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INTRODUCTION ]

Objective

Provide an approach, technical criteria, tools (set of
Indicators and models) and policy and regulatory
recommendations for sustainable urban
developments in Colombia (climate change
mitigation synergies between sectors, urban
adaptation goals, and SDGS)
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[ INTRODUCTION ]

Develop a vision for planning and operating
a city or urban project

Apply a set of indicators (adaptable)
to evaluate an urban project and its
evolution towards an expected situation

Build inventories and baselines

Apply a set of models to evaluate options
for mitigation, adaptation and improvement
of living conditions

Develop a tool to integrate the
recommended options

Analyze mitigation scenarios
and options for increasing
resilience and improving
conditions for

two case studies:

1. Macro project in operation phase.

(Ciudad Verde en Soacha)
2. Projectin design phase.
(inicialmente Ciudad Norte, ahora Lagos de Torca)
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INTRODUCTION

Lagos de Torca
180147 Hectares

]35,000 Residencial Units.

352,642 Projected inhabitants.

5.64 Ciudad Verde - 17.9 Simon Bolivar

o roject in operation phase.
Ciudad Verde ="

319.46 Hectares.

5],615 Residencial Units.

159,686 Projected inhabitants.

3.17 Parque Simon Bolivar

Project in design phase.

SOACHA

4

BOGOTA

[ =
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INTRODUCTION ]
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PLANNING FRAMEWORK
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METHODOLOGY

OBJECTIV

¢

FS
GOOD USE
OF THE
LAND

MAXIMIZATI
ON OF
ECOSYSTEM

EFFICIENT AND
SUSTAINABLE
MANAGEMENT OF
RESOURCES AND

SUPPLY OF PUBLIC
GOODS FOR
WELFARE

INNOVATION,
CONNECTIVITY AND
ECONOMY

OUTPUTS

——

Support Axis

Integrated water
management

Urban Ecology

Preservation of the

Natural E t .
atural tcosystems hydrological cycle

Provision of ecosystem
services through
SUDS

Corridor green blue

Provision, regulation,
culture and support

Demand management
and resource recovery

Reliable and affordable
water services

Useful and accessible
green areas

Decentralized
management

Carbon sinks

e

Energy

Resilient infrastructure

Distributed energy
resources

Cost to revenue ratio

Reliable energy
services

Clean energy
and electric
mobility

No final disposition.

Preferably use.

Circular economy +
life cycle analysis

Rational waste
management

Decentralized
waste
management

Transport

Balanced mix of
uses/activities
1

‘ Pollution
reduction

|

‘ Transportation
affordability

Quality public
transport /
accessible

Reduction of travel
times and costs

Buildings

Urban form and

built environment

Carbon footprint
reduction

Cost to revenue
ratio

Housing, facilities,

public space

Design,
construction and
operation

MITIGATION, ADAPTATION AND HABITABILITY

Mas informacion: Informe Final Capitulo 1
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SECTOR MODELING AND RELATIONSHIPS
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METHODOLOGY

Transport

Typologies of buildings for demand estimation

/ Water demand
Runoff Control

Demand electrical infrastructure

Integrated Sludge produced in wastewater treatment
water (A o S PR o P oz e A S A Bae
management -
A
Demand for % Transport demand
T operation A J
/ Electric charge prices .
Energy Waste
Waste cogeneration
Construction waste

Demand for on-site

treatment
~
)
1
) : PrUnin Potential use
SUDs P_roductlon » 9 of materials
ecosystem with g waste
services lignocellulose /7
’,
’ - -
# Buildings
. "
Composting . -/
Urban Energy demand in buildings
Ecolo ' )
gy Area for decentralized solutions = Runoff
€ > control
Land uses
Mas informacion: Informe Final Capitulo 3
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METHODOLOGY ]

Sensitive city

The methodology used considers different stages to go
through in each sector to move from an initial situation
represented by a minimum state of sustainabillity to a final
situation represented by the achievement of a sensitive
city in sustainabillity in that sector.
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SENSIBLE CITY / INDICATORS
STAGES

METHODOLOGY

Stage n Indicator n
Indicator n-1
Indicator ...
Stage n-1 Indicator ...
O
C
<
Indicator ... Ig
Stage ... Indicator ... ;
<
m
: Z
Indicator ... O
Stage ... Indicator ... g
_|
@)
Pu)
wm
Stage 2
Stage 1
Universidad de
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ECOSYSTEM-SENSITIVE CITY / INDICATORS CASE STUDY / CIUDAD VERDE

City sensitive to CO2 capture and storage
climate change Local climate regulation

Social accessibility
City with social and ecological Ecological connectivity
functionality Neutrality (vegetable cover/BD)

Public spaces green area infrastructure per inhabitant.
City with integral ecological

Private green space area
structure

Protected green area (EEP)
City with main ecological

structure

SHOLVIIANI IAILYINIAND

Public green area per inhabitant
City with Green

public space

City with
public space e
Mas informacion: Informe Final Capitulo 4 Seccion 441
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WATER SENSITIVE CITY / INDICATORS CASE STUDY / CIUDAD VERDE

Water sensitive Public awareness
city Multifunctional use of infrastructure for stormwater management

Discharged runoff

Average drinking water consumption

City with water

Water harnessed and reused at the residential level
cycle

CO2 emissions from water management
Water vulnerability index due to lack of supply

Quality of the receiving water body

City with quality of Wastewater treated to the required quality level
water bodies

Storm sewer service coverage

City with storm Reliability of the drainage system
drain

SHO1VIIANI IAILYTININND

Sanitary sewer service coverage
City with sanitary

sewer

City with water

supply Masinformacion: nforme Final Capitulo 4 Seccion 642
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ENERGY SENSITIVE CITY / INDICATORS CASE STUDY / CIUDAD VERDE

City with clean, efficient and
reliable supply

Percentage of smart energy management systems in prosumers

City with DERs and | Interconnectivity of energy systems
energy districts Interoperability .
C
A bli . . . Z
City with participatory ( \ Self-sufficiency of electrical energy through DERs 'g
demand Self-sufficiency of thermal energy through DERs J_>|
(demand management) %
Z
Accessibility to smart metering )
City with participatory Degree of adoption of smart metering by users (:(2
demand o o —
Local policies aimed at energy efficiency programs and demand management e
>
Average frequency of interruptions in electricity service
City with reliable and quality Average length of interruptions in electricity service
energy supply

City with electricity and gas

supply by network \—4 Més informacion: nforme Final Capitulo & Seccion 443
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SENSITIVE TO COMPREHENSIVE WASTE MANAGEMENT CITY / INDICATORS

City sensitive to comprehensive
waste management

City that minimizes its
generation of waste and
promotes reuse or exploitation
from the design of the products

City with correct separation at
the source and differentiated
waste collection

City with proper final
disposal

City with full
trash coverage

Household waste generation per capita
Sustainable purchases in public entities

Avoidable food waste per capita

Differentiated solid waste collection coverage
Percentage of household waste used

Percentage of RCD generated in construction that are used

Percentage of waste properly disposed

CASE STUDY / CIUDAD VERDE

0
C
<
C
>
-
<
m
Z
O
5
—
o
Py
n

Mas informacion: informe Fina! Capitulo 4 Seccion 444
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SUSTAINABLE MOBILITY CITY / INDICATORS CASE STUDY / CIUDAD VERDE

' Level of CO2eq emissions per trip
Consistent transportation with ' Resilience, adaptation and risk management
mitigation and adaptation to *Infrastructure sensitive to ecosystems and water
climate change

*Share of non-motorized modes in total trips

Personal exposure to PM2.5 in transportation

Environment quality

Road safety

Quality of life as a priority o
(Health and active transport) %
-

C

>

Travel time on mandatorv trios Z

Good quality Quality of public transport service m
transport offer Offer of cvcle-infrastructure and platforms =
O

£

_|

©)

Pyl

()]

Zero vision planning (zero PM2.5 emissions level per trip
deaths due to accidents and
emissions)

Universal access to services
offered by the city and to public

N * Masinformacion: Informe Final 4 Seccion 445
transport ﬁ m&%pum
Universidad de
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CITIES WITH SUSTAINABLE BUILT ENVIRONMENTS/ INDICATORS CASE STUDY / CIUDAD VERDE

STAGES

City with sustainable built
environments

City with conscious use of
natural resources

City with efficient use of energy
(demand management)

City with access to urban
infrastructure

City with healthy
housing

City with formal
housing

Embodied carbon residential buildings
Embedded carbon urban infrastructure
Waste generated during the construction of residential buildings

Percentage of RAP used in pavements

Electricity consumption in residential buildings operation (upper bound)
Electricity consumption in residential buildings operation (lower bound)
Gas consumption in residential buildings operation (upper bound)

Gas consumption in residential buildings operation (lower bound)

Accessibilitv to service buildings (education)
Accessibility to service buildings (health)
Accessibilitv to service buildings (safetv)
Accessibility to service buildings (shopping centers)

Coverage of educational services

@)
c
<
C
>
-
<
m
Z
O
5
—
o
Py
n

Percentage of time in comfort conditions of
residential buildings

Percentage of dwellings with a formal development character
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SENSIBLE CITY / INDICATORS
STAGES

Stage n

Stage n-1

Stage ...

Stage ...

Stage 2

Stage 1

METHODOLOGY

Indicator n

Indicator n-1

Indicator ...

Indicator ...

Indicator ...

Indicator ...

Indicator ...
Indicator ...

NOISIA AdVNOILNTOAS ANV JINVYNAQ
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METHODOLOGY ]

Indicators

The indicators as a tool for planning and management,
have as main objectives to generate useful information
for monitoring, evaluation and decision making, as well
as to monitor compliance with the objectives set. The
most relevant characteristics of the indicators are:

@ 2 & 4

Universality Objectivity and Ease of Representativeness
clarity collection

nformacion: nforme Final Capitulo 2 arcian 9 2
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METHODOLOGY METHODOLOGY ]

Fuzzy Comprehensive Assessment
Methodology

| 2 J

It allows to obtain a They must take action or It allows an objective and

description of the current improvement measures comprehensive evaluation

situation of the case study and establish a time that involves linguistic

and to determine the interval to monitor the terms in its description,

stages and indicators that evolution of the stages facilitating its

require priority attention. and indicators. interpretation for decision
making.
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EXAMPLE

Ciudad Ve

Soacha - Cundinamarca
Proyecto en etapa de operagion
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CIUDAD VERDE / RESULTS OF INDICATORS BY SECTOR
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CITY SENSIBLE TO ECOSYSTEMS / RESULTS STAGES
Mas informacion: Informe Final Capitulo 6 Seccion 6.11
Results by stage
WEA
K
GOOD '
WEA ,
WEA K
48%
WEA K 6
K .
48%
V
STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5
City with green City with main City with integral and City with social and City sensitive to climate
public space ecological structure ecological functionality ecological functionality change
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WATER SENSITIVE CITY / RESULTS STAGES

Mas informacion: Informe Final Capitulo 6 Seccidn £.1.2

Results by stage

WEA
WEA K
WEA K N
GOOD K
GOOD -
GOOD , | 49%
e . : \ 40%
STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6
City with water City with sanitary City with storm City with quality of City with water Water sensitive
supply sewer drain water bodies cycle city
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ENERGY SENSITIVE CITY/ RESULTS STAGES

Results by stage

POOR
POOR
GOOD
GOOD A
e @2%)
P == x\‘ // \\ —/
,> Vi \ Qﬁ%\
// \>\ / ~ //
£ B K 70% i
( \ /
l 73% \
\ / o
N
e
STAGE 1 STAGE 2 STAGE 3 STAGE 4
City with electricity and City with reliable and City W|tdhepr):1ar’rc1|(cjlpatory City with prosumers and

gas supply by network quality electricity supply

(demand management)

Universidad de

los Andes
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CASE STUDY / CIUDAD VERDE

0 Informe Final Capitulo B Seccion 613

POOR

TN
/ 5

/\2 80/0‘)

STAGE 5

City with DERs and
energy districts
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CITY SENSITIVE TO COMPREHENSIVE WASTE MANAGEMENT/ RESULTS STAGES
Has informacion: Informe Final Capitulo 6 Seccion 6.14
Results by stage WEA
WEA K
WEA K
WEA K | - 49%

K :

STAGE 1 STAGE 2 STAGE 3 STAGE A

City with full coverage of City with adequate final City with correct separation at the City that minimizes its

waste collection disposal source and differentiated collection of waste generation and
waste - City with reuse, material and promotes reuse

energy use of its waste
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CITY WITH SUSTAINABLE MOBILITY / RESULTS STAGES

Results by stage

WEA K

WEA K
WEA K @
: =

STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5

Universal access to services S — S ali Qua;:ﬁglt(:faen?:cficgrity
offered .by the city and e e
public transport transport)

Transport consistent with
mitigation and adaptation
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CITY WITH SUSTAINABLE BUILT ENVIRONMENTS/ RESULTS STAGES

Mas informacion: Informe Final Capitulo 6 Seccion 6.16

Results by stage

WEAK
WEAK
WEAK
EXCELLENT :
100%
STAGE 1 STAGE 2 STAGE 3 STAGE 4 STAGE 5
City with formal City with healthy City with access to urban Energy efficient City with sustainable
housing housing infrastructure city built environments
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CIUDAD VERDE / RESULTS OF INDICATORS BY SECTOR
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CASE STUDY / CIUDAD VERDE

STAGE 5 STAGF 5
City sensitive STAGE® STAGE 5 QT.AGF 4 » Transport consistent SUAEF S
to Z“mate Water sensitive City with DERs City sensitive to with mitigation and City with
change city and energy comprehensive adaptation to sustainable built
g districts waste climate change environments
management
STAGES ' STAGE 4
STAGE 4 City with water STAGE 4 g STAGE4 .
ity wi i cycle City with prosumers Quality of life as a Energy efficient
City with social Y STAGE 3 iori it
and ecological and energy priority ety
functionality communities City with correct | (Health and active
STAGE 4 separation at the transport)
City with source and
quality of STAGE 3 differentiated
STAGF 3 _ water bodies ,, collection of waste STAGE3 : STAGE,g
City with integral and City with Good quality City with access
ecological AN participatory : transport offer to urban
functionality : demand infrastructure
City with STAGE 2
storm City with
STAGE 2 drain STAGE 2 adequate final ! STAGE 2
e ; City with reliable disposal Zero vision STAGE 2
City with main STAGE 2 and quality planning (Zero City with
ecological structure City with electricity supply ! deaths due to healthy
sanitary accidents and housing
sewer emissions)
STAGE 1 STAGF 1 STAGE 1 | STAGE 1
Citv with STAGE 1 City with electricity City with full U] it STAGE 1
ity wit City with and gas supply by coverage of services offered by City with formal
grebelp water network waste the city and public housing
public space supply collection transport
Ecology Water Energy Waste Transport Buildings
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CIUDAD VERDE / RESULTS OF INDICATORS BY SECTOR CASE STUDY / CIUDAD VERDE
N WEAK - ¢~ = . WEAK - WEAK - WEAK - WEAK -
5 48% 6 45% ? HOCRRZER 4 49% . 35% 5 g
5 : WEAK - ‘
GOOD - LD 5% ) WEAK - WEAK -
4 o l‘o POOR -22% 209, 4 S0%
WEAK -
! | 3 o |
PN WEAK - | .
(B0 40% \
WEAK - -35% WEAK - WEAK -
3 o) : ’ _ 3 POOR -35% ‘ 35% 3 3%
: ! : \
3 ' GOOD -80% | 1
/ | 9 WEAK - ‘
| 51% .
2 W:;E : RIS 2 GOOD -70% ‘ W;Q: : 2 POOR -34%
2 | GOOD-77% |
| |
| | |
3 WEAK - WEAK - WEAK -
< 1 20% 1 GOOD -65% 1 GOOD -73% 1 47% . " 1 EXCELENT -100%
v un
Ecology Water Energy WESE Transport Buildings
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RESULTS AND LESSONS LEARNED CONCLUSIONS )
RESULTS MIGHTBE .
o COMPLEX, . ;E;::::;gﬁuf indicators H FOR ALL CASE STUDIES

CONSIDERING...

BOTH CASE STUDIES ARE
OF BIG INTEREST DUETO

o THEIR DIMENSIONS AND
URBAN IMPLICATIONS

o IDENTIFIED

OPPORTUINTIES

Més informacian; Informe Final Capitulo 8

« Evaluation of Mitigation Measurements

Different Developments I

Ciudad Verde en Soacha Lagos de Torca en el Distrito Capital

. Fina_l Phase _ * Long-term 30 years
: ?t:;ﬂ!:‘r: Macroproject + Different type of inhabitants

« CO2 FOOTPRINT REDUCTION Can be conceived while planning
« ACTIONS TO FACE CLIMATE CHANGE I d and monitored duri

. BETTER CONDITIONS FOR > poton |
HABITABILITY
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RECOMMENDATIONS/ MITIGATION MEASUREMENTS

CONCLUSIONS )
® %)

Consider Phase of the Consider new practices to use Promote d{rcnntralizcc! systems with Different options to improve
Project and handle water, energy, and low footprint
waste

mobility and public
transportation

- Distributed generation, district
heatings, AMIs.
- SUDS.

« Scheduling waste recollection

9 E

— R

Consider Mature-based Different materials in the Invelve community and make it aware Regulations and politics for

Solutions construction of the commitments achieved the use of new technologies

that involve everyone in the
process.
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CONCLUSIONS )
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Urban Configuration:

Architectonic Configuration:

« Interactions between buildings/

- Comfort (e.g., light(
« Connect habitats with commerce and jobs.

« Flexibility in terms of spaces for different type of
activities.

« Materials used to improve habitability and comfort.

+ Use technelogy in public areas and consider
sustainability.

For lower income inhabitants it is
usually difficult to have access to

Guarantee connection between
public services.

elements (e.g., water) and planning

Universidad de

los Andes

Facultad de Ingenieria
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FINAL CONSIDERATIONS CONCLUSIONS )

Good-soiluse

FOC U S O F TH E RECOGNIZE THAT THE URBAN
o PROJECTS ARE DYNAMICAL Maximize ecosystem services
% AND SHOULD ADVANCE TO
ST U DY THE DESCARBONIZATION BY Efficientuseof resources-and-waste

Sustainable infrastructure and mobilitys

IN ORDER TO ACHIEVE

THE WHOLE PROBLEM IN STAGES gy U%!ﬁl EJEﬁEBL(l}IE!;‘.rE?\],TS
o AND THE EVALUATION FOR Maonitoring implementation %
MITIGATION, ADAPTATION AND « DECREASE FOOTPRINT

IMPROVEMENT REQUIRE  BETTER RESILIENCE
* BETTER CONDITIONS HABITABILITY
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