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Personal Motivation
A large wildfire in Chongging, China
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Personal Motivation

Mediterranean wildfire
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From the beach, tourists watch a massive wildfire that engulfed a Mediterranean resort region on Turkey's southern coast near Marmaris on July

30, 2021. - ILYAS AKENGIN/AFP via Getty ImageW‘ ot e
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Personal Motivation

Mediterranean wildfire
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A farmer tries to save his goat during a forest fire in the village of Makrimalli on the island of Evia, northeast of Athens, on August 14, 2019.
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Problematization
Wildfire as a global risk
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Problematization
Wildfire in the Mediterranean Climate Regions (MCRs)

Mediterranean Basin
During the 1990s
50,000 fires per year
California (USA) Burned land: 600,000 Ha

In 1993 alone
Burned land: 80,000 Ha
935,000 Ha were affected ‘ )
by wildfire :

i . ?

Sl B - 5 9 3o

Chile e - : :
' Y . South Africa \
Every year average Wiiay = - L V)
Slob0liorast irss ; , Between 1998 and 20000, A it
! i more than 100,000 Ha

Burned land: 52,000 Ha
mainly native vegetation

fynbos vegetation were

burned Australia
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Problematization

Suppression-led fire fighting

A firefighter tries to extinguish a wildfire in the village of Casais de Sao Bento in Macao in central Portugal.
Photography by Patricia de Melo Moreire, AFP/GETTY IMAGES
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Problematization

Forest fire in the Mediterranean Basin
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Source: Forest Fires in EU (2000-2022) by Dick Vogel, https://esrinederland.maps.arcgis.com/apps/instant/slider/index.html?appid=62ababfde63640970b07c2c6ee8563bb5



Problematization

Paradigm shift toward landscape-based approaches

Existing Future

Suppression-led Paradigm shift Landscape-based
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Landscape Monograph

Landscape dynamics and fire regimes interaction

Bosnia & Herzegovina
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Isolated buildings and low tree canopy cover
Isolated buildings and medium tree canopy cover
Isolated buildings and high tree canopy cover
Scattered buildings and low tree canopy cover

[l Scattered buildings and medium tree canopy cover

[l Scattered buildings and high tree canopy cover

Il Clustered buildings and high tree canopy cover

[l Clustered buildings and medium tree canopy cover
Clustered buildings and low tree canopy cover

Landscape Monograph

Settlement distribution and tree density | Rome, Italy

-+ Human settlement
— Mobility
— Hydrological network
B Building density
Water
Fuel bed

Low canopy

Medium canopy

High canopy

Isolated Dwelling (ID)

Transitional Territories - P5 presentation

Il Scattered Dwelling (SD)

Ml Clustered Dwelling (CD)



Landscape Monograph

Human behaviours | Rome, Italy
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Landscape Monograph

Fuel management | Portugal

Wildfire-triggered Near-term Long-term Future Ecosystem state
ecosystem cascade trajectory trajectory trajectory transitions

Drought stress

Hotter drought Dryland forest

Tree mortality and
widespread die-off

Increased risk of wildfire
and insect outbreaks

Fire-suppressed forest

regeneration Climate-disturbed forest

Shift in dominant
tree/shrub species

Major loss of biodiversity and
reproductive capacity

Loss of ecosystem
provisioning service

Woodland / shrubland

Increased erosion
potential

Disruption of land surface
atmospheric feedback

Invasive species and
increased fire frequency
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cultural service

Loss of biological soil
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Loss of supporting service

} i t time (yr)
0o ™ 10 100

image source: https:/fwww-sciencedirect-com.tudelft.idm.oclc.org/science/article/pii/S03781127183082 11 7via%3Dihub#f0005
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Research question

Sub-questions

Research Question

Mitigate wilfire in Euro-Mediterranean Basin

Under the intensifying challenges posed by agri-

cultural abandonment and the rapid growth of

tourism, how to facilitate territorial adaptation
and resilience to wildfire risk by establishing the

landscape-based fire typologies in Euro-Med-

iterranean Basin?

® What are driving forces of wildfire regimes especially in the aspect
of agriculture and tourism and how can they reshape and transform
our territories?

® How to identify and characterize the landscape dynamics in the
Euro-Mediterranean Basin?

® What are the socioeconomic and cultural values of these fire typolo-
gies?

® How to develop adaptive and resilient strategies in view of land-
scape-based fire typologies?

® How these typologies and strategies are applied in a multiscalar
way (from Mediterranean to local scale) ?
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Physiographic Meteorological

Biological

Anthropogenic

MED Atlas

GIS-based methodology | Combining landscape factors
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Landscape-based
fire typologies



MED Atlas
GIS-based methodology | Multivariate clustering
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Settlement Distrik
Urban interface mixed with unmanaged wildland

. Populated coastal land with intensive fuel cover

+
. Fragmented villages with multiple rainfed agricultural lowland

-use Dynamics
andoned agricultural land with intensive fuel cover *

ve open dryness rangeland in high altitude

Fuel Management D entiation
. Low intensity mana ent woodland in humid river valley

. Multifunctional maragement with medium vegetative cover

Climatic & Environmental Disturbance
. Hillside in south facing with strong radiation
Hillside in steep slop¢ with high wind speed

. High windy propelled intensive fuel island




Settlement Distribution

Typology 1: Urban interface
mixed with unmanaged wildland

Typology 2: Populated coastal
land with intensive fuel cover

Typology 3: Fragmented villages with
multiple rainfed agricultural lowland

MED Atlas

Representing landscape system through the lens of fire

Land-use Dynamics

Typology 4: Abandoned agricul-
tural land with intensive fuel cover

Typology 6: Low intensity manage-
ment woodland in humid river valley

Fuel Management Differentiation

Typology 5: Extensive open
dryness rangeland in high altitude

Typology 7: Multifunctional manage-
ment with medium vegetative cover
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Climatic & Environmental Disturbance

Typology 8: Hillside in south
facing with strong radiation

Typology 9: Hillside in steep
slope with high wind speed

Typology 10: High windy
propelled intensive fuel island



Landscape-based Intervention

Downscaling work towards design perspective

Research :

How can we use the result of fire-landscape typologies?
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300M

300M

Landscape-based Intervention
Toolkits based on the risk cycle
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WATERSHED PROTECTION

LINEAR PRODUCTIVE GRAZING
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Design for Duality
Reanalysis of the Iberian peninsula

France

Settlement Distribution
[ Urban interface mixed with unmanaged wildland
Algeria

. Populated coastal land with intensive fuel cover
. Fragmented villages with multiple rainfed agricultural lowland

Land-use Dynamics
Abandoned agricultural land with intensive fuel cover
Extensive open dryness rangeland in high altitude

Morocco

Fuel Management Differentiation
. Low intensity management woodland in humid river valley

. Multifunctional management with medium vegetative cover
50

Climatic & Environmental Disturbance
r 0
—t—
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[ Hiliside in south facing with strong radiation
. Hillside in steep slope with high wind speed

[l High windy propelled intensive fuel island



Design for Duality

Site selection

01
Coimbra, Portugal
Mira, Cantanhede

l

Main typology Design trilogy

WUI and abandoned common land

[ Typology 1: Urban interface mixed
with unmanaged wildland

>
(o]
o
g
—> > Fragmented villages with multiple agriculture low land
E Hillside in south facinng with strong radiation
a Abandoned agricultural land with intensive fuel cover

Landscape-based fire typology
Water basin (Tagus, Jucar)
Hydrological network

Terrain
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02
Alicante
Marina Alta

Coastal metropolitan sprawl|

Typology 2: Populated coastal
land with intensive fuel cover

Fragmented villages with multiple agriculture low land
Urban interface mixed with unmanaged wildland
Hillside in south facinng with strong radiation




Design for Duality

Fire-landscape typologies of three sites

Site 01
Coimbra, Portugal
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Interface typology

Site 02
Alicante, Spain
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MITIGATION

Fire resistant toolkits

framework

Design for Duality

Conceptual theme | Unlock landscape potentials

************************************************

| RISK ,
| @ Characterization of !
‘ 9:(; fire-landscape typologies |
- |
| g Fire-scpae vulnerability :
-2 |
ADAPTATION
[ Interface ] —— [ Agriculture as entity ]
c
o
s 'a’
()
o
[ Littoral ] —— [ Tourism as entity ]
: Fire smart landscaping :
| > 1
3 l |
: - Fire integrated within :
| human-natural systems :

RESILIENCE

________________________________________________
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Design for Duality

Re-analysis :

Site 01_Interface typology

Coimbra, PL
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Re-analysis of regional specificity _ Site 01

Afforestation activities

Tree planting in Serra do Soajo (1902) Sowing in the National Bear Forest (1907-1908) Sowing in the dunes of Ovar (1933)

Source: “About forestry services”, by José Mateus de Almeida Mendia (1945)
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Re-analysis of regional specificity _ Site 01

Forest dynamics

20th 21th

Increasing of forest Dynamics between forest, agrarian and uncultivated land

%4

1990 2006 | 2ul

i Broad-leaved forest [ Hydrolographic system
E# Coniferous forest — Waterways

Mixed forest — Administrative boundary
[ Natural grassland [ ] Slope

Transitional woodland-shrub
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Re-analysis of regional specificity _ Site 01

Flammable forest today

Transitional Territories - P5 presentation

|| Forest density
@ Maritime pine
(O Eucalyptus
| Water

I« 0 2,5



Site 01

Re-analysis of regional specificity

Flammable forest today

Burning eucalyptus forest

Eucalyptus forest

(Source: Portugal’s ‘killer forest’)

(Source: The Portugal News)
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Re-analysis of regional specificity _ Site 01

Flammable forest today

Portugal: 28 years ago a village fought against eucalyptus.
The land never burned again

WRM Bulletin 238 9 July 2018

In 1989, there was a war in the valley of Lila, Portugal.
Hundreds of people gathered to destroy 200
hectares of eucalyptus, fearing that the trees would
rob them of their water and bring fire.

Issues: Seeds of Hope / Seeds of Hope / Large-Scale Tree Plantations / Timber /
Struggles Against Tree Monocultures

Countries: Portugal
Special section: 21/09/2018

Languages: English / Espaiiol / Francais / Portugués

BfyYy O%

"Violent" afforestation
(Source: World Rainforest Movement)
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Re-analysis of regional specificity _ Site 01

Mobility network & surroundings

Eucalyptus

Section AA'

‘ Settlements

Burnt land

bl sl o W st sl sl

Section BB'

Cropland

Section CC'

o o \' Orchard

r 0 2,5 5 km

—

— Primary road Il Mobility associated land

— Secondary road | Community boundary

Settlement | TEUNUTS 3

-+ Settlement along the mobility network Section DD
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Re-analysis of regional specificity _ Site 01

Urban wildland interface

01 Finger-shaped

N

g7
78
%

L
[

A

Built surface [ Forest Bl Cropland [Jl] Pasture Source: https://florestas.pt/valorizar/baldios-o-passado-e-o-presente-das-terras-comuns/
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Re-analysis of regional specificity _ Site 01

Urban wildland interface

02 Transition

" _ _-!: 4
Tt AR SRy 2 AR
o 0By pday b S

S J

ol

=
.

Built surface g Forest [ilil Cropland || Pasture Source: https://florestas.pt/conhecer/o-uso-do-fogo-em-portugal-da-tradicao-a-tecnica/
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Re-analysis of regional specificity _ Site 01

Urban wildland interface

03 Cropland-surrounded

IO e,

- Py,

Built surface [ Forest Bl Cropland [Jl] Pasture Source: Julie Dawn Fox
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Re-analysis of regional specificity _ Site 01

Urban wildland interface

04 Forest-surrounded

Built surface g Forest [l Cropland [} Pasture Source: https://issuu.com/gsdharvard/docs/canary-in-the-mine/s/16382651
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Site 01

Flows of community unit and common land

Re-analysis of regional specificity

Flows of forest and agriculture management

Internal flows of village

External rural-urban flows

@ Management on cropland from urban agency

o Fuel consumption from grazing

o Utilization of forests by villagers

© Management on cropland from rural agency

(6 ) Operations on silviculture, grazing and agricultural planting

e Urban techinique support

@ Orchard management

@ Nutrient exchange with soil

© Depopulation of villages

@ Forest management

o Wood production transport

Urbanization

Orchard

TSI el A
A A S

W

Pasture
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Re-analysis of regional specificity _ Site 01

Conclusion of re-analysis

LANDSCAPE CRITERIA > TOOLKITS APPLICATION > FIRE ADAPTIVE RESILIENCE

Agro-silvo-pastoral-

ism (Montado) M.3 Transitional buffer

M.1 Vegetation fire-breaking
Rp.3 Terrain control lines
Pv.4 Linear productive grazing

M.3 M.1 Rp.3 STRATEGY A
Regional fire break network

Common land Pv-a

forestation  restoration (Baldio)

F &

i
g B
if

Rc.2 Smart reforestration

Pv.2 Fuel spatial modification

Pv.3 Agroforestry mosaics STRATEGY B

Fuel spatial modification

Rc.2 Pv.2 Pv.3

13
i

1
T
it

11+
scoe

3
sece
.

Pp.3 Community as territory

Rc.3 Land use replanning STRATEGY C

Community-based management

Pp.3
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Design Intervention _ Site 01

Design intervention :

Strategy A: Regional fire break network
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Design Intervention _ Site 01
Strategy A: Regional fire break network

Type 1 Type 2

Linear grazing along the settlement mobility network

Thining operation in the dense conifer and eucalyptus forest

Type 3 Type 4

Fire control line along roadbed in the hill cropland Raised hill roadbed between wild forest and orchards
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Design Intervention _ Site 01
Strategy A: Regional fire break network

rimary fire break network
=== Sub-network

B Linear grazing system

| Decreased risk settlement
O Fire risk point

== Primary road

== Secondary road

aNova de Poiarey ~ ~" Tertiary road
4 X 4 Municipality

i Settlement

N ’ ;. [¢) B EEN 1+2 (National ecological structure)
Y% ﬁ‘@ ‘ o MMEENT
/ e o ondeixa-a-Nova . B EEN 2
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Site 01
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Fuel spatial modification

Strategy B
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Design Intervention _ Site 01
Strategy B: Fuel spatial modification

Recovery Succession Productive Establishment Ecological Establishment
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Design Intervention _ Site 01

Strategy C: Community-based management

Common Cultural Returned Private
land owner  appreciation labor distributors
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Design Intervention _ Site 01

Strategy C: Community-based management

j ,) <
_ I
e : Lt
/1 \3@
~gft

.
&2
{ S .

+ 3-Velha ;.:j
i :

N
\
.
N Y

P4
Cantanhede
+ /‘5 5

N
(\) +Mirnda do Corvo

3 ¢
NV,
i

3 e
| Pamgilha
\ e

hheira de Péra

— District management ® Management hub
+ Municipality center [ Existing managed common land ("Baldios”)
--— Community unit Proposed managed common land
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Design Intervention _ Site 01
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Design Intervention _ Site 01
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Design Intervention _ Site 01
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Design for Duality

Re-analysis :

Site 02_Populated coast typology

Alicante, SP
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Re-analysis of regional specificity _ Site 02

Fire category

e ) = € =) § ) —

B

Urbanization

B Artificial surface

E Coastal community

Fire categories

@ Intentional fire

Fire caused by accident or negligence

@ Fire caused by lighting
@ Reproduced fire

408 fires
10.177 Ha burned

The size of the bubbles is the actual size 