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Digital		Geological Mapping 01:	Introduction (University di	Padova)	



DIGITAL GEOLOGICAL MAPPING
SCQ1098841

2° Semester Academic Year 2021-2022

TIMETABLE

• MONDAY: 14:30-18:30 classroom 2M/2F (COMPUTER ROOM)

• FRIDAY: 5 EXCURSIONS

• Any single lecture unit lasts 45 mins with a pause of 15 mins in between

Digital		Geological Mapping 01:	Introduction (University di	Padova)	

AY	2021-22

https://didattica.unipd.it/off/2021/LM/SC/SC2597/002PD/SCQ1098841/N0

ACTIVITIES FOR SMALL 
GROUPS 1.5 24 13.5

LABORATORY 3.0 36 39.0
LECTURE 1.5 12 25.5

CREDITS

LANGUAGE: ENGLISH

Assisted teaching
hours 

Individual study
hours 



TIME TABLE AY	2021-22
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Corso di Laurea in Geologia Ambientale e Dinamica della Terra –A.A. 2021-22 – II semestre 
Curriculum in Geologia Applicata in Difesa del Suolo e dell’Ambiente 

MASTER WEEKLY TIMETABLE 2021/22 
Ore LUNEDI' Aula MARTEDI' Aula MERCOLEDI' Aula GIOVEDI' Aula VENERDI' Aula 

8.30-9.15                     

9.30-10.15 
Sistemazione dei 
bacini idrografici 

(D'Alpaos) 
2H 

Sistemazione dei 
bacini idrografici 

(D'Alpaos) 
2H 

Sistemazione dei 
bacini idrografici 

(D'Alpaos) 
2H Idrogeologia 

Applicata (Piccinini) 2G     

10.30-11.15 
Sistemazione dei 
bacini idrografici 

(D'Alpaos) 
2H 

Sistemazione dei 
bacini idrografici 

(D'Alpaos) 
2H 

Sistemazione dei 
bacini idrografici 

(D'Alpaos) 
2H Idrogeologia 

Applicata (Piccinini) 2G     

11.30-12.15 Idrogeologia 
Applicata (Piccinini) 2G Geomorfologia 

Applicata (Fontana) 2H Geomorfologia 
Applicata (Fontana) 2H Geomorfologia 

Applicata (Fontana) 2H     

12.30-13.15 Idrogeologia 
Applicata (Piccinini) 2G Geomorfologia 

Applicata (Fontana) 2H Geomorfologia 
Applicata (Fontana) 2H Geomorfologia 

Applicata (Fontana) 2H     

13.30-14.15                     

14.30-15.15 

Digital Geological 
Mapping  

(Pennacchioni, 
Breda, Massironi) 

2H Idrogeologia 
Applicata (Piccinini) 2G 

Sic. Scavi e 
Fondamenti di 

Statica (Scotton) 
2H 

Sic. Scavi e 
Fondamenti di 

Statica (Scotton) 
2H     

15.30-16.15 

Digital Geological 
Mapping  

(Pennacchioni, 
Breda, Massironi) 

2H Idrogeologia 
Applicata (Piccinini) 2G 

Sic. Scavi e 
Fondamenti di 

Statica (Scotton) 
2H 

Sic. Scavi e 
Fondamenti di 

Statica (Scotton) 
2H     

16.30-17.15 

Digital Geological 
Mapping  

(Pennacchioni, 
Breda, Massironi) 

2H SEMINARI Ard 
Sic. Scavi e 

Fondamenti di 
Statica (Scotton) 

2H          

17.30-18.15 

Digital Geological 
Mapping  

(Pennacchioni, 
Breda, Massironi) 

2H SEMINARI Ard             

E
X
C
U
R
S
I
O
N
S

• Monte	Merlo	Quarry
Euganei	Hills
àMarch	18

• Lessini (mapping exc.)
àMay 6
àMay 13

• Bletterbach
àMay 6	(?)



Monte Merlo Trachite Quarry



Lessini Hills 



https://elearning.unipd.it/formazione/course/index.php?categoryid=40



https://elearning.unipd.it/formazione/course/index.php?categoryid=1



https://elearning.unipd.it/formazione/course/index.php?categoryid=39



https://elearning.unipd.it/formazione/course/index.php?categoryid=30



Structural Geologist Structural (Planetary) Geologist Sedimentologist

TEACHERS

Giorgio Pennacchioni Matteo Massironi Anna Breda

AY	2021-22
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Ductile viscous deformation

Brittle deformation











Anna	Breda

Sedimentology	and	stratigraphy	

Clastic	and	mixed	sedimentary	
rocks



Facies	analysis to	reconstruct
depositional processes	and	
sedimentary environments



EXAM

• PRESENTATION OF A DIGITAL PROJECT

COURSE STRUCTURE

• LEARN BY DOING

Earth	Interior and	Evolution 01:	Introduction Giorgio	Pennacchioni	(University di	Padova)	Digital	Geological Mapping 01:	Introduction (University di	Padova)	

AY	2021-22



MATERIALS FOR STUDY 
WHICH:
a. LECTURE SLIDES
b. SOFTWARES
d. ON-LINE RESOURCES

i. all used software have free available tutorials on-line

WHERE:
• a: MOODLE platform
• b: web(links provided)
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WHAT IS NEEDED

a. LAPTOP (your own or provided by the Dept.: Microsoft Surface)
ü ArcGis (or equivalent software: e.g. Qgis: https://www.qgis.org/it/site/)
ü Agisoft Metashape
ü ImageJ (free Image Analysis Software)

b. TABLET (your own or provided by the Dept.)
ü GPS, accelerometer and giroscope

ü Mapping software (e.g. Field MOVE)
ü DRONE FLIGHT SOFTWARE  (DJI Fly, DJI GO 4 for Mac) 

https://www.dji.com/it/downloads/djiapp/dji-go-4

c. SMARTPHONE
ü Geo-compass App (e.g. Field Move; GeoID)

AY	2021-22
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Windows/Android

Mac OS



Mac OS



PARTICIPANTS
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please register as participant on Moodle

à NEEDED TO ACTIVATE YOUR ACCESS TO THE VIRTUAL SERVER HOSTING THE 
SOFTWARES (higher performance then in your laptops or the portable laptops we will provide)

à download and install in your laptop:

• Vmware Horizon Client
• Agisoft Metashape (Photogrammetric software)



AIMS

a. How to use available technological instruments (e.g. tablet or 
smartphone) and software for collecting geological data in the field (e.g. 
orientation data) and for mapping.

b. How to properly collect digital images (over scales ranging from small 
areas, outcrops or samples) for quantitative 3D reconstruction

c. How to process image datasets to obtain 3D models of the target objects
d. How to quantitatively analyse the 3D models
e. How to exploit virtual reality environments for geological work

As a playground we will use
a. samples in the lab 
b. different areas (targeting different geological environments) visited during

the planned excursions

AY	2021-22



https://customerconnect.vmware.com/en/downloads/info/slug/desktop_end_user_computing/vmware_horizon_clients/horizon_8



A “MODERN” GEOLOGIST



HANDBOOK for FIELD GEOLOGISTS
by C.W. Hayes (1909)

AY	2021-22





FIELD BOOK NOTES from  2009





• TURNING TO DIGITAL DOES NOT SIMPLY 
ALLOWS FAST COLLECTION OF DATA  

• DOES (NOT) SUBSTITUTE THE GEOLOGIST



WHY DO WE NEED  QUANTITATIVE GEOLOGICAL MAPPING? 



WHY DO WE NEED  QUANTITATIVE GEOLOGICAL MAPPING? 







GRID-ASSISTED DRAWING



GRID-ASSITED FIELD DRAWING 
AND MAPPING































PROBLEMS

• 3D topography
ü distortion
ü difficulty in mosaicing

• Time-consuming

• Selective/incomplete





2005-2006



2005-2006





WHY THERE?
1) Quality of outcrop exposure

2014-2015

2.5 m MOSAIC 0F 580 HR PHOTOGRAPHS
(Agisoft software)



ACCESSIBILITY & OUTCROP SIZE

Dinosaur footprint track (Bolivia) Carrara Marble Quarry





https://www.geoscienze.unipd.it/modello-3d-fossile


