Climate changes and its ef ects on the hydrophysical approach to quant tat ve morphology in catchments.
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Introduct on

The proposal establishes as a hypothesis how the
changes in the morphological order of the rivers have
been verif ed and are percept ble over the last decades
and, in morphometric terms, the total length of the
drainage networks are being reduced in the caudal
volume of the rivers evidenced in the satellites
analyzed.

Figure 1. Composit on of a 1973 Landsat image in false
color bands 4B, 5R and 6G.
Source: DGSA/INPE -2012

Materials and Methods

The elements of the theoret cal analysis proposed by
Horton (1945) was the main methodology used for the
development of this research. The morphometric
analysis was applied in the coastal hydrographic basins
of Recdncavo Baiano region, state of Bahia, Brazil.
(Figure 1).

18.0000

16.2818
16.0000 ke
14.0000
12.0000

14,4530

124831
Iraud

10.0000 o
Inhy

80000 e

6.0000

Aea(km'2)

= Foz do rio Paraguagu.
4.5942

4.0000 Dorme

2,0000

0.0000

A=1,6261* | 2%

3.0000 5.0000 7.0000 9.0000
2.0000 4.0000 6.0000 8.0000 10.0000

Sream length (km)

Figure 2. Correlat on between main river length and area
for f ve Lithuanian basins.

Morphometric factors were studied the drainage
density, the overland fow length, the stream
frequency and, the drainage net composit on. Figure 2
shows the correlat on results obtained for the studied
of these parameters. With the parametric
determinat ons, evaluatons using Horton's (1945)
surface f ow inf Itrat on theory were studied for the
morphophysiographic development of the region's
rivers, considering the expected responses to crit cal
and extreme events of rainfall observed in the last two
decades

LEGENDA

Figure 3. It shows elements of the digit zed cartographic
analysis: main rivers, water dividers and contour lines.

The Georeferenced Informaton Processing
Sof ware - SPRING (Camara et al., 1996) allowed a
satellite image «critcal evaluaton of the
photointerpretat on stage. In addit on, the SPRING
allowed an evaluaton of the vector parameters,
essent al for the determinat on of the morphometric
parameters.

Results and Discussion

In red at Figure 3 shows the preliminary drainage
analysis to dangerous area that need a f rst order river
protect on. The correlat on between the area and
length parameters of the main river involves an
approximaton to the equaton obtained by Hack
(1954). Figure 2 shows the spreadsheet model used in
the development of the regression parameter analysis.
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Table 1: A f rst approximat on of the morphological
parameters of the f ve basin.
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Conclusions

Table 1 shows a frst approximaton of the
morphological parameters of the fve basin. Given
the recent responses of extreme climatc events,
visible in the 'n,ten\s_ity of (gi[?jglLO' Fj%g\lfst two

decades, the er iyeja\.nd/dégq “p“rpﬁ s, as a
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increaséd their sigy F&e‘ ryiver siltat on.
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Agricultural pract ¢ s‘/bj‘,_ low technological level
and, mainly, by the substtuton of forests for
pasture, without ef ect ve control of surface erosion,
must also be expected to increase erosion processes
and deposit on. This will also increase the reduct on
of the river lengths.
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Fluctuat ons in the global atmospheric circulat on in 1899-2017, in the classif cat on
by BL Dzerdzeevskii considered. Three circulat on epochs ident f ed. Frequency
elementary circulat on mechanisms (ECM) in each epoch analyzed.

Long-term f uctuat ons in mean annual air temperature in Northern and Southern
hemispheres and the global and also the annual amplitude of air temperature due to
changes in the nature of atmospheric circulat on are analyzed.

Part cular at ent on is paid to the last period (1998-2017). During this period, in the
lower troposphere maximum meridional transport of air masses is observed (on
average 335 days per year). In 93 days on average per year macroprocesses with
cyclones at the poles, without blocking processes, with three or four cyclones outputs
from low to high lat tudes in each hemisphere observed (type 13). On other days
macroprocesses with ant cyclones at the poles, the outputs of the cyclone from low
to high lat tudes in two-four quadrants of each hemisphere and the Arct c/Antarct ¢
invasions in their rear, forming a blocking process (types 8 to 12) are marked. As a
result, the average annual air temperature in the Northern, Southern ispt

and the global ceased to rise each year as in 1981-1997. Although 2016 proved to be
the warmest on Earth since 1850.

Due to the growth of the length of the high pressure in winter and summer annual
amplitude of air temperature for the present t me is growing. Because of the high
pressure over Eurasia winter Atlant c cyclones go to the Arct ¢, ice in the Kara and
Barents Seas decreases. Simultaneous outputs cyclones in dif erent sectors cause the
occurrence of natural hazards in dif erent regions.

From a comparison of the variat ons in air temperature with the variat ons in the
atmospheric circulat on, it can be seen that the air temperature follows a change in
the nature of the circulat on of the atmosphere. The f rst epoch (1899 - 1915), the
epoch of blocking processes, was the epoch of cooling: the average global air
temperature, as well as the average air temperature of the Northern Hemisphere,
decreased. The second epoch (1916 - 1956) is zonal, it became the epoch of the f rst
global warming in the XX century, which went down in history as the warming of the
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Predictive models of functional connectivity of threatened populations in Special Areas
of Conservation of the Natura 2000 network
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A project supported by the Biodiversity Foundation of the Ministry for the Ecological Transition (Spain)

Background: Because of their generally low dispersal abilities, amphibians and reptiles are

among the most vulnerable groups to environmental changes. Here we assess the impact

of future climate and land use changes on the distribution of two indicator species (an

amphibian and a reptile) within a Special Area of Conservation, where their populations are

already considerably fragmented. Both species, endemic to the NW quadrant of the Iberian

Peninsula, are considered climatic relics, and listed as “Vulnerable” in the IUCN Red List of

Threatened Species.

mines).

fluvial gorges).

Iberolacerta monticolo

Climatic change models predict important reductions of the ranges of both species, with
the dissapearance of most of their present populations in horizon 2050-2080.

Determining habitat preferences and dispersal patterns of indi

As for Iberolacerta monticola, it merits this
consideration according to its severely
fragmented distribution and the continuing
decline of its natural environment (mainly rocky
habitats, in subalpine and forest zones,
although its Western populations, such as
those studied here, are also associated to
lowland patches of Atlantic forests in shady

species:

The vulnerability of Chioglossa lusitanica is -
associated to its specialized habitat
requirements (wetlands near clear, well-
oxygenated streams, with dense surrounding
vegetation, or caves and abandoned flooded
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Community (EC) defined a series of strategies to improve management of sites within Natura 2000, the largest

coordinated network of protected areas in the world, so that citizens become involved in their maintenance and new
tools are implemented to facilitate joint efforts addressed to biodiversity conservation. The general objective of this
project, whose final results are due on May 31, 2019, is to develop a predictive tool that helps to orientate
conservation efforts in Special Areas of Conservation (SAC) within Natura 2000 in response to ongoing climate change,
so that its impact on reducing the loss of biodiversity can be maximized. Specific objectives include: determining
habitat preferences and dispersal patterns of two indicator species of small land vertebrates, particularly sensitive to
environmental changes, in the SAC Betanzos-Mandeo, NW Spain; estimating gene flow levels between different parts
of the SAC through whole-genome molecular markers obtained by next-generation sequencing; fine-scale mapping of
suitable habitats; modelling landscape connectivity with the aid of GIS tools; predicting consequences of landscape
modification categorised by key elements on population conservation; assessing social attitudes toward environmental
conservation in the SAC; and setting territory management priorities assisted by high-resolution species distribution
models. Our contribution will provide a general outline of the global warming scenario in this SAC and describe actions

so far implemented under each specific objective of the project.

Individuals of Iberolacerta
monticola and Chioglossa
lusitanica in the study area
were collected, processed
(recording of biometric
traits, obtention of small
tissue sample, photography
of diagnostic body patterns)
and released.

Dataloggers, each with 2 temperature
sensors, were deployed in the study
area to obtain comparative measures
of temperature among different types
of habitat.

Null hypothesis 1: The indicator species continue to be present in the
habitat patches where they were recorded years ago (records available
from visits to the same sites for the last 25 years).

Null hypothesis 2: The indicator species are present in all patches of
”a priori” suitable habitat, according to substrate and average
environmental conditions.

Galan (2014). Basic and Applied Herpetology 28: 113-136.
Remén, Galdn & Naveira (2012). Conservation Genetics 13: 131-142.
Remon et al. (2013). PLoS ONE 8, 6: 1-15

Contact person for this work package: padio.galan@udces

of SNP markers using MobiSeq:
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We sequenced the whole genome of a single female from
each species using a HiSeq X PE150 platform (lllumina).
Genome sizes: Iberolacerta, 1.4 Gb; Chioglossa, 25 Gb
Coverage: Iberolacerta, 26x; Chioglossa, 3x.

Then we carried out a “de novo” SNP discovery using
flanking regions of tr: ble elements (MobiSeq)
Number of SNP candidate markers developed:
Iberolacerta, = 33,000 loci adjacent to SINE/MIR;
Chioglossa, = 3,000 loci adjacent to LINE/RTE-X.

Next steps: to obtain the multi-locus genotypes for 48
individuals of each species, and carry out genetic
analyses of population structure.

Null hypothesis 1: There is no genetic variation among
individuals within species for the candidate loci.

Null hypothesis 2: The individuals of each species were
sampled from a single panmictic population.

Remén et al. (2013). PLoS ONE 8, 6: 1-15.
Rey-Iglesia et al. (2019). Molecular Ecology 19: 512-525.

Contact person for this work package: horacio.naveira fachal@udc.es

Automatic land-cover classification using remote sensing satellite images:
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The Sentinel-2 satellite constellation is
an Earth observation mission
developed by the European Spatial
Agency (ESA) under the Copernicus
programme. Two satellites provide
high-resolution multispectral images
across 13 different spectral bands
(413-2190 nm) with spatial resolutions
of 10 m (visible light spectrum and
near-infrared bands), 20 m (6 red-edge
and shortwave-infrared bands) and 60
m (3 atmospheric correction bands),
with a high revisit frequency of 5 days
at the Equator.

In this project we develop an automatic
classification procedure to predict land
cover uses from multi-temporal
Sentinel-2 satellite image data.

Prediction result

Null hypothesis: land cover uses and landscape features do not leave characteristic
high-resolution spatial and temporal footprints in Sentinel-2 satellite image data.

Foody (2002). Remote Sensing of Environment 80, 185-201.
Griffiths, Nendel & Hostert (2019). Remote Sensing of Environment 220, 135-151
Immitzer, Vuolo & Atzberger (2016). Remote Sensing 8, 166

Contact person for this work package: manuel.gpenedo@udc.es

Post-processing

10m band extraction

NDVI calculus

Cloud mask extraction

Horacio Naveiral2, Pedro Galdn?, Martifio Cabana2, Manuel G. Penedo3, Jorge Novo3, Sergio Baamonde3, José Antonio Cortés4, Elvira Santiago-Gémez*
Corresponding author: Horacio Naveira, horacio.naveira.fachal@udc.es. All the authors are affiliated to the University of A Corufia, Spain:

1 GIBE, Department of Biology, 2 Center of Advanced Scientific Research, 3 Centre for Information and Communications Technology Research, * Department of Sociology
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Abstract: In order to increase survival probability of the most valuable threatened species and habitats, the European

citic

Modelling the distribution of the indicator species:

The distribution of each indicator species is being modelled by applying
a maximum entropy (MaxEnt) approach, given presence records and
environmental variables. The relative quality of species distribution
models (SDMs) is assessed by comparing their areas under receiver

operating characteristic curves.
Next steps: to

combine gene flow
levels and
« landscape
' connectivity (using
least-cost path
analysis) with SDMs
. toassessthe
capability of the
indicator species to
I track spatial shifts

SOM for Iberolacerta monticola
QA

in suitable habitat
as climate changes.

Null hypothesis 1: species are at equilibrium with the environment.
Null hypothesis 2: presence records adequately reflect habitat suitability.
Oforietal. (2017). PLoS ONE 12, 9: 0184193

- Teixeira & Arntzen (2002). Biodiversity & Conservation 11: 2167-2176.
Phillips et al. (2017). Ecography 40:887-893

Contact person for this work package: Martifio Cabana mcobyla@®vahog.es

Assessing the social impact of current policies to protect biodiversity:

Through interviews with policy
makers, coordinators of non-
profit associations involved in
the conservation of biodiversity,
and small meetings with land
owners and people developing
economic activities in the
neighborhood of the studied
SAC, our research team is
gathering data to assess how
current efforts to combat the
loss of biodiversity are perceived
by the the human communities
on-site, and to detect possible
conflicts of interest.

Null hypothesis: current actions
to protect biodiversity in the
studied SAC are irrelevant for the
resident human community.

Contact person for this work package: ja.cortes®udc.os

Climate Change:
Impacts & Responses



