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“An economic and either alternative or complementary approach to
satellite imagery is the use of oblique terrestrial photography, which

allows high temporal and spatial resolution.”

[Corripio, 2004 — doi: 10.1080/01431160410001709002]

Synonyms

Time-lapse photography Terrestrial photogrammetry
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Potential applications in:

Estimation of:

7 Hydrology

‘ ~ Fractional show cover ’ ” Glaciology

7 Optical remote sensing

Snow reflectance 7 Microwave remote sensing

7 Atmospheric sciences

T Surface roughness

7 Ecology
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Medium resolution

E— absolute difference between binary SCA and fractional SCA
L
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Problem: Spectral reflectance of snow can vary significantly

Comparison of Landsat 7 and 8 bands with Sentinel-2
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Solution: Continuous and discontinuous field measurements
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Automation
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spatial scale

Modified from Small & Raleigh (2018)
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Ny Alesund

Point scale

Facility: CReM
Owner: CNR-IIA
Variable: Albedo, FSC
Availability: Private

Plot scale

Facility: CCT tower
Owner: CNR
Variable: FSC
Availability: Private

Plot scale

Facility: Scheteligfjellet
Owner: UiO

Variable: FSC
Avalilability: Public

Watershed scale
Facility: Zeppelin
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Variable: FSC
Availability: Public
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Broggerdalen
2018-2019
~ 1 km?

11:00:01709/29/16 - 11:00:01 10/02/16 12.00:01 10/03/16

CCT Tower
2015-2019
~ 5 m2

Zeppelin
2000-2019
~ 10 km?
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Terrestrial photography Remote sensing

Webcam Digital Satellite imagery AOT, Ozone
repository Elevation Model Level 1 - TOA Atmospheric Water vapour

Image
classification

4' h 4 + Y

Orthorectification correction

h 4
Supervised Blue Spectral Level 2 - BOA
methods Thresholding Similarity CCD projection reflectance
Y

h 4

Identification

|

h 4 Y

Classified image Weighting mask
Surface

computation

Band math

= -

State of the art:

Area estimation

More details in Salzano et al. (2019) [doi:https://doi.org/10.3390/geosciences9020097]
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Barrel Pincushion

Radial distortion can assessed
using the “chessboard” calibration

The camera setup must be described in terms of:

Sensor type

Sensor geometry (pixel resolution, pixel
element shape, pixel numbers)

Focal length

Camera optical center (height, width)

(c0) Roberto Salzano {&)
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Azimuth Perpsective distortion can be
assessed using ground control
points

Roll

} Pitch &

The camera setup must be described in terms of:

« Camera coordinates (X, Y, Z) /’ f 1“\\ \\\
/U X
 Camera view angles (Azimuth, Pitch/Elevation, /[ N\
Roll) /L VN
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The first step consists on defining the
regions of interest:

e Sky — cloud cover
e Sea — sea ice and naval traffic

e Land - snow cover and coastal lakes

The second step is aimed to optimize the
intrinsic and the external parameters of
each camera view.

* 5 different cameras
* 10 different perspective views

e 100000 images
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Image selection:
* File corruption

 Low illumination
* Intense cloud cover

Quality check:

* Camera orientation

* Lens interferences (rain
drops or ice crusts)

Image classification:
e Segmentation
* Snow detection

Dataset preparation:
* Grid extraction
* Data formatting
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“Spectral” features:
A Distance from the reference “black”
© Angle from the reference “white”

. Mathematical description described in Salzano et al 2019 [Geosciences, 9, 97] .
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Different dataset can be integrated with the FSC product with the aim to increase the efficiency of remotely-
sensed imagery on /dentlfy/ng the snow cover in particularly-difficult situations such as Svalbard islands.
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Some tests have been
implemented in a cloud
environment In order to
integrate the activity with other
services.
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Estimation of: Night-time image

T Fractional show cover
T Snow reflectance

T Surface roughness
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Educational activities have been started with an Italian
school in Prato, in order to enhance citizen awareness
about Climate Change.

Students (more than 100 hundred) are going to be
trained for tagging and classifying panoramic images
with the aim to observe snow cover variations in the
last 10 years.
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This activity is part of the iICUPE project, that received funding from the
European Union’s Horizon 2020 research and innovation programme under

grant agreement No 689443.

The data access to the Zeppelin image repository is provided by the
Norwegian Polar Institute [Pedersen, C. (2013). Zeppelin Webcamera Time

Series doi: 10.21334/npolar.2013.9fd6dae0]

This activity is integrated in the framework of the reasearch programs
supported by the National Research Council of Italy in Ny Alesund at the

Italian Arctic Station “Dirigibile Italia”.

This activity is part of the research project RIS-ID 10241 “Continuous Vis-

RESEARCH e : ,
NIR Characterization of snow-ice surface in Ny-Alesund”

IN SVALBARD
DATABASE
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