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Multispectral Images

Orthorectification,
Georeferencing,
Pansharpening,

Spectral Indexes: NDVI,
NDYG,NDNB, NDWI e WV-II
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Land
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Geographyc Open Data:

DBTR Regione Abruzzo (2007)
DTM Regione Abruzzo
miniambiente.it

osm.org

Integrated and updated system of

city management:
CIM
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Worldview | Landsat 8

Band (435-451 nm) Dimensione Pixel:

y K Band (400-450 nm) Dimensione Pixel: 1.
2. BLUE Band (450-510 nm) - Pancromatico 0,46 metri 2. BLUE Band (452-512 nm) - Pancromatico 15 metri
3. GREEN Band (510-580 nm) - Multispettrale 1,84 metri 3. GREEN Band (533-590 nm) - Multispettrale 30 metri
4, Band (585-625 nm) 4. RED Band (636-673 nm) - Termico 100 metri
5. RED Band (630-690 nm) . i 5. NEAR INFRARED NIR (851-879 nm)
6. RED-EDGE Band (705-745 nm) Image- apri 271 2018 6. SWIR 1 (1566-1651 nm)
7. NIR1 B: d (770-895 nm) 7. SWIR 2 (2107-2294 nm) Images: August 5, 2013
8. NIR2 Band (860-1040 nm) 3
8. PANCHROMATIC (503-676 nm) July 18, 2018
9. CIRRUS (1363-1384 nm)
10. (10600-11190 nm) July 21, 2019
11. (11500-12510 nm)
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Normalized Difference Vegetation Index

First studies =

Edificato o superfici impermeabili
Suolo nudo o vegetazione assente
Basso vigore della vegetazione
Medio vigore della vegetazione

Alto vigore della vegetazione
-~
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Normalized Difference Yellow Green Normalized Difference Nir 1 - Blue
NDYG = (Yellow - Green) NDNB = (Nirl - Blue)
( Yellow + Green) ( Nirl + Blue)

I Assenza di tegole Bl Materiale in amianto o cemento scuro
B Coperture con presenza di tegole B Assenza di amianto o cemento scuro
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Normalized Difference Water Index Worldview New Iron Index
NDWi = (Coastal - Nir2) Wv.l = (Green * Yellow )
( Coastal + Nir2) (Blue * 1000)

B Assenza di acqua Bl Presenza di ossido di ferro
[0 Presenza di acqua (laghetti, fiumi ecc.) B Assenza di ossido di ferro
Bl Presenzadi acqua (piscine)
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Flowchart

Band 10 Band 4 Band 5
NDVI H
Top of Atmospheric > Pmport.lon of
Spectral Radiance vegetation PV
Radians to At- Gr.ou'n.d
sensor temperature Emissivity

LST

Land Surface Temperature
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Thermal images

5 AGOSTO 2013

Temperature LST:
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INFORMATION ATTRIBUTED
TO EACH LAYER

* Swimming pools

Historic walls
(Layer from the CTR Abruzzo Region)

« Presence of oxide
iron (rust)

Railroad

(Layer from the CTR Abruzzo Region)

Sidewalk

(Layer from the CTR Abruzzo Regian)

‘'Roads

(Layer from the CTR Abruzzo Regig

DTM.

(Layer from the CIR

AIT ENEN

» Lakes, rivers, streams etc.
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Water b@ Project C.A.S.E. L Buildings
(Layer from the CTR Abruzzo Region) (Layer created with open street map) B

Forest L]
e Crops .

Courtyards @

Green. L

(Layer from the CTR Abruzzo Region) " Urban Area

Green .

Minor buil ngs
(Layer from the CTR Abruzzo Regio

Water

Urban Area =
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* Roof tiles
* Roofing with the presence of asbestos
* Roofing with the presence of iron oxide (rust)

(Layer from the CTR Abruzzo Re@g}* !

« Vigor of vegetation
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Following steps: Further studies for CIM and UHI by means of new
approaches and methods

% \

Implement a fully automated Creation of
analysis procedure management models
useful for urban
planning

development of new digital technologies
that consider the specificity of the area,
proposing diversified solutions Studies of the heat island in relation

and the possibility of tracking their evolution to the built-up area
over time




UNIVERSITA DICEAA

DEGLI STUDI Bpprients d ngegnra

DELL,AQUILA . & Ambientale
N

Bibliography and Sitography

1. Wolf, A. Using WorldView 2 Vis-NIR MSI Imagery to Support Land Mapping and Feature Extraction Using Normalized Difference Index Ratios. Digital Globe
(2010).
2. Stamou A., Theodoridou I., Papadopoulos A., Study and Analysis of WorldView- 2 satellite Imagery for evaluating the energy efficiency of the urban area of

Kalamaria, Greece (2012).

3. Hamedianfar A., Shafri H., Detailed intra-urban mapping through transferable OBIA rule sets using WorldView-2 very-high-resolution satellite images (2015).
4, Baptista G. M. de M., Teobaldo D., WorldView-2 sensor for the detection of hematite and goethite in tropical soils (2017).
5. Di Ludovico D., Properzi P. (2020). Una urbanistica sperimentale per una societa post-urbana. In: (a cura di): Talia M., La citta contemporanea. Un gigante dai

piedi di argilla. p. 189-195, Roma-Milano:Planum Publisher, ISBN: 9788899237226, Torino, 15 novembre 2019

6. Di Ludovico, D., and D. Dominici. "How to combine the smart city and the historic centre: suggestions from a case study." A set of good practices and
recommendations for smart city resilience engineering and evaluation. AlIC Publisher, Rome (2019): 36-45.

7. D’Uva D., Eugeni F. (2020) DTM to NURBS - A parametric approach to landscape modeling
8. Anderson |., Converting Landsat 8 Thermal Band 10 to Temperature values, Hexagon Geospatial Community (2016).
9. Kaplan G., Avdan U., Avdan Z. Y.,Urban Heat Island Analysis Using the Landsat 8 Satellite Data: A Case Study in Skopje, Macedonia (2018).

10. Anderson |. (2016), Converting Landsat 8 Thermal Band 10 to Temperature values, Hexagon Geospatial Community.

11. Fitzgerald, G., Rodriguez, D., O’Leary, G., 2010. Measuring and predicting canopy nitrogen nutrition in wheat using a spectral index — the canopy chlorophyll
content index (CCCl). Field Crops Res., 116, pp. 318-324.

12. Gitelson, A.A., Kaufman, Y.J., Merzlyak, M.N. (1996). Use of green channel in remote sensing of global vegetation from EOS—-MODIS. Remote Sensing of
Environment

13. Hashim N., Naharudin N., Saraf N.M., Halim M.A. (August 2019), Spectral Information Extraction from Worldview-2 Image for Urban Features Identification.
14. Stojanovski T. (2013), City information modeling (CIM) and urbanism: Blocks, connections, territories, people and situations.

15. Wolf, A. (2010). Using WorldView 2 Vis-NIR MSI Imagery to Support Land Mapping and Feature Extraction Using Normalized Difference Index Ratios. Digital

Globe
16. Xun Xu, Lieyun Ding, Hanbin Luo, Ling Ma (2014), From building information modeling to city information modeling.
17. https://www.usgs.gov/landsat-missions/using-usgs-landsat-level-1-data-product
18. https://giscrack.com/how-to-calculate-land-surface-temperature-with-landsat-8-images/



