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Abstract: Unresourceful usage of rainwater continues to be a serious problem as this type of natural

is still treated as that ds up directly in the sewer system. The aim of
the article is to present a concept of sustainable rainwater within a completed housing
estate in Cracow (Poland). Sustainable solutions are pmposed. such as rain gardens, soakaways,
permeable surfaces, and infiltration boxes, limiting the surface runoff, feasible for implementation
in an existing development. Their efficacy was shown by estimating the runoff reduction and two
financial assessments: (1) the required investment costs converted to costs per 1 m? of residential area
and as per 1 and (2) the of financial by the rate of return and the
payback period, which are the basic tool for making decisions by potential investors: developers and
residents. On the cost side, investment costs are included, and on the benefit side, savings resulting
from the reduction of national and municipal rainwater fees. The analysis also aims to examine the
incentive nature of these fees. National rainwater drainage fees, which have been introduced to
encourage rainwater retention, have low non-incentive rates and the potential benefits of reducing
them maybe around 1% of investment r.apahi. which gives a payback period of almost 100 years.
Higher rates of icipal fees are more ing for i ; the proposed concept of rainwater
‘management can potentially bring savings of around 9% (rate of return), and investment can be
recovered within 12 years.

'y is T:C green i fees; rate of return; payback
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Integration of green and gray infrastructures for sponge city: Water and
energy nexus
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ARTICULO 3. EJES DE TRANSFORMACION DEL PLAN NACIONAL DE
DESARROLLDO. El Plan Nacional de Desarrollo se materializa en las siguientes cinco
(5) transformaciones:

1. Ordenamiento del territorio alrededor del agua. Busca un cambio en la
planificacién del ordenamiento y del desarrollo del territorio, donde la proteccién de los
determinantes ambientales y de las areas de especial interés para garantizar el
derecho a la alimentacion sean objetivos centrales que, desde un enfoque funcional
del ordenamiento, orienten procesos de planificacién territorial participativos, donde
las voces de las y los que habitan los territorios sean escuchadas e incorporadas.

2. Seguridad humana y justicia social. Transformacion de la politica social para la
adaptacion y mitigacion del riesgo, que integra la proteccion de la vida con la seguridad
juridica e institucional, asi como la seguridad econémica y social. Parte de un conjunto

Adaptacion, adaptacion, adaptacion
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DE VANCOUVER A MONTERIA
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Para algunos, el agua es cuestion de practicidad. Para
otros, el agua es un regalo, incluso sagrado. Para todas
las especies vivas, el agua es vida.

HUMAN RIGHTS TO
WATER AND SANITATION
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PLANEACION
INTEGRAL E INTEGRADA
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La planeacion integral del recurso hidrico comprende
una vision ambiciosa para la accion colectiva en torno a
la implementacion de infraestructura verde de agua
luvia (GRI, por su sigla en inglés).
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Requerimos un enfoque renovado hacia el mejoramiento de
la salud de los cuerpos receptores, la reduccion del riesgo de
inundaciones, la creacion de espacios para el agua en
nuestra ciudad y el avance en la recoleccion y reutilizacion.

También un liderazgo y responsabilidad compartidos, que se
extiendan mas alla de entidades e infraestructuras pablicas.
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Nuevo paradigma: el recurso
hidrico y los ecosistemas son
entendidos como activos de

la comunidad
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« 25% de la poblacion mundial consume agua
proveniente de fuentes contaminada.

e 700 millones de personas no tienen acceso a agua
potable residencial.
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PRINCIPIOS
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PRIMER PASO

e Entender al agUa COmMO recurso, N0 COmMoO Una amenaZa.

* Reducir demanda de agua potable (promocion de uso sostenible).

 Restaurar el rol de las cuencas urbanas para proteger los
ecosistemas locales y lograr un buen manejo del agua.

Las mejores practicas en la gestion del recurso hidrico
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DISENAR LA CIUDAD...

 ..como cuenca de abastecimiento de agua.

 ...ysuinfraestructura para brindar servicios ecosistemicos.

.. para la resiliencia, adaptabilidad y flexibilidad del agua.

.. para fomentar la accion colaborativa y promover
comportamientos sabios respecto al agua.

* .. paraapoyar un futuro equitativo en cuanto al agua.
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¢COMO SE LOGRA?
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La implementacion de GRI implica una aproximacion
holistica en la prestacion de servicios pUblicos de agua,
protege la calidad del agua, respalda la resiliencia 'y
mejora la habitabilidad y equidad.

También esencial en la reivindicacion de derechos de
habitantes ancestrales.
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- less infiltration & absorption potential
- decreased evapotranspiration &
evaporation potential
- increased urban rainwater runoff
- lots of infiltration potential - Increased burden on sewer &
- lots of evapotranspiration & drainage system
evaporation potential
by plants and trees
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* (Rl es un campo emergente que mezcla la ingenieria con
el conocimiento de los ecosistemas para proteger,
restaurar e imitar el ciclo natural del agua.

Emplea suelos, plantas, arboles y estructuras construidas
(v.g., techos verdes, trincheras de arboles, jardines
pluviales) para capturar (infiltracion, evapotranspiracion,
reutilizacion), almacenar y limpiar el agua lluvia antes de
su absorcion o entrega a un receptor.
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Viabilidad y beneficio-costo han sido ampliamente
demostrados en Norteamérica, Europa y Asia.
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nature
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nature > articles > article

Published: 15 May 1997

The value of the world's ecosystem services and natural
capital

Limburg, Shahid Naeem, Robert V. O'Neill, Jose Paruelo, Robert G. Raskin, Paul Sutton & Marjan van

den Belt

Nature 387, 253-260 (1997) | Cite this article
179k Accesses | 11695 Citations | 864 Altmetric | Metrics

Abstract

The services of ecological systems and the natural capital stocks that produce them are
critical to the functioning of the Earth's life-support system. They contribute to human
welfare, both directly and indirectly, and therefore represent part of the total economic value
of the planet. We have estimated the current economic value of 17 ecosystem services for 16
biomes, based on published studies and a few original calculations. For the entire biosphere,

Segun Costanza et. al. (2014), el valor de los servicios
ecosistémicos a nivel global es de 140 millones de millones
de dolares anuales, es decir el doble del producto interno
bruto combinado de todos los paises del mundo.

Esto incluye capacidad de produccion y regulacion hidrica,
recirculacion de nutrientes, diversidad genética y captura
de carbono atmosférico.

Siendo Colombia una region de alta biodiversidad, es
esperable que en nuestro caso la proporcion sea ain mas
favorable en el sentido del valor economico de nuestros
recursos naturales.

ICalculemos el beneficio-costo!



GESTION ADAPTATIVA

e Las técnicas GRI requieren curiosidad, innovacion y el
coraje de aprovechar las lecciones, tanto de éxitos como
de fracasos.

 Aprender y compartir lecciones a través de proyectosy
asociaciones entre niveles de gobierno, empresas,
academia y otras organizaciones, permitira la capacidad
colectiva para ajustar los programas.
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Goals:

Objectives:
Remove pollutants
from water and air

Improve and protect
Vancouver’s water quality

Reduce volume of
rainwater entering
pipe system

Enhance Vancouver’s livability by

Increase Vancouver’s resilience through
improving natural and urban ecosystems

sustainable water management

Harvest and
reuse water

Mitigate urban
heat island effect

Increase total green
area that treats urban
rainwater runoff

Increase managed
impermeable area
that treats urban
rainwater runoff
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METAS

 Mejorary proteger la calidad del agua.

 Aumentar la resiliencia a través de una gestion sostenible
del agua.

 Mejorar la habitabilidad mediante la mejora de los
ecosistemas naturales y urbanos.
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OBJETIVOS

* Eliminar contaminantes del agua y el aire.

Aumentar el area impermeable gestionada.

* Reducir volumen de aguas lluvias que ingresa al alcantarillado.

 Recolectary reutilizar agua.

Mitigar el efecto de isla de calor urbana.

\ %urr}eniar area verde total.
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Reduces pollution and urban

flooding through GRI
implementation

Helps to cool down urban environments and
enhances biodiversity through trees and plants
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Infiltrates, captures and
cleans urban rainwater runoff : W

Harvests and
reuses rainwater to

a wate r reduce potable water demands
g sensitive
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TOOL

Absorbent
Landscapes

Infiltration
Swales

Rain Gardens

& Infiltration
Bulges

Pervious
Paving

IMPACTS ON WATER BENEFITS
intercept and clean rainwater
o) through soil pores, allowing
ey gradual infiltration into subsoils
§ to recharge groundwater
INFILTRATE
reduce runoff volume and
- oy 2 increase water quality by
b e > capturing, detaining, treating,
¢ m. = and conveying stormwater
PFLTRATE TREAT DETAIN

N .

reduce runoff volume and
improve water quality by
infiltrating, capturing, and

Green Roofs

Tree Well
Structures

. L . :
§ N - filtering stormwater
CUE TR PRI an overflow conveys extreme
rainfall volumes
- reduce runoff volume and
‘", improve water quality by
.f infiltrating and treating
" [ stormwater while still providing a

hard, drivable surface

== =1 =1
. ] e

- aon W

reduce stormwater peak flows and
volume, depending on depth of
growing medium

benefit buildings by providing
insulation and by reducing the
heat island effect

provide urban habitat

(== E==)
o :.
§ .
NALTRATE TREAY
- o=
[ L)
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—

DETAN TRANSPRE

adequate soil volume will
retain excess stormwater and
help to remove pollutants from
stormwater runoff

support a healthy tree canopy
which intercepts rainfall
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TOOL

Rainwater
Harvesting

Infiltration
Trenches

Water Quality
Structures

Detention
Tanks

Daylighted
Streams &
Channel
Improvements

Constructed
Wetlands

IMPACTS ON WATER

> S
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DETAIN CAPTURE
& REUSE

BENEFITS

runoff from roof surfaces can be
captured, stored and used for
non-potable uses like landscape
irrigation, laundry, and toilets,
subject to approval of authorities
having jurisdiction.

reduce the volume and rate of
runoff by holding and infiltrating
water into subsurface soils

water quality pre-treatment is
advisable

capture petroleum hydrocarbons,
coarse grit and coarse sediment
provide some water quality
benefits except for soluble
nutrients and pollutants

reduce floeding and in-stream
erosion by collecting and storing
stormwater runoff during a
storm event, and releasing

it at controlled rates to the
downstream drainage system

may provide in-stream detention,
water quality improvements, and
essential habitat for aquatic life

o '. L
-t S

ETAIN  WAMNTAT  TREAT

-—-At =M. contribute to the liveability of
ETAIN  HAMTAT  TREAT an area and establish a sense of
place if properly designed
provide detention, storage,

habitat, and treat stormwater
runoff through natural processes
prior to discharging it into the
downstream drainage system
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BIORETENTION
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DOWNSPOUT DISCONNECTION NON-POTABLE SYSTEMS
I B -
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META

El ambicioso objetivo de Vancouver es capturar y tratar el
90% de la precipitacion anual de la ciudad, en un lugar
cercano a donde ésta ocurre (esto requiere desarrollar la
capacidad de capturar hasta 50 mm de precipitacion al dia)
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Ciénaga
Tioyogil

departamentos del Diamante

Las ciudades de los
Cérdoba

A

{Canal
El Purgatorio




de Isocronas
Elaboracién propia sobre datos suministrados por INVIAS

Tiempos\Poblacién
1hora NN 970.000
2hora Jf
shora))
4 horh r

5 hora \
)

1.992.000
B 2.547.000
2.957.000
4.281.000

PLAN DE ACCION 2032

MONTERIA
SOSTENIBLE
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MENSAJE FINAL
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Si SE PUEDE
(PROPUESTA PARA CAMACOL)
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