Work Package 6: EO-based Ecosystem Modelling: Update Summary

Mountain ecosystems
Gran Paradiso National Park (M1/M4) (Partners: CNR, EPFL, UFZ)

Assessing population trends. According to the unstructured population model, population of chamois appears to
remain stable or slightly increase under scenarios RCP4.5 and RCP8.5 in the period 2013-2100. Projections based on
structured population models, however, predicted a slight decrease of the population in the same period.

Both grey heron (Ardea cinerea) and little egret (Egretta garzetta) populations increased till 2000 but then began to
decrease, mainly in the region of intensive rice cultivation, where the trend was likely driven by reduced flooding of the
paddies due to a change in rice cultivation methods.

Assessing the impact of landscape topography on species distribution. Models developed showed that the fate of
specialist species is highly conditioned by the local landscape features, which might not allow them to track future
changes in temperature. EPFL is now calibrating the model with respect to data of carabids species collected at the
GPNP.

Temporal transferability of remote-sensing based species distribution models. Ensemble models for Staphylinidae
distributions (Dinothenarus fossor, Platydracus stercorarius, and Ocypus ophthalmicus) using Landsat 5 and 8 data were
implemented in R for the years 2006 and 2013. Results showed distinctive patterns regarding variable importance for
each species (e.g., selection of Tasseled Cap greenness over Land Surface Temperature) while variable importance
differed between the two study periods (very likely due to different extents of snow and cloud cover).

Lakes Orhid and Prespa (M5) (Partner: UP)

Assessing climate change vulnerability tailored to freshwater ecosystems. A novel framework was developed showing
that the Balkan Lakes Ohrid and Prespa and Mediterranean islands emerge as most vulnerable to climate change. A gap
analysis demonstrated that the current European protected area network covers less than 25 % of the most vulnerable
catchments.

Modelling chlorophyll-a concentrations in Lakes: Water Quality Drivers, Recent Changes, Status and Trends across
European Perialpine and Balkan Mountain Lakes. Chlorophyll-a (Chl-a) modelling was conducted using linear and non-
linear statistical modelling approaches: Panel Data Models (PDMs), Generalized Additive Models (GAMs) and Boosted
Regression Trees (BRTs). Besides in situ measurements of the nutrients and lake morphometric parameters, Chl-a
models include lake surface water temperature (LSWT) in situ measurements supplemented by remote sensing based
LSWT data. Based on the combination of in situ and remote sensing data we assessed changes in the land cover and
trophic status, LSWT trends and threatened species statistics across lakes from mountain regions.

Northern Limestone Alps (M2) (Partner: KIT and EAA)

Simulation of Carbon sequestration. We investigated a 15-year time period from 2000 - 2015 including the storm
events Kyrill, Paula and Emma, which hit Europe in the years 2007 and 2008. Ecosystem carbon fluxes were
reconstructed with the process-based ecosystem model LandscapeDNDC, which was initialized, calibrated and
validated with extensive field and remote sensing monitoring data. We found that the fast development of grasses and
herbs after stand-replacing disturbances significantly contributes to the overall reduction of carbon loss from this forest
landscape. Climate change will likely increase ecosystem N retention in temperate forest ecosystems, and even more so
at forest sites with high past N deposition. While plot-based measurements showed that it reduces carbon loss by
approximately 50% after disturbance, model based scenario analysis detailed the effects of failed versus vital tree
regeneration in disturbed areas with and without an herb and grass layer at the landscape scale.

Peneda-Gerés National Park (Partner: ICETA)

Habitat suitability model implementation in R: models exhibited very good performance regarding AUC (AUCmedian >
0.88) and TSS median metrics (TSSmedian > 0.6), supporting the use of satellite-derived Ecosystem Functional Attributes
(EFAs) as meaningful EBVs in species distribution models at multiple scales.

Hydrological impacts of fires under future climate scenarios. MODIS LAl is improving interactive parameterization of
leaf area index of major vegetation types. MODIS NDVI is been used to input information on SWAT vegetation post-fire
regeneration management operations.

Temporal transferability of bird species distribution models. Correlative models implementation in R for 27 bird
species. The combination of climate, land cover and EFAs substantially increased SDM performance but temporal
transferability was usually low (AUC > 0.7 for less than 25% of species).

Assessing grassland conservation targets in protected areas. Modeling framework implementation combining
predictions from a grassland detection model and from a plant species richness model, to measure grassland
conservation targets revealed a substantial and significant reduction of habitat coverage after the authoritarian period
in Portugal and until the adhesion of the country to the Euro zone, but also a reduction on the magnitude of habitat
loss and even a slight recovery after Portugal has joined the European Union.



Sierra Nevada (M8/M9) (UGR)

Snow cover maps and hydrological modelling. The snow maps generated by EURAC for the whole Sierra Nevada for
the period 2002-2016 are used for calibration of the snowmelt routine of the WiMMed hydrological model using the
internal procedures of the model. The model has been run for different land use scenarios (1956, 1977, 1984, 1999,
2003 and 2007) and some resulting variables have been taken as indicators for the ecosystem services of erosion, water
provisioning and flood control.

Estimation of fragmentation index of landscape heterogeneity for the aesthetic value as a cultural ecosystem service
indicator. CERTH provided a set of fragmentation indexes of landscape based on a land cover series (years 1956, 1977,
1984, 1999, 2003 and 2007). We used this dataset to calculate the aesthetic value as a cultural ecosystem service
indicator for those years. The aesthetic value was analyzed at two different scales: watershed and the MODIS
resolution. Now we are assessing trade offs between this cultural ecosystem service and other provisioning and
regulating ecosystem services.

Coastal and marine ecosystems
Doiana (Partner: EBD-CSIC)

Development of predictive maps of annual biomass production from 2000 to 2016 at 250 m resolution using statistical
models. The models have made use of in-situ data (collected regularly by other research projects at Doflana PA) and
MODIS NDVI used as predictor. The distribution of environmental changes appears uneven and hugely varies from the
local to the regional scales. Available industrial fishery data suggest a worrying coincidence whereby the world’s richest
areas for marine biodiversity are also those areas being impacted most from both climate change and industrial fishing.
Development of a horizon-scanning framework and identification of emerging issues on waterbird conservation.
Species distribution models, boosted regression tree and generalized additive models were used to find that waterbird
species appeared unevenly distributed throughout environmental gradients with water salinity being the most
important gradient structuring the distribution of the community. Environmental suitability for the guilds of diving birds
and vegetation gleaners will be reduced in future climate scenarios, while many small wading birds will benefit from
changing conditions. Resident species and those that breed in this wetland network will be also more negatively
impacted than those using this area for wintering or stopover.

Camargue (05) (Partner: UNIVLEEDS)

Assessing patterns in recreation use through social media. Machine learning was used for content analysis of
geotagged photos from Flickr, before the resultant image descriptors were used in Latent Semantic Analysis to cluster
user types. Protected Area managers can harness social-media to monitor recreation and improve their management
decision making using machine learning and natural language processing to collect and interpret photos posted on
social-media.

Pelagos (06) (UBO)

Production of habitat trend maps. Feeding habitat of fin whales was mapped over the period of 2003-2016 and maps
revealed a spatially heterogeneous trend in Chlorophyll a fronts in the Mediterranean sea.

Wadden Sea (01) (Partner: DELTARES)

Improvement of forecasting for primary and benthic production with remote sensing. The integration of
photosynthetically active radiation (PAR), Chlorophyll a, and suspended particulate matter into the model has led to
improved hindcasting capabilities and allow allowed for corrections within the model state space in order to have a
more accurate departure point for future forecasts. Such hindcasting correction should allow for improved future states
based on nutrient uptake and sequestration.

Mediterranean sea (Partner: FORTH)

Assessing species invasion patterns. Distribution modelling was used to find that lion fish will reach Gibraltar no later
than 2050: super invader with high plasticity, adapted to new environments when dispersal barriers are overcome.
Models for evaluating ecological connectivity in the LME (Partner: POLIMI)

Connectivity is a basic yet key ecosystem service in marine landscapes. Using oceanic re-analyses incorporating remote
sensed measurements as drivers for lagrangian biophysical modelling of Posidonia oceanica, we contrasted the
potential connectivity emerging from simulations with genetic sampling in some populations of the Adriatic-lonian seas.
Also, at the scale of the whole LME, we evaluated spatiotemporal patterns of potential connectivity for Posidonia
oceanica over a climatic relevant temporal frame (1987-2015). Although some components of connectivity tend to be
quite erratic, there are geographical scales where statistically significant trends are detected.

Arid/semi-arid ecosystems
Har Hanegev (A1) (Partners: BGU, UP)

Assessing the resilience of terraced dry riverbeds. Mathematical analytical model revealed a sharp decline in
functional diversity and total biomass as the number of rainfall events increases and their intensities decrease. Change



in tradeoff calibration (convex to concave) resulted in an increase of functional diversity and a decrease in total
biomass.

Assessing climate impact on vegetation cover. The means for all realisations and all climate models clearly indicate a
decline in vegetation cover with a decrease of 50 % and 60 % for RCP4.5 and RCP8.5, respectively, resulting in,
respectively a coverage of 12% and 8% by 2100. Simulations predicted a shift in plant distribution (due to a significant
decrease in perennials and shrubs in both RCP scenarios while the annuals are declining only moderately) and
suggested an underestimation of vegetation-relevant input parameters in the downscaled data (compared to measured
data within the area).

Samaria National Park (Partner: FORTH)

Suitability maps for the Cretan Lizard was developed using species modelling with hyper temporal Sentinel 2 data to
help conservation activities.
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