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Mechanistic microclimate model (microclimf, Maclean 2025)

—
¥
e

15 georgjohannes.hahn@unibo.it - georghaehn.bsky.social - georghaehn.netlify.app

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA



Introduction Methods Results > Summary

Abiotic data: Climate - ERA 5 Land
Spatial resolution: 9 km
Temporal resolution: hourly from 1950 to yesterday
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Plant area index (PAI) most important
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Forest types:

Deciduous broadleaf forest, Evergreen broadleaf forest,
Deciduous needleleaf forest, Evergreen needleleaf forest,
Mixed Forest

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

22 georgjohannes.hahn@unibo.it - georghaehn.bsky.social - georghaehn.netlify.app



Introduction Methods Results > Summary

Forest types:

Deciduous broadleaf forest, Evergreen broadleaf forest,
Deciduous needleleaf forest, Evergreen needleleaf forest,
Mixed Forest

Classify vegetation plots by tree species leaf phenology

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

23 georgjohannes.hahn@unibo.it - georghaehn.bsky.social - georghaehn.netlify.app



Introduction Methods Results > Summary

Forest types:

Deciduous broadleaf forest, Evergreen broadleaf forest,
Deciduous needleleaf forest, Evergreen needleleaf forest,
Mixed Forest

Classify vegetation plots by tree species leaf phenology

— Deciduous broadleaf forest

—— Deciduous needleleaf forest
Evergreen broadleaf forest

—— Evergreen needleleaf forest

— Mixed forest

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

24 georgjohannes.hahn@unibo.it - georghaehn.bsky.social - georghaehn.netlify.app



Introduction Methods Results > Summary

Forest types:

Deciduous broadleaf forest, Evergreen broadleaf forest,
Deciduous needleleaf forest, Evergreen needleleaf forest,
Mixed Forest

Classify vegetation plots by tree species leaf phenology

Prediction for 352 forest sites
with 780 temperature sensors
(SoilTemp/MDB)

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA

25 georgjohannes.hahn@unibo.it - georghaehn.bsky.social - georghaehn.netlify.app



Introduction Methods Results >

Summary

Forest types:

Deciduous broadleaf forest, Evergreen broadleaf forest,
Deciduous needleleaf forest, Evergreen needleleaf forest,

Mixed Forest

Classify vegetation plots by tree species leaf phenology

Prediction for 352 forest sites
with 780 temperature sensors
(SoilTemp/MDB)

26 georgjohannes.hahn@unibo.it - georghaehn.bsky.social - georghaehn.netlify.app

® A c
50°N ©gae %
* = 3
g o >
2 8,
- f@
0
@
50°S 4
120°W 80°W 0° B0°E 120°E
Longitude

Forest type

o}

(¢}
@
&}

Deciduous broadleaf forest

Evergreen broadleaf forest

Evergreen needleleaf forest
Mixed forest

Timeseries length [years]

o <1

o
O
O

Short term (1-3)
Mid term (4-10)
Long term (>10)

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA



Introduction Methods Results > Summary

Forest types:

Deciduous broadleaf forest, Evergreen broadleaf forest,
Deciduous needleleaf forest, Evergreen needleleaf forest,
Mixed Forest

Classify vegetation plots by tree species leaf phenology

Prediction for 352 forest sites
with 780 temperature sensors
(SoilTemp/MDB)

Validation of hourly data and yearly bioclimatic variables

Observed ~ microclimf prediction
Observed ~ macroclimate baseline (ERA 5 land)
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- Modelled microclimate conditions are closer to ground truth observations
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- microclimf can be applied without remote sensed data

- reducing computional requirements

- Modelled microclimate conditions are closer to ground truth observations

- Mean yearly temperature values from macroclimate (ERA 5) data seem to be robust,

but tend to be overestimated
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- Seasonal variation better captured with microclimf
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- microclimf can be applied without remote sensed data

- reducing computional requirements

- Modelled microclimate conditions are closer to ground truth observations

- Mean yearly temperature values from macroclimate (ERA 5) data seem to be robust,

but tend to be overestimated

- Seasonal variation better captured with microclimf

/ /N ext steps:

- Finalising validation manuscript “Using canopy tree composition for accurate forest

microclimate predictions”
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- microclimf can be applied without remote sensed data

- reducing computional requirements

- Modelled microclimate conditions are closer to ground truth observations

- Mean yearly temperature values from macroclimate (ERA 5) data seem to be robust,

but tend to be overestimated

- Seasonal variation better captured with microclimf

/ /N ext steps:

- Finalising validation manuscript “Using canopy tree composition for accurate forest

microclimate predictions”

- Predict below canopy temperature for sPlot and link to community assembly °o
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