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g, ST MUCHOS DESAFIOS, PERO MUCHAS
LASALLE SOLUCIONES EN LA NATURALEZA

Extremos climaticos: El efecto de cambio climatico genera un cambio en la frecuencia e
intensidad de eventos extremos. En 2019, eventos extremos relacionados con el clima
(tormentas, olas de calor, sequias, inundaciones, incendios forestales) afectaron mas de
100 millones de personas

Desastres: Los desastres se han incrementado en los ultimos 20 anos. En el periodo 2000
2019, se presentaron 7348 eventos mayores comparado con 4212 entre 1980y 1999.

Pérdida de biodiversidad: Los ecosistemas naturales han disminuido en promedio un 47%
y el 25% de especies estan actualmente en peligro de extincion



EXTREMOS CLIMATICOS
LASALLE

Figura 2: Se estima que la actividad humana ya ha provocado cerca de 1°C de calentamiento global por encima
de los niveles preindustriales. Es probable que el calentamiento global alcance 1,5°C entre 2030y 2052, si las
temperaturas continuan aumentando el ritmo actual [nivel de confianza alto).’

Calentamiento global en 1850-1900 (°C).
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EXTREMOS CLIMATICOS
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Changes in global surface temperature relative to 1850-1900

(a) Change in global surface temperature (decadal average) {b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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Pérdida de vida Viviendas destruidas
1%

4%

TIPOS DE
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b . 28%
* 1970-2011
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I Avenida torrendial B Intoxicacion [ Tormenta eléctrica Vendaval I Tempestad I Huracan
M Explosion M Tsunami M Avenida torrencial M Lluvias M Alud

Nota: excluye las pérdidas de vidas (cerca de 24 mil) y de viviendas por la erupcion del volcan Nevado del Ruiz, en 1985.
Fuente: Corporacion OSSO 2011 a partir de Corporacion OSSO-EAFIT, 2011.



EM-DAT Public 'Data Mapping Tool About Juan Londono (jplondo)

Disaster Classification Location

Select records for a specific category of disaster Select a specific region
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Disclaimer

In 2014, EM-DAT started enhancing its contents by geocoding its natural disaster records (except for the biological disasters) from the
year 2000 onwards. For each event, the current text location was transformed into code(s) for administrative unit(s) affected. Related
shape files were created for each specific event, which were geo-referenced until the second administrative unit (e.g. Admin0 = country,
Admin1 = state, Admin2 = county). The corresponding geocode is based on the classification from GAUL - Global Administrative Unit
Layers (FAO). Users will now be able to download the dataset including administrates units (Admin1 and Admin2 codes). Further
development are ongoing, in which we plan to make both the shapefiles and the complete revised guidelines available.

EM-DAT, the International Disaster Database. CRED/UCLouvain 2022
UCLouvain credbe emdatbe contactus
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P1. Understanding Risk

* Incorporate
ecosystems in risk
assessments

» Assess risks at river
basin level

* Systematically account
for environmental losses

P3. DRR Investment

* Strengthen natural
capital accounting

* Promote green-blue-
grey and hybrid
approaches for
infrastructure resilience

* Make a business case
for NbS

Sendai Framework for Disaster Risk Reduction Priority areas and Nature-based Solutions

P2. Risk Governance

* Promote integrated risk
management

* Promote community
and stakeholder
engagement

* Integrate NbS into DRR
and development
strategies

P4. Preparedness and
Build-Back-Better

* Integrate ecosystem
restoration in PDNAs

* Make response, recovery
and reconstruction
sensitive to ecosystems

* Use green infrastructure
for disaster control
infrastructure

e Sendai Framework Monitor measures the implementation of the Sendai Framework. NbS can be
monitored through the Sendai Framework through a) accounting for green infrastructure losses under
Targets C & D; and b) through custom indicators.
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Meeting the needs E Taking care of our planet
of people ==~/ for the long-term

@ Green infrastructure @ Wetland restoration
X Climate smart
@ Blue infrastructure agriculture/agroforestry

Ec%s;yss;dem- ! E @ Landscape restoration @ Urban greening

approaches ._ @ Sustatinable land &

integrated fire management
Dealing with climate change
Integrated water
resource management
Integrated coastal
zone management

548 Protected areas

Source: UNEP/PEDRR 2020



LASALLE NbS

Las soluciones basadas en la naturaleza son intervenciones inspiradas y soportadas por la
naturaleza que permiten afrontar desafios de |la sociedad de manera efectiva en cuanto a
beneficio costo, mientras proveen bienestar humano y beneficios para la biodiversidad.

En los ultimos anos estas soluciones han recibido reconocimiento debido a las capacidades
multifuncionales para afrontar amenazas hidrometeorologicas HMHs y para generar
multiples cobeneficios adicionales a las comunidades humanas.

HMHs como inundaciones, sequias, olas de calor, deslizamientos, mareas de tormentay
erosion costera son fenomenos que inducen victimas y pérdidas econdmicas en todos los
continentes. Constituyen casi el 90% de los mayores desastres alrededor del mundo en los
ultimos 20 anos
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Table 4

Overview of input variables and models used to simulate the efficiency and performance of NBS against landslides.

Purpose/summary

Type of NBS (place)

Models to simulate
NBS efficiency

Input parameters

References

Modelling the spatial pattern of root
reinforcement

Modelling landslide susceptibility for
predicting sustainable forest
management in an altered climate

Modelling the effects of sand-filled ditches
on the hydrological conditions in a fruit
farm on a slope (amount of infiltrating
water)

Assessing of the impacts of European forest
types on hill slope stabilisation (moun-
tainous area of Lombardy, Italy)

To estimate the function of vineyards on
slope stabilisation by modelling the
additional strengthening to the soil
supported by grapevine roots and their
spatial distribution.

Evaluate the impact of underlying
foundations of birch trees on soil
fortification and slant adjustment.

To investigate the capacity of vegetational
NBS to reduce the onset and propagation
probabilities of tsunamis generated
landslides at Stromboli Island, Italy

To investigate the different aspects of
hydrological and greenery effects on the
stabilisation of hillslopes

To simulate the efficiency of species and
assessing its mechanical resistance
against shallow landslides.

To simulate the effectiveness of NBS against
shallow landslides.

Re-introduction of vegetation
(New Zealand)

Forest management (Queets
watershed within the Olympic
Experimental State Forest
(OESF)) in western Washington
State (US.)

Sand-filled drainage ditch
(Olszanka, Poland)

Forest Management

Plant roots and vegetations
(northeastern part of Oltrepo
Pavese, Northern Italy)

Birch trees

Trees, forests, and grasslands

Hydrological and greenery

Vegetation

Forest canopies, leaf area index
and plant height, and optimised
forest management

Root Bundle Model

Process-based
hydrology model
(Distributed
Hydrology Soil
Vegetation Model
(DHSVM))
FEFLOW

Limit equilibrium
model, probabilistic
framework (Monte
Carlo techniques)
Root Bundle Model,
Slope stability model

PLAXIS

FUNWAVE-TVD

SSHV-2D

tRIBS-VEGGIE

BROOK90

Root distribution data, tree stem diameter
at breast height

Historic Meteorological Inputs, DEM
(150 m), soil and land cover distribution,
projected meteorological inputs from
climate change scenarios, Soil and
vegetation information (cohesion, unit
weight), High resolution DEM (10 m)
Slope geometry, ditch dimensions, soil
parameters, vegetation cover data

Root density and root mechanical
properties

Root distribution and characteristics
(diameter, length etc.), soil strength
parameters

The rainfall, slope gradient, geotechnical
and hvdrolagical parameters and <oil
R et el M e et A
thickness

Bathymetric, topography

Bathymetric, topography
Bathymetric, topography

Forest structure, meteorological variables,
root density, hydrological parameters and
soil permeability

Schwarz et al. (2010)

Schwarz et al. (2016)
Vergani et al. (2014)
Barik et al. (2017)

Widomski et al. (2010)

Chiaradia et al. (2016)

Cislaghi et al. (2017)

Lotfalian et al. (2019)

Fornaciai et al. (2019)

Emadi-Tafti and
Ataie-Ashtiani (2019)

Arnone et al. (2016a)

Federer et al. (2003)




Table 6
Outline of the advantages and limitations of numerical models that can evaluate NBS against different HMHs.

Models Advantage Disadvantage Potential application Potential improvement Reference
Surface/subsurface + Incorporate almost all relevant » Coarse in spatial and tem-  + Evaluate the perfor- + Allow finer spatial and Ewen et al. (2000)
models, e.g., surface and subsurface hydrologi- poral resolutions mance and efficiency temporal resolutions DHI (2007)

cal process Cannot simulate urban of NBS against HMHs « Develop built-in NBS mod-  Kim et al. (2008)
e » Can simulate large-scale NBS plan-  drainage systems (UDS) in the catchment ules to evaluate NBS more  Markstrom et al. (2008)
* SWAT ning due to normally great capacity + Cannot simulate the scale flexibly McKane et al. (2014)
» MODFLOW . . o . 3 ; : ?

in representing the variations of detailed geometry and » Evaluate the optimal « Coupling with hydraulic
- processes and features spatially design features of NBS allocation of NBS in modes to simulate UDS.
* HEC-RAS Data intensive the catchment scale
* ParFlow-TREES « Evaluate the perfor-
* AcRU mance and efficiency
* SIMGRO

Green NBS-specific
surface e models,

eg.,

SWMM-LID-GW
SWMM
GIFMOD
ENVI-met
FUNWAVE-TVD
SSHV-2D
tRIBS-VEGGIE
BROOK90
SWAN

ADCIRC

XBeach

Variably saturated

.

models, e.g.,

LISFLOOD-FP
HYDRUS

Flood Modeller
PLAXIS
TELEMAC

Can simulate and evaluate the
green-NBS and SUDS at catchment
scale

Power in runoff simulation and
routing

Considers two-way interaction
between green NBS and ground-
water

Flexible to simulate NBS design and
performance evaluation

Accurately simulate subsurface
flows

Easily track and visualise subsur-
face flows

Flexible to simulate the detailed
geometry of NBS

Does not simulate ground-
water flow and requires
groundwater data as direct
input

SWMM and SWINGO--
VFSMOD can only simulate
an individual NBS by
assuming homogeneous
soil profile

Cannot represent some
design feature of NBS and
their efficiency evaluation

Simplify the simulation of
surface rainfall runoff gen-
eration processes

Cannot simulate large scale
NBS designing and
planning

of NBS against HMHs
in the catchment
scale

* Evaluate the optimal
allocation of NBS in
the catchment scale

* Coupled with a subsurface

hydrological model

* Improvement to consider

multiple NBS in SWMM and
SWINGO-VFSMOD and
overlap groundwater mod-
ule

To enable more flexible NBS
designs and evaluations

Coupled with a subsurface
hydrological model

Massoudieh et al. (2017)
Zhang et al. (2018)
Roldin et al. (2013)
Locatelli et al. (2015)
Fox et al. (2018)

Hsieh et al. (2000)
Diersch (2005)
Simunek et al. (2005)
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Figure 5.1

Protection forest, Davos,
Switzerland.
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;Qué es el Suelo?

Un agricultor sembrando semillas
de zanahorias en un huerto
irrigado por el agua del embalse
Mpatheni, Swazilandia.

Como otras palabras comunes la palabra suelo tiene varios significados. Su
significado tradicional se define como el medio natural para el
crecimiento de las plantas. También se ha definido como un cuerpo
natural que consiste en capas de suelo (horizontes del suelo) compuestas
de materiales de minerales meteorizados, materia organica, aire y agua. El
suelo es el producto final de la influencia del tiempo y combinado con el
clima, topografia, organismos (flora, fauna y ser humano), de materiales
parentales (rocas y minerales originarios). Como resultado el suelo difiere
de su material parental en su textura, estructura, consistencia, colory
propiedades quimicas, biolodgicas y fisicas.

El suelo es un componente esencial de la "Tierra" y "Ecosistemas”. Ambos

son conceptos mas amplios que abarcan la vegetacion, el agua y el clima en el caso de la tierra, y ademas
abarca también las consideraciones sociales y econémicas en el caso de los ecosistemas.

La palabra “suelo” también tiene otros significados como “suciedad”, “desechos”, “tierra” sin embargo, estos
conceptos no se iran a discutir en esta pagina web.

https://www.fao.org/soils-portal/about/definiciones/es/



34 Mecénica de Suelos

I-2. Suelo

Es comin creencia la de que el suelo es un agregado de particulas
organicas e inorganicas, ne sujetas a ninguna organizacién. Pero en rea-
lidad se trata de un conjunto con organizacién definida y propiedades
que varian “vectorialmente”. En la direccién vertical generalmente sus
propiedades cambian mucho maéis ripidamente que en la horizontal. El
suelo tiene perfil, y éste es un hecho del que se hace abundante aplicacién.

“Suelo” es un término del que hacen uso diferentes profesantes. La
interpretacién varia de acuerdo con sus respectivos intereses. Para el Agré-
nomo, por ejemplo, la palabra se aplica a la parte superficial de la cor-

[ R o T | = il P - W S, PSR - |

teza capaz de sustentar vida vegetal, siendo esta interpreiacién demasiado
restringida para el Ingeniero. Para el Gedlogo es todo material intempe-
rizado en el lugar en que ahora se encuentra y con contenido de materia
orgénica cerca de la superficie; esta definicién peca de parcial en Inge-
nieria, al no tomar en cuenta los materiales transportados no intemperi-
zados posteriormente a su transporte.

Para los fines de esta obra, la palabra Suelo representa todo tipo de
material terroso, desde un relleno de desperdicio, hasta areniscas parcial-
mente cementadas o lutitas suaves. Quedan excluidas de la definicién las
rocas sanas, igneas o metamoérficas y los depésitos sedimentarios altamente
cementados, que no se ablanden o desintegren ripidamente por accién
de la intemperie. El agua contenida juega un papel tan fundamental en el
comportamiento mecénico del suelo, que debe considerarse como parte
integral del mismo.




SOIL AND WATER BIOENGINEERING
, LASALLE (SWB) IS AND ALWAYS BEEN A NATURE-
BASED SOLUTION (NBS)
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Soil and Water Bioengineering (SWB) is and has always been a nature-based
solution (NBS): a reasoned comparison of terms and definitions
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soil restoration and forest protection

channel erosion

slope protection

reducing
pressure on
natural forests
slope & run-off sediment bank
control slope run-off erosion protection
control reduction

Some expected
NBS functions

preservation of
flood storage watercourse
enhancement in natural status
low risk zones
waterways
restoration flood protection

afforestation levees

flood water storage & infiltration areas

Fig. 2. NBS used for hydrometeorological risk management (source: EC - European Commission, 2021 with contribution of EFIB).
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LASALLE Conclusiones

* El control de erosion y los movimientos en masa, se puede abordar de
otras maneras diferentes a la construccion de estructuras de
contencion (Soluciones grises). Puede abordarse entendiendo las
causas de los procesos (caracteristicas de rocas, suelos, geometria,
clima, vegetacion)

i

 La deforestacion de laderas, generalmente es causa de problemas de
remocion en masa. El uso de |la vegetacion, generalmente contribuye
a la solucion



