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Our contribution to NAGIS: vulnerability of natural
habitats in Hungary to climate change

Vulnerability Assessment Framg

Climate
change scenarios

[ Exposure J Sensitivity | <——— Attribute of the objects

U U |
[ jpact @j[ g%gg;; }
{ Vulnerability }

IPCC-oriented definition of vulnerability
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A step towards estimating vulnerability: assessing
climate sensitvity

Assumption: if the abiotic requirements of a habitat are narrow towards climatic
variables — sensitivity towards climate change will be high

Method: formalisation of abiotic requirements of natural habitats through
predictive models

Vegetation data = f (x,*climate + x,*hydrology + x;*soil ...)
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Vegetation data

Source: Landscape Ecological Vegetation Database & Map of Hungary
(META) S
« 267813 hexagons
« Each visited by experts
Selected hexagons

with natural vegetation (to avoid false absence)
« ca. 90 000 hexagons used in models

e Trainig vs evaluation dataset 35 ha hexagons
» Observed presence of climax vegetation types-> 46 vegetation models
 Full country
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Abiotic background — climate

Bioclimatic variables calculated according to the Worldclim protocol

From far better data, however, thanks to Carpatclim and NAGIS
- Daily temperature & precipitation surfaces at ~10 km resolution
Temporal resolution: too fine -> upscaling = averaging/ summing

Spatial resolution: too coarse for vegetation analyses -> spatial
downscaling = regression kriging with elevation
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Actual distribution of the

target variable

(if we would sample it very densely)
Target variable
A

Regression kriging
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------ Residuals

Ordinary kriging (OK) — spatial
interpolation based on spatial
adjacency P, |
Regression kriging (RK) — kriging + = L
taking into account the influence e
of a background variable — here ==
elevation e
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Regression kriging results

Tmean Aug (°C)
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Foreground: original data
Background: interpolation results
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Bioclimatic variables in the model

High level of correlation between variables -> selection to avoid any pairwise
correlations above 0.8, multicollinearity above VIF=30

Remaining variables:
Annual Mean Temperature
Mean Diurnal Range
Temperature Seasonality
Minimum Temperature of Coldest Month
Annual Precipitation
Precipitation of Driest Month
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Other variables

Soil characteristics — base rock, pH,
soil humus content, water holdin
capacity

Hydrology - distance to
streams/rivers/lakes and any water Sl
Variability of the terrain (standard s mom w m s
deviation) o

Elevation range in Hungary
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Modelling

Gradient Boosting Models (GBM) = Boosted Regression Trees (BRT)
- Flexible response curve shape -> abrupt or smooth

- Reliable variable selection based on cross-validation rather than on the
much criticised Akaike Information Criterion (AlIC)
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Results — relative frequency of climate variables -
most sensitive habitats

Habitat Explanatory variables
climate other climate/other

Mixed coniferous forests 4 Ono other!

Salt marshes 5 2 2.5
Artemisia salt steppes 6 3 2
Dense and tall Puccinellia swards
(alkaline vegetation) 4 2 2
Closed lowland steppe oak woodlands 6 3 2
Forests of slopes and screes 4 2 2
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Nemzeti Alkalmazkodasi
Térinformatikai Rendszer

Most climate sensitive habitats

Forests preferring cold conditions -> expected

retreatal
Salt habitats benefit from increasing summer

temperatures

Mixed coniferous forests

Salt marsh
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Results — relative frequency of climate variables -
least sensitive habitats

Habitat Explanatory variables
climate other climate/other

Closed rocky grasslands 5 7 0.714286
Open sand steppes 4 6 0.666667
Calcareous open rocky grasslands 4 6 0.666667
Closed steppes on loess, clay, tufa 6 9 0.666667
Limestone beech forests 2 3 0.666667
Siliceous open rocky grasslands 0 2 0
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Least climate sensitive habitats

Rocky & open grasslands
— reacting to base rock & geomorphology mostly

- one of them completely void of climate-related
predictors

Siliceous open rocky grasslands

@ BoloniJanos
© META fotéta
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Conclusion & further steps

Conclusions

- Wide range of climate sensitivity from fully climate-determined habitats to those
free from climate influence

- Habitats likely retreating because or benetifing from climate can be determined
Further steps

- Application of models to future climate scenarios -> prediction

- Mapping the expected impact within known locations

- Combination with maps of adaptation capacity
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