job opportunities
Network relatedness
Waste management
Demography and population
Subsidy and income

Participation in regional plan

Evaluation indicators consider productivity, resilience, stability, reliability, adaptability,
equity and self-reliance from MESMIS (Lopez-Ridaura et al., 2002)
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Evaluation - from local to regional

Ecological

Social

Socio-economic

Land cover density
Flood risk
Retreatment rate

Buffer capacity at outlet

Land

Food

Maintenance of infrastructure

Off-farm job opportunities
Network relatedness

Waste management
Demography and population
Subsidy and income

Participation in regional plan

; Climate vulnerability

System stability

- Ecological degradation

Evaluation indicators consider productivity, resilience, stability, reliability, adaptability,

equity and self-reliance from MESMIS (Lopez-Ridaura et al., 2002)

Water quality

land. permeability

. N\ urban f‘orestry} renovation
Water fluctuation |

inland AN

Road-based

urbanization - _
retreament capacny

phytoremediation

\L | agrobusiness
Production o~
pollution i -
green connection
soil cleaning
ST / \\ ,/"
Soil cycle change [ Y

maintenance of
) infrastructure

Forestation T ~—_
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Conclusion - Value

Fragmentation
@ cClimate

Vulnerability /\.
Social
Connectedness

o Biodiversity
_» ¥ Activism Continuit
Socio_ecological __________ ___,——”‘/ SOCiO"eCOIOgicaI ORAIDMILY
Vulnerability -==="""" " (landscape transformat Resilience
Water System Resource co-management
Instability Ecological Adaptive governance
. Degradation Ecosystem-based adaptation . Water System

Stability
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Conclusion

Multi-scalar and systemic thinking

Coast/ Intertidal

Tide-domain/Higher tide

Interfluvial
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Conclusion

Local cultivation and perception, pathways

s

‘ BT s €
: ‘ e
/a‘-\O
A R
) :
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Thanks for listening!

Synergy through water, land and forestry systems
Towards evolutionary socio-ecological resilience in Red River Delta, Vietnam

Zhongjing Zhang (5082358)
Transitional Territories Studio, 2020-2021

First Mentor: Diego Andrés Sepulveda Carmona
Second Mentor: Daniele Cannatella

Jun, 2021

4N 7/

~ |

+ Medical

Craftman

Bamboo craft

Culture documentary
+ Water-tolerant plant

+ Emergent plant
+ Economic plant

-
If | Changing watg

| 1n seasons

—J

4

—_

“Sand
_with bigsoli

NG
N\ NN




85



Adaptive pathways as part of evaluation

Intertidal, household-based

T1 saline/ frwhwm, T2 frwtwvam risis,
agua. potlution supply infra. maintenance

Intertidal, collective

T2 about flooding,

TL saline/ fertility, oo, vt

Aiversity

AL (n fielods/ wetond , ovrgonized by covperative)




Adaptive pathways as part of evaluation

from biodiversity and freshwater
to local livelihood and safety including food and sanitation security.
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Conclusion

Urban planning with biophysical awareness/ ecoservices and well-being

Systemic understanding interdependencies and integration, wise pair, use
efficiency and equity,

Interdisciplinary- integrated geological and hydrological, sociology
awareness

Planning at a higher leveland ‘arm’ local to stabilize the transformation.
Time-wise
Private sectors as important actors and local resistance and acceptance

Cultural appropriation- potential change in diet, festival celebration,
construction materials.



Local adaptation

W\ 7/ NA I/

)

+ Medical

Crattman

Bamboo craft

Culture documentary
+ Water-tolerant plant

+ Emergent plant
+ Economic plant

Changing wa

in seasons

=
U

Y
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Reference, similar context, restore natural and land
captials

https://www.unep.org/explore-topics/climate-
change/what-we-do/climate-adaptation/ecosystem-

based-adaptation

SDG

91


https://www.unep.org/explore-topics/climate-change/what-we-do/climate-adaptation/ecosystem-based-adaptation

Reflection

Values and approach:

* systemic sections as method
* Evaluation framework in the context
* Multi-scalar approach

* Knowledge gaining from local to regional

‘ecosystem-based adaptation
‘evolutionary socio-ecological resilience

‘performative landscape



Layers’
synthesis

(biophysical,
physical, sod

Impact

Annual water .
consumption for Land use for Workers in

irrigati i agriculture sector
irrigation agriculture g

Experiment
of cultivation

(about water
consumption, land
cultivation and
urban occupation)

Stakeholder
collaboration

~

, Local performa-
tive landscape

(local sensitivity,
place and actors)
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assess
landscape from

LYY

[ Urban expansion proposal of delta 2030 (HCI) ] 1 [ Socio-ecological vulnerability ]

Adapted from van Dijk et al., 2013 (Gradients of climate vulnerability, water
instability and ecological degradation)

Made by author

urban occupation)

Source: www.baoquangtri.vn 94



Mangrove conservation

Urban water circulation

Wetland activation

Lagoon innundation

| m pa ct High value agriculture
L eva l u atlon Green manure and wood collection
, . and storage
’ assess the resilience of

landscape from local to regional Market with vocational training

Factory renovation and waste
processing

Vision < v

Waste collection in farm work

Waste collection in urban public space

[ Linking objectives with principles, impacts across-scales]

WM highland vegetable produc-
tion (with high value
including medicine ) 5

W recreational man-
grove-shrimp farm

sem  aquaculture and mangrove
seeding farm

lthatlon
o s, La yers'
- synthesis
[ A method of exploration through transect and plan ] sical,
, social)
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local phenomena

Analysis

performance review

Layers’
synthesis

(biophysical,
physical, social)

design criteria

- )" Main principles , Experiment
[objectives of cultivation
(about water

consumption, land
cultivation and
urban occupation)

, Local performa-
tive landscape

(local sensitivity,
place and actors)
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