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1ydroloGIS =-nvironmental ==ngineering
Digital Field Mapping
VS.
on the field with a paper map

VS.
on the field with a GIS

iInterpretation

(ex. depending on expertise) uncertainty

over time data reviews information loss
(ex. scale)
WE NEED
HISTORY
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The example survey

Obiective: verification and update of datasets needed for the
evaluation of the environmental impact of the production of
hydro-electricity

Aim is to collect information about:

o datasets of dams, intakes, offtakes, channels
» correctness of the existing data

 integration of missing data
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Part |: preparing for the field

* Import available base datasets that can help to
support the survey: ortophoto, tecnical basemap,
cadaster maps

* import existing layers of information that have to be
checked and updated, like for example dams,
intakes, offtakes, channels

* check the projections of the different datasets and
reproject them to a common reference system

* do a first check based on comparison of the data
with the ortophoto, cadaster and even paper design
projects. Find cases of missing data, wrong data,
double data.

Identify critical situations

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com



nlydroloGIS =nvironmental ==ngineering

Part ll: during the survey - BeeGIS
Tranfer the datasets as they are on the mobile units.
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Part ll: during the survey - BeeGIS

| want to collect the most possible information out in the field. Anything
that can help me to keep history, to lower uncertainty.

1) activate the gps to have a complete log of
the survey

The gps toolbar

LRIPILITEH
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Part ll: during the survey - BeeGIS

GPS settings - opens the gps settings dialog
Toggle logging - toggles between activating and deactivating data
acquisition
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Part ll: during the survey - BeeGIS

The gps settings dialog

T =)

Gps port in use
[search portl

Start / Stop the Gps connec

L
@ Start Gps w o ﬁ Stop Gps

S

Time and position settings

Interval in seconds for Gps acquisition. 5
Distance threshold for Gps acquisition. 3.0
| Test mode my data (if no gps available)

 —
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. the gps port section
. once the port has been selected, the gps

connection can be performed by pushing on
the start gps radio button.

. if the gps connection properly occurred, the

textarea in this section will show a sample
NMEA string

. two parameters: the data acquisition interval

in seconds and the minimum distance
between two subsequent gps point

. simulate a virtual gps without the need of

being connected to a real gps
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Part ll: during the survey - BeeGIS

2) use the gps to create shapes on the map

2 Manually add point - adds a point to the selected layer from the
current gps position

® Add geonote - adds a new Geonote placed at the current gps
position

2 Automatic point acquisition - toggles automatic point acquisition
from gps, adding the points

2 Toggle center on gps - toggles the centering on the current gps

position, whenever the gps would get out of the map's viewport

New point layer - creates a new point layer with default attributes

New line layer - creates a new line layer with default attributes

% New polygon layer - creates a new polygon layer with default
attributes.

L
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Part ll: during the survey - BeeGIS

3) use geonotes to place any type of
information on the map like a postit note

« place geonotes from the gps position to give a name to a particular
artifact, describe a situation or to draw a schema of a work to
remember it

« place geonotes on the map manually based on the underlying
ortophoto and the discussion with the administration technitian for
example to describe places that can't be reached easily
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Part ll: during the survey - BeeGIS

The geonote toolbar:

The default
geonote:

' -
v @ gecnote tool

1" geonote selection

—— T

v countries - project - 1

Faint | Text | Media

L
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Part ll: during the survey - BeeGIS

The paint box: draw sketches to remember interpretations of the
environment, schemas of the underground channels they explain you...

i

,ﬁ countries - project - 1

&/ Paint . Text| Media

7 1 - r 1
|1nn35 | E
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Part ll: during the survey - BeeGIS

The text box: write information in text, in order to be able to export it
later in digital format

,ﬂ countries - project - 1 ‘£| @

Paint | Aa Text Media

this is a gecnote
it can hold lot's of informations
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Part ll: during the survey - BeeGIS

The media box: drag any type of multimedia file into the note

,ﬂ countries - project - 1 | LI:IJ| |E
Paint | Text | () Media
=] rain_varicgram.ixt
@ter‘np.kr‘nl

B 1MG_2079.jpg
=G _2020,jpg
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Part ll: during the survey - BeeGIS

The media box image editor: take a picture during the survey, drag it
Into the note and open it with the internal editor in order to annotate

important part on the picture

L% uDig - g - 5| Editing of IMG_2079,
File Edit Mavigation Layer Map Data Window Help 1
g 222022208 @ o %A 2 - |00 - E'@ o
.'lS Projects i3 [TEsE = [d countries 3 l — El]
12# project =N i
[ countries

Save image to disk (jpg supported)

.ﬂ countries - project - 1

m

% lay.. 2 |(lBoe.. | = 0 Paint [Text [ @ Media™_
7 dL | s A [] rain_variogram.tet
#* geonotes layer 4 temp.km
£ countries [=|15_2079,jpg B

= 1MG_2020.jpg

rﬁﬁ Catalog

D:\da|l
D:\dl.——_v'

E Decoration

14|

Save | | Cancel
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Part ll: during the survey - BeeGIS

The fieldbook: a container in which the geonotes can be browsed,
searched, selected, zoomed to, exported, sent via email

| % Layers 2 p Bookmarks, ~— O

[¥] @ geonotes layer

[#] /] countries v v

Lk uDig B o |
File Edit Mawigation Layer Map Data Window Help
s - L2022 FER & CodRIKA ZiQ-4-0-1-2-t-#-4-H-
|2 Projects 7 | & ¥ = O||[@ countries 52 = 8 || 4 Fieldbook 3 =0
2# project .
Text h -
[ countries [ ek
-
v ‘.JIMG_EUUQUBEG_09235U -8 4

‘ilMG_EUUQﬂSEE_UQEQUE -5
‘;_‘IMG_EUUEIUBEG_UQEQIS -10 |
*cauntries- project - 17 E|
'ﬂ ,ﬂcuuntries- project - 16 |
,“cu:uuntries— project - 18 W
vcountries- project - 19 =

11832572 = ||

WG5 84

]| 01351,

|5 Catalog &2 | O Web | 4 Search| B Table |

Ry X = 0|

+! @] D:\data\wb\cities.shp!
. D\ data\whbh\countries.shp
- B Decoration

Mo geonote selected.
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Part ll: during the survey - BeeGIS

The fieldbook: Geonotes selected in the fieldbook are highlighted on
the map.

Ld countries &3 = O || #® Fieldbook &3 = 0
|TE:{|: search -
R 4“.‘.; IMG_20090826_092915 - 10 -

ﬂ countries - project - 17
,ﬂ countries - project - 16

,ﬂ countries - project - 18

v '“ vcnuntries- project - 19

v ,ﬂ ,ﬂcnuntries- project - 20
U. ,ﬂcnuntries- project - 21

ﬂ countries - project - 18 |£J |E|

Paint | Text | Media

m
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Part ll: during the survey - BeeGIS

The fieldbook: Geonotes selected on the map through the selection
tool, are filtered in the fieldbook panel.

[ countries &7 — O | 4 Fieldbook &7 = O
|TE:-'.‘|: search -
’ ,ﬂmuntries - project - 18

,ﬂ countries - project - 20
,ﬂ countries - project - 21

1:1,831,577 d WG5S B4 -0,0291, 4
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Part ll: during the survey - BeeGIS

The fieldbook: search modes

£ Fieldbook &2

|Tv.=-_:-:t search '-'|
cou
vcuuntries- project - 11 -

v countries - project - 1
ﬂ countries - project - 17
ﬂ countries - project - 16

v countries - project - 18
vcuuntries— project - 19 -

Mo geonote selected.

text mode
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Part ll: during the survey - BeeGIS

The fieldbook: search modes

£ Fieldbook &2 £ Fieldbook 2
|Tv.=-_:-:t search '-'| |C|:|I|:|r search -
cou

”cuuntries- project - 11 > vémuntries- prclject-lé
vcuuntries- project -1 vcnuntries- project - 18
ﬂcuuntries— project - 17 ,“cnuntries.- project - 20
ﬂ countries - project - 16
v countries - project - 18
vcuuntries— project - 19 -

m

_ﬂ countries - project - 1 ‘E ‘E/

Paint | Text | Media

Mo geonote selected.

text mode color mode
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Part ll: during the survey - BeeGIS

The fieldbook: search modes

£ Fieldbook &2 £ Fieldbook 2 £ Fieldbook 23

ITa‘t search '-" lCDIDr search 'J | Date interval search '-"
cou | from ” to ” search |
vcuuntries- project - 11 - _ﬂémuntries- project - 1! rEP e =
vcuuntries- project -1 vcnuntries- project - 18 ——————————— =

, , = _ . ml/os/2000 =) 11010 3

ﬂcuuntnes— project - 17 ,“cnuntrles.- project - 20
ﬂ countries - project - 16
v countries - project - 18
vcuuntries— project - 19 - .ﬂmuntries- project - 17 b

Mo geonote selected.

text mode

v countries - project - 1 @ @

Paint | Text | Media

color mode
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Mo geonote selected.

date mode
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Part ll: during the survey - BeeGIS

The fieldbook: search modes

£ Fieldbook &2 £ Fieldbook 2 £ Fieldbook 23 £ Fieldbook &2
|Tv.=-_xt search '-'| |Cnlnr search 1Ir| |Date interval search '-" |T3,rpe search '-'|
cou | from ” to ” search | | all || normal “ gps ” photo |
,v countries - project - 11 > _“Ecuuntries - project - 1 [ E" |ﬂh = ﬂécuuntries - project - 1?
tries - ject -1 tries - ject - 18 ———————— = tries - |ect - 16
vcuun r?es pr':'J.EC _ vcnun rfes prDJ.EC Ej/08/2009 = 11.01 -2 E *CDUH ries - projec
ﬂcuuntnes— project - 17 ,“cnuntrles.- project - 20
ﬂcuuntries— project - 16
vcuuntries— project - 18
v countries - project - 19 - ;ﬂ countries - project - 17 b
_ﬂ countries - project - 1 ‘E ‘E/ @ countries - project - 17 @I lEI
Paint | Text | Media Paint | Text | Media
Mo geonote selected. Mo geonote selected.
text mode color mode date mode type mode
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Part ll: during the survey - BeeGIS

The fieldbook: context menu (e riaasoo = —
|TE:-:I: search v|
,( -.-; IMG_20090826_092915 - 10 -

ﬂ countries - project - 17
ﬂ countries - project - 16

I 4,

Zoom to gecnotes

Femove geonotes

Export to shapefile

Dump gecnotes
Dump gecnotes binary

Import geonotes archive

I ) |L.L.L.A.£

Send geonotes
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Part ll: during the survey - BeeGIS

4) use annotations to draw quick sketches on a
map

 in hydro-geomophologic surveys you are interested in highlighting
some boundaries, like those of a landslide

e you can highlight a particular region and describe a vegetation type
or solil type

« draw whatever comes to your mind to add information that doesn't
fit in the other tools to the survey
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4 annotation Tool

éa annotation remove Tool

Fle Edit Na'mgahnn Layer Map Data Window Help

‘C-EHB %ﬁﬁﬁ%ﬂfiﬁﬁ I RECESRE TS AR R
Eprojedsﬁﬂl & ¥ % O ||diea o

# project r

[ countries

. Layers £2 \ o Baokmalks‘ = =
AR L= B

4 annotations layer =
7] countries ‘

w % ‘-‘.'

<

| 112532458 - |[ WGS 84 50711, 43,5118

[ Catalog 32 | 01 Web| 47 Search| I Table| B X~ =0
»7% Current Annotation Properties l B D\t wb\Clies shp

3 - 1005 | |HEEEEEE [E Didata\wh\countries.shp
; ” E Decoration

HydroloGIS ’ e
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Part ll: during the survey - Geopaparazzi

Geopaparazzi: the lightweight solution for Android phones
' B M@ 18:04

GeoPaparazzi
' H B @ 18:04
utc time: 2009-08-24 18:03 GeoPaparazzi
lon: 11.134987
lat: 46.681477 utc time: 2009-08-24 18:04
altim: 396 lon: 11.134836
azimuth: 44

lat: 46.681664
altim: 405
azimuth: 44 | f
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Part ll: during the survey - Geopaparazzi

Geopaparazzi: georeferenced notes, gps logging
' & M@ 18:06 o' 5@ 18:06

GeoPaparazzi

GeoPaparazzi

Insert your note here: utc time: 2009-08-24 18:06
, ~ lon: 11.134799

lat: 46.681545

altim: 399

azimuth: 31

‘ Ok \‘Cancel
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Part ll: during the survey - Geopaparazzi
Geopaparazzi: georeferenced and oriented pictures

z f#ﬂ:i muth

/

GeoPaparazzi

B @ 07:41

I

- lat: 46.482555
altim: -1
v azimuth: 0

N
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GeoPaparazzi

utc time: 2009-08-26 07:38
lon: 11.330748

lat: 46.482555
altim: -1
azimuth: 30

N ;

utc time: 2009-08-26 07:38
lon: 11.330748

2JICh

H'H

CD

7R -
\4
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Part ll: during the survey - Geopaparazzi
Geopaparazzi: openstreetmap vs. google map

' & H@ 18:09

GeoPaparazzi
G
J b
'\... ‘ﬂ"
f:‘\ h"‘h\ {-ﬂngga
= W
\ :. \_\\k S-;E",Jll:d{
.l‘ \\-\'. L\
Y LY
.1. % \\
- w,
b "‘.L: . ‘\\
\i__ . h‘\
R g w
\'Q-R .._l.l '\.“
'.‘_ 4 \\.
o o H:@' 1 \\'\
N N U
\b -"-. s \‘-
.MM Eh N \'».\
Y LY
- } M
Zoom in | Z00m out
-@. &
center on gps Goto

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano

@ 1:47pPm

GeoPaparazzi

ongitude | 11.330748

atitude | 46.482556

{ use coord J

Or use an address if you are connected to
internet

Address " via siemens 19, 39100 1'

bolzano
use address ‘ | cancel
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Part lll: back in the office

5) transfer the survey on the office pc and
update the original data

 original data can be corrected or updated based on the information

taken during the survey (geonotes content, annotations, shapes on
new created layers)

« import of pictures in the workspace
 visualization of the gps log
« import of geopaparazzi data

RESULT:
updated and correct data to use for further
processing
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Part lll: back in the office
Export gps log as shapefile

(L
/

Export Gps Log to shapefile
Export the ermnbedded database gps log to shapefile,

e e Start date and time of log [yyyy-mm-dd hh:mm]

| type filter text End date and time of log [yyyy-mm-dd hh:mm]

I [ General () export lines @ export points
DA TMPYlogexporthpoints.shp B

4 [= Other
ﬁ Export Gps Log
1 Export Project
17 Layer to Shapefile
[ Map to Image
[&s] OWS Context
J&) Resource to Shapefile
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Part lll: back in the office
Export gps log as shapefile

12 Projects 3 &7~ = O || [ *countries &2 = 8

2 project
[ countries

vd -oloG|

@ Layers 52 | L]l Bookmarks =
G L@@
B points
A7) countries

| 1976 -l WGS 84 J| -8.4768, 40,8377

(B Catalog | [ Web | 4" Search i B T O
Any > search ] AN
Features Selected: 4
FID TIMESTAMP a
points.18 2009-07-03 09:56:14 (A
points.20 2009-07-03 09:56:15
points.21 2009-07-03 09:56:16
points.23 2009-07-03 09:56:17

' points.25 2004-08-20 10:04:10
points.26 2009-07-03 09:56:18
;..n.:n-h- a7 nnNT N2 NLEsA S =
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Part lll: back in the office

Import pictures taken during the survey: sync with the gps log
timestamps

1 [l i, LA = .
I-._:, EhD N Mot ES T

Import Photos

Import a folder of photos into the application wrapped as geonotes and syncronised
with the gps log present in the embedded database.

Choose photo folder | jmedia/disk/DCIM/100CANON ...

Enter the time shift between
the gps time and the camera |-?26CI| |
time (gps - camera) [seconds]

< Back I Finish Cancel
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Part lll: back in the office

Import pictures taken during the survey: sync with the gps log
timestamps

= ubig =) 8
File Edit Navigation Horton Machine |Grass GRASS Layer Map Data Window Help
il B g & & EIN R & %K 1 ® oo S| QA by Oy iv 4y Ov Ey e @ @
2 Projects 2 & ¥ = 0| Edrilieve 2 = 0|m 2 = (=
= [ project | Text search o]
[- |
A MG_2236 JPG (=
P i) MG_2238 PG ]
_ @® 5 - 91b08108 - project
3 P 5 - 91008109 - project
5 Layers 22 Bookmarks = {m -
| i, MG_2240 PG
ST LR TR it i, MG_2241 PG
: : {7 IMG_2235 PG
il it i 2 IPG (4 . Yot v s 5 s ey [ [
||I\.,f,f,.f|_m,cl,.fl|‘elc. _,’_.43 PG 00N .3[1[3[1; KIS hoW:  sm— @ (0 “ ‘f-? IMG_2237 JPG
! - i) MG_2239 PG
i, MG_2242 PG =
.- - ==
firgh i, MG_2235 PG =]
-
‘.;;‘ Paint |Text | @ Media

* & IMG_2235|PG

W| Monte ...zone 1 |[ 1668299, 5081918 ]

X Y =0
il 'azionifamministrativijcentrijfammins.shp

® razioniftrentino_contoursS0.shp
Jshapefiles/basins0.shp

' lishapefiles/dams.shp
fshapefiles/humiditystations.shp

Hydrolo gis.com



Part : “b.’ack in the office

Import Geopaparazzi data

Select an import source:

| type filter text

[ = General
[+ [ GpsBabel Import
4 [= Other
[1 Data
Import Geopaparazzi Data Folder
/& Import Photos
[&¢] OWS Context

Finish

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com



description and
L% uDig

File Edit Mavigation Layer

art lll: back in the office

Import Geopaparazzi data: Notes are imported as a shapefile with a

a timestamp attribute.

Map Data Window Help

-lE BRI RERE B ok BNEAMe 4 Qb r[Oriv-fi-@Fr S~

@ Projects 51 | oF E] il
2% project
[ countries

% Lay.. 3 |WBoo..[= B
IR TR T ™
@* geonotes layer
B notes
B gpspoints
M gpslines
] countries

Yiew Menu

| 16,042 - |[ Gcs wes 1984 || 108942, 45768

(B Catalog| 1 Web | 47 Search | (= Table 32 |

[_Am,r b ] search
Features Selected: 1

FID DESCRIPTIO TIMESTAMP

notes.9 oper di presa 2009-06-16 10:02
notes10 ponte scpra opera che si trov.., 2009-06-16 10:29

m-i.h:-c 11 2NNA-NR-1/ ‘Ff'l-'-b.l'l
4

2 Fieldbook 52 | =

| Text search 7|

ﬁ H\geopaparazzitpictures\IMG_20091
@H\geopﬂp&rﬂﬂﬁpidurﬁ\]hﬁﬁ_m I
G H\geopaparazzitpictures\IMG_2009

Mo geonote selected,
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Part lll: back in the office

Import Geopaparazzi data: Gpslogs are imported as two shapefiles,

one with points and a timestamp attribute and one with lines and a

start and end timestamp attribute.
' :

% ulig

[#] £] countries

HydroloGIS s.rjfl : =«

File Edit Mavigation Layer Map Data Window Help
CY= 222022 FEE @ FodRKBHES
# Projects &3 q}'(‘b ~ = O ||d countries &2
[# project
[ countries
|
i
| % Lay.. 2 |Gl Boo B
| G &)@ AR
: [¥] @® geonotes layer
| [¥] B notes
| [¥] ® gpspoints
@/ gpslines

vl

minata su condotta

1:7,369

| Catalog | ] Web | 4 Search | =] Table &2

\Any

-

Features Selected: 1
FID

gpslinesd

gpslines 10

nnclinec 11
4

search

STARTDATE

2009-05-16 10:19

2009-06-16 10:32

NNA-NA-1A 1037
I

EMDDATE

2009-06-16 10:29

2009-06-16 10:34
MNNG-NAR-1A11-10

=

- [ GCS5 WGES 1984 l 10,8992, 45773

@A

e

-

o
* 1 - E/ - & w 3 - - ' -
4 Fieldbook &2 =
IText search -

_f'-_" H:\geopaparazzi\pictures\IMG_2009
": H:\geopaparazzi\pictures\IMG_2009
_": H:\geopaparazzi\pictures\IMG_20091

Mo geonote selected.

logis.com
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Part lll: back in the office

Import Geopaparazzi data: For every imported picture a geonote is
created and the picture is stored inside the mediabox of the
Geonote (the geonote has the orientation of the picture taken).

Map Data Window Help

r% uDig

File Edit Mavigation Layer

22222 EEE B 0K
12 Projects 2 sEaE EIE countries &3
1Z# project
[d countries

Cﬂ!i ‘-‘

Lo B i@ Ao
= O || 4 Fieldbook &2 = =]
[Te search -

= Sl

“.‘: H:\geopaparazzi\pictures\IMG_2009|
‘-: H:\geopaparazzi\\pictures\IMG_2009

% Lay.. 2| Boo..| = O
alle Ao
=, H:\geopaparazzilpictures\IMG_20090826 - [

Paint |Text [ @ Media
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Part lll: back in the office

RESULT

 updated and correct data to use for further
processing

 a lot of information that can be persisted
together with the final result of a further
processing. In any moment it will be
possible to review certain decisions made
on teh base of interpretations done during
the survey
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