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Nombre de la actividad: Presentacion de posters.
Curso: Anteproyecto de Investigacion.
Docentes: Andrea Tamayo y Carlos Fidel Granda Ramirez.
Programa: Ingenieria Ambiental.

Objetivo de la actividad: Obtener los resultados del proyecto de investigacion a través de la
aplicacion de una metodologia rigurosa y acordd a los objetivos definidos

Productos a divulgar y proceso:

e Producto a divulgar: Péster.

e Proceso: Elaboracién de la propuesta de investigacion y avance en el desarrollo de la
investigacion en la que se presentan: Problema de investigacion, Marco tedrico, Objetivos,
Metodologia, Resultados parciales, Analisis parciales Conclusiones parciales y Referencias
bibliograficas. En el proceso de investigacion, el grupo de estudiantes estda acompanado por un
asesor tematico experto en el tema.
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identification of sources and contributions of Potentially Toxic Elements in
soils affected by gold mining in Antioquia, Colombia
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Problematic Objectives

Gold mining in Buritica, Yali, and Puerto Berrio has AT e General Objective: To identify the sources and contributions of

increased levels of arsenic (As), cadmium (Cd), lead PTE via the EPA PMF 5.0 model for the environmental zoning of

(Pb), and chromium (Cr) 1n the soil. The main Sy 0 TR the territory.

challenge is that the total concentrations do not allow = . _ -4 d e Specific Objectives:

for distinguishing what portion is of natural (geogenic) ‘s e o To apply the EPA PMF 5.0 model to 1dentify potential

origin and what portion comes from mining or e o sources and quantify their relative PTE contributions.

industry, which 1s vital for accurate environmental e o To conduct environmental zoning of the territory based on

management. [1] the activities, sources, and PTE contributions defined by the
model.

Theoretical framework

THEORETICAL FRAMEWORK

Contamination by Potentially Toxic Elements and PMF 5.0 Modeling

POTENTIALLY TOXIC ENVIRONMENTAL AND EPA PMF 5.0 MODEL GIS AND ReSUItS
ELEMENTS (PTEs) HEALTH IMPACTS ENVIRONMENTAL ZONING

Soil contamination caused by c centration data
gold mining

Pollution Footprint: Origin and Flow of Heavy Metals in Soils of Antioquia
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EPTs are persistent, toxic, and Prolonged exposure to EPTs causes —— ) 2/ Environmenta The integration of PMF + GIS allows for the ; - S = Cd

bioaccumulative pollutants present in gold neurological and renal effects, as CO”‘-"Iat'P”S i | nalysis vie identification of critical areas for J = (Cadmium)
mining areas. well as ecological alterations. EElEE environmental remediation. 1 = e . =
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Standardization to Concentrations and EPA PMF 5.0 Natural vs. Mining. Environmental po ution Cgree an uman health risks from hazardous element

mg/kg. Lcaiwiee (Gone) ZOMUGH SIS, distribution in soils near gold mines in a Colombian Andean

region: Correlation with phytotoxicity biomarkers,” Chemosphere,
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-~ o The resulting zoning enables authorities to prioritize

critical areas for immedrate environmental remediation.
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Characterization of the flood risk scenario in the rural aqueduct of Buga, Altavista

district, Medellin - Antioquia.
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6roblem: Disaster risk arises when a

\_

Determine the flood risk in
the catchment area that
encompasses the location
and operational zone of the
Altavista aqueduct.

Identify the exposed
elements and their
vulnerability to the flood
scenario.

‘1

2812

First, the flood risk will
be assessed by
collecting climatic,
topographic, and
hydrological data, as
well as through GIS
modeling to identify
areas susceptible to

Qooding.

VIGILADA por sl Ministerio de Educacién Nacions!

natural hazard interacts with vulnerable
conditions, and in rural areas this
situation remains critical. Community
agueducts, such as the one in Altavista,
are highly vulnerable to flooding,
landslides, and sediment runoff,
affecting their vital operation

Theoretical framework.: The research is

based on disaster risk management
applied to rural water supply systems,
understood as a preventative process
aimed at identifying threats, reducing
vulnerabilities, and strengthening
community resilience to natural events.

( General objective: Characterize the flood risk scenario in the Altavista w

rural aqueduct, as input for risk management and the protection of
community water resources.

Analyze the probability

>

of potential damage or

»>

losses in the event of a
flood at the Altavista

aqueduct.

Propose recommendations
for flood risk management
at the aqueduct, in
accordance with risk
management policies and
the Sustainable
Development Goals

~

%

Topographic base map and micro-watershed delineation
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A través de la delimitacion de la microcuenca del
Sector Altavista, este mapa permite visualizar el
relieve y el cauce para analizar la distribucion
hidrica local.

~ INFORMACION:
- Area de Microcuenca: 133.16 Ha

LEYENDA
— Red_Hidrica
1 Cuenca_Microcuenca
Topografia
0% - 3% Plano
3% - 12% Inclinacion suave
12%- 25% Pendiente moderada
25% - 50% Pendiente fuerte
B > 50% Escarpado

SISTEMA DE REFERENCIA:

MAGNA-SIRGAS 2018 Origen-Nacional

EQUIPO DE TRABAJO:

Daniela Andrea Viga Barrios

Methodology

~

/

Exposed elements will be
identified, and the
vulnerability of the
aqueduct, homes, and
roads will be assessed
through fieldwork,
surveys, interviews, and
Geographic Information

Q/stem (GIS) analysis./

Preliminary results and analysis

IDF (intensity-duration-frequency) curves

\_

6 &

A risk analysis will be
conducted by integrating
threat, vulnerability, and
exposure to generate risk
maps and estimate
potential losses to
infrastructure and
services.

/

Mitigation and
adaptation measures will
be formulated, including
technical and
community-based
strategies, which will be
validated through
participatory workshops

with the community and

wcal entities. /
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Delimitacion de zonas de amenaza . El
area sombreada indica la maxima extension
probable de inundacion sobre el terreno.
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Preliminary conclusions:

e Critical Threat: The highest-risk scenarios are associated with intense rainfall over short periods
(10 to 30 minutes), typical of convective weather systems that rapidly saturate the atmosphere.

* Hydrological Response: The micro-watershed has steep slopes (12% to >50%) and a dendritic
drainage pattern that contributes to flash floods and high erosion potential.

* Exposed Infrastructure: The intake structure is critically vulnerable because it is located entirely
within the 15-meter setback zone (high-risk area), while the treatment plant is exposed to a
medium-to-high level of risk.

* |Impact on Sustainability: Flood risk compromises water security (SDG 6) due to sediment
contamination and service disruptions, thereby affecting community resilience.

-
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Assessment of the role of above-ground biomass and soil as carbon sinks
in urban environments
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M THE CARBON CYCLE Y2

Carbon is constantly moving between the atmosphere, living organisms,
the oceans and the Earth through natural processes and human activities.

CO;

PROBLEM: CLIMATE CHANGE AND CITIES E SOLUTION: URBAN CARBON SINKS

COMPONENTS

AERIAL BIOMASS
CARBON } OXYGEN

. ' < ~ =>
= N . IN THE ATMOSPHERE f "W g RIOAIDE (02)
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, S co, B f o \\ : COMBUSTION ‘Et (CO,)

and convert it into a The burning of fossil
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DECOMPOSITION

_ FACTORS INFLUENCING
STORAGE CAPACITY

VEGETATIVE
[ @ COVER v

AGE OF TREES o/

Dead organisms and
waste break down and
release CO, to the soil
and the atmosphere.

CHALLENGE IN MEDELLIN (C. M. DE ANTIOQUIA)
Urban i
Pressure 7
‘ Data Deficit » u
WHAT IS THE

REAL IMPACT
Management
© ke e Limitations IN MITIGATION?

Figure 1. The Carbon Cycle. ESTABLISH THE QUANTITY OF CARBON —}
1gu1‘e cScarc ques 101.

@ GENERAL OBJECTIVE

DISSOLUTION
CO, dissolves in water
and can be used by
marine organisms.

v

@ SEDIMENTATION

Part of the carbon is stored
in marine sediments and
rocks for millions of years.  [5g

p SOIL CARBON
Carbon is stored in the soil
as organic matter.

SOIL

MANAGEMENT

SOIL ORGANIC CARBON : L 4 EMEN
(500 s o, of

MOST PROMINENT RESERVOIR l @ SOIL CONDITION

IMPROVE MANAGEMENT STRATEGIES AND AIR QUALITY

FOSSIL FUELS

Over time, buried carbon is
transformed into fossil fuels

such as coal, oil and natural gas.

KEY
== Biological processes
== Exchange with the ocean
== Natural storage
==% Human activities

The balance of the carbon cycle
is essential for life on Earth.

Human activities can disrupt

INCREASE IN ' FACTORS OF [ TECHNOLOGICAL INNOVATION |
€0, EMISSIONS | VARIABILITY (State of the Art)
To evaluate the carbon stocks stored in both aboveground biomass E m :
and soils of urban green areas, through the application of non-destructive E Cover
: ; ; BIOMASS AERIAL: |
methods and the analysis of soil organic carbon. Capture by Photosynthesis Age of
and Storage | Trees

URBAN

I
|
I
) ! Management
soL | X :
v I (Pruning,
(SOC): : (Irrigation)

Reservoir More |

VEGETATION Prominent
LOSS and Stable | ‘Management

3. GOVERNANCE SCHEME: LEGAL AND LOCAL FRAMEWORK

—— LEGAL FRAMEWORK —— —— CONTEXTUAL FRAMEWORK — 3.ACTION
(Colombia) q (Medellin) (Integrated Campus
3 B —t—v —— Q ) VALLEDE ABURRA s Quantification)
Classify and characterize Quantify the carbon stock Determine the organic Determine a concentration = S \\\— M 4
the vegetation present in the | of the characterized vegetation carbon content index = Mountain Tropical
urban green areas of the using allometric equations in the soils of the urban green in the urban green areas to = Climate

campus, identifying their main applied to aboveground areas through sampling and assess their storage capacity :CA\d)

characteristics and distribution. biomass. laboratory analysis. and environmental contribution. LAW 1931 OF 2018 LAW 2476 OF 2025 Y v% 1. FOUNDATION 2. DIAGNOSIS 3. ACTION 4. TOOLS 5. IMPACT
RFow : (Climate Change _ (Green Cites: Green VALLE DE ABURRA Climate  Microclimatic (Mitigate Climate  (Lackof Data  (Integrated Campus ~ (Allometry, LiDAR,  (Mangament
R N o ® W M g SorsaNinar, Rasiiiance. . Raauiation Change) Medellin) Quantification) Non-Destructive ~ Strategies, Air Quality,
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Figure 3. Theoretical Framework.

| igure 4. Photo of the leaf litter trap
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In relation to the first specific objective, the classification ¢ - ¢
. " i . 10,000
and characterization of the vegetation present in the
green areas of the Colegio Mayor de Antioquia campus 0'0000 , 4 6 : - : .
made it possible to identify the structure and composition —

of the studied environment. This process provided an

essential foundation for understanding the spatial

Figure 6. Research i' 3,5-‘ * :

distribution of tree individuals and their potential X
0-"' nqb "\-’

contribution to carbon storage, in addition to serving as

a starting point for subsequent biomass estimations.
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design of green walls aimed at reducing air pollutants in Medellin
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1. CONTEXT & PROBLEM 4. GREEN WALL TYPOLOGIES

Medellin and the Valle de Aburra

The basin topography of the Valle de Aburra limits
atmospheric pollutant dispersion. According to AMVA and
SIATA, the predominant criteria pollutants are:

These pollutants affect the respiratory and cardiovascular
systems and are linked to premature mortality [3],[5].

2 THEORETICAL FRAMEWORK 5. REMOVAL EFFICIENCIES (ABB)

The theoretical framework of this research is based on the
study of green walls as nature-based solutions for mitigating
urban air pollution. It addresses concepts related to air
quality, key pollutants (PM,.s, PMjo, NO,, VOCs, and Os), and
the biofiltration and phytoremediation processes carried out
by plant species capable of absorbing and retaining
pollutants. Additionally, it analyzes vertical greening
technologies and their potential to improve the urban
microclimate and contribute to environmental sustainability
in cities such as Medellin.

General Objective

Analyze the absorption of gaseous air pollutants by green
walls in the city of Medellin.

Specific Objectives

@ Literature review on green wall technologies (criteria
pollutant absorption)

@ Define plant species with proven phytoremediation
capacity

@ Propose a conceptual biofilter design adapted to
Medellin

nal

4. METHODOLOGY

§ p 7. THE ACTIVE BOTANICAL BIOFILTER (ABB)

s 2

¥ Ol

3 Why the ABB? 100 -

Ei The ABB is the only typology with quantitative evidence of 90 -

g simultaneously high efficiency against all four project criteria __ 80

s pollutants. It integrates: X 70 -

g S 60 -

~ " N £

= & Forced Ventilation "I Bioactive Substrate = 50 -

S . . Air flows through the Rhizospheric microbiome 2 40 -

Technology Review Species Selection  Conceptual Design substrate (PUF/coconut SEZELIES NEl) 210501 5Et 2 307 20
= | N ) fiber) pollutants 04

|dentification and Review of empirical  Proposal of an active 10 -
analysis of green evidence on botanical biofilter T i reeenie T & 10T Sensors 0 | | |

wall typologies and
their pollutant
capture mechanisms

phytoremediation
capacity of plant
species

adapted to the
urban context of
Medellin

e
|

Indirect Green
Facade (Trellis)
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Active Botanical
Blofllter (ABB)
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Living Wall
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6. PROTOTYPE SELECTION CRITERIA

o Forced airflow through the substrate [7],[6],[8]

g Biologically active substrate (PUF/coconut fiber) [6],[8]

e Recirculated hydroponic nutrient system [6],[12]
9 Modular and scalable facade design [10],[12],[11]

6 High-efficiency species: E. aureum, D. fragrans [7],[6],[9]

Recirculated nutrient

solution + continuous NOy, Os, RH and

Passive
Modular Wall

CityTree

Os

@ Climatic compatibility: 22—-24°C, tropical humidity [12],[14]

Sfllida de 4

Inoculacién y sistema de
alimentacion de nutrientes

Seccion
técnica

Panel secddn
eléctrica

Ventilador
centrifugo

& n99
Entrada 1 |' autonoma

de aire

Biofiltro con
cubierta

4 Active Botanical Biofilter (ABB)

8. SELECTED PLANT SPECIES

Epipremnum
aureum

- COVs: toluene 71.1% /
acetone 99.8% %
- PM,.5 and formaldehyde

Dracaena fragrans

> PM - Fe: +44% vs control
— NO, and aromatic VOCs

Iberis sempervirens

—> High PM density on leaves
— Foliar PMy, efficiency:
superior

Monitoring of PM, VOCs,

Direct
Facade

Indirect

Modular Hydroponic ABB

Facade Wall Wall

monitoring

temperature

[ Current progress: Specific objective 1 completed at 100% (25% of total project)

10. CONCLUSIONES

1. Five vertical vegetation typologies were systematically classified, ordered

- . e :

from lowest to highest criteria pollutant removal capacity.
. 2. The Active Botanical Biofilter (ABB) is the only typology with quantitative
P evidence of high simultaneous efficiency against PM,.s (up to 65.42%), VOCs
o N (up to 99.8%), NO, and Os.

3. E. aureum, D. fragrans and |. sempervirens are the species with
the strongest empirical evidence of removal in active vertical
_ vegetation systems.

4. |dentified limitations include: laboratory vs. field conditions,
rainfall variability (foliar wash-off), and underestimation in
tropical environments.
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SOURCE-BASED PROBABILISTIC ASSESSMENT OF HUMAN HEALTH

RISKS IN AREAS AFFECTED BY GOLD MINING IN ANTIOQUIA,
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PROBLEMATIC

5

METHODOLOGY

Gold mining in Antioquia, particularly in municipalities such as Zaragoza, Nechi, METHODOLOGY FOR THE RISK ASSESSMENT OF METALES IN MINING TAILINGS

and El Bagre, has caused environmental impacts due to the release of

| Potentially toxic elements (PTESs) into soils and water bodies [1]. Furthermore, I | Data Collection PME 5.0 Modeling Monte Carlo Simulation [l Environmental Zonation (GIS) I
I thelimited technical information available makes it difficult to distinguish the I | b il ma, | || St gpoansiae | - || Shepragtimaan | | Coton ool I
in mining tailings from Nechi, (anthropogenic, geogenic via three main pathways: to incorporate uncertainty maps and risk assessment
I contribution of mining from other sources of pollution and to understand its I | ke e s o PSR AN | - | gy et e |
H e I /™ Ingestion 10,000 iterations
I impact on ecosystems and public health. | _ (@) iomsing o e |
I I I @ Nechi j.ll PMFS.I] '-._\ / from contaminated soils I
" or contaminated water.
S === @ El Bagre 00,
= , | g Q’,
| W o e e | ®© - & o= it g = '
I GOLD MINING RELEASE OF POTENTIALLY TOXIC ENVIRONMENTAL CHALLENGE IN I § o , | inhalation of dust or Distribucién of HQ / CR p p N I
IN ANTIOQUIA CONTAMINANTS ELEMENTS (PTE) AND HEALTH IMPACTS IDENTIFYING SOURCES I E | / wspendedpan icles i A
I One of the country’s main economic The use of chemicals and mining Metals and metalloids that may cause Contaminants can affect ecosystems Limited technical information makes it I & g nthea * s I
activities, especially in i releases i adverse effects due to their toxicity, and pose risks to public health. difficult to distinguish the contribution I z 3 [
I such as Zaragoza, Nechi, into soils and surface water. persistence, and bioaccumulation [1], [2], [3]. of mining from ag{ricultural, domestic, I Souroes Dermal contact Risk indices » ElBagre I
and El Bagre. or geological sources. I B Anthropogenic source & b ok ek ) Rk
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PRELIMINARY CONCLUSIONS

The PMF model identified three factors associated with the presence of
heavy metals in the analyzed samples, which could correspond to
anthropogenic, geogenic, and mixed contributions. However, it is not yet
possible to determine with certainty which of the identified factors is
specifically associated with each type of source.

AIMS

General:

To assess the risk to human health associated with the presence
of TPPs in areas impacted by gold mining in Antioquia, Colombia,
using a probabilistic and source-oriented approach.

The results showed that potentially toxic elements exhibit distinct
behaviors and distribution patterns within the analyzed samples. This
suggests that their mobility, accumulation, and potential environmental
dispersion are influenced by various physical, chemical, and
geochemical conditions.

Specific:

1) To apply the EPA PMF 5.0 model to identify sources and
quantify their relative contributions in mine tailings across the
three municipalities.

2) To analyze the probabilistic risk to human health from exposure
to PTE in mine tailings using Monte Carlo simulation.

3) To develop an environmental zoning plan integrating the
contribution of identified sources and PTEconcentration levels in
mine tailings.
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Impurities  in  kaolins  have THE TMPACTS OF ACID USE
traditionally been removed using T, ST
inorganic acids such as sulfuric and | [BEES ¢ = IS o ||
hydrochloric  acids.  Although | |[®& =~ o
effective, these acids are highly .@):immx

corrosive, pose risks to human - ...
health, and have negative ﬁ@"ﬁﬁ
environmental impacts, including ooy

nauLea, vomiting and
other systemic health

HAZARDOUS WASTE

e
= I\ | Produce acid waste or
k- -/ waste containing heavy

e metals that is difficult

z to treat and dispase af.

k

E‘\\ GENERATION

HAZARDOUS
SUBSTANCES
Ganerate toxic vapors
that redquire strct
operational and
regulatory controls.

SOIL AND WATER

D
{ \i, | ACIDIFICATION
\\_/' Contaminates and

degrades soils, rivers,
lakess and aquifers.

3 s VAPOR EMISSIONS

e | Promote the formation
5 \\"_'/ of acid rain, disrupting
the balance of

and causing collapse. L

HIGH COSTS

o, ECOSYSTEM IMPACT
1

i : i
2 A = @ Rifects biodiversity
E B
B e and the health of
Al N atuatic and terrestrial
: ecosystems,

the generation of hazardous waste, | | L E—
contamination of water bodies, and ‘ ! R ;;g pion || ShEe
the emission of polluting vapors A “m:":“;.”m““ it
that disrupt ecosystems. Figure NP1 the impacts of acid use

Furthermore, their handling requires strict controls due to their hazardous nature
and the fact that they can be used as chemical precursors in the illicit manufacture
of narcotics.

Theoretical framework

o e e

Conceptual framework Wﬁ Legal framework WT

Decree 1076 of 2015

Resolution 839 de 2023
Law 99 de 1993

Law 1955 de 2019

ods

) O 1/
= @} DY D Resolution 3619 de 2013

less costs

Aspergillus niger  “wet

Sustainable Job security “gasY

J

State of the art

ik
Izabela Musial, et al Kaigiang Li, et al Filip Polak, et al
It has been shown that Clostridium pasteurianum Aspergillus niger
Aspergillus niger can ~ With a whiteness index of 60.8 to 45% iron bioextraction
generate organic acids 90.4% in19 days
Qiu-xiang Hea, et al
Bacillus cereus, Bacillus

sphaericus, Bacillus mycoides
They enhance iron leaching up to

3.76 mgFe.g-1

Objectives

General objective

To determine the efficiency of the bioleaching
process using Aspergillus niger for iron removal
from kaolin, as a sustainable alternative to
traditional physicochemical bleaching

Specific objective 1 Specific objective 2 Specific objective 3

Evaluate the
efficiency of iron
bioleaching in the

Characterize Determine the
physically and kinetics of iron
chemically kaolins bioleaching in
susceptible or not to kaolins using the
bleaching for the iron fungus

bleaching of
kaolins using the
fungus
Aspergillus niger.

bioleaching process. Aspergillus niger.

Methodology

X-ray fluorescence (XRF)

80 gr of Kaolin .'

Agitator

To 100 ml of culture

medium, add 1.5-1.75-2 g of
kaolin

15,17.5, 20g/L of Kaolin

7,14, 30 days

REITARIA

———— AAYOR
EANTIOQUIA=

\ 107 spores/mL
7/
e ;#
000 O .
o 6 grams of kaolin,
whiteness index
measurement
Filter
Dry at 106°
\/ \[ —r »
s \/ s /\(, > /\-\\
» > \)(
| ]
\ l[ron measurement by
. 1,10-phenanthroline
Tak ASTME 394-00 method el uv spectrophotometer
aKe colorimetric method
aliquots
Table N°1 Chemical Analysis by FRX Resu |t
: : : : : : : : : Ambient
SAMPLE . . | temperature
DESCRIPTION Si0; © AOs i Fe0; | TO, ¢ CO i Mgo i KO i POs i SOs i gy
' : ' ' ' ; ' ' 10000C
Kaolin for | | | | | | | | |
Industrial 455 | 38 105 ¢ 064 | 012 0,1 . 023 i 004 i 024 i 147
Use : H : H : H : H :
SuscepFlbIe 46,3 37,5 1,16 0,57 0,06 0,12 0,25 0,04 0,12 13,9
Kaolin
Non- . . . . 1 . . H .
Susceptible 466 37 ;138 1 062 0,1 . 015 i 024 ¢ 004 i 015 i 137
KaOI|n H H H H H H : H :
Table No. 2. Determination of iron by A.A. spectroscopy
Sample . Parameter | Result Unit
Bleached Fe 0,02 %
Susceptible Fe 0,208 %
2
18 y=051852x
R’=1
o —] ppm @
é 2 ppm Q%
Tg =4 ppm 38
:(n —_— 5 ppm <
— 8 ppm
— 10 ppm
200 300 400 500 600 700 800
-0,5
W‘“"{e‘eng'h 0 2 4 6 8 10 12
(nn) Fe (Il) (ppm)
Figure N°2 Absorbance vs. Wavelength Graph Figure N°3. Calibration curve: absorbance vs concentration
Conclusion ot

The results obtained through physicochemical characterization made it possible to
establish the initial conditions of the kaolin samples, revealing differences in
chemical composition and in the content of iron-rich compounds among the
materials analyzed. These results highlight the need to implement material
purification processes, which supports the use of bioleaching with Aspergillus niger

i

The results obtained from the calibration curve showed a good linear relationship
between iron (Il) concentration and absorbance in the range of O to 10 ppm, confirming
compliance with Lambert-Beer’s law under the experimental conditions evaluated. The
high correlation coefficient obtained confirmed the accuracy and reliability of the
method.
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The Influence of Kelvin Waves and the Madden-Julian Oscillation (MJO) on Aerosol Transport to the Aburra Valley from Fires in Northern

South America
Author: Mariangel Avendano Lopez
Thematic advisor: Alejandro Builes Jaramillo

Methodological advisor: Fidel Granda-Ramirez - Andrea Tamayo Londofo

Research Problem Theoretical Framework

The Aburra Valley experiences an air quality crisis (Feb—Mar) due to its topography and
the transport of aerosols from regional wildfires (Fig. 1). This study analyzes how the
MJO and Kelvin waves generate atmospheric conditions that facilitate this influx (Fig. 2).
The findings enable the anticipation of critical episodes, strengthening public health
prevention and regional climate action management[1].

Regional variability is modulated by
the MJO (30-60 days) and Kelvin
waves (2.5-17.5 days), phenomena
that affect zonal winds and tropical
convection [2].
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Fig 3. Maps showing the influence of climate variability (OLR): (a) Madden-Julian
Oscillation and (b) Kelvin Waves

PM2.5 [ug/

o
@
Q
&
=)
&

Aerosol Optical Depth (AOD)

S Sunlight

P t A R ¥ '
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These systems regulate the transport of BC and OM, biomass
tracers, and components of regional PM2.5 [3], [4]. Using Aerosol
Optical Depth (AOD), the influx and distribution of these
pollutants into the Aburra Valley are quantified [5], [6].

Kelvin wave

Aerosol Layer (Smoke) _ Scattering

L

0.3 0.4

AOD

0.5 0.6

Fig. 1: Regional aerosol transport and
vertical mixing in the Aburra Valley [1].

Fig 2: Schematic model of the meteorological variables that
influence dispersion. Adapted from [1].

Objectives Partial Results

Fig 4: Principles of Aerosol Optical Depth (AOD) Measurement via Remote Sensing

General:

To analyze the relationship between Kelvin waves and the

Madden-Julian Oscillation (MJO) with the transport of aerosols such as black
carbon and organic matter generated by wildfires in northern South America,
and their arrival in the Aburra Valley during the months of February and
March over a two-decade period.

Specific Objectives

-To estimate the average behavior and anomalies of total aerosols, organic
matter, and black carbon during February and March in the 2003-2022 period

in the study area.

-Relate the activity of Kelvin waves and the Madden-Julian Oscillation (MJO)
to the average data obtained for total aerosols, black carbon, and organic
matter in the study area during the months of February and March.

-Evaluate the statistical relationship between the transport of total aerosols,

black carbon, and organic matter, and their impact on air quality in the Aburra

Variation relative to annual mean (%)

Seasonal Cycle: Total Aerosols (AOD)
Interannual Variability (2003-2022)
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Fig. 5. Seasonal Aerosol Cycle:
and (c) Total AOD.
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Fig. 6. Comparison of AOD Values: Days with Wave vs. Reference Conditions (2003-2022).
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Fig. 7. Spatial Distribution of BC Anomalies and Statistical Significance Under the Influence of Dry Phases of the MJO and Kelvin Waves
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the influence of atmospheric waves.
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Assessment of the Influence of the Eastern Tropical Waves on the Orinoquia Savanna Ecosystem
Through an NDVI Analysis from 2000 to 2020.

Author: Luna Rojo Bustamante
Thematic Advisors: Alejandro Builes ; Santiago Vasquez Sogamoso
Methodological Advisor: Andrea Tamayo

The savannas of the Orinoquia are highly sensitive to water availability and depend largely on

To assess the impact of TEWSs on the Orinoquia savanna ecosystem using

their rainfall pattern [1], which is dominated by the southward migration of the Intertropical General: _ _ _
Convergence Zone [2] however, there are additional regional drivers, such as the Eastern an NDVI analysis covering the period from 2000 to 2020.
Tropical Waves (TEWSs) [3]. There remains a knowledge gap regarding how these waves 1. Characterize land cover, precipitation patterns, and soil types in the
influence vegetation productivity, particularly in terms of their response in indices such as the Orinoguia savanna biome.
Normalized Difference Vegetation Index (NDVI).
— 2. Analyze the seasonality of the NDVI in the region and its relationship
Specific  with the Orinoquia savanna ecosystem from 2000 to 2020.

3. Assess the impact of TEWSs on the NDVI of the Orinoquia savanna.

f ) [ 4 : _— % ( 4 b
to Study Area
o & MopIs A —
O (Land Cover, NDVI) AllaeYEkiap
_\
OBJECTIVE & o — JiV 3
L g - , y Rainfall Map
Characterization 444 (Rainfall) {1y |
[ ) @, \
Tropical Easterly Waves (TEWs) & swe Soil M
| N . oil Map
p- N7 (Soil Properties) ,
& Wave Organized ¥ \ \ j == j
\ propagation cloudiness SRS,
S e— |
LOV(\.Ir:glEJSGS'.ll;RE HIGP:RITEESE?URE LO\(’-Y-:SSZZL)’RE HlGl:RII’g(E;E)SURE ( \ \ T I C I t.
edee g emporal Lorreiation
R NDVI Daly Data CHIRPS Extremes :
«{,‘// L \\"\:\: {,:/‘// H \"\: ‘: 2000-2020 Filter (pgs) NDVI at 0, 7, 15, 30 days
" N -1-0 0-0.33 0.33-0.66 0.66-1 post-rain
Rising air and ; Sinking air and Risin:a‘ir and Sinkin:;r air and DEAD PLANT OR MODERATELY HEALTHY VERY HEALTHY O BJ ECT|VE 2
.convergence divergence convergence divergence INANIMATE OBJECT DISEASED PLANT PLANT PLANT A .
(drier conditions) (rainfall and cloudiness)  (drier conditions) I I I I NDV' & PreC|p|tat|on S 0 ./
: s ) 00
i Wave axis | ¢ : ’ ’ Analysis z 4
{;, "AMERICA Atlantic J S i Days post-rain —.
/ ~ Ocean ’ ' N Y S <) % il J
Low pressure (trough) @ High pressure (ridge) ~o TEW axis oo Organized cloudiness ' '
2 b o impogimes . T enie g9
of clouds and rainfall. drier con ditions. to west, driven by the trade winds. RN and cools.

3

(- )

Comparison with Tropical
Easterly Waves (TEWs) activity

Analysis of Wave Influence
on NDVI/Rainfall

Fig 1. Structure and Propagation of Tropical

Fig 2. NDVI Formula and Interpretation of

Easterly Waves. Values.

OBJECTIVE 3 ‘ U
Hollis et al. [4] characterized the behavior of TEWs at the global and regional scales, including TEWs Influence 4’4 H
northern South America. Arias et al. [5] analyzed changes in NDVI values linked to ocean surface o

temperatures in the Orinoco and Amazon basins. However, there is no research linking these two A P \ i ) \
variables in the Orinoquia region.
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Fig 7. Quarterly NDVI study area 200-2020

Interannual Variability (£1 STD)
== Mean NDVI (2000-2020)

The spatial distribution of the NDVI reflects the interaction between climate, soil,
_ os RO and land cover, forming a system in which multiple factors act simultaneously; the
2. results reveal an efficient yet fragile system whose resilience depends on the

stability of the climate regime, which limits productivity with lows during the dry
season and recovery during the wet season. However, this response is modulated
by soils, which influence water retention, and by changes in land cover, which
iIntroduce spatial heterogeneity.
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Month

Fig 6. Annual NDVI cycle (2000 — 2020)
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	Application of EPA Positive Matrix Factorization (PMF 5.0) for the identification of sources and contributions of Potentially Toxic Elements in soils affected by gold mining in Antioquia, Colombia
	Authors: Jorge Monsalve, Sebastián López, Laura Carvajal Thematic advisors: Julián López, Juan David Correa Estrada Methodological advisor: Andrea Tamayo Londoño
	Problematic
	Gold mining in Buriticá, Yalí, and Puerto Berrío has increased levels of arsenic (As), cadmium (Cd), lead (Pb), and chromium (Cr) in the soil. The main challenge is that the total concentrations do not allow for distinguishing what portion is of natural (geogenic) origin and what portion comes from mining or industry, which is vital for accurate environmental management. [1]

	Theoretical framework
	Methodology
	Conclusions
	The PMF 5.0 model proved to be a robust instrument for distinguishing anthropogenic impact from local lithogenic signatures.
	The prevalence of Arsenic (As) serves as the definitive tracer for mining-induced contamination within the region.
	The resulting zoning enables authorities to prioritize critical areas for immediate environmental remediation.

	Objectives
	General Objective: To identify the sources and contributions of PTE via the EPA PMF 5.0 model for the environmental zoning of the territory.
	Specific Objectives:
	To apply the EPA PMF 5.0 model to identify potential sources and quantify their relative PTE contributions.
	To conduct environmental zoning of the territory based on the activities, sources, and PTE contributions defined by the model.

	Results

	Diapositiva 1: Assessment of the role of above-ground biomass and soil as carbon sinks in urban environments
	Source-based probabilistic assessment of human health risks in areas affected by gold mining in Antioquia, Colombia.
	Student Names Sara Higuita and Juan Pablo Saldarriaga  Thematic Advisor Julián Lopez - Juan David Correa
	PROBLEMATIC
	Gold mining in Antioquia, particularly in municipalities such as Zaragoza, Nechí, and El Bagre, has caused environmental impacts due to the release of potentially toxic elements (PTEs) into soils and water bodies [1]. Furthermore, the limited technical information available makes it difficult to distinguish the contribution of mining from other sources of pollution and to understand its impact on ecosystems and public health.

	THEORETICAL FRAMEWORK
	AIMS
	General: To assess the risk to human health associated with the presence of TPPs in areas impacted by gold mining in Antioquia, Colombia, using a probabilistic and source-oriented approach.
	Specific: 1)  To apply the EPA PMF 5.0 model to identify sources and quantify their relative contributions in mine tailings across the three municipalities. 2) To analyze the probabilistic risk to human health from exposure to PTE in mine tailings using Monte Carlo simulation. 3) To develop an environmental zoning plan integrating the contribution of identified sources and PTEconcentration levels in mine tailings.

	METHODOLOGY
	PARTIAL RESULTS
	PRELIMINARY CONCLUSIONS
	The PMF model identified three factors associated with the presence of heavy metals in the analyzed samples, which could correspond to anthropogenic, geogenic, and mixed contributions. However, it is not yet possible to determine with certainty which of the identified factors is specifically associated with each type of source.
	The results showed that potentially toxic elements exhibit distinct behaviors and distribution patterns within the analyzed samples. This suggests that their mobility, accumulation, and potential environmental dispersion are influenced by various physical, chemical, and geochemical conditions.

	REFERENCES

	Bleaching of kaolin using Aspergillus niger
	Research  problem
	Methodology
	Impurities in kaolins have traditionally been removed using inorganic acids such as sulfuric and hydrochloric acids. Although effective, these acids are highly corrosive, pose risks to human health, and have negative environmental impacts, including the generation of hazardous waste, contamination of water bodies, and the emission of polluting vapors that disrupt ecosystems.
	X-ray fluorescence (XRF)
	80 gr of Kaolin
	To 100 ml of culture medium, add 1.5-1.75-2 g of kaolin
	15, 17.5, 20g/L of Kaolin
	Agitator
	7, 14, 30 days
	25 °C
	160 rpm
	10⁷ spores/mL
	Aspergilllus Níger
	6 grams of kaolin, whiteness index measurement


	Furthermore, their handling requires strict controls due to their hazardous nature and the fact that they can be used as chemical precursors in the illicit manufacture of narcotics.
	Dry at 105°
	Filter

	Theoretical framework
	Iron measurement by ASTM E 394-00 method
	Take aliquots
	1,10-phenanthroline colorimetric method
	uv spectrophotometer
	Legal framework
	Conceptual framework
	Its whiteness and value decrease.
	Traditional methods
	ods
	Decree 1076 of 2015
	Resolution 839 de 2023


	Result
	Law 99 de 1993
	Law 1955 de 2019
	Resolution 3619 de 2013
	Aspergillus niger
	State of the art
	Kaigiang Li, et al
	Izabela Musial, et al
	Filip Polák, et al
	Qiu-xiang Hea, et al


	Objectives
	General objective
	To determine the efficiency of the bioleaching process using Aspergillus niger for iron removal from kaolin, as a sustainable alternative to traditional physicochemical bleaching
	Specific objective 1


	Characterize physically and chemically  kaolins  susceptible or not  to bleaching for the iron bioleaching process.
	Specific objective 2

	Determine the kinetics of iron bioleaching in kaolins using the fungus Aspergillus niger.
	Specific objective 3

	Evaluate the efficiency of iron bioleaching in the bleaching of kaolins using the fungus Aspergillus niger.
	Conclusion
	The results obtained through physicochemical characterization made it possible to establish the initial conditions of the kaolin samples, revealing differences in chemical composition and in the content of iron-rich compounds among the materials analyzed. These results highlight the need to implement material purification processes, which supports the use of bioleaching with Aspergillus niger
	The results obtained from the calibration curve showed a good linear relationship between iron (II) concentration and absorbance in the range of 0 to 10 ppm, confirming compliance with Lambert-Beer’s law under the experimental conditions evaluated. The high correlation coefficient obtained confirmed the accuracy and reliability of the method.


	The Influence of Kelvin Waves and the Madden-Julian Oscillation (MJO) on Aerosol Transport to the Aburrá Valley from Fires in Northern South America
	Author: Mariangel Avendaño López Thematic advisor: Alejandro Builes Jaramillo Methodological advisor: Fidel Granda-Ramirez - Andrea Tamayo Londoño
	Research Problem
	The Aburrá Valley experiences an air quality crisis (Feb–Mar) due to its topography and the transport of aerosols from regional wildfires (Fig. 1). This study analyzes how the MJO and Kelvin waves generate atmospheric conditions that facilitate this influx (Fig. 2). The findings enable the anticipation of critical episodes, strengthening public health prevention and regional climate action management[1].

	Theoretical Framework
	These systems regulate the transport of BC and OM, biomass tracers, and components of regional PM2.5 [3], [4]. Using Aerosol Optical Depth (AOD), the influx and distribution of these pollutants into the Aburrá Valley are quantified [5], [6].
	Regional variability is modulated by the MJO (30–60 days) and Kelvin waves (2.5–17.5 days), phenomena that affect zonal winds and tropical convection [2].

	Objectives
	General: To analyze the relationship between Kelvin waves and the    Madden-Julian Oscillation (MJO) with the transport of aerosols such as black carbon and organic matter generated by wildfires in northern South America, and their arrival in the Aburrá Valley during the months of February and March over a two-decade period. Specific Objectives -To estimate the average behavior and anomalies of total aerosols, organic matter, and black carbon during February and March in the 2003–2022 period in the study area. -Relate the activity of Kelvin waves and the Madden-Julian Oscillation (MJO) to the average data obtained for total aerosols, black carbon, and organic matter in the study area during the months of February and March. -Evaluate the statistical relationship between the transport of total aerosols, black carbon, and organic matter, and their impact on air quality in the Aburrá Valley, through the analysis of anomalies and the application of significance tests.

	Partial Results
	Fig. 5. Seasonal Aerosol Cycle: Relative Variation (%) vs. Aerosol Optical Depth (AOD) for (a) BC, (b) OM, and (c) Total AOD.
	Methodology
	Phase 1: Processing CAMS reanalysis data           (2003–2022) in Python to establish reference averages and detect peaks in AOD, BC, and OM during the fire season
	Phase 3: Application of Student’s t-test to confirm the statistical significance (>95%) of the anomalies and their correlation with the deterioration of air quality in the Valley
	Phase 2: Identification of days with MJO and Kelvin wave activity to quantify variations in pollutant load compared to days without such waves

	Fig. 6. Comparison of AOD Values: Days with Wave vs. Reference Conditions (2003–2022).
	Partial Conclusions
	-March is the month with the highest risk from outdoor aerosols; black carbon (BC) levels are 296.2% higher than the annual average. -El tránsito de las fases secas de la MJO y Ondas Kelvin coincide con aumentos persistentes de aerosoles, generando condiciones atmosféricas que favorecen la densidad de partículas en la columna. - Los eventos de mayor impacto, como la anomalía del 145.6% de BC en marzo bajo la fase seca de la MJO, cuentan con una validez estadística superior al 95%.

	Fig. 7. Spatial Distribution of BC Anomalies and Statistical Significance Under the Influence of Dry Phases of the MJO and Kelvin Waves
	Fig. 8. Percentage variation in (a) AOD, (b) BC, and (c) OM under the influence of atmospheric waves.
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