Understanding the wildfire risk landscape: Implications for forest
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Introduction

Wildfires in Colombia burned over 73,000 ha in 2017 and more than 106,000 ha in 2018, with
about 95% of ignitions driven by human activity and worsened by climate-induced dry spells.
Despite national monitoring efforts, a critical need remains for continuous, standardized
spatiotemporal protocols to evaluate regional wildfire susceptibility in fragile ecosystems. To
address this gap, this study integrates 2016—2023 MODIS/VIIRS thermal anomalies with
CHIRPS rainfall records and IDEAM guidelines to establish a robust regional baseline for Tolima,
Colombia.

Methodology

O Data Inputs: Multi-temporal satellite thermal sensors (MODIS &
VIIRS),  CHIRPS  precipitation  grids  (2016-2023), and
CORTOLIMA/CLC land cover maps.

O Climate Analysis: Annual precipitation rasters retrieved via Climate
Engine to evaluate moisture patterns.

O Spatial Density: Converted discrete active fires into continuous density
surfaces using Kernel Density Estimation (KDE).

O Risk Zonation: Applied Jenks Natural Breaks and reclassified hazard
levels based on precipitation-driven susceptibility, following [IDEAM

(4
.......

' Legend
4 Large Protected Areas (NNP)

Figure 1. Kernel Density Estimation Tolima Moorland Complex

national guidelines. Source: ESRI (n.d.-b) " Protected areas (NNP)
'Municipalities
Tropical dry forest
M Dense forest
Open Forest
Fr. ted Forest
StUdy a'rea' -G;?er:: gn?j ri;())a:Zn forest
M Forest plantations
5 Location: Central-Western Colombia (Andean region); 47 municipalities across 23,562 km?. crasiands
O Topography & Climate: Elevations from 400 to 5,276 m.a.s.l.; mean temperatures ranging from e
(o] o W Rock outcr
<0°C to >40°C. e ;)rl:dcdce)zgsraded land
. 11 ' A | BBurned Ar
O Ecosystems: Critical biomes (paramos, cloud forests, and endangered Tropical Dry Forests) =l
prot.ected across 69 areas IﬂC|UdIﬂg Los Nevados, Las Hermosas, and Nevado del Huila Figure 2. Environmental and Protected Areas of Tolima: Forest/Semi-natural Cover (CLC), National
National Parks. Parks, and Paramos. Source: Adapted from Feo-Mahecha (2024); CORTOLIMA (2023).
Results

Conclusions

O Climate & Hotspots: High temperatures and rainfall
deficits drive hotspots. Peak years (2016, 2019,
2021) coincided with severe droughts, while record
CHIRPS rainfall in 2022 suppressed active fires.

O Temp. vs. Rainfall: High temperatures override rainfall
mitigation (e.g.,, 201/ dry spells), fueling recurring
hotspots in chronic zones like Ataco—Chaparral.

O Hotspot Clustering (KDE): Identified two persistent
thermal hubs (2016—-2023):

O Central-Southern  Valley: High temperatures, low
rainfall, and open cover.

O Northern High-Altitude Cluster: Thermal anomalies
bordering PNN Los Nevados.

O Geospatial Framework: Combining MODIS/VIIRS and
CHIRPS data provides a robust baseline for early
detection and fire hazard forecasting in Andean
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Figure 3. Kernel Density Estimation (KDE) of active fire hotspots in Tolima - Figure 4. Wildfire Hazard Assessment Based on CHIRPS Annual Precipitation

Colombia. Data sources: MODIS and VIIRS thermal anomalies retrieved from Patterns (Feo-Mahecha, 2024).
the IDEAM Hotspot Monitoring Portal (Feo-Mahecha, 2024).

References

Feo-Mahecha, J. K (2024). Spatiotemporal evaluation of hot spots as a strategy for the analysis of the impact of forest fires in Tolima, Colombia [Master's thesis, UNIGIS — Paris Lodron University of Salzburg].

Funk, C., Peterson, P, Landsfeld, M., Pedreros, D., Alberda, J., Shukla, S., Husak, G., Rowland, J., Harrison, L., Hoell, A., & Michaelsen, J. (2015). The climate hazards group infra-red precipitation with station data—A new climate record for monitoring extremes.
Scientific Data, 2(1), 150066. https://doi.org/10.1080/sdata.2015.66

IDEAM. (2011). Protocolo para la realizacion de mapas de zonificacion de riesgos a incendios de la cobertura vegetal. Instituto de Hidrologia, Meteorologia y Estudios Ambientales (IDEAM), Bogota, Colombia.

Lopez, S. A, San-Miguel-Ayanz, J., & Burgan, R. (2002). Integration of satellite sensor data, fuel type maps and meteorological observations for evaluation of forest fire risk at the pan-European scale. International Journal of Remote Sensing, 23(13), 2713—
2719.

O %0 ORE2%H0
GEORG-AUGUST-UNIVERSITAT 'CLaRe &t m
GOTTINGEN 1uaics comnoos X EE



https://doi.org/10.1080/sdata.2015.66

	Slide 1

