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In Colombia, one third
of its urban population
is still affected by water
stress. An example of
this is the Brisas del
Picacho sector located
in Commune 6

Glacier 70%

97.5% Salt . -
—— it a

Subterranea

Warter

+430% Human

;Canaump
tion -1%

' 25%Fresh

Water

Own source
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Map of Medellin by Communes

https://www.medellincomovamos.org/medellin
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F Wh 1 “The capaity of a population to safeguard sustainable sccess 10 adequate
a ] 5 quantities of acceptable quality water for sustasning livelihoods human

- ? I-being. and socio-ec lor ensuring proteclion againgt
Wa ter S e‘ u r'ty waterborne pollution and waterrelsted disasters. and lfor preserving

ecosystema in a cdimate of paace and political stability

Wtwkng defisiSon UN-Watee 2073
' S TRANSBOUNDARY
GOOD —_ COOPERATION

GOVERNANCE _ e
T T Adequate legal W, the varied and lometimes
H E O R E I C A L nstttone . g I Wy, competing interests
infrastructure . for mutual benefit.

and capacity

are in place.

DRINKING WATER AND
HUMAN WE EING

FRAMEWORK

B EcoNomIC
Wy ACTIVITIES AND
' DEVELOPMENT
) Adequate water supplies are available
Industry, raniport and tousen,

CLEAN WATER
AND SANITATION

AND

DISINFECT YOUR WATER | it Gt @
SODIS POLITICAL W ; ; e

” FINANCING
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S— STABILITY e ' Innovative sources of

The negative effects of conflicts are s o financing complement funding by the

c CAWST avoided, including reduced water guality il public sector, including investments
andlor quantity, compromised water infrastructure, from the private sector and

human resources, related governance, and social or political systems. micro-financing schemes,

cawst. c465/disinfect-your-water-sodis
d/htt ioambi iencia.com/seguridad-hidric: ue-un-ods-
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For the assessment of domestic water security risk in the Brisas de Picacho community,
information was collected regarding the quality and quantity of water, which are indicators of
threat in the area (sectors with drinking water, sectors with raw water, and sectors with a mix

of water).

comunidad Caracterizacién del agua Caudal

Fuente propia

WQRI (%) _ 2. Risk score assigned to unacceptable characteristics. -
> Risk score assigned to the analyzed characteristics.
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Type of surface Hub Type irradiation
Curve Black Yes
Curve Aluminum Yes

Flat Black Yes
Flat Aluminum Yes
Flat N/A Yes
N/A N/A No

Fuente propia

A symmetric factorial
experimental design was used for

% uprmia g - ion of the
FNﬁmerodenMies: n=2

Numero de factores = k=2

Controles =C =2

Replicas=R=3

Ensayos = (Exp+CJxR

Ensayos = [ n*+C) xR

Ensayos = { 2°+2)x3 =18

SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

METHODOLOGY

To gather information, surveys were conducted
with a specific number of people, and this number
using the finite population

was determined
equation.

Where:

Z=1,645

g=1-p

d= precision

n

N*Zz*p*q
T d2x(N—-1)+2Z2%2xpxq

n= Representative sample of the population

N= Total number of dwellings

P= Expected proportion
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Characterization of raw water in the Brisas del Picacho sector.
Characteristics Res. 2115de 2007 Sample 1
Escherichia Coli (CFU) 0 90
Total Coliforms (CFU) 0 3150
Free Residual Chlorine 0,3-2,0 0
(mg/L)
Turbidity (NTU) 2 0.7
Apparent Color (UPC) 15 0
pH 6,5-9.0 8,617
Alkalinity (mg/L) 200 49,67 i i
Conductivity (pS/cm) 1000 214

Characterization date: February 2024
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Flow study.

Flow of the Brisas del
Picacho sector (Raw Water)

Flow of the Brisas del
Picacho sector (EPM Water)

Basic consumption flow
(Res. CRA 750/2016)

7772 —
DaysHome

620,5 ——
DaysHome

433,3 —=
DayxHome

The results of data collection were presented through surveys in

a representative sample of the population,

which was

determined using the finite population equation and yielded a

total of 44 people.
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RESULTS
SURVEY
ANALYSIS.

Water quality rating in households according to the
community

58,1 %

60

40

20

B Period 1
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RESULTS
SURVEY
ANALYSIS.

Pretreatment that the community performs on water before
consumption

none
17,7%

heat
52,9%

settle
17,7%

add lemon
2,9%

add chlorine
8,8%
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RESULTS SURVEY
ANALYSIS.

Frequency of interruptions in the supply according to the
community.

Never

2,4%
Occasionally
19,4%

Daily
48,4%

Once a week
7,2%

Several times a
22.6%
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RESULTS SURVEY
ANALYSIS.

Where the community's water connection comes from.

Mix (Natural
29,0%

EPM

3,3% Natural source

67,7%
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RiSK MAP FOR
HYDROLOGICAL HAZARDS HEALTH RiSKS
ilN THE BRiSAS DEL PiCACHOD
NEICHBORHOOD Individuals exposed to or consuming
Brisas del Picacho Territory poor-quality water face the possibility

of contracting infectious ! PROTECT YOUR

gastrointestinal diseases. Some of the AMIL
most common symptoms include: ¥ e
b The community of the Brisas del
o = 5 Picacho neighborhood must take
Nauseaq, Vomiting, immediate action to prevent water
Diarrheaq, Fever. contamination and reduce the

spread of diseases. Implement the
recommended processes such as:

I {ES U L I S Risk Identification
Based on the analysis of the risk map,
developed from the Woter Quality Risk
SOCIALI: A I ION Index (IRCA) score, the community's level

of exposure to hydrological risk has been

* SODIS (Solar Water Disinfeotion)
» Chierination
« Boiling water

determined. In this mop, the Brisas del
L fl t 1 Picacho sector is outlined with a green line nmmcms'\s m
earie . and divided into three zones: CONTAMINATED WVATER
* Red: Corresponds to the areg where The microorganisms that cause these
the water supply is raw water, which, diseases are Escherichia coli (E. coli) and
with @ 70% share, represents a high Total Coliforms.

health risk. : .
e Green: Indicates the arec where the  What are E. coli and coliforms?

water supply comes from EPM, with a

1.5% share thot does not pose a health They are bacteria found in contaminated
risk. water and can cause diseases if consumed, so

o Blue: Corresponds to the zone that has their presence indicates that the water is not
cccess to both raw water supply and safe to drink.

Yenifer Pacla Arcila Ossa
Julieth Darlenis Boherquez Caicedo
Karen Dayana Tautiva Villarraga
Frank David Robledo Cérdoba

Thematio adviser
Fidel Granda Ramirez

EPM  supply, offected by the
characteristics of the red and green Y
zones, depending on the supply used. i
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RESULTS
SOCIALIZATION

Leaflet 2. Side A

“The Importance of Properly
Treated Water: Key to Health
and Well-being."

Water treatment is increasingly necessary
due to scarcity and the growing demand
for it. Accessible, affordable, and
sustainable drinking water supply for all
households around the world can reduce
cases of gastrointestinal diseases, along
with good hygiene.

DID YOU KNOW...
Despite the fact that planet Earth is mostly
composed of water, the reglity is that only a
small portion is suitable for human
consumption.

.
==l
Groundwater
*30%  Human
Consump
tion - 1%

™,
@ black surface.
Glaciers -

SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

ECONORMIC PROCESSES ECONOMIC TREATMNENT
OF TREATMENT PROCESSES L~
SODIS Chlorination

(Solor Water Disinfection) Consists of

purifying water using sunlight. It is o low-cost It involves disinfecting water using
technique that can help reduce waterborne chlorine, especially with bleach, to ensure
diseases in communities with limited access safer consumption for humans.

to safe drinking water.

Procedure Procedure
Use clear plastic bottles,
preferably PET (Wash the bottle
thoroughly before using it for the
firat time).
L+ : ,
—_— Fill the bottles with the water

. thaot needs 1o be disinfected.

4

5

Place the bottles in o location where
they receive direct sunlight, such as
on o roof, on o metal sheet, oron o

Leave the botties exposed to the sun for
at least & hours on sunny days. On
cloudy doys, lsave them for a complete 1
to 2 doys.

)Z

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE
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ECONONMIC TREATMENT
PROCESSES ANONEaNeS
Heating Water
udov:l‘:l;z‘:of e Enkehation
It involves heating the water to a sufficiently  ¢op i =0 000 procedure |s| eansdy,
high  temperature to eliminate the " . _iiceenergy economical, @
microorganisms present in the water. sources. effective.

T Heating water is o widsly recognized
method, It eliminates bacteria,
R E Place the amount of water you viruses, and parasites that can couse
wish to disinfect in o pot. dissczes. mm
When choosing a water disinfection
SOCIALIZATION o oo OisabvasAGS oy e
— one you consider most efficient ond

boil for a specified time depending
on the quantity. l z accessible according to your needs.

i Methods such as SODIS, boiling
Lea fI et 2 S | d e B b water, or chlorination are effective
- Disinfection using the ; options that can be adapted to
SODIS method Excessi;ff:;_'l:: :gg Soe different situations and available
After the woter has boiled, let it rest d'p;‘m: iy gastrointestinal problems,  fésources. The most important thing
J in @ jug. is to ensure the safety of the water
to protect everyone's health.
3 Choose wisely and ensure clean
water for your well-being!

The method of heating water
requires a constant heat
source, which can be

moracheal AUTHORS
& Yenifer Paola Arcila Ossa
T — Julieth Darlenis Bohorquez Caicedo

Karen Dayana Toutiva Villarraga
Frank David Robledo Cérdoba

Thematic Advisor
Fidel Granda Ramirez
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RESULTS
CARTOGRAPHIC
ANALYSIS.

Territorial planning map of
the Brisas del Picacho sector.

SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

LEYENDA
|| erisas_pel_picacho
Espacio_Piblico

» » Ecoparque

—

77 Rural

ﬂ Urbano
Valor_Patrimonial

D Paisajistico
Perimetro_Sanitario
[ cobertura Sanitaria EPM

Cobertura Sanitaria Otras Entidades
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RESULTS DETERMINATION OF THE WATER
QUALITY RISK INDEX (IRCA)

IRCA of raw water in the Brisas del Picacho sector. fiisk lowvwl according to IRCA.
Characteristics Sample 1 Score Clasificacion IRCA (%) Nivel de Riesgo IRCA por Muestra
Escherichia Coli (CFU) 90 D T : Agua NO apta para
Total Coliforms (CFU) 3150 15 ‘ _ _ consumo humano
Free Re:idu;l:.;:hlorine 0 15 35,1-80 ALTO o ool i
mg

Turbidity (NTU) 0,7 15 141-35 MEDIO gy

Apparent Color (UPC) 0 6 L Agua NO
pH 8,617 1’5 51-14 BAJO c%l::sumuah[ﬁ;gﬁ::a

— ¢
Alkalinity (mg/L) 46,67 1 0-5 Agua D008 Soume
25+ 15+ 15 100 = 70 1%
WQRI (%) = * =70,
QRI(%) = 25+ 15+ 15+ 15+ 6+ 15+ 1

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE VIGILADO Por el Ministerio de Educacitn Nacional



SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

° Punto 2 Mx
_ N7 |

Water risk map of the
Brisas del Picacho sector.

LEYENDA

[ Brisas_Del_Picacho

Riesgo_Hidrico

[ Cruda Riesgo Alto IRCA (70,1%)
| Mezcla de agua (Cruda y EPM)

" EPM Sin Riesgo IRCA (1,51%)
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RESULTS APPLICATION
OF THE SODIS PROCESS.

SODIS Results
Surface Type Microorganism % Removal Microorganism removal percentage
Black Curve E. Coli 100% B Removal %E. Coli W Removal % Coliformes
Total Coliforms 97.423% 200%
Aluminum Curve E. Coli 100% 10097.423% 10053831%  10C5p476n 100528418 10052063
Total Coliforms 93.831%
Black Flat E. Coli 100% 0%
Total Coliforms 90.476%
Aluminum Flat E. Coli 100%
Total Coliforms 92.063%
ci1 E. Coli 100% o
Total Coliforms 92.063%
G2 E. Cofi -352.778% |
Total Coliforms 42.116% -400% _ - -353%
curvanegro Curva Aluminio PlanaNegro Plana Aluminio c1 2
DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE VIGILADO  For e
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e In conclusion, the Brisas del Picacho community was open and collaborative
during the interview and sampling process, providing key information and
demonstrating awareness of the impact of lack of access to drinking water. This
support facilitated the identification of threat factors related to both the quality
and quantity of available water.

e Through the assessment of the Water Quality Risk Index (IRCA) and the
measurement of flow rate, it was possible to identify quality levels in different
sectors and evaluate the availability of the resource. These indicators are
essential for understanding water risks and defining effective strategies for the
management and improvement of water access in the community.
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GRACIAS
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COFFEE IN COLOMBIAU

« Third largest producer in the

world. |
« Exports: 10,579,302 bags m
20 ENC (2023)

CHALLENGES U P

« Contamination by heavy metals
(cadmium) * Toxicity and
a S
R —— and plants, ccumulation in“¥€oils
* Risks to public health.

Vallgjos-Torres et al. (2022) * Negative effects on crop quali
uality.

Llatance et al. (201 8)
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28 DE OCTUBRE AL 1 DE NOVIEMBRE —
VIGILADO For el Ministeric de Educacitin Nacional



SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

Cd problem in Coffee cultivation in Colombia faces the challenge of
contamination by Cd, a toxic heavy metal. This accumulates in
coffee the plants and can affect the quality of the coffee we consume.

"

R ole of AMFL; Arbuscular mycorrhizal fungi (AMF) are a promising

) biotechnological solution as they can reduce the amount of
Cd transferred from the soil to the plant.

Previous Previous research showed that AMFs immobilize cd in roots,
o . . reducing its passage to the edible parts of the plant. Perez-
investigations Moncada (2019) y Abdelhameed & Metwally (2019).

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE
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General Specifics

Evaluate the effect of
arbuscular mycorrhizal fungi
on cadmium uptake and
translocation in Coffea arabica
L. seedlings.

‘. Analyze the physicochemical characterization of the soil.

Evaluate the effect of inoculation with arbuscular
B mycorrhizal fungi on the development of coffee seedlings

in soils with different cadmium concentrations.

_ Determine the translocation of Cd absorbed by coffee
& seedlings with mycorrhizal amendment in contaminated
soils.

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE VIGILADOQ Por el Ministerio de Educacitn N
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SOIL PLANTS CADMIUM MYCORRHIZA PLANTING

Andl.SOI Chapola.ls it 25y 50 mg/Kg 300 spores/g 3 months
A horizon Castillo
Variables The statistical analysis was performed
Experimental design: /— ,\ ~ using Statgraphics to conduct an
(E+C)*R=(3+3)*3=18 Biometric (cm, g) l Mycorrhizal colonization (%)  analysis of variance (ANOVA) and a
seedlings | | |

means difference test using Tukey

" Cadmium concentration (mg/Kg) ‘ with a significance level of P: 0.05.
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‘\

Inoculated with AM

o

Not inoculated with AMF

Figure 1. Effect of arbuscular mycorrhizal fungi on cadmium uptake in soil.
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. Inoculated with AMF
Not inoculated with AMF

7.0 4 1
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o

Cd Foliar (mg/kg)
w
o
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0,6

0,5

0.4
. Inoculated with AMF
Not inoculated with AMF

0,3

o

0,2

—t—

Shoot biomass (g)

0,1

0,0
-AMFO +AMFO -AMF25  +AMF25 -AMF50  +AMF50

Treatments
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b T _..I.I
d
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6,0
4,0
2,0
a a a
0,0

-AMFO +AMFO -AMF25 +AMF25 -AMF50 +AMF50
Treatments

—
o
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>
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—_—
M
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—
o
o

. Inoculated with AMF
Not inoculated with AMF

Mycorrhizal colonization (%)
]
[an)
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ﬂlants inoculated with arbuscular

mycorrhizal fungi (AMF) exhibited
better growth and lower cadmium
accumulation in leaf tissues, even in
soils with elevated concentrations of
this metal, demonstrating the ability
of AMF to mitigate cadmium stress
and improve nutrient availability.

)

SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

ﬂ&MF present themselves as an

effective strategy for the
bioremediation of contaminated soils
by reducing cadmium translocation to
the edible parts of the plant and
contributing to agricultural
sustainability, allowing coffee
plantations to be safer and more

roductive in areas affected by heav
p y Y

metals.

)

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE

ﬁ/ The use of AMF not only
' improves coffee quality by
reducing cadmium content in
the edible parts, but also
strengthens food security and
promotes more sustainable
agricultural practices,

minimizing the need for
chemical interventions. —

)
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Events
AYO
oW R0,
0 ‘V ° ° .
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©. \ 4 S and Innovation Project Bank - 2024
3, Yo S
/. L]
1945
: GIENCIA
3 * Regional
o o
2« Nationa COLOMBIANO . DEL SUELD
o
& “LA SALUD DEL SUELO COMO BASE PARA EL DESARROLLO SOSTENIBLE"
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RedCOLSI
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Effect of Construction and Demolition Waste
(CDW) as amendments in soil enriched with
microorganisms, Penicillium janthinellum
and Bacillus megaterium

Research Project
Elian Andrés Chanci Lopez
Brian Alexis Rojas Guisao

Thematic Advisor - Laura Osorno Bedoya
Methodological Advisor - Alejadro Builes Jaramillo
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CDW is classified as
follows: susceptible
to use and not
susceptible to use
(Santos,2021).

CDW accounts for 50%
of the total annual
solid waste generated
worldwide
(Santos,2021).

Excavation, demolition,
repair, civil works and
construction
improvements
(Santos,2021).

Between 60-90% of
CDW is deposited in
authorized sites, only

20% is recycled (Palacio,
2023).

In Colombia, they
represent 40% of total
solid waste: 22 million
Tons (Palacio, 2023).
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Circular economy:
Innovative approach
to resource and waste
management (Tserng,
2021).

The nutritional status
of plants depends on
the macro and
micronutrients in the
soil (Vatansever, 2017).

SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA
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The reuse of CDW in B
crops could be an J- B_i? ]
Y/ alternative for its L solubilization
A reduction (Rodriguez - m (Schueler,
Sudrez, 2020). 2021).
Penicillium
janthinellum (Chona, Liming effect
2013) and Bacillus (Rodriguez -
megaterium i Sudrez,
(Zhao,2021). 2020).
THRRDD e
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Evaluate the effect of construction and
demolition waste (CDW) as amendments
enriched with soil microorganisms
Penicillium janthinellum and Bacillus
megaterium.




SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

1. Characterization physico-chemical of soil and
CDW.

2. Evaluate the biosolubilization of CDW under in
vitro conditions with Penicillium janthinellum and

Bacillus megaterium.

3. Determine the liming and nutritional effect of
CDW in soils.
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1. Characterization physico-chemical of soil and CDW.
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L@ AR

uninoculate P. Janthinellum B. megaterium
¥ NG o " >
$ o RS

CDW 1 CDW 3 cDW 4

2. In vitro biosolubilization.
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3. CDW Liming effect

. -

20 g of soil 2- 32 g of CDW
/kg of soil
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1. Characterization physico-chemical of soil and CDW

Table 2. Characterization chemical of CDW (X-ray
fluorescence).

Table 1. Characterization physico-chemical of soil.

PARAMETER |CDW 1 CDW 3 CDW 4
PARAMETER Result Range Analysis Cao (%) 0,262 0,259 0,300
MgO (%) 0,080 |0,000 |0,000
Mg (cmol (+)/kg) 0,7 (1,5-2,5) S (%) 0,660 0,080 0,082
Si02 (%) 0,179 0,423 0,423
S (mg/kg) 18 (12 - 15) A
pH 5,7 (6,0 - 6,5) Table 3. Initial pH of CDW
Ca (cmol (+)/kg) 13 (3-6)
Si (mg/ke) 69 (20 - 30) PARAMETER | CDW 1 |CDW 3|CDW 4
CICE {emal Hirke) |31 L5~0) pH 10.780[11.770| 11.583

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE VIGILADOQ Por el Ministerio de Educacitn N




2. In vitro biosolubilization.

B Uninoculated

W Bacillus
megaterium

Final pH

W Penicillium
Janthinellum

w1 cbw 3 cDw 4

Treatments
Figure 1. pH as an indicator of biosolubilization of

CDW 1, 3, and 4 after biosolubilization for 7 days.

CFU/mL
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RESULTS

25000000 T b
b
20000000 + ’
B Uninoculated
15000000 + W Bacillus
megaterium
10000000 W Penicillium
Janthinellum
5000000 + 5 - <
a a a
0
CDW 1 CDW 3 CDW 4
treatments

Figure 2. Microorganism count (CFU/mL) of CDW
1, 3, and 4 after biosolubilization for 7 days.
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Control Bacillus Penicillum

Treatments

Figure 3. Available calcium (mg/L) from
CDW 1 after biosolubilization for 7 days.
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RESULTS

6.0- 4.5+
4.0
5.0
3.5
" 4.0- o 3.0
2.5
£ 3.0 £
= o 2.0
[¥) (W]
2.0 1.5
1.0
1.0
0.5
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Control Bacillus Penicillum Control Bacillus Penicillum
Treatments Treatments

Figure 4. Available calcium (mg/L) from
CDW 3 after biosolubilization for 7 days.

Figure 5. Available calcium (mg/L) from
CDW 4 after biosolubilization for 7 days.
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RESULTS

25.0+ 20.0+
20.0+ 5
=~ 15.01 -
E ? 10.0-
@ 10.0 @
G 5.0
0.0 - 0.0 -
Control Bacillus Penicillum Control Bacillus Penicillum Control Bacillus Penicillum
Treatments Treatments Treatments
Figure 6. Available silicon (mg/L) from Figure 7. Available silicon (mg/L) from CDW Figure 8. Available calcium (mg/L) from

CDW 1 after biosolubilization for 7 days. CDW 4 after biosolubilization for 7 days.

3 after biosolubilization for 7 days.
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RESULTS

3. CDW Liming effect.

[ -

——‘:"":‘
o i
® CDW1
- Al ® CDW3
= ® CDW4
6 e b
54 } f f
0 10 20 30

Concentration of CDW (g of CDW/kg of soil)

Figure 9. Variation of pH vs. Concentration of CDW (g of CDW/kg of soil)
after the incubation test with lime for 20 days.

3
n
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Figure 10. Variation of silicon vs. Concentration of CDW (g of CDW/kg of soil)
after the incubation test with lime for 20 days.
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RESULTS
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Figure 11. Variation of calcium vs. Concentration of CDW (g of CDW/kg of soil)
after the incubation test with lime for 20 days.
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The physicochemical characterization of the soil and the chemical characterization of
the CDW were successfully carried out. This process allowed for the identification of
their properties, thus verifying that they are suitable specimens for the development
of the project.

The CDW shows differences in color, composition, and pH. Among its composition, the
concentrations of Ca, Mg, S, and Si are considered nutrients for plants. Its high pH
values allow it to be used as liming materials.

The biosolubilization of CDW was achieved under in vitro conditions using Penicillium
janthinellum and Bacillus megaterium.

It is confirmed that the CDW used has a liming and nutritional effect on the soil.
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RESEARCH PROBLEM

iHow does the
community perceive
noise and how does it
relate to the
measured levels?

fah
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OBJECTIVES

Evaluate

these
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perception of the university
community on sound pressure levels and based on
perceptions,
measurements

to carry out noise
their compliance with

Resolution 627 of 2006.

Evaluate the perception of noise in
the university community, using a
standardized Likert scale
questionnaire.

Comparing the results obtained with
the limits allowed in Resolution 627
of 2006, in order to evaluate the
degree of compliance with current
regulations.
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Developing a monitoring plan for
sound pressure measurements based
on noise perception for
environmental monitoring, which
includes the areas identified as
critical.

Developing a graphical
representation using isolines that
integrates sound pressure

measurements to identify critical
areas.
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ANALYSIS AND RESULTS

The sample size was from
359 surveys, distributed
equally between five zones
(Library, Academic Block,
Cafeteria, Sports Zone and
Block A).

Componente 2 (27,6 %)
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The measurements were made on Tuesdays, Wednesdays
and Thursdays, between 10 am and 2 pm, this being the
most critical time in areas such as Block A, the Cafeteria,
the Library and the Academic Block. In the Sports Zone, the
measurements were made between 3 pm and 6 pm

DISTRIBUTION OF RESPONSES BY DAY AND TIME IN ALL

ZONES
—4— Between 6:00 am and 10:00 am ~fi— Between 10:00 am and 02:00 pm
Between 02:00 pm and 06:00 pm == Between 06:00 pm and 10:00 pm
140 == Doesn't Hear Noise =@~ All the Time

120

100

# OF RESPONSES

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY WEEKEND

DAYS OF THE WEEK
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Relationship between
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Compliance with

perception and measurements regulations
Total
University arithmetic Median of Range of the dB Perception/measurement Standa.rd Measurement/Standard
Zone MRS s Perception SIS s Relationshi L Relationshi
each Zone P Perception P (dB) P-
(dB)
Library (B) 65,67 4 60 - 80 dB Coincides 55 dB No coincides
Block A (BA) 67,87 4 60 - 80 dB Coincides 65 dB No coincides
Cafeteria (C) 70,39 4 60 - 80 dB Coincides 70 dB No coincides
(SZ|o[<)))rts ZOMg 68,47 3 40 - 60 dB No coincides 70 dB No coincides
Block C (BC) 69,42 4 60 - 80 dB Coincides 65 dB No coincides
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Heat Map First
Floor
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Puntos de Calor (dB)

] <= [5.6782
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66 6465 - B7.6148
67.6148 - 68,5831
68,5631 - 69,5514
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|| > 714880

@ 1D 20m

Heat Map Second ~_Heat Map Third Floor

Puntos de Calor (dB) Puntos de Calor (dB)

L <= £3.5940 = <= 62,6216
B 635940 - 64.8949 B 62.6215-63.9424
64,8949 - 66.1958

63.9424 - 65.2632

65.2632 - 66.5839

66,5839 - 67.9047

67,9047 - 69,2255

63,2255 - 70.5463
> 70.5463

66,1958 - 67.4967

67 4967 - 68.7976

6B.7976 - 70.0984
> 70,0564
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- Conclusions

Critical noise levels: The time zone of greatest noise exposition
is from 10:00 am to 2:00 pm, affecting all areas evaluated..

Areas that do not comply with the standard: Measurements
indicate that the Library, Blocks A and C, Sports Zone, and
Cafeteria exceed the limits established by Resolution 627 of

2006.

Perception vs. Reality: The perception of noise is consistent
with measurements in most areas. However, in the Sports
Zone, the actual noise levels are higher than which the
‘community perceives.
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Future research should
thoroughly evaluate how
noise affects academic
performance and the
welfare of the university
community and establish

~ appropriate interventions.
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RESEARCH PROBLEM
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OBJECTIVES

Evaluate the effect of biofertilization with digestates enriched with Azospirillum
brasilense on the development of maize seedlings.

01 02 03

Stabilize a digestate Characterize the Evaluate the effect of the

derived from an anaerobic physicochemical properties of application of biol enriched
fermentation reactor of the soil to understand the with Azospirillum brasilense
organic waste for initial conditions. on plant growth.

agricultural use.
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METHODOLOGY PRELIMINARY STAGE

o Zea mays : Azospirillum
. D .
characterization of the seedlings Igestate brasilense

Physicochemical

Biometric Data

SOIL EXPERIMENTAL UNIT | LIQUID ORGANIC DIMAZOS BIOMETRIC DATA
Physicochemical 36 seedlings FERTILIZER From the Biocultivos Analysis of weekly
characterization of the 12 pots Origin: Animal organic | laboratory, it is found and final biometric
initial soil. Watering 3 times/week | wasteBiodigester: at concentrations of data

with H,O Hydrolysis reactor 1x108 CFU/ml.

Watering treatment 1 and a UASB reactor

time/week
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[T_A] Azospirillum
paslCnse 5 ml/plant Once at
s seedling planting.
t ; % 50 ml/plant Once a week
_ 5 ml Azospirillum/plant

Once at seedling planting
50 ml/plant of Biol once
a week

[T_C] )

Control OL l\l 100 ml H,O/plant
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[T_B] Digestate

[T_AB]
Azospirillum +
Digestate




Results of the physicochemical characterization of
the biol and the soil used for the project in the

experimentation stage.

PHYSICOCHEMICAL ANALYSIS OF THE BIOL

. . NTC
Parameter Units Technique Rule Result 5167/2022
co g/l Titrimetric 0.99 >20
PH U pH NTC5167 | 7.08 2.5-8.5
(straight) P Standard ] ' '
method
C.E. (1/100) dS/m 0.043 -
N-Org. Titulométri
S g/l o NTC 370 0.594 >15
¢/N i Mathema!tlcal 166 i
calculation
Total solids g/l NTC 5167 10.6 <40
Standard
. . method
Fixed solids| mg/I NTC 897 4272 -
Volatile Mathematical
solids me/l calculation S )
Standard
DQO total | mgO2/I SM 5220-D 5450 -
method
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PHYSICOCHEMICAL ANALYSIS OF THE SOIL

Parameter Result Units Range
Sand 50 % 20--70
Silt 20 % 30--50
Clay 30 % 10--25
Class Sandy clay loam Frank
pH 5.5 5.5--6.0
CE 0.15 Ds/M 1--2
MO 5.6 % 5--10
P3- 5 mg/kg 15--30
sz 47 mg/kg 6--12
Al 3+ 0 Cmol (+)/kg <1
Ca? 7.2 cmol (+)/kg 3--6
Mg?* 2.2 Cmol (+)/kg 1.5—25
K* 0.33 Cmol (+)/kg 0.15--0.30
CEC ef 9.76 Cmol (+)/kg 5--10
Fe 2 53.3 mg/kg 25--50
Mn 2+ 7.8 mg/kg 5--10
Cu 3.7 mg/kg 3--5
Zn 2.4 mg/kg 3--5
B 0.2 mg/kg 0.5--1.0

The soil is clayey loam with a slightly acidic pH of

S
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erial height and number of leaves of Zea mays plants in the exploratory stage, with respect to the time from week 1 to week 8, each being
the average of 3 data points according to the treatments: TA: Azospirillum brasilense Treatment, TD: Digestate Treatment, TBA: Digestate +
Azospirillum brasilense Treatment, and C: Control.

. ¢ CONTROL M DIGESTATE DIGESTATE+AZOSPIRILLUM X AZOSPIRILLUM
-

19 T g
- ) ,
E17 T : £ ;
~ T [0
ng 15 Z Z
D13 I g ;
21 z
: ?
g9

7

5

0 1 2 3 4 5 6 7 8 9
TIME (WEEKS)

4 CONTROL W DIGESTATE DIGESTATE+AZOSPIRILLUM X AZOSPIRILLUM

8
: ¢ %
1 2 : H
5 ¢ A 1
T B
24
=2

o

2

0 1 2 3 4 5 6 7 8 9

TIME (WEEKS)
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CONCLUSIONS OF THE PRELIMINARY STAGE
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METHODOLOGY — ADJUSTMENT STAGE

Physicochemical

Zea mays ok APOGRI Biometric Data

characterization of the seedlings brasilense

SOIL EXPERIMENTAL UNIT | LIQUID ORGANIC DIMAZOS BIOMETRIC DATA
Physicochemical 40 seedlings FERTILIZER From the Biocultivos Analysis of weekly
characterization of the 4 germination beds Origin: Plant organic laboratory, it is found and final biometric
initial soil. Watering 3 times/week | waste.From the at concentrations of data

with H,O company Terrazonet. 1x108 CFU/ml.

Treatment watering
every 15 days
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[T_A] Azospirillum
brasilense

5 ml Azospirillum/plant
Once at seedling planting

[T_B] Digestate

50 ml/plant of Digestate

b diluted in 100 ml of H,0,
4 every 15 days.
[T_AB] ¢ 5 ml Azospirillum/plant
Azospirillum ' Once at seedling planting
+ Digestate “ 50 ml/plant of Digestate
W/ diluted in 100 ml of H20,
every 15 days.
[T_C] "4
Control |
Sk ‘ 100 ml H,O/plant
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Results of the physicochemical characterization of

TERRAZONET digestate showed a pH of 7.15, ideal for the presence
of macronutrients and micronutrients that are essential for plant

growth and development.

PHYSICAL CHEMICAL ANALYSIS OF THE BIOL TERRAZONET

Parameter Technique Norma Resultado d.e Unid.
Total calcium E.C No aplica 0.48 0.01 gL
Total magnesium E.C No aplica 0.0871 0.0001 g/L
Total Nickel AA SM3111B 1.12 0.03 ppm
Total Potassium E.C No aplica 0.83 0.01 g/L
Total sodium E.C No aplica 0.317 0.001 g/L
Total Zinc E.C No aplica 0.00398 0.00005 gL
Oxidizable | 1o matrica NTC 5167 1,59 - %
organic carbon
Electrical
conductivity Potenciometria NTC 5167 0.95 - dS/m
(1/200)

Density (20 °C) Gravimetria NTC 5167 1 - g/cm3
Total phosphorus ESpeC"";"“’me‘” NTC 234 0.45 - %
Vel su;pended Gravimetria SM 2540D 673 - mg/L

solids

petalioipanic Kjeidehl NTC 370 113 - %

nitrogen
pH (10%) Potenciometria NTC 5167 7.15
C/N"Ratio No aplica NG aplica 14
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Results of the microbiological analyses, recognizing the
importance of identifying their presence, as this can directly
influence the effectiveness of the fertilizer and the health of the soil
and plants.

MICROBIOLOGICAL ANALYSIS

Mesophil | Thermophiles Mold yeast | Nematode | Whole bacteria | Salmonella
esu.f.c./g u.f.c./g u.f.c./g | ufc/ y/o u.f.c./g / 25¢g
g Protozoa
3,3 E+05 8,0E+02 2,4E+0 | 8,70E+ Missing 5,00E+01 Negative
2 02
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ial height and number of leaves of Zea mays plants in the adjustment stage, with respect to the time from week 1 to week 14, each being
e average of 10 data points according to the treatments: TA: Azospirillum brasilense Treatment, TD: Digestate Treatment, TDA: Digestate
+ Azospirillum brasilense Treatment, and C: Control.

& CONTROL W DIGESTATE DIGESTATE+AZOSPIRILLUM X AZOSPIRILLUM

400

350 %
300 i &
5 =
f 250 . 2 !
G 200 ﬁ
T 150
2 £ K % §
g 100 s 3 5 % n T
50 1 h é = x
0 7 =
50 4 6 8 10 12 14
TIME (WEEKS)
- © CONTROL M DIGESTATE DIGESTATE+AZOSPIRILLUM X AZOSPIRILLUM
18
16
14 - T I L % % é
g12 | i n % % S {3
10 4 ; i ; X 3
S 8 - = ® § §
o % é ! §
@ 6 1 E X
g 4 1 & :
a 2 A &
0 . . . i .
0 2 4 6 8 10 12 14
TIME (WEEKS)
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Fresh and dry aerial biomass of Zea mays plants in the Fresh and dry root biomass of Zea mays plants in the adjustment
adjustment phase over 14 weeks, with each column representing phase over 14 weeks, with each column representing the
the average of 10 data points according to the treatments. average of 10 data points according to the treatments.
1200 300
1000 A 250 A
C
2 800 = 200 |
5 g
2 600 - g 150 -
= o
§ 400 g 100 J
& <
200 - § 50 -
0 0 -
Control Digestate + Azospirillum Azospirillum Digestate Control Digestate + Azospirillum Azospirillum Digestate
Treatments Treatments
600 80
70
% 500 % 60
é 400 é 50
o o
8 300 5 40
& ]
g 200 s %0
z g 20
0 100 10
0 0
Control Digestate + Azospirillum Azospirillum Digestate Control Digestate + Azospirillum Azospirillum Digestate
Treatments Treatments
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b Research Problem

Question: how do Colombian
universities disclose their
environmental and social
sustainability performance?

Context: increasing demand for
sustainability reporting in the
education sector.

Significance: transparency and
commitment to sustainability in
higher education.
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* Global Reporting Initiative (GRI): The
main standard for sustainability
reporting.

e Sustainable Development Goals
(SDGs): The UN's 2030 agenda of 17
goals for sustainable development.
Relevance: Key tools for assessing
sustainability in universities.
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Objectives

Main Objective: To examine the disclosure of
environmental and social information in
sustainability reports.

Sub-objectives

Ildentify universities in the MERCO ranking that
publish sustainability reports.

To analyse the environmental and social
indicators reported in sustainability reports
based on GRI standards and the SDGs for the
period 2022 - 2023 in the education sector -
universities.

Determine the most common environmental
and social indicators in the sustainability
reports of the education sector - universities,
and their alignment with the SDGs.
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Methodology

Identification of the universities reported in the MERCO ranking for the period 2022-2023 in
Colombia that report under the GRI standard and the sustainable development objectives
(SDGs)

Compilation of sustainability reports for the period 2022 — 2023 of the education-
university sector

Inspection of content and identification of recurrence in indicators

. Analysis of the information obtained in the sustainability reports of the education-
university sector
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Universities Belonging to Ranking MERCQO 2022-2023
Position Company

1 Pontificia Universidad Javeriana

2 Universidad Nacional de Colombia
3 Universidad Del Rosario

4 Universidad Eafit

5 Universidad de los Andes

6 Universidad de la Sabana

7 Universidad Ces

8 Universidad Ean

9 Universidad del Norte

10 Universidad de Antioquia

11 Universidad Pontificia Bolivariana (UPB)
12 Universidad Externado de Colombia

13 Universidad Autbnoma de Occidente
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Results — Environmental Indicators

" 90 79
£ 80
. . . . g 70 59
e Institutions highlighted 3 & 51
Pontifical Bolivarian University: 5%
79 indicators. £ 20 . :
- . . . = 0 e
g CES UnlverSIty: 59 IndlcatOrS. Universidad Universidad Universidad Universidad Universidad
. . . . de los Andes CES de Antioquia  Pontificia Externado de
* University of Antioquia: 7 Bolivariana  Colombia
indicators =
. Hm Universidad de los Andes
Main Environmental Indicators: B Universidad CES
Energy’ Water’ biodiversity’ m Universidad de Antioquia
. = d t m Universidad Pontificia Bolivariana
€em |SS|OnS, ana waste. M Universidad Externado de Colombia
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I EEE—E——————————————————————————————————————————~.
308 Evaluacién ambiental
. ————— e EEEREREE
3000 RS U O s
& e ———————————————————————
‘: 305 Emisiones
N S —
(o]
¥ 304 Biodiversidad R R E—m—
S
e ——————————————————————————————————————
303 Agua
-
| e ———
302 Energia
Ty —
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
T
302 Energia 303 Agua e nelivErsicad]| s RE e n e e e | ooc ke Lt
ambiental
H Universidad Externado de Colombia 48% 67% 71% 70% 38% 100%
Bl Universidad Pontificia Bolivariana 86% 67% 100% 100% 100% 0%
i Universidad de Antioquia 0% 0% 100% 0% 0% 0%
M Universidad CES 52% 100% 0% 70% 94% 0%
B Universidad de los Andes 48% 33% 0% 47% 0% 0%
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Results — Social Indicators

40

35 34

25

20 19

15 14

10 ?

.

0
Universidad Universidad Universidad Universidad Universidad
de la sabana CES de Antioquia Pontificia externado de

Bolivariana  Colombia
University

M Universidad de la sabana

B Universidad CES

m Universidad de Antioquia

M Universidad Pontificia Bolivariana

W Universidad externado de Colombia

Leading Universities:

* Externado University: 34
indicators.

e CES University: 28 indicators.

e University of La Sabana: 9
indicators.

Main Categories: Employment,
Diversity, occupational health and
safety.
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418: Privacidad de datos «  —™—o—n1—  +w—j n rzéTm—rmmmmmmmmmmmee
A17: Marketing [ R TR ESSSSEE =
BB ST i TS s
g 409: Trabajo foroso . o~ /PJHW—FWFWWFFFFFFFFFFyyFyme
& 407: Libertad Asociacion [ R R .
& L DI s £ l——
8 A04: FOrMacion R,
403: 55T [ e —————
402: Trabajador - Empresa [ [ e B — s e
401: Empleo —————__
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
402: 407: 409: 418:
Erz:z)to Tra Forlr‘rr?:c:ién Divicr)si::lad Libe'rta'cll i)l L::tznf: MaL:IZ';ing Privacies®
- Empresa Asociacién forzoso de datos
H Universidad Externado de Colombia 11% 100% 26% 100% 67% 100% 100% 0% 100% 100%
B Universidad Pontificia Bolivariana 100% 0% 7% 100% 67% 0% 0% 0% 0% 0%
i Universidad de Antioquia 0% 0% 37% 75% 0% 0% 0% 100% 0% 0%
M Universidad CES 44% 0% 78% 25% 33% 0% 0% 0% 0% 0%
M Universidad de la Sabana 100% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Results — SDGs.

* Highlighted ODS:

 Pontifical Javeriana University
and University of Rosario: 17
indicators.

* Externado University: 16
indicators.

* Main SDGs: Affordable energy
(SDGs 7), Responsible
Production (SDGs 12),
Partnerships (SDGs 17).

Universidad
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UNIVERSIDAD EXTERNADO OE... [N 16
UNIVERSIDAD PONTIFICIA... I 10

UNIVERSIDAD DE ANTIOQUIA 0
UNIVERSIDAD EAN [ 4
UNIVERSIDAD CES [ 10
UNIVERSIDAD DE LA SABANA [l 1

UNIVERSIDAD DE LOS ANDES l 1

UNIVERSIDAD EAFIT [ 5
UNIVERSIDAD DELROSARIO [ 17
UNIVERSIDAD NACIONAL DE... [ 10
PONTIFICIA UNIVERSIDAD JAVERIANA [ 7

0 5 10 15
Cantidad de Indicadores ODS
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Conclusions

* Unequal commitment: Varying
levels of transparency and
sustainability.

e Areas for Improvement: Greater
alignment with SDGs and GRI
standards.

* Importance of disclosure:
Strengthens reputation and
social engagement
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v e Use of organic waste

“_ |Nitrégeno |

« Nutrient recovery | N | "P|[K])
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BIOCHAR SLOW RELEASE FERTILIZER

* Biological Transformation - * Thermochemical * Increasing the bioavailability
Anaerobic Digestion. transformation. of nutrients.
* Literature review: Ndoungetal., . Lrterature review: Wanget al.,

* Literature review: Kebedeet

al., (2023). (2021); Rombel et al., (2022).
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* Formulate biochar-based
fertilizers using digestate
from anaerobic treatment of
municipal waste and biochar
from agricultural waste.

VIGILADQ PoreiM da Ed

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE



SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

p_—————— - T
\
I
BIOGAS SLURRY STORAGE IMPREGNATIONI ™
—! —>
| PROCESS
\ ) H
BIOCHAR-BASED
SLOW-RELEASE
NPK FERTILIZER
wvi
RAW BIOCHARS ~
"
=
/ NUTRIENTS (NPK) UPTAKE e m—— d S L
BY CUCUMBER PLANTS T
CONTENT g
+ SLOW RELEASE =
PERFORMANCE m o
\_ 2
>
L
i . ore
= H/C
CONTROL RAW BIOCHARS BIOCHAR-BASED Rl hasidoiios € I

SLOW-RELEASE COMNCENTRATION
\ NPK FERTILIZERS S  CEC

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE VIGILADOQ Por el Ministerio de Educacitn N



SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

Physicochemical characterization of materials.

Table 1. Characteristics of raw materials

Characteristics of raw materials

Table 2. Characteristics of biochar-based fertilizers

Characteristics of biochar-based fertilizers

Characteristics CS RS QS SCB DIGESTATE
pH 10,31 10,44 9,67 10,36 8,25

CE (uS cm-) 519 565 554 431 1575

N (%) 2,2 1,3 1,8 1,6

P (PO4%) 0,7 0,2 0,9 0,3

(9 kg-)

K (g kg) 1,9 0,6 1,2 0,8

NTK (mg ) - - - - 23000

P (mg ) . - - - 15000

K (mg ) - - - - 18000

Characteristics /68-BF\ RS-BF /QS-BF\ SCB-BF
pH 8,98 8,78
CE (uS cm) 1711 1694
NTK (g kg.) 33 41

P (PO,3) 17 28
(gkg™)

K (g kg) 2,9 52
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Fig 1. SEM images, EDS spectrum, and SEM-EDS maps. The following information is displayed for each material from left to right: SEM
image, EDS spectrum, and SEM-EDS map.
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Qs CS

QS-BF

3600 3200 2800 2400 2000 ( 1600
Wevenumber (cm-1)

4000 3600 3200 2800 2400 2000
Wevenumber (cm-1)

1200 800 600 400

Fig 2. FTIR spectra of the raw biochar and the biochar-based fertilizers. The shaded areas indicate the regions where
the characteristic functional groups are present in each material. (a) QS and QS-BF. (b) CS and CS-BF.
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FTIR
Bands at 1350-1260, 1100-1050,
1420-1300 and 720-590 cm- 1

present in QS and the CS can be
attributed to  oxygen-containing
functional groups (O-H and C-0O).

Additionally, bands observed at
540, 1000-1100, 1050-990, and
1350-1250 cm- 1 , may be
associated with the adsorption of
P on the biochars.
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Fig 3. FTIR spectra of the raw biochar and the biochar-based fertilizers. The shaded areas indicate the regions where
the characteristic functional groups are present in each material. (c) RS and RS-BF. (d) SBC and SBC-BF.
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FTIR

Overall, it was observed that the QS
and CS exhibited a higher variability
of functional groups compared to
the RS and SBC.
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100
.. SLOW RELEASE
e
s * The QS-BF fertilizer released 37%,
§Zg e 57% and 38% NPK, respectively, after
3 * Z 168 hours. CS-BF fertilizer released

0 $ 47%, 53% and 29% NPK in the same

0 24 48 72 96 120 144 168 a *QS-BF .
Time (h) £ = cs period.

i g 4 RS-BF

- S 20 $ & ® SCB-BF
3 80 pi| ¥ e * Nutrient release in the control occurs
| Rl - % - b in an accelerated and not very gradual
s way at the end of 168 hours, compared
g = to the formulated biofertilizers.

0

0 24 48 72 96 120 144 168
Time (h)

Fig. 4. (a, b, and c) Comparison of N, P, and K release behavior from biochar-based fertilizers and
commercial mineral NPK 15-15-15 fertilizer (CK).
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Treatments

Fig 5. (d) Concentration of N, P and K in cucumber shoots after 30 days.

Results and analysis

BN (%w/w)
uP Pw/w)
mK Pew/w)
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BIOASSAY

Incorporation of biochar-based fertilizers into the
soil had positive effects, leading to an average
increase in N, P and K concentration of ~61, ~32
and ~19 %, respectively.
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e According to our results, biochar derived from quinoa and corn residues were the
best performing raw materials for the production of biochar-based NPK fertilizers.

e Higher O/C and H/C ratios, together with higher ash content, surface area and
cation exchange capacity, are favorable characteristics when choosing biochar for
the manufacture of biochar-based fertilizers.

* The slow release test showed that N, P and K were released in a controlled
manner in solution and the bioassay results showed that the application of
biochar-based fertilizer increased N, P and K concentrations in cucumber
seedlings.

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE VIGILADO Por el Ministerio de Educaeién Nacional



SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

Science of The Total Environment
Volume 927, 1 June 2024, 171982

ELSEVIER

Combining anaerobic digestion slurry and
different biochars to develop a biochar-
based slow-release NPK fertilizer
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To analyze the urban heat island effect from Landsat satellite images and
ArcGIS software in the municipality of Medellin.

First Objective. Second Objective. Third Objective.

Fourth Objective.

* To determine the * To determine the * To analyze the * To propose possible

existence of
vegetation cover in
Medellin using the
most up-to-date
shapesfile with
respect to the POT
and Geo Medellin.

increase in surface
temperature of the
city of Medellin with
Landsat images
processed in ArcGIS
software.

DEL 28 DE OCTUBRE AL 1 DE NOVIEMBRE

temperature record of
the urban heat island
of the city of Medellin
with the existing
vegetation cover.

solutions to mitigate
the increase in the
urban heat island
phenomenon with
respect to the variation
in surface temperature
and existing vegetation
cover.
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ANALYSIS
PROCESS

SEMANA DE LA FACULTAD DE ARQUITECTURA E INGENIERIA

Medellin, located in the Aburra Valley of the department of
Antioquia.

‘ Landsat satellite images and shapefiles from Geo Medellin.

The study covers three three-year periods: 2014-2017, 2017-
2020 and 2020-2023.

ArcGIS tools were used to calculate LST and NDVI, allowing for
the evaluation of variations in temperature and vegetation cover.

Vegetation cover layers were overlaid on the UHI maps to identify
their relationship.
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3

RESULTS AND
ANALYSIS.
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Calculo del darea de la zona urbana de Medellin y su
cobertura vegetal.

11,218,498.48

1
101,618,901.15

50,000,000.00 100,000,000.00
MA2

zonas verdes registradas en el POT de medellin en su zona urbana.

150,000,000.00

M area total del territorio urbano de medellin
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Of a total urban area
of 101,618,901.15
m2, only
11,218,498.48 m2
are registered
vegetation cover.

Which is
equivalent to only
11.04% of the
urban territory of
Medellin with
vegetation cover.
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VARIATIONS OF UHI.
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Sustainable strategies Vegetation cover.

Vegetation cover
occupies only
11.04% of the urban Areas with limited

area of Medellin. vegetation, such as Doce de
Octubre and Santa Cruz,
registered temperature
increases.

Better-forested areas such as

Laureles Estadio and

Global comparisons Guayabal experienced
reinforce that a 1% temperature reductions.
increase in
vegetation could
decrease surface
temperature by
0.102°C
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THANK YOU SO MUCH!
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