Introduction

* Cities are the most sensitive and vulnerable places to climate variability and change and
weather-related extreme events.
e Does a complex terrain implies different climates in a city? Cities also modify climate!

Goal

Describing the thermal environment to which the urban population of the Aburra Valley is

exposed.
| Valle de Aburra: |
a tropical urban area in a complex terrain

Narrow valley located at northwestern of Colombia, with urban areas between
1300 and 2000 m.a.s.l. :
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Figure 1. Left: Geographic context and cross section of the widest area in the Valley. Right:

Land Surface Temperature (LST) from Landsat 8, and examples of neighborhoods with

contrasting urban architecture.
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Figure 2. Left: Automatic weather station network. Right: Schematic diagram of UCL
measurements.
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Climatological thermal context
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Képpen-Geiger climate classification .
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Figure 3. From left to right: Climate zones classification, station altitude vs. temperature, annual diurnal
cycle of radiation, temperature, and relative humidity from a sensor located within the conurbation

There are different climate regimes within the valley. Stations located within conurbation register the
highest temperatures. The amplitude of the diurnal cycle is larger than the annual cycle.
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Measurement campaign with all-in-one sensors

Are there differences in the thermal conditions reported by
weather stations and those where the population lives?
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Black line: Figure 4. UCL measurements compared with weather stations.
weather station - Relationship of thermal amplitude with diurnal irradiation in each place.

UCL tends to be warmer and more humid.
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Figure 7. Changes in thermal indices from UCL
measurements compared with weather stations. PET:
Physiological equivalent temperature , UTCI: Universal
Thermal Climate Index.
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Figfure 5. Left: Diurnal cycles of temperature and relative humidity by altitude range. Ri?ht: Temperature
- titude trend.

titude scatter plot compared with automatic weather station network temperature- a
Compared with weather stations, the UCL is warmer and more humid.

Psychrometric Diagram: Diurnal cycles relative to altitude
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Figure 6: In all altitude ranges there are important changes throughout the day , mainly associated with sensible

heating. Possible heat stress is associated to radiation peaks.

In all altitude ranges there are important changes throughout the day , mainly associated with sensible heating.

Possible heat stress is associated to radiation peaks.

Altitude defines a background climate in the Aburra Valley, but the urban heat island effect is a notable.

Microclimate differences are influenced by solar access and vegetation around and above sensors. Sites with

vegetation show better thermal regulation.

The thermal conditions suggest the possibility of heat stress in various zones in the region. There is a need to

Include a qualitative assessment of OTC to support local climate change adaptation actions.
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