Adequacy of remote sensing to assess productivity-habitat quality associations
in Mediterranean-type ecosystems
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‘ Introduction

Ongoing global changes are affecting ecosystem productivity, being expected to affect productivity-biodiversity and productivity-habitat quality relationships.

Higher biodiversity leads to more productive ecosystems, and more productive environments support more biodiversity. At the population level, more productive
ecosystems often provide a higher habitat quality in which species persist.

Mediterranean-type ecosystems are hotspots of biodiversity threatened by ongoing changes in land use and climate, and these changes likely affect ecosystem
productivity and the inherent habitat quality.

Research question:
Are changes in climate affecting cork oak woodland productivity, and do these changes affect habitat quality for medium-sized mammals?

Table 1. Vegetation indices for wildlife habitat.
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Figure 2. Mediterranean ecosystems along nutrient and water environmental axes.

A diverse community of mesocarnivores have adapted to take advantage of
the resources provided by these oak woodlands.

‘ Results

(1) On average, EVI did not change while there was a significant decrease in max EVI and increase in min EVI (Fig. 6 and Table 3)
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Figure 5. Stone marten home ranges in 05-06.

(2) EVI was strongly correlated with relative humidity and negatively correlated with temperature (Fig. 7) g s e N A o[
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Figure 7. EVI and weather parameters time series.

(3) Stone marten and badger presence was positively associated with productivity (EVI and NDVI) whlle genet habltat model was not significant (Table 4)
Table 4. GLMM for the three mesocarnivore species using land cover types and vegetation indices. it T &
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(4) Stone marten habitat preferences before
and after a drought period showed that the

Type Urban/rural area 011 033 species still preferred oak woodlands over
Eucalyptus plantation na 15.76**(a)  -1.69%(a) other land cover types.
Dense oak woodland w/ understorey 0.61**(a) 1.12 1.74%*(a) Cork oak woodlands are still the land cover
Dense oak woodland w/out understorey -0.37 0.46 0.12 type W.Ith hlgher EVI desplte Its Slgmflcant
i cwoodiand w/ underst 077e 0s 015 reduction from 1997-1998 to 2005-2006 (EVI,,_
arse oak woodland w/ understore -0. . -0.
P g 06=0.32, EV lys.0s=0.25).
Sparse oak woodland w/out understorey -0.12 0.29 0.74**(a)
Orchard 0.07 0.85 1.03*(a)
Grassland 1.11**(a) 0.35 -0.39*%(a)

Table 5. Stone marten habitat before and after a drought. (SCo - Sparse cork oak woodland, DCo
Riparian vegetation 2.1%*(a) 0.72 -0.2 - Dense cork oak woodland, RV - Riparian vegetation, DCo+ - Dense cork oak woodland with
shrubs, SCo+ - Sparse cork oak woodland with shrubs, G - Grassland).
Agroforestry na 0.14 na

Time period Variables Rank order
Broad leaf forest na 0.74 na

Land cover type SCo>DCo>RV>DCo+>G>SCo+

Transition woodland-shrubland na 1.91 na
Patchy 0.05 000 | e EVI 0.34>0.33>0.33>0.32>0.29>0.26
Productivity+Stress na na na Land cover type SCo>DCo>RV>DCo+>SCo+>G
Function+Structure TCC+Productivity+Stress 0.12% - 10.12**(a) EVI 0.27>0.25>0.24>0.24>0.23>0.22
AUC 0.66 0.62 0.72

* indicates significant variable, (a) represents confidence in the coefficient estimate, that is, when the confidence interval around the estimate does not cross zero. na - are variables not
included in the candidate variable set; -- represents a variable that was not selected within the best models

Conclusions

The results suggest that:

(1) Cork oak woodlands are responding to changes in relative humidity, likely because these species have modified leaves that have trichomes in the
lower leaf layer. Trichomes can retain water and therefore justify the relation with relative humidity and the increase in minimum EVI despite the
drought period.

(2) Mesocarnivores respond to the productivity of cork oak woodlands, more specifically to the stress levels of oak woodlands. Despite changes in
productivity over the drought period, stone martens still select for cork oak woodlands. This is likely because cork oak woodlands maintain their
capacity to provide resources despite the stress. This could be because oaks are well adapted to drought or may have a lag response to water stress.

(3) Cork oak woodlands productivity can be monitored using remote sensing time series and through this approach we can track the multi-year
phenology. This study illustrates the capacity of remote sensing to monitor effects of drought across multiple trophic levels.
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