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Emissions trens for regulated air pollutants. Europe’s Environment report 2025, EEA
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Percentage of monitoring locations in 2023 achieving air quality limit/guideline values

PM NO (o)

2.5 2 3

Current EU limits 99% 96% 98% 82%
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Future EU limits (2030)* 59% 65% 71%

WHO guidelines 36%

*The 2030 limit values are presented for comparative purposes only to show the distance to target
to achieve these limits by 2030.
Air quality status report 2025, EEA
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Children as one of the most vulnerable group of population:

- Lungs are not completely developed (under 12 years old)
Higher breathing rate than adults
Short stature
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LimedHealth (PID2021-1230230A-100) : Analysis of the contribution
of aerial lime renders for the achievement of healthy indoor spaces
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Urban context

Risk factors:
- altitude ]
- urban density and

- wind patterns
- green areas ] .
- vegetation density
- high traffic stress -
- industrial areas

Table 2. Urban air quality extrinsic factors and rel:
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Waidler-Heiseke, M.; Galindo Ortiz, S.; Sanchez-Reyes, E.; Barbero-Barrera, M.M. (2025). Urban Air Quality Factors that Affect Children’s Health.
Springer Nature. In: Socio-Ecological Resilience and Sustainable Quality of Life: 187-214.
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Dust and dust mites,
bacteria and vir

pet dander, VO
personal care products

Mo

d and mildew,
bacteria, VOCs and
other chemicals from
cleaning products

CO, NO, and
particulates from gas
cookers

cleaning products

Man-made mineral fibres,
asbestos, formaldehyde, dust

from soilfbedrock, CO and
m fires and wood-burning
5, VOCs and formaldehyde
from carpets, paints, glues,
fumiture and air fresheners,
tobacco smi et dander

CO from car exhaust,
mould and mildew,

paints

herbicides

Holgate et al 2016
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Pérez-Moneo, B.; Aparicio-Rodrigo, M.; Redondas Marrero, M.D.; Sabariego Moreno, K.; Barbero-Barrera, M.M. (2025). Description of the air quality and
environmental characteristics at classrooms of primary schools in the Community of Madrid. Anales de Pediatria: 503792
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Differences in the level of pollutants between , grouped for all campaigns,

measurements and schools. PM in part/m3 and COV (VOC) in ppm. When box is coloured, the result is significant

Pérez-Moneo et al 2025
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Percentage of measures in each campaign (2023) in which the values are over the threshold

Parameter

threshold
PM 2,5 (ug/m?)  Empty * * * 40.32 55.00

(15 pg/m?) Occupied * * * 62.07 72.22
CO, (ppm) Empty 13,89 4,60 46,5 13,04 46,42

(1200ppm) Occupied 52,17 4,15 70,37 44,53 90,27
CO,(ppm)  Empty 3055 1860 5116 3696 67,86
700ppm)# Occupied 84,06 75,42 80,56 86,55 97,22
COV (ppb) Empty A 13,95 9,30 A 0,29
(120 ppb) Occupied 3 41,52 19,44 A 0,47

Room occupied feb-23 abr-23 may-23 oct-23 dic-23

PM: particulate matter; ppm; COV: volatile organic compound; ppb

* Missing data due to measurement in units without described reference values.

A Missing data for technical failure in the device.

# Recommended by the Environmental Health Committee at AEP (Paedriatics Spanish Association)

Pérez-Moneo et al 2025
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Variable Ultrafine

Temperature : 0.02 0.07 0.17

Relative

humidit 0.83 214 2.44 .
Door : 0.13 - -

Window : 0.17

VOC activity

PM activity 0.09
Occupation . . : 0.29

R? (%) 46 28 43 66

Calama-Gonzalez, C.M.; Redondas Marrero, M.D.; Sabariego Moreno, K.; Barbero-Barrera, M.M. (2025). Statistical correlation analysis on indoor air
high priority pollutants in Spanish public primary schools. Journal of Building Engineering 101: 111810
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How flash droughts driven by climate change
sparked record W|Idf|res in Spam

Additinn alllaalaYaVala ath hinh tn

Spain's sees worst W|Idf|re season since
1994 with 382,000 hectares burned so farin
2025

Date Published: 29/01/2026
Storms cause thousands of incidents and
ongoing evacuations across Andalucia

Strong winds and heavy rain disrupt communities, schools, and roads
across the region

. Tt
< Pablo Garcia /AP 7
ight Pablo Garcia ! y
y onews

n espafiol ) Comments

~O\WH

i

These sudden, intense droughts ion drying, il
wildfire risks across vulnerable regions. /
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Days per year: -10 +30 +40 days and more

Climate.copernicus.eu/spain. Joint Research Centre (EC)
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Building simulation under 2050 climatic context

Tools:
- CCCWeatherGen tool from University of Southampton
- TeKton3D
- Four scenarios:
- Current situation
- Improvement of the thermal envelope of the buildings by ETICS
- Solar control and reduction of the solar factor of glazings
- Mechanical ventilation with heat recovery

Results:
- Heating demand reductions +60%
- Cooling demands increases +80% and out-of-setpoint hours increase +40%

Balanced year-round comfort approach
Passive solar control and ventilation are essential for mitigating overheating

Rodriguez-Gonzélez, V.; Barbero-Barrera, M.M. (2025). Energy performance and thermal comfort in Madrid school buildings under climate change
scenarios. Applied Science 15: 9980
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Conclusions
Placement of schools must be selected attending to risk factors
IAQ schools must be substantially improved

Climate change:
* Increase cooling demand +80% and out-of-setpoint hours +40%

Increase of VOCs by higher temperatures
Increase of PM by wildfires or droughts
Change or increase the type of outdoor airborne (pollen)

Increase PM2.5 concentration indoors

=>» Changes in the user’s habits adapting them to the new circumstances.
=>» Need of continuous monitoring

s D
POLITECNICA

) i & %scuela
B 1S [ - e i ‘écnica Superior
umun e 5 o




Consequences of climate change on IAQ at primary schools in Madrid
Maria del Mar Barbero Barrera
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International Symposium of
Environmental Quality in Educational Spaces
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