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Topics

* Landscape ecology and ecological planning approach and goals

* Research on urban ecosystems dynamics and their ecosystem
services

* Research on monitoring of megafires and their effects on
landscape and ecosystem services

* Final remarks
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Paradigmas naturalezay
desarrollo sustentable

Aprovechar
Naturaleza == Humanos
Proteger para
I asegurar
Naturaleza supervivencia
humana

Servicios ecosistémicos

Bienestar humano

Naturaleza

|

Comunidades
humanas

Asegurar persistencia
de procesos
ecologicos y del
derecho a la vida de
entes no-humanos
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La naturaleza y los servicios
ecosistémicos

¢Que habia? ¢Qué queda?
¢Que beneficios genera?
¢Como podemos protegerla ¥ ; |
recuperarla? o
iDonde?
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SIMBOLOGIA

Coberturas uso de suelo
[ Vegetacion de Ribera .
[ Bosque Nativo en Reserva ~— Red vial
] Bosques mixtos y nativos remanentes Areas 'urbanas
[ Matorrales Red Hidrografica -f
[ sistema de humedales Cuerpos de agua B
[ Cuerpos de agua [ Limite Subcuencas
E Suelos descubiertos y con escasa vegetacién : Provincias 'Canogl'aﬂa elaborada Mo el ?mym GEFSEC ID: 9766 Promoviendo %
Bl Piantaciones Forestales ‘ la conservacion y el manejo sostenible de los humedales costeros y sus cuencas -
: aportante, a través de la mejora en la gestién y planificacion de los ecosistemas

B Praderas y Agricultura . . P

e ge de borde costero de la zona centro sur de Chile, hotspot de biodiversidad”  |JRBANCOST
- Urbanizacion Coton e stmaiizesie oo bs barts

Estructura del paisaje

para delimitar
piezas clave

Lirmas v meces

Gajomar Conificadon Superticie (W)

Frasnar Temparal T

Satene de Himetaes |Permarertes 1333
| Foud Pl y dunas 114,35

Powed Hdrogrates £ novads w07

Cuemon de sgum Mering e Aﬁ:s—
et ] [ -

Rojas et al. 2021. Definicidn de limites e identificacion de
areas prioritarias a restaurar del Sistema Humedal Rocuant-
Andalién-Vasco Da Gama-Paicavi-Tucapel Bajo, comunas de

Concepcidn, Hualpén, Talcahuano y Penco, Region del Biobio.
GEF-URBANCOST




|dentificar necesidades y prioridades
de restauracion ecoldgica

Necesidad de restauracion
Muy baja prioridad Muy alta prioridad Red Vial
Red Hicrogrates
Cuarpos de agua
I Areas verces
Comunas

Rojas et al. 2021. Definicidn de limites e identificacion de
dreas prioritarias a restaurar del Sistema Humedal Rocuant-
Andalién-Vasco Da Gama-Paicavi-Tucapel Bajo, comunas de

Concepcidn, Hualpén, Talcahuano y Penco, Region del Biobio.
GEF-URBANCOST



Planificacidn
ecoldgica

Pt

Borde de costa Area de Estudio
Microcuencas Rio Bio-Bio Estero
Huglqui y Desembocadura,

Rio Menco, Rio Laraquete,

Ric Andalien y Rio Pingueral
Quebradas

Cerros Isla

Area Urbana y Vislidad

Vias Principales Arboladas
Rios, Esteros y Lagunas
Humedales

Praderas

Matorrales

Matorrales arbarescentes
Bosques mixtos

Bosques nativos

Cobertura vegetal

Dportunidades para actividades
deportivas

Dportunidades para educaciony
resguardo cel significado cultural o
patrimonial

Dportunidades para recreacion,
esparcimiento y contacto con la
naturaleza

Polinizacidn y dispersion de
semillas

Proteccion de incendios forestales
interfaz rural-urbana

Pravisidn de agua para usos
multiples

Requlacion de la calidad del aire
Requlacién del flujo de ague

Requlacion TP locales extremas

Vegetacion usada como material 0
fuente de energlaflefa, madera)

Control binlogico de plagas
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Cerros Isla:

Notos Acciones de planificacion ecoldgica

Cobertura Vegetal Urbana: i
Nodos .

R
L}
I
1
‘
, < | ¢ 8
Areas Verdes Urbanas: N ] ] 5
Nodos : : 1
L . i
- | 8
Cuerpos de Agua y < : ] '6 8
Humedales: o R A <L
Nucleos = > | 2 e -
= g e =
< 0 | e ;*3 —
Vias Urbanas Arboladas: 5 = 8 ! g
Conectores - \ )
I 1
(N
Cursos de Agua: | :
Conectores

http://www. cerrosisla.cl/
cerros-isla-de-chile

Remanentes Naturales:
Nucleos Ecolégicos
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Cinturdn verde para Concepcién Metropolitano

PROPUESTA INFRAESTRUCTURA VERDE
COBERTURAACTUAL

A

OCEAND Prdiricn ) REGION DEL NUBLE

Cobertura de suelo
: A o N Agua

\ B Humedales

B Gosque Nativo
B Matorrales
I Praderas

5 \mgado

Descubiento
0 Poca Vegetacidn
I Piantaciones
B urbano

Lirete AMC

Limde

PROPUESTA INFRAESTRUCTURA VERDE |

COBERTURA MODIFICADA

DCEAND FACIFICD

A

REGION DEL NUBLE

Cobertura de suelo
B Agua
B Humedales
B Bosque Nativo
1| I Matorrales
;| W Praceras
Imgado
Descubierto
© Poca Vegetacidn
B Piantaciones
B Urbano
Lirmute AMC
Limite comunal

Ivonne Rueda 2021
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Urban
evens  EYLA-CHILE  CEDEUS -

URBAN ECOSYSTEM SERVICES IN MYRIAD OF
GREEN SPACES COVERING A LONG LATITUDINAL GRADIENT

vessel

Valoracion y evaluacion de servicios
socio-ecosistémicos locales.
ANID/Fondecyt Regular 1202003
2021-2023

wWWwWw.ecosistemasurbanos.cl



é Objetivos

® Evaluar cdmo se estructuran los espacios verdes en términos
de la vegetacidon que contienen y cOmo ésta varia en un
gradiente latitudinal, haciendo uso de técnicas de
clasificacidon de coberturas del suelo.

® Evaluar grupos de servicios ecosistémicos a partir de
expertos

® Cuantificar 4 servicios ecosistémicos:
® polinizacion
® provision de frutales
® almacenamiento de carbono
® amortiguacion de la temperatura

® Contrastar existencia de diferencias entre tipologias de
espacios verdes y entre mediciones insitu y valoracion de
expertos




Chilean cities under evaluation of their green spaces
and ecosystem services

’ u?;mr,@mm @)

Punta Avenas (7) | Simbologia
. ( I Area urbana consolidada ciudades trabajadas
® Ciudades
Limites paises
[ Resto de paises
Chile




2 Chilean cities under evaluation of their green spaces
& and ecosystem services

City, conurbation (C) and/or Population Geographic coordinates Dominant climate based on modified Képpen-Geiger classification.
metropolitan area (MA) (inhab.)

Arica 205,000 18.47°S,70.32°0 BWh Hot Desert climate

Iquique (C) 295,000 20.21°5,70.15°0 BWh Hot Desert climate

Antofagasta 155,000 23.64°S, 70.39°0 BWk Cold Desert climate

Copiapo 150,000 27.36°S,70.33°0 BWk Cold Desert climate

La Serena (C) 415,000 29.90°S, 71.25°0 BSk'(s) Cold Semi-arid climate with dry summer and oceanic influence

Valparaiso (MA) 945,000 33.04°S,71.61°0 Csb' Mediterranean climate (warm summer) with oceanic influence

Santiago (MA) 6,105,000 33.43°5,70.65° O Csb Mediterranean climate (warm summer)

Rancagua (C) 285,000 34.17°5,70.74°0 Csb Mediterranean climate (warm summer)

Talca (C) 250,000 35.42°5,71.66°0 Csb Mediterranean climate (warm summer)

Chillan (C) 250,000 36.60°S, 72.10°0 Csb Mediterranean climate (warm summer)

Concepcion (MA) 930,000 36.82°5, 73.05°0 Csb' Mediterranean climate (warm summer) with oceanic influence

Temuco (C) 310.000 38.73%S,72.59°0 Csb Mediterranean climate (warm summer)

Valdivia 155,000 39.81°S,73.24°0 Cfb'(s) Marine West Coast climate (warm and dry summer) with oceanic
influence

Puerto Montt 250,000 41.47°5,72.94°0 Cfb' Marine West Coast climate (warm summer) with oceanic influence

Coyhaique 50,000 45.57°S,72.06°0 Cfb Marine West Coast climate (warm summer)

Punta Arenas 125,000 53.16°S, 70.90°0 Csc Mediterranean climate (mild summer)
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& Green spaces typologies

Residential green spaces (RGS)

Urban parks (UP)

a 1 - - Area: 500 sq.m to 5,000 sg.m - Area: 20,000 sq.m to 100,000 sq.m
' | Irregular shape and small areas. Open/public spaces with proper
. B RG are located in the neighborhoods equipment, e.g: seating, streets lights,
. signals, etc.
0 100 200 0 100 200
w— leters

——[eters

Urban natural remnants (UNR)

- Area: >100,000 sg.m
Semi-natural parks, e.g: urban hills,

- Area: 5,000 sgq.m to 20,000 sq.m
Regular shape and often part

| N - ' Local parks (LP)

spaniard dameros. This main square

. mountain ranges on the edge of the
o = related to the civic center city, wetlands, river edge, etc.

0 00 20 : 0 200

I IMeters

) Meters




Methods

e Database of urban green spaces (UGS)
« N=11,340; 293 UP; 4,000 ha of RGS, LP and UP.
» Clusterization by typologies (size), types of vegetation and socio-material variables

UGS indicators
* Availability (sg.m/inhab) & accessibility

* Land cover classification within RGS
* Sentinel-2, Random forest, Google Earth Engine

* Expert-based valuation of ecosystem services, by UGS typologies and cities
* 21 experts

* |n situ measurements in 94 UGS
e Selection by clustering of green spaces tipologies and land cover
* Air temperature, structural measurements of trees
* Plant composition: pollinating plants and fruit trees
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< UGS indicators

EV residenciales (500 m?2 - 5.000 m?)
) Parques locales o plazas (0,5 - 2,0 ha)
Espacios verdes Parques urbanos (2,0 - 10,0 ha)

{INE, 201 9} Remanentes naturales urbanos (>10 ha)

|
.L l

Indicador de
accesibilidad

Indicador de provision

| [
| l |

@
M2/Habitante Adultos HERERLE cnn_ movilidad
reducida
4
Isécronas de 5 0 10 min Isécronas de 5 0 10 min
- velocidad 4 km/h - velocidad 2 km/h

OpenTripPlanner

Multimodal Trip Planning

) N =



& Green spacesin Chilean cities = B Residencial
_ o GS
Northern e [ | ‘
. (arid cities) L m Local parks
5,1 sqg.m/inhab. e ——
RGS: 2,4 sq.m/inhab. o — m Urban parks
LP: 1,3 sq.m/inhab. s —
UP: 1,7 sq.m/inhab. o
UNR: 26,7 sq.m/inhab.
Urban green spaces provision -
does not meet accessibility. e —
Each typology of UGS plays a
specific role in pursuit of S
sustainable development goals.
Monitoring UGS indicators needs e —
detailed characterization of UGS Southern o
typologieS. h . .. o
umid cities
( ) N o
De la Barrera et al. 2023. Urban forestry and urban greening. ~ cuese

0 5 10 15
UGS provision (sg.m/inhab.))
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29% vel. reducida
19% vel. normal
4,9% vel. reducida

Parques locales (plazas)
14% vel. normal
4,6% vel. reducida

Parques urbanos (*10’)

Espacios verdes residenciales
65% adultos (vel. normal)

UGS accessibility

2



Goggle Earth Engine Search places and datasets m @ B .
cluiﬁcacksuov nbmn_Santim . Get Link -I Sava . Run -lmm -IAppl E

10
* var geometryz Polygon, vertlces E] B

1 //Defmumn de 13 coleccién de imdgenes a trabajar, filtrando por fecha,
2 //porcentaje maximo de nubes, geometria, bandas, filtro de indice, seleccién de la banda y
3 //estadistico usado (promedio-mimmo-maximo-el rango se hizo por fuera)
i 5 var collection = ee.ImageCollection('COPERNICUS/SZ SR').filterDate('2019-88-21','2@819-08-30').filterBounds(fc).limit(18, 'CLOUDY_PIXEL_PERCENTAGE').filter(ee.Filter.lt('DARK_FEATURES_PERCENTAGE',20)).mosaic()
i g print(collection)
i 8 var collection_1 = ee.ImageCollection('COPERNICUS/S2_SR').filterDate('2819-88-81','2019-88-30').filterBounds(fc).filter(ee.Filter.lte('CLOUDY_PIXEL_PERCENTAGE',28))
i 13 print(collection_1)

-
=

var collection2 = ee.ImageCollection('COPERNICUS/S2 SR').filterDate('2819-28-01','2819-08-3@').filterBounds(fc).limit (16, ' CLOUDY_ PIXEL_PERCENTAGE').mosaic()
1 12 print(collection2)

[y
o

Map.addLayer({eeObject:fc,name: 'poligono area verde'})

115 Map.centerObject(fc)
16
17 //Se corta la coleccidn por el area trabajada y seleccionan bandas de la imagen nativa
18
i 19 var agua = collection.clip(fc).select('SCL')
20
i g var agua2 = agua.eq(h)
1 23 Map.addLayer(agua2)
24
s N
’ Z
9 ~ % B Geometryimpors | Layers Mapa Satélite
— ~ Ebatioo Lo Soine Chicureo ————
=
o+ El Divisadero Lampa :7]
= &
Lepe J Y 2 . LaDehesa
alinagrande * ~
LaPalma AR )
T y wiEA ¢ *TTEl Arfayon Corral
§m«r (-:] .‘;5‘_' ‘UBBMM Quemado
quuslnde .%1".' > %‘F. 4 v ,5,' Lo BURROT <
a Vina e R ) = % Comatlerrs
vadh Lo ,\,:_ Hyechyraba "'\ -z .
2 4" S -
(0] .
Curacavi
Las Rosas \'olenco
Los Pangulles
&) O “
Los Rulos
Lo Ovalle
prombo El Aifalfal
Patoguilla
Matla Pinto
|Los Maltenes Los Maitenes
Cubiertas g
)
I Césped - otros cubre suelos similares paz"’ ""k"”’ Piuquenes
M Cobertura arbérea \ B s
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. A :
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Land cover of urban green spaces

Google Earth Engine
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&~ Land cover of urban green spaces

La Serena - Temuco-Padre
Arica Antofagasta Coquimbo AMS AMC Las Casas |Punta Arenas
Kappa [~ ¢, 0,779 0,718 0,890 | 0,756 0,687 0,766
Land cover of green spaces
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Arica T NN | —
Antofagasta ] ]
La Serena - Coquimbo ] | ]
AMS ] | ]
AMC ] | ]
Temuco-P.las Casas Y [ e

Punta Arenas

I

@ Lawn and hebaceous plants
@ Scarce vegetation

De la Barrera, Reyes, Trufello et al. (in prep)

B Trees and shrubland

Ml Impervious soils

[J Spontaneous vegetation
B Water bodies
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& Land cover of urban green spaces

Water bodies

Hat e

E Residencial and local parks

Bl Urban parks

Scarce vegetation

Spontaneous vegetation

Lawn and hebaceous plants

frees and shrubland —

20 25 30 35

Average fraction of green space (%)

De la Barrera, Reyes, Trufello et al. (in prep)
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SERVICIOS
ECOSISTEMICOS

de la Paz
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Expert valuation of ecosystem services by type of green space

All ecosystem services Groups of ecosystem services

UP high veg.

UP medium veg. |
Urban parks (UP)

UP low veg. [

RGS & LP high veg. [T

UP medium veg.

Residencial and
RGS & LP medium veg. |[Immn Local Parks

UP low veg.
(RGS & LP)
RGS & LP low veg. F
R LP hi .
0 1 2 3 4 5 GS igh veg and
Local Parks

RGS & LP, and types of UP

 No difference between northern and RGS & LP low veg.
southern cities.

* Significant differences between types of RGS & LP medium veg. r (RGS & LP)

o
[
N
w
IS
wn

B Cultural ES m Regulating ES Provisioning ES




Chilean cities under evaluation of their green spaces
and ecosystem services

LA SERENA - COQUIMBO

RANCAGUA - MACHALI

>

—
3881'S

TEMUCO - PADRE LAS CASAS

13

VALDIVIA

e ¢

COYHAIQUE

PUNTAARENAS




In situ measurement:
& Cooling effect and carbon storage depend of UGS size

Cooling effect by difference of temperature in/out [2C] Cooling effect by difference of temperature in/out [2C]

0.0 - . 0.0 I
U0 - Reside spaces Lo LP) R W R gh L L h
| -2.0 qvegetation m m veg ion!/eg ion m m vegetation
' vegetation | vegetation
. -4.0 -
= 6.0 1
c | -8.0 -

514.0 -
Residencial gre \

/ -14.0 - spaces (RGS)
-16.0 Local parks (LP)
1.0
* Tendencias claras por tipologia, con

Residential green spaces Local parks (LP) exce!ouon de p_a,rques locales con pocay
(RGS) media vegetacion

o o b
o o o
1

e in temperature [

(S
N O
o O

ere

-10.0

Difference in temperature [°C]

-12.0

Carbon storage by trees [kg C/m2]
2.3

NN
o (2}
1 J

=
(92
1

o =
vl o
1 1

Carbon store [C/sg.m]

o
o
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2  Plants able to produce ecosystem services are linked to local
< conditions

Pollinating plants (eg honey or nectar plants) (Pollination,

50.0 - Regulating services)
45.0
B Pollinating LP high vegetation
40.0 1 I t . .
plants (eg LP medium vegetation Residencial green
35.0 - honey or LP low vegetation RGS
© ’ . . RGS high vegetation
2 (Pollination, ghves
? 25.0 1 Regulating RGS medium vegetation Local parks (LP)
20.0 A services) RGS low vegetation
15.0 + i
W Fruit trees 0O 10 20 30 40 50 60 70 8 90 100
10.0 ~ (provisiong Ind/ha
c0 - services
0.0 4 Fruit trees (provisiong services)

Residential Local parks _ _
LP high vegetation

green (LP) ) _
spaces LP medium vegetation Residencial green
(RGS) LP low vegetation spaces (RGS)

RGS high vegetation _— e o e e o = = =m w

Local parks (LP)

RGS medium vegetation

* Tipologias no explican cantidad de RGS low vegetation

meliferas y frutales con total claridad. 0 5 10 15 20 25
Ind/ha




Conclusiones y préximos pasos

°* Muestreo (n=94) a través de técnicas de clusterizacion y técnicas de
evaluacion con expertos permiten proyectar resultados al universo
de espacios verdes urbanos (N= 11.340),

°* Medidas in-situ tienen a validar evaluacién de expertos, con algunas
excepciones asociadas a servicios ecosistémicos dependientes de
seleccion de especies

° Patrones norte-sur poco claros-> produccidon socio-material de la
naturaleza

* Cobertura vegetal y SE derivados de la biomasa se asocian con
tipologias de EVU, no asi aquellos asociados a composicién de
especies.

* En desarrollo:
° Evaluacidon remota de otros servicios ecosistémicos
° Vinculos con intereses y practicas sociales e institucionales en
la produccién de espacios verdes.
° +

g

Chigiayante & Cerro Manquimavida




F. de la Barrera, C. Henriquez

Linking urban vegetation

Change in vegetation cover, UC: urban core, NP: new peripheries.

cover and effect on air - oo

uc (1) 2%

uc (13) 1%
temperature e
NP (T1) 16%
NP (T3) 5%
—NP change (T3-T1) -11%
Santiago
uc (17) 5%
uc(12) 6%
—UC change (T3-T1) 1%
NP (T1) 24%
NP (T3) 17%
—~NP change (13-T1) -7%
Concepcion

uc (11) 3%
uc (13) 3%
— Urban core change (T3-T1) 0%
NP (T1) 21%
NP (T3) 10%
—NP change (T3-T1) -11%

BT v

——
g PRSGRN

TIMPIRATURAS (4|

Bl vaens 00 » Fig 2 a) Land serfa (LST)and &) N lized diference vegotation index (NDVI) for Samtiago. LST ana NOVI ndexes wirs
B ny %0 00 Saelig image taken Yom NASA Landsat Progeam, 2000, Landsat TM. scene LTS23308320000750C0A02 L17, USGS, Siow
Ellars Bl ew Fala, G3/16/2000.

[lma om0 000 121371 foemad pore ) 9B 002

De la Barrera & Henriquez 2017. Ecological indicators.
CEDEUS: C Fuentes & F de la Barrera 2021 Inostroza et al. 2016. PLOS One



Aurora de Chie, Temperaturas
mdximas a las 14,00 hrs,

MW MNC
Wyw il
Bl 2%.1% 288 4C
WEw AT
MAw) e
M A
104 4 07 °C
hove W70

A

Sin VcictulOn

V-nu«:idn 45%

e m.

Vepetacion 20%

Aurora de Chile Prat con Av. los Carrera

Nrgetmaba I8 Feptma I0N Vgraiie B0

Vgt A Urgttani NN

CV base = 10,6% CV base =5,1% CV base =8,3% CV base=5,6%
SiCV35%=-0,5°C SiCV35%=-1°C SiCV35%=-0,8°C SiCV35%=-0,7"°C

CEDEUS: C Fuentes & F de la Barrera 2021
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Coleccion Landsat
57,8y9

HEALTHY STRESSED
WECETATION POMLDCTANCET VEGLTENON RIPLACTANCT
0% NIk s R0 NN " w
Y #
]-’ " 4
NDVI = 0,72 NDVI=0.14

NDVI = LMRERED

NIR + RED

\ 4

Extraccion de
vegetacion

Estadistica zonal

(X, S)

: @&

Construccion Serie

Imputacion y Ajuste

Deteccidon de cambios,

Temporal de ST tendencia y estacionalidad
I
¥, o
? ”“‘v‘f ng
> ¢ Q
Ilii.. muLH
v LT Ceen
Aplicacion Mann- Correlacién .
> . > Forecasting
Kendall por tramo variables

Tesis de doctorado en
ciencias ambientales
Juan Munizaga
Director: Octavio Rojas

*Water Bodies 100m Version 1
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EDITORIAL article

. o This article 1s part of the Research Topic
Front. Sustain. Cities, 29 November 2022

. Urban Greening for Ecosystem Services Provision: A Latin-
Sec. Urban Greening

American Cutlook
https://doi.org/10. 3389 frsc. 2022 1101406 _ _
View all 6 Articles »

Editorial: Urban greening for ecosystem services
provision: A Latin-American outlook

ig Ignacio C. Fernandez”,

! Centro de Modelacion y Monitoreo de Ecosistemas, Facultad de Ciencias, Universidad Mayor, Santiago. Chile
2 Department of Natural Resources and the Environment, University of Connecticut. Storrs, CT, United States
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Cynnamon Dobbs?" and o Francisco De la Barrera™

Editorial on the Research Topic
Urban greening for ecosystem services provision: A Latin-American outlook

Planning for ecosystem services provisioning through urban greening is one of the
key strategies to move toward more sustainable and resilient cities (Geneletti et al.,
2020). While the last years have been prolific on urban ecosystem services research,
the studies have been mainly focused on developed regions (Luederitz et al., 2015),
leading to a gap in knowledge regarding the particularities of urban ecosystem
services in highly-urbanizing regions, such as Latin America.
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MEGAFIRES IN CHILE 2017 AND THE DIFFICULT RECOVERY
OF THE LANDSCAPE AND ITS ECOSYSTEM SERVICES.
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Grandes incendios forestales de Chile Centro-Sur y sus
efectos ambientales y urbanos en el periodo 2001-2021
ANID/Fondecyt N° 11190530
2019-2022
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Environmental and social effects of megafires en South-Central Chile

Valparaiso

N
Metropolitana
+C02 and PM2.5 + runoff . + morbidity - households
+ sediment transportation O'Higgins and mortality - social identity
+ flooding risks + conflicts
+ migration
Maule
ENVIRONMENTAL EFFECTS
SOCIAL EFFECTS
Nuble

Biobio

i i - natural vegetation
* soil erosion - habitat for egdan red + emergency costs - mental health
- vegetation cover gere L
. ) species . - forestry productivity + trauma, stress,
+ landslides risks P Araucania , : )
+ migration - agriculture production depression

+ invasion of exotic species
- ecological succession

Fuente: Bowman et al. (2017); Castillo et al. (2003); CONAF (2017), De la Barrera et al. (2018); Gonzélez et al. (2020); Quintanilla (2000); Ubeda & Sarricolea (2016).




Megafires affect urban areas by loss of ecosystem services
through air pollution (>100km). January 25-29, 2017 & February 14, 2019
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Megafires affecting urban areas by loss of ecosystem services

2011
2017
2012
Imagenes  en color  verdadero
MODIS/Terra, Aqua/MODIS, 'y Suomi AOD (profundidad 6ptica de aerosol) 20 19
NPP/VIIRS (Worldview) MCD19A2_GRANULES (GEE MODIS)




Horo Mo R e Noro o nowro Vo
1 1 1 1 1 1 1
N [ozoss
e |v| f o A
- —
. -
Impact on - Foers
-
AN G
L] . Lon S i
T Mo
y et
, T8 garones
Tagare TPt ar
.
)
uman nead et
R
o 0520
TR
Vot
| Simbologla [
®  [Datacones SINCA vy
i & Area cuemada desde 02 01.20%4 al 15.01.2014
Cormuras alectatus (12-00-2014 @ 15002014
! (:3 Arey Crxtydo
e
.
Estacion L Comuna iy 1 2N N
La Gredx Puchuncavi i 73
vn
s Tacahuano : o Paroey
ENAP Prce Hualoan '&
srows-] | |[PoCre Las Casaa d P Ios Cass
Las Encnas Tenuco Teruco
it Temco 11 daimy
[Carro Nevia Carra Navm %
£l Soacus H Bosque
e i LU ndepandenca & o
Lo Flanda La Forda » >
Las Cones Las Corddes % [rarors
Pucahuel Podahuel Y
sworse] | |[Puents Ao Posnie Al
Parque O'Hgoins Sartago
Talsganie Taagante
Los Materes FRuchuncav!
Vertanas Puchuncavi (Y-
Vaparsac _[Vaparasa T s v
Ranzagua i RancagJa X
unco Curco Babacds
Lrares Linares
WOy UC Mauls Teica
La Florida Taca (LT .
Unwersidad de Taks Taca Kiometros
|Kingston Colege Corncepcdn Sourcas: £, HERE, Gamn, i
Nueva Libertsd Talcahwam reroved P Corp . GEBCOD, USGS, FAQ
NPS, NRCAN GecBase, IGN, Kadasiar N
Cvdnance Survey, Esnl Japan, MET] Ear
T T T T T T T
TraTe noud sIvo n'oro 1o Moo 1'0v0

Concentracion diaria PM2.5

Egresos hospitalarios cada 100.000

AQ ponderada por distancia (ha/m)

(ug/m3)

0.3 - .
Daily burned area
0.25
——Chillan
0.2 - »
Curico
0.15 - — Santiago
01 4 Valparaiso
0.05 -
0
12-28-13 1-4-14 1-11-14 1-18-14
200 - .
o e Chillan
MP 2.5 [daily] Curics
150 - = Santiago
Valparaiso
100
50
. —
12-28-13 1-4-14 1-11-14 1-18-14
10 1 . . . . ——Chillan
Hospital discharges due to réspiratory disease e
8 1 — Santiago
Valparaiso
6
Q0
©
<
4
2
0
12-28-13 1-4-14 1-11-14 1-18-14

Concepcién

Linares

——Talca

Concepcion
= Linares
e Talca

AQ diariay MP2,5
Chillan r=0,54*
Concepcion r=0,58*
Curicé r=0,63*
Talca r=0,68*
Valparaiso r=0,58*

Concepcién
= |inares

= Talca

MP2,5 y egresos
hospitalarios
Valparaiso r =0,4*
Chillan r=0,45*

Correlaciones Rho de
Pearson (p<0,05)



ANUAL ‘| MAYO idmsa{|  AGOSTO '

Next:
exploring air
quality data
derived from
satellites

Promedio PM2.5 (ug/m3)
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https://sites.wustl.edu/acag/datasets/surface-pm2-5/#V5.GL.02
http://www.tropomi.eu/data-products/sulphur-dioxide
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s2 Methods

a  How landscape changes

Eﬁﬁi * Mapping through annual land cover classifications

==§§§§ﬂ and monthly spectral indices over 6 years.

o wa uE e Sentinel-2 images, Random forest, Google Earth Engine
] J e All bands + spectral indices: NBRI, NDVI, NDWI, BI2

* The expert-based matrix of ecosystem services
* 0-5 capacity of ES provision
e All services, 15 experts
e Control of soil erosion and runoff ES

» Spatially explicit models for soil erosion and run-off control, as regulation services
* RUSLE and
* OpenNSPECT
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Dynamic landscape in a single watershed: Land cover and EVI

Land cover

A B strublancs B 1moervious surface
P native forest . Grasslands
Irrigated land I Low intensity burned areas
Ao IR A T I Forest plantation B tigh intensity bumed areas

[T soils with scarce vegetation [l water bodies

Mancilla-Ruiz, D., De la Barrera, F., Gonzalez, S.,

& Huaico, A. 2021. The Effects of a Megafire on N V) vabors
Ecosystem Services and the Pace of Landscape A o 5 = & "
Recovery. Land, 10(12), 1388. : o -




Vegetation
index:
NDVI & EVI
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From landscape changes to ecosystem services provision

Ecosystems Ecosystem Services Provision (ESP)
IL

ATl ecosystem services (ES)

Provisioning ES

Regulating ES (all)

Regulating ES (only biotic

services)

Cutural ES

ES most demanded by the
population of the Maule Region




From landscape changes to ecosystem services provision

Ecosystems Ecosystem Services Provision (ESP)
IL

PLAND ecosystems 2016 0% | 1% | 4% | 3% | 19% | 26% | 38% | 0% | 1% |10%
PLAND ecosystems 2017 0% | 1% | 1% | 3% | 3% | 12% | 11% | 15% | 45% | 10%
PLAND ecosystems 2018 0% | 1% | 7% | 4% | 18% | 8% | 9% | 13% | 34% | 7%
PLAND ecosystems 2019 0% | 1% | 15% | 4% | 22% | 8% | 11% | 6% | 26% | 8%
PLAND ecosystems 2020 0% | 1% | 9% | 4% | 35% | 13% | 10% | 4% | 13% | 13%

PLAND ecosystems 2021 0% 1% | 15% | 3% | 14% | 19% | 15% | 2% 0% | 9%
Capacity of ecosystems to supply ecosystem services 2016 | 2017 | 2018 | 2019 | 2020 | 2021

ATl ecosystem services (ES)

Provisioning ES

Regulating ES (all)
Regulating ES (only biotic
Cutural ES

ES most demanded by the
population of the Maule Region
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Years of study

~©- All services

-©- Provisioning services

-©- Regulating services

-8~ Cultural services

«@- Services indentified as demanded by IE Maule Mancilla-Ruiz, D., De la Barrera,

F., Gonzélez, S., & Huaico, A.
2021. The Effects of a Megafire
on Ecosystem Services and the
Pace of Landscape Recovery.
Land, 10(12), 1388.



:: Effects on:
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Studying single megafires: A ‘ R
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expert-based matrix + remote sensing & modelling
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Soil erosion control based on expert valuation & modelling
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Muy alta capacidad
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Run-off control based on expert valuation & modelling
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.=§ Conclusiones y préximos pasos
1R . .
1 * Evidenciar el efecto de megaincendios
u g
E.,!}E * Impulsa accionesl para actuar para evitar megaincendios (antes,
&FEEE durante y después)
- * Inspira acciones de restauracion/reparacion para evitar
| perpetuacion de pérdida de servicios ecosistémicos
En
-== * Recuperacion de servicios ecosistémicos post-incendios,
Iiﬁ require de planificacion y monitoreo.
i =2
"semm'm ° Métodos basados en consulta a expertos + teledeteccion

nf

muestra recuperacion mas veloz que métodos basados en
modelos.




Final remarks and challenges

e Landscape ecology and ecological planning approach and goals
* Future (better) landscapes: protecting and restoring
* Economy, human wellbeing and/or ethics.

e Research on urban ecosystems dynamics and their ecosystem services
* Enriching typologies of urban green spaces and their indicators

* Improving technigues to evaluate ecosystem services combining approaches
* Going deeper in socio-material production of nature within cities*

* Research on monitoring of megafires and their effects on landscape and
ecosystem services

* Acknowledge large landscape effects of megafires and preventing mega-events by
planning landscapes.

* Planning recovering of landscapes and their ecosystem services after megafires.
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