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My research framewofk:'

a typical research
framework for
conservation science
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Why satellites?

Strength of Remote sensing methods :
World coverage; relatively cheap / less costly than field monitoring at
such spatial scale
Reproducible, sustainable methodologies
Standardized and transparent information
Information can be linked to species ecology at multiple spatio-
temporal scales — relevant to behavioral ecology, population
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Figure 3.3. Timeline of satellite missions.
Pettorelli et al. 2018 WWF Conservatlon Technology Series ,
VP NI Rl 7 B,
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't"!;'u_'i_‘l available Up to date

Spatial res. ; ; Repeated

Figure 2: The number of datasets that meet each of four desirable dataset attributes outlined m
Table 1 as well as being global in coverage and representing either models assessed for accuracy
or empirical observations. Numbers in each mtersection represent the number of datasets that
meet those constraints. See Table S1 for a full list of datasets and their quality attributes.

Joppa et al. 2016




Passive sensors & pressure monitoring: "5 £~ E
Landsat as an example [J b

* Landsat started in the late seventies

* Landsat satellites use an instrument that collects several images at once.
Each image shows a specific section of the electromagnetic spectrum,
called a band

* The combination of the information encapsulated in the different bands
allows differentiating habitats

* Ground truth generally needed, in order to relate image data to real
features and materials on the ground (calibration)
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OiI exploration activities

multiple reports of degradation/poaching
Sociated with these developments

() Field-detected
& Field-detected: temporary f-"
® RF-detected

: : :l Landsat coverage

D Termit & Tin Toumma

Qil sanctions for exploration:

[ ] open block

Block under license

Duncan et al. 2014




Legend

[ OROAFR
[”3 OROAFR (+ 25 km buffer)

horned oryx
reintroduction

Nigeria
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Legend

© Visually identified artificial water points
® Training artificial water points
= Validated model detected artificial water points
+  Falsely detected artificial water points
[J OROAFR (+ 25 km buffer)

Owen et al. 2015
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Monitoring penguins from space

Figure 1 Comparison of data types: (a) screenshot of online Landsat Image Mosaic of Antarctica (LIMA); (b) Landsat ETM tile, downloaded
from the LIMA website — note brown staining at the colony location; (c) spectral analysis red minus blue band, positive values shown in red,

picking out the exact area of the colony. Fretwell & Trathan 2009
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Searise and coastal
retreat BN
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Proxy
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Barrier effect of
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Supporting
habitats

Vegetation barriers

Air quality

Wwind speed

Habitat extent

Habitat quality

Forest cover

Tree cover

Aerosol particles

Nitrogen dioxide

Sulfur dioxide
SRS-based wind

speed estimates
Land cover

Forest cover

Tree cover

Water body
distribution

Inland water dynamic

Sea ice

Glaciers
Salinity
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SAC-D (Aquarius)
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Symptoms of Remote sensing indicators
collapse risk

Reduction in

geographic
distribution

Time series
distribution maps

Restricted Extant distribution
geographic map
distrbution

Abiotic time

Environmental
degradation

Disruption of
biotic processes
& interactions

Quanlitative
risk analysis

series data
(eg SST, turbidity,
albedo,)

Biotic time series
data {eg fractional
cover, veg. height,
chlorophyll-a)

Stochastic model
with remote
sensing data
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FiG. 1 Distribution of the wild yak Bos mutus on the Tibetan Plateau, China. The study area covers c. 1
the entire Tibet Interior region defined by the Kunlun mountains in the north and the Gangdise and M
south, with slight eastward extension to incorporate part of the Sanjiangyuan region in Qinghai Provin

Variables: Climate,
topography, distance to
nearest village, distance to
nearest glacier, (forage
availability)

Fic. 3 Distribution of suitable habitat for wild yaks in (a) the vegetation growing season and (b) the non-growing season, and the
predicted distributions under the RCP26 scenario (a1 & b1) and under the RCP8s scenario for both seasons (a2 & b2).




RREL.: level of seasonality
I-NDVI: annual primary productivity

[ | WDPA Boundary
[ |30km buffer zone

I significant decrease

[ |Non-significant decrease
0 Non-senificant increase
I significant increase

1982-2008 trends in vegetation dynamics in Ouadi Rime Ouadi Achim



Informing translocations

SPATIAL PREDICTION
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Figure 1. A comparative modeling framewark of the current SDMs (above) and the NG-5DMs (below), showing remotely derved responss
vanable and multiscale predictor vanatles, including spatially explicit uncenainty of predictor varables. In dassical SDMs, uncertainty & often not
reported in a spatially epliclt manner and ane layer per predictor B used. In contrast, NG-5DMs can hawe a stadk of Images organized
stematically by scales in tme to capture each predictor, thus resulting predictions with high accuracy. NG-SDMs, next generation speces
detnbubon modak,

He et al. 2015
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SO satellites are ‘p)uslhing traditional
monitoring boundaries, but...




* Choosing which sensor and which resolution: scale issue, quality issue,
budget issue

* Trade-off between spatial and temporal resolution

* Usefulness might be a function of the scale, the question and the
biological model considered

* RS is no replacement to ground-based data; complementary — best
results when both types of data are integrated




Developing a SRS-based monitoring framework means that products need to
be developed, understood and used

Pb: not all institutions/countries have the relevant capacities; SRS data are

not systematically free; products need to be produced at the right scale,
resolution and for a clearly identified purpose; someone need to take the
responsibility to produce these products & maintain them Settoralli et al 2016
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Developing a SRS-based monitoring framework means that remote sensing
experts, space agencies, ecologists/conservationists and policy makers
need to talk

Pb: not many platforms for interdisciplinary talks; not much common
understanding; conceptual differences exist; agenda not systematically
synchronised; interdisciplinary work not systematically valued in all
communities | Pettorelli et al. 2014
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| Facilitating interdisciplinary work

fﬁ»*’"

* Platforms to facilitate dialogue between RS and biodiversity experts
space agencies and policy makers (eg GEQO)

 Capacity building is key for RS data to become more used, and
thergfgre more useful: Animove, EcoSens, CRSnet, webinars &
MO

* SRS data access: constant improvements by space agencies
* Tools: increase availability of open source software

» Synchronisation of scientific agendas: Remote Sensing in Ecology
and Conservation (Wiley)

>

Remote
Sensing in
Ecology and
Conservation
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FIGURE 1 Schematic overview of multispectral-radar SRS data
fusion techniques. The parameter of interest can be a categarical
variable, like land cover, or a continuous variable, like species
richness. In pixel-level fusion, the original pixel values of radar and
multispectral imagery are combined to yield new, derived pixel
values. Object-based fusion refers to (1) using radar and multispectral
imagery is input into an object-based image segmentation algorithm,

Dbject-level fusion or (2) segmenting each type of imagery separately before combining

| them. Finally, decision-level fusion corresponds to the process of
| quantitatively combining multispectral and radar imagery to derive
'q‘ the parameter of interest (by e.g. combining them in a regression

Parameter of interest
. ) o g R
Oedsian- el fusion ' model, or classification algorithm)
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Still a lot to be done...

* Better integration of training at university —
don’t get the students specialised too
quickly!

* Likewise, need to get RS experts to attend
the ecological meetings; get ecologists to
attend the ISRSE/ISPRS

* Clear funding opportunities for
interdisciplinary work; better valuation of
applied, interdisciplinary work

* What do we need in priority? consultation
pathways to answer this question not in
place

* No portal for easily accessible validation
data (potential for citizen science projects)




Thank you!

B More information
2 _ @Pettorelli
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WWF guidelines on SRS for conservatlbn to\
be distributed for free very soon!




