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JGrass — handling DXF and DWG
Support for DXF and DWG (up to 2000) files (are file formats used

for storing design data and metadata)

®. 0 Import
Select \
Import a dwg file converting it to shapefile into the workspace. I_E - E I

Select an import source:

» [= HydroCSW Import
v [= Other
[ Data

id Dwg to Shapefile import

| Dwf to Shapefile import

Bach Mewt = Finish Cancel

T

I countries

Grass GRASS Layer Map Data Window Help

‘7_4\5 |

[ Catalog 2

g utm3
Chils
D:\da
a Decol

o

Import the selected dxf file as shapefile
Choose the DXF file
Dhdata\dwg_dePoviapri.daxf

Select the shapefile to which to save to

Dihdata\dwg_defiviaprishp

Coordinate reference system for the data

EP5G:Monte Mario / Italy zone 1 - Peninsular Part/Accuracy 3-4m

[ & Dxf file import . - = [E =0k O ~
Dxt file import 4?%
LiF

o

]

Choose CRS

7737, 38.7266

23

Cancel

; IyUIUIUGIS S.ILl. = Vid Sleﬂlellb, 9 — 99 100 Bo1Zano

www.hydrologis.com
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JGrass — handling DXF and DWG

How are DXF files imported?

e every layer is imported

File Edit Navigation Horton Machine |Grass GRASS Layer Map Data Window Help
Fif v &lv | @ B | ¥ | TestZoombDialog | <= b B

[ 002cpo00 PARTHine £2

| asanown shapefile of

= : the type contained

 the types that can be
represented through
points, lines and

polygons, are imported,

10576y 1280 \_ y
o

rtorz P Protel 8537 st 10168 [yl Jfl/- 27 ogerf " o Sk
Q | el [ B S AN g
41674 N . — [ '% odzg /s | M | 10301 10340 \\'@{r; e o
S — PNl ' 0 ‘/" b Wiy

—_/ e

j "‘é" \\ | o || \ s \"-‘_':.::. / A
= %/ﬁ 10‘45 — Jla? § \ '::v | i o 83/2/l07

the others ignored

: L e l T\ i \ 04 1‘\0 3 N; ...;n - o . . :
4I'| 04; 2 ;JKH%\Q\;E 1042\?\1’1 ':. - 2 .“;h' " /:— o text I S I m p O rte d a S p O I n t

4
—

1:9839 | v Monte ...y 3-4m 704040, 5133064

=== layer with a text field to

be used as label

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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JGrass — handling DXF and DWG

How are DWG files imported?

 given the complexity and

File Edit Navigation Horton Machine |Grass
(@ v - | B B | *= | TestZoombDialog

& ¥ = B [d002cp000 PARTine 52

GRASS Layer Map Data Window Help

& %

2 Projects 22
v 12 project
uu

3 Layers £2 | [l Bookmarks = [m
A TS P

¥| B testdwgl points
¥ /\/ testdwgl lines

3553
SEEN
l 543) E-E \3 "‘~:"_:‘-7
\ “5° ‘i %\H | | I\“m / 7 7 /
by \ ) — { ) (
UF 686 W ‘.‘ | R Ijlé%'; ‘\ <
D / Jl ), \ \

1407840, 4858725

(3 catalog 32 | O] Web| 57 Search| ] Table iy ¥ =g

» [g fhomefmoovi
» |g fhome/moovi
» g fhome/moovi
+ [@ Decora tion

da/data/dwg_dd/stufftestdwgl _lines.shp
da/data/dwg_chd/stufftestdwgl_points.shp
da/data/dwg_chd/stufftestdwgl _text.shp

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

due to the library, all the
data Is imported in 3 main
shapefiles of the types:
points, lines and polygon
the original layer name is
put as an attribute in
order to be able to select
data from one layer and
copy/paste it to a new
layer if needed

www.hydrologis.com
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JGrass — enhancements of the printing engine
Choose your page template...

[d clouds.jpg (werld+image)

| %2 Piani 52 | Ll Preferiti |

|| @ m cities
Il [#] & countries
m clouds,jpg (world+image)

HydroloGIS s.r.l. il - ¢

et
@ A& |

% Seleziona un template

Seleziona il template dal quale creare la pagina.

modelle AQ paesaggio
modelle AD ritratto
modelle AL paesaggic
modello AL ritratto
modelle A3 paesaggic
modelle A3 ritratto
modello A4 paesaggio
modelle A4 ritratto
modelle Legal paesaggio

modelle Legal ritratte

modelle Letter paesaggio
modello Letter ritratto

(&% upig P v el b=, .
File Modifica MNavigazione Piano Mappa Dati  Finestra Aiuto
i~ TestZoomDialog = B = &= = AN E S AR
..15 Progetti 33.: i -:>¢' = 5 \_:IE”clouds.jpg (waorld+image) 23 - = 7]
22 project : Il : i

1:8.963.894 I[ GCS WGS 1984 ]: 3,5484, 48,0587
@ Catalogo 2 | & Catalogo Web; & Cerca| Tabella; E2g =
E Decorazioni della mappa
[@ world+image://D:\data\codesprintdata‘clouds.jpg
[E D\data\codesprintdata’,cities.shp
& Di\data\codesprintdatal,countries.shp

w.hydrologis.com
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JGrass — enhancements of the printing engine

...modify the template, adapt it...

4 [T | »

(%. Piani 53 | Gl Preferiti|
L aE A |

@] ® cities
[#] £ countries
m clouds.jpg (world+image)

ﬁh Catalogo i 8 Catalogo Web; Q:' Cerca: = Tabella;

Change Font
Refresh

Peorta in primo piano
Porta sopra

Porta sotto

Porta in fondo

Delete

=H|
& Palette [+
. [} Select .
E-[Eb-ll:omp:»crnenti- w
Etichetta
Graphic

Box or Circle

B Decorazioni della mappa

@ world+image://D:\data\codesprintdata\clouds.jpg
Dihdata\codesprintdata\cities.shp

[& D:\data\codesprintdata'.countries.shp

HydroloGIS s.r.l.

ahd

Eile Modifica Piane Mappa Dati Finestra Aiute
i~ TestZoomDialog A o R R e Al DB Ly By
.15 Progetti i3 q)<|':' A :G clouds.jpg (world+image) _ clouds.jpg (world+image) - ALL &5 |
1# project I . _ _ .
[d clouds.jpg (world+image) |. Clouds.jpg (worldnma::le) ; .l
clouds.jpg (werld+image) - Al |. </ Undo Spostail nodo -l
Redo
Edit Label

.hydrologis.com



nlydroloGIS =nvironmental =ngineering

JGrass — enhancements of the printing engine
...add shapes or graphics...

HydroloGIS s.r.l.

1 | »

- n}
) dJdL
T os7

[#] £ countries
m clouds.jpg (world+image)

ﬁi Catalogo EE_]

B Decorazioni della mappa

@ world+image://D:\data\codesprintdata\.clouds.jpg

Di\data‘\codesprintdatatcities.shp
[& D:\data\codesprintdata'.countries.shp

gl 1B

Undo box creation

Redo

Refresh

Porta in primo piano
Porta sopra

Porta sotto

Porta in fondo
Change style

Delete

55w BT, 2 TS e
File Modifica Piano Mappa Dati Finestra Aiute
i~ TestZoomDialog A @R AEE e Rl B ¥ Xy

| |15 Progetti i3 I q)<|':' ST Ell [ clouds.jpg (world+image) | clouds,jpg (world+image) - ALL 3 I & El]
14 project o %3 Palette I |
clouds.jpg (world+image; |
cloudsjig Ewor|d+image§ - Al pr“‘]_ng e“';t [} Select |
el o | = Componenti <>:>|

Etichetta

Graphic

Box or Circle

.hydrologis.com
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JGrass — enhancements of the printing engine
...and finally print it to pdf.

Sicilia
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JGrass — handling netcdf files

NetCDF (Network Common Data Form) is a set of software
libraries and self-describing, machine-independent data formats
that support the creation, access, and sharing of array-oriented
scientific data.

The project is primarly driven by the Unidata program at the
University Corporation for Atmospheric Research (UCAR). They
are also the chief source of netCDF software, standards

development, updates etc. The format is an open standard.

Netcdf support was implemented with the fundings from

the Google Summer of Code 2009 Program.

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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JGrass — reading netcdf files
NetCDF is supported for map visualization up to 4D. 2D is handled as as

normal raster map, 3D and 4D add support for depth and time levels.

% uDig

| File

Maodifica Mavigazione Piano Mappa Dati

Finestra Aiuto

B oeh B AEE » 7

- TestZoomDialog
* both the remote Q-¢-O-1-U-B-&- .
@ Progetti &3 LTE [ uvel &3 | == (m|

S

12# project
[ uvel

(opendap) and local
dataset handling is

supported

* icons of the layer show

the dimension of the

| WGS 84 ]| s.1856, 56,4284

|- I:B.ESB.ISD

dataset

@ Catalogo 2 | ) CatalogoWebi ‘C,:un Cercai B Tabellal

B http://mersea.dmi.dk/thredds/dodsC/ecoop/BalticBestEstimate »
elev b
o ‘E‘

ithk

H salt

sea_water_velocity

uvel

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano n*
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JGrass — reading netcdf files

The depth and time properties, if available, can be browsed

% uDig (= [=] = ]
File Modifica Mavigazione Piano Mappa Dati Finestra Aiuto
e TestZoomDialog B <% 6D e A Sl E S o» H
L - &bv BEAN vvﬁvfﬁv.lfv
@ Progetti 32 | = O || [d uvel 2 S m |
&
122 project
[ wvel i
|
= =g g
=P & E]:‘I] ; % Set new property
r @R Select a ti
F@ = elect a timestep -
] By elev Select a vertical value -
-4.0
| ok | [cancel| -a0
-51.0
-96.0
-175.0
-
1:8.253.150 - [ WiGS 84 ] 5,2248, 55,3309
(f3 Catalogo % | O Catalogo Web | 4" Cerca| ] Tabella iy =
B http://mersea.dmi.dk/thredds/dodsC/ecoop/BalticBestEstimate -
elev
icov E
ithk
zalt
sea_water_velocity
uvel o
HydroloGIS s.r.l. - Vigy © 0% choose time and elevation of map v @ || www.hydrologis.com

=
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JGrass — writing netcdf files

Raster maps from the workspace can be bundled and exported as

NetCDF datasets.

Select

Select an export destination:

*» = General
v [= Other

1% Export Project

1A Layer to shapefile

[ Map to Image

ee] OWS Context

I& Resource to Shapefile

[s]
[ih]
o

Next =

Finish

Export Grass rasters to Netcdf

Cancel

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

www.hydrologis.com
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JGrass — writing netcdf files

Step 1: define general metadata

HydroloGIS s.r.l. - Via Siq

_"ﬁ 0 Export Grass rasters to Metcdf O

General parameters

General parameters to define the exported netcdf dataset structure,

grass mapset to take maps from /home/moovida/rcpdevelopment/WORKSPACES/jgrassdudigtrunk/gsoc20(

output netcdf path fhome/moovida/TMPfwater_surface.nc
time [YYYY-MM-DD HH:MM]

First time moment 2009-01-01 00:00

Last time moment 2009-01-01 01:15

Time step in minutes 15

levels [m]

Comma separated list of levels

Global attributes

Conventions: CF-1.4

Contact: andrea antonello@gmail.com

References: http/iwww. hydrologis.com

Comment: any comment here

Distribution_statement: IN NO EVENT SHALL MY COMPANY OR ITS REPRESENTATIWES BE LIABLE... blah blah

+ 7

= Back Mext = Finish Cancel

www.hydrologis.com
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JGrass — writing netcdf files
Step 2: define variables, making sure time support is enabled if necessary

%[0 Export Grass rasters to Netedt ol [x

Variables and Attributes

Here variables and attributes can be defined and the GRASS rasters chosen to get the data from,

Variables list Layers list Properties
®. 0 MNew Variable »
name water_surface
descr ‘oundwater surface
units m
¥ this variable has time definition
| 0K | Cancel

+ +
HydroloGIS s.r.l. - Via Sief < Back Einish Cancel www.hydrologis.com
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JGrass — writing netcdf files
Step 3: chose the raster maps to refer to particular timesteps, add them

L0 Export Grass rasters to Netedt (ol [

as layers

Variables and Attributes

Here variables and attributes can be defined and the GRASS rasters chosen to get the data from.

\ariables list Layers list Properties

water surface -

timestep 2009-01-01 00:00 w
raster map

2009-01-01 0015
2009-01-01 00:30
Car
2009-01-01 00:45
2009-01-01 01:00 F
2009-01-01 01:15

Ok

HydroloGIS s.r.l. - Via Sie < Back e Einish Cancel www.hydrologis.com
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as layers

HydroloGIS s.r.l. - Via Sierl

JGrass — writing netcdf files
Step 3: chose the raster maps to refer to particular timesteps, add them

¥+ 0O Export Grass rasters to Netcdf

Variables and Attributes

Here variables and attributes can be defined and the GRASS rasters chosen to get the data from.

Variables list

water_surface

Layers list

water_surf0001
water_surf0002
water_surf0003
water_surf0004

Froperties

raster path:
fhome/moovida/rcpdevelopment/
WORKSPACES/jgrassdudigtrunk/
gsoc2009 _netcdfigrassdb/

water_surf0005
water_surf0005

= Back

utm32n/mapset/cell/
water surf0005

time: 2009-01-01 01:00

Parent variable: water_surface

description: groundwater
surface

units: m

ext = Einish Cancel

www.hydrologis.com
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JGrass — writing netcdf files
Step 4: check the exported dataset

b

B/ uolg [-[a] " x]
File Edit MNavigation |Grass Test Horton Machine GRASS Layer Map Data Window Help
Jr“jv EH & J Eif J B B J@v il - J TestZoomDialog J L= J o oo 69 W 30 ®, =, ;. ActivateToolAction ®»
Juv v v jv Ov E}v vhgv {ﬁv gv Ky v
= s &7 ¥ = 0| [d water_surface [d reimported &3 =8
v & project
» [ tca
» [ water_surface
% Layers 22 | L]l Bookmarks =8
ST LT IR -
[ H single
4 = water surface
| 11650 v/  wessaop) ||| 10.4768, 46.6418 ||
(i catalog 22 | I Web | 4" Search| = Table| B console py ¥ Y 70
'+ B utm3zn ~
v fhome/moovida/TMPfwater_surface.nc
H single .
i water_surface
> [ http:/mersea.dmi.dkfthredds/dodsC/ecoop/BalticBestEstimate ]
Y H Narnra timm v_,
HydroloGIS s.r.l. -V | e rvww.hydrologis.com
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JGrass — the navigation view

current viewport boundaries  rar e sy e s e e 2o sindon tes

CH - i - - BBt E b ¥ HEe ey il iovs
to CO / aste 12 Projects i3 q><‘|:' ¥ = 0| 4 salt 52
py p & project -
[4 bacino_adige E
[ countries
[ =alt i
3. Layers | @ Navigation &3 | Cll Bookmarks| = O

quick setting of mapscales

Lower left (w,s) 620, 5317
Upper right (e,n) 33.22, 65.88

Scale

setting of timestamp of =L g -
the layer if supported o -
- -
}

setting of vertical coordinate ¥

of the layer if supported — [ Cotaog 5 | Web| " sesch| ] Table| @ console

eeeeeee ithic
Available geonames data |IT vl salt
| sea_water_velocity
aces
P uvel

el
wtrnp
e wiel

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano
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JGrass — the navigation view

% Layers | Navigation £2 Ll Bookmarks| = O

Corners

Lower left (w,s) 6.20, 5317
Upper right (e,n] 33.22, 65.88

world view showing the bounds of Scale
: : : - | v
the current visualized viewport o
i | v| ~
Vertical anis
- |-40 v| -
Chverview E
ST oo
support for browsing
of/zooming to geonames : |
(http://WWW.geonameS.Org) A*.rzllilal::lle geonames data |1T v|
places

VENEZIA cearch |
B&B La Perla Di Venezia - | go

Sofitel Venezia In Isola - -
-, Stazione Venezia Marittima
. . Stazione Venezia Mestre :
HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano i Stazione Venezia Santa Lucia D‘ www.hydrologis.com
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JGrass — centralized repository with Ramadda

RAMADDA (Repository for Archiving, Managing and Accessing
Diverse DAta) is a development effort of the Unidata Program Center.
RAMADDA is freely available and provides a publishing platform,
content management system and collaboration services for
Earth Science data.

Even if Ramadda is a quite new project, it has been proven to be a
good choice for centralization of results of simulations directly from
within JGrass.

Ramadda can be found at:

http://www.unidata.ucar.edu/software/ramadda/index.html

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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JGrass — centralized repository with Ramadda
Ramadda as seen as a j2ee web application

HydroloGIS Morpheo Data Reposi..  =F
HydroloGIS HydroloGIS Morpheo Data Repository - Group

=nviranmental —anginearnng FlIE | Edlt | Vlew

Links: | Main Repository

Main Repository Einformation

Search |77

Adrmin Created by: Andrea Antonello @ 2009-09-08 13:55:55 GMT

Date: 2009-09-08 13:55:55 GMT

Data Cart Type: Group

Logout B Groups »

Andrea Antonello | documents

Help 2 client code

Tl call_4 papers.odt
T rasterlite-how-to
& hydrologis logo
¥ morpheo
f cami_0000.nc
B water.nc
f water_surf.nc

Favorites:

Main Fepository

HydroloGIS s ydrologis.com
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JGrass — centralized repository with Ramadda

For netcdf files great support for metadata browsing and editing

HydroloGIS Morpheo Data Reposi.. | =

HydroloGls HydroloGIS Morpheo Data Repository - Entry

=hnviranmental =anginearnng

semmesses | File | Edit | View

Links: S
Main Repository [ water_surf.nc
Search = Description
Admin testfile created with JGrass
Data Cart = Information
Logout J Basic |_|Metadata Variables
Andrea Antonello
Help v .
Property: @ & Contact=andrea.antonello@gmail.com
Favorites: Property: = &8 |ongitude_min=10.575944390272541
Main Repository Property: = & |ongitude_max=10.738586384939904

Property: o & |atitude max=46.80318455068711

Property: = & |atitude min=46.64114081233529

Property: @ &8 Conventions=CF-1.4

Property: @ & Distribution_statement=IN NO EVENT SHALL MY COMPANY OR
Property: o & References=http//www.hydrologis.com

Property: @ & Comment=any comment here

HydroloGI< rologis.com



nlydroloGIS =nvironmental ==ngineering

JGrass — centralized repository with Ramadda

...support for variables browsing...

HydroloGIS Morpheo Data Reposi..  =F

HydroloGls HydroloGIS Morpheo Data Repository - Entry

Snvironmental Sengineering File | Edit | View
Links: 5

Main Repository [ water_surf.nc

Search = Description

Admin , -

test file created with JGrass

Data Cart = Information

Logout Basic || Metadata | | Variables

Andrea Antonello

Help v

Variable: g 8water surface (m) water_surface

Favorites: Variable: @ #single (-) single

Main Fepository

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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JGrass — centralized repository with Ramadda

...support for remote connection via opendap (JGrass can access that),

for extraction of subsets of data and more.

HydroloGIS Morpheo Data Reposi.. =

HydroloGls HydroloGIS Morpheo Data Repository - Entry

= nvironmental —angineanng
I

Links:

Main Repository
Search

Admin

Data Cart
Logout

Andrea Antonello
Help

Favorites:

Main Fepository

File | Edit | View
@ Entry ] Catalog
i water_si 7] pap % Dif-XML
B Descriptiq g Grid Subset F Dif-Text
testfile cre I_;I CDL & OpenDAP
& Informatid & N IRSS Feed
- 4 Graph
| Basic | Mg O View in IDV

Created by =mreg Amomen @ Zzoug-ug-us 14:19:27 GMT
Resource: water_surf.nc 3337000 bytes

Date Range: & 2008-12-31 23:00,00 GMT = 20038-01-01 00:15:00 GMT
Type: File

Data Type: netcdf

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

r.mapcalc: from GRASS over to Jiffle = L%

function area

elevation.dem / 2.0

Why a substitute to the GRASS

| b |

r. ma pca | C? resulting map: half_elevation

* no control on r.mapcalc, since [ map: |[elevationder of o [ mun ][ [ ce ]

_ _ (== = Jlaw JLor JL > J[ < J[>= J[ <= ]

exeCUted In runtlme | sin ” cos || tan || atan ” In ” sqrt || Exp ” abs |

* gave us huge random faliures T e

. Y T T

* we want support for tiling T T e (—
 jiffle is a pure java implementation |

| Ol ” Cancel |

based on jai and imageio

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

jiffle mapcalculations: an example

@ Progetti 23 4 7 = 0| [4 elevationl0m 53 =i ml
12# project
[ elevation.10m
Easting: 594518,96
— Morthing: 4922226,69
Easting: 592085,58 Region row: 193 of 478
Northing: 491654881 Region col: 151 of 634 Sy
% Piani 22 | Ll Bookm.| Region row: 382 of 478 sty G175 010
= = I: 70 of 634 - half elevati "ﬂrth“'g: 4915499,11
EF L | 43| Regloncok te e s Region row: 417 of 478
half_elevation | Layer: half_elevation Layer: elevation.dem Reglon ot FroreH
glevation.dem | Value: 844,00 Value: 1318,00 . :
D ™| e crstonden e i
[1 Grafica della re M LRECE Layer: elevation.dem
: Value: 1393,00
| 1180334 || NAD27 .ne13N || 588316, 491
=] Catalogo 2 | ] Web| 4" Search| & Table| & Console g ¥ Y 7 O
|5 spearfishfOnew -
2 userl L d
[ half_elevation
[{ aspect
* = - density 7

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

www.hydrologis.com
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JGrass — raster tiling

With the avenge of lidar datasets at high resolutions, it was getting
difficult to do certain analyses on large datasets.

So we expanded RAM, expanded RAM and expanded RAM...

Then the JGrass raster driver to imageio in order to be able to read
the data tiled.

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

A large project was done with JGrass to handle the water household
on the second river in ltaly (Adige) taking into consideration special
points like dams, intakes, offtakes, artificial channels. The responsible
authority agreed to leave the created code under open source inside
JGrass.
This added a bunch of new models to the JGrass modeling library as
for example:
* meteorological interpolation models (h.jami, h.kriging).
» energy balance models (h.eicalculator, h.energybalance).
» discharge models (h.adige, h.santgeo).

ALL THESE MODELS IMPLEMENT THE OPENMI STANDARD

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

Example of eclipse forms in the h.energybalance model: inputs

[ basins_passirio_widthl & h.energybalance 2 El energy balance_2005.jgrass

Iy 5 warnings -:Iete-:te-:ﬂli

~ Pannello prin
In questa sezione

Data inizio [yyyy-
Data fine [yyyy-M
Passo temporale

Percorso file out

AiD: Non & stato fornito un valore per A/0, si usa

il valore di default di 0.85

Percorso al safepoint da leggere: Mon sono state
specificate condizioni iniziali da leggere

Mostra il log per bilancio di massa: | dati di log nen verranno
visualizzati nella Console di |Grass

Densita sui ghiacciai: Mon & stato fornito un valore densita
della neve sui ghiacciai,

verra usato il valore di default di 800 kg/m3

AIRO: Non & stato fornito un valore per AIRD, si usa

il valore di default di 0.65

Bftest_guifenergy_out.csv J

~ Sezione dei parametri

In questa sezione

sono definiti alcuni parametri del modello.

Campo degli id dove interpolare ‘netnum

Campo con uso suolo ‘ugg_redag
SWE iniziale B

valore per i ghiacciai ‘15

AVO |

AIRO

Densita sui ghiacciai ‘

SWE ghiacciai

sr

HydroloGIS s.r.l. - Via Sieme

2000

|0.007

+ Sezione dei safepoint

www.hydrologis.com



nlydroloGIS =nvironmental ==ngineering
JGrass — new models

Example of the hydrologic model h.adige: results in progress

Basin_response 52
2.500.000 E
17,5 o 2.250.000 ,
15,0 :
w 3 2.000.000
o125 = 1.750.000
E o bnnello di es E 1.500.000
: N
5 dello pud ess T 1 250,000
Z oo —— ormazioni nec
- 1.000.000
qui il modello 750.000
2.5 . . .
L nello di im 2005-05-02 00:00 2005-05-04 00:00 2d005-05-06 00:00 2005-05-08 00:00 2005-05-10 0C
- ate

esto pannello

2005-05-02 00:00 2005-05-04 00:00 2005-05-06 00:00 2005-05-08 00:00 2005-05-10 0C L ione del mo
date
porta paramet
|-l— PassirioCalc - sup sub PassirioMeas 514.11 514.9

borta paramet
| PassirioCale [+] sup [¥] sub [+] PassirioMeas [] meassup [] meassub P Tutt\l Nessunol

porta i risultat

Tuttil NesEunol
hrametri del
1R [ |lseguito deveno 51
locita superficig o
basinrain R H
locita subsuper oz DEMLE
@
o
3.5 ) 5
apotraspirazion € 500,000 |
3.0 -
a5 umeri di pfafstet] E
= " £ 250.000 | ——
w20 rtata per unita 2 —_—
i
! ) — ]
15 mzione di portat
1.0 2005-05-02 00:00 2005-05-04 00:00 2005-05-06 00:00 2005-05-08 00:00 2005-05-10 0C
s ! azione di portat date
0.0 A

-=-514.11 -=-514.9
2005-05-02 00:00 2005-05-04 00:00 2005-05-06 00:00 2005-05-08 00:00 2005-05-10 0OC

date

514,11 514.9

Tutt\l Nessunol

qsub 1.760409
ub 9.820270023

514.11: [+] 514.9

) 5162453715698
Tutt|| Nessunol qsub 1.848105) 0.23
ub 9.862670634 - '
@ 0.22
‘£ Te—
=1
2021
[« 2
J o 0,20
&= 1281 6.553472362038295 4.,771999999995978
b [} JGrassModelsPlugin.java 2177 1 1292 5. 305845832664277 3.128000000000097 2005-05-02 00:00 2005-05-04 00:00 2005-05-06 00:00 2005-05-08 00:00 2005-05-10 0C
N sarTa e date
4 3 |
o o

B

HydroloGIS s.r.l. - Via Siemens, 1Y — 39100 Bolzano

Flraana Meaan
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JGrass — new models

Example of the hydraulic model h.saintgeo: results in progress

B B =2
h.saintgeo couput

(o]

S 26 27 28 P9 3031 32 33 34 3=2H 3 3 2

247.5 4
245.0 I
242.5 4
240.0
237.5

235,00 4
232.5

230.0 A

227.5
225.0

elevation [m]

2z22.5 4
220.0

217.5 4
215.0
212.5
210.0
207.5
205.0 4

202.5

o 2.500 5.000 7.500 10.000 12.500 15.000 17.500
progressive [ml

m VA ter level s Talweg — Left Dam — Righ Dam

20.000

22.500 25 . 000

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

www.hydrologis.com




Where are we heading to?
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JGrass — a new strategy: towards OMS

The Object Modeling System OMS is a modular modeling
framework that uses an open source software approach to enable all
members of the scientific community to address collaboratively the
many complex issues associated with the design, development, and

application of distributed hydrological and environmental models.
OMS is pushed by the USDA (American Department of Agriculture).

OMS can be found at: http://www.javaforge.com/project/omslib

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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JGrass and OMS: what will happen to OpenMI?

A big effort has been done in the last years to bring all the models

contained to OpenMI compliancy. There are several main issues that
pushed the decision to migrate towards OMS:

 OpenMI forces modelers to use a quite restrictive API

 OpenMl is currently proposing its version 2, which from 1.4 introduces

several changes. Migrate to that would require an enormous effort

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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JGrass and OMS: what will happen to OpenMI?

On the other hand:

« OMS already contains a set of components that are free and open
sourced, and also already well tested at the USDA, which would come
as a present to JGrass. OpenMI still doesn't have any open source
components and seems to be focused on few proprietary applications

 OMS is an annotation based modern modeling framework that really
focuses on adding few overhead to the modeler

« the OMS team is working on a wrapper to generate OpenMI code from
OMS models

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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OMS: an annotations based framework

OMS minimizes the burden on a component/model developer to build
code into the framework by not imposing an API. (I know everyone
claims it, but believe me, this time it is true)

package helloworld; 0 R =3
import oms3.annotations.*; File Help
. ] rj 3 0 i " Al - work: Ciod\projectsoms 3, prj.examoles
public class Component { —
@Role(Role.PARAMETER) _
@In .' Hells "world" &xampl
. . [ E WL L Mmple.
publlc Strlng message, * A component printing a grescing.
')
sim(name:"Grescing™)
@Ex_eCUt_e resgurce "Cifod/projects/omsl.pry).axanples/disc/ . jazr"
public void run() { model (classname:"helloworld.Componenc®) |
System.out.printin(message); paramerer |
} message * Hello Modeler ..."
} )

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano _ , , ,
Loaded: C:\adiprojectsoms 3. prf axampbes smulation thelo. sim
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OMS: other advantages

With OMS a bunch of important features come into JGrass's modeling
system:

« Components always execute multi-threaded. If the data flow alows it,
the models are executed in parallel.

* Runtime flexibility for simulation execution. Models can be executed
in different environments that scale from a notebook to a computing

cluster or even a cloud such as Amazon’s Elastic Computing Cloud
(EC2).

This is extremely important to JGrass, since we often need to
execute models that run for hours and days, and want to exploit

high performance computers or clusters.

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

With OMS a bunch of important features come into JGrass's modeling
system:

Components always execute multi-threaded. If the data flow alows it,
the models are executed in parallel.

Runtime flexibility for simulation execution. Models can be executed
in different environments that scale from a notebook to a computing
cluster or even a cloud such as Amazon’s Elastic Computing Cloud
(EC2).

Integration with JNA (same as JGrass) for native code access. Java
Native Access (JNA) integration that now supports all versions of
FORTRAN, C, and C++ on all major architectures in 32 and 64 bit.
FORTRAN and C/C++ programmers can continue to use their
respective tools to create components

The OMS modeler environment bases on Groovy scripting language,
exactly as JGrass's console does

* Loading of models libraries at runtime

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano www.hydrologis.com
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Prototyping JGrass I/O into Nasa World Wind

A small test has been done to link the JGrass I/O drivers into the NWW
tiling mechanics to use it to tile and cache GRASS rasters the NWW way.

A WorldawindPAISpaces: @ @ @

Layers-

Stars

Atmosphere

MASA Blue Marble Image
BlueMarble (WMS) 05/2004
i-cubed Landsat

USGS Urban Area Ortho
Grass layer

Airspaces

Annotations

[] Track Pipes

Place Names

world Map

Scale bar

Compass

Load Demo Airspaces

Save Airspaces

| |
[._ Zoom to Demo Airspaces I
L J
|“ Read Airﬁpaces | )

G IRe=an A

\fertical Exaggeration

2
="} g : AT ¢ _
| | I I [ | | s 8 e B San klarting Busn Alberge :
1% 2x Ax x o . S Y = San Sonifac g IR

HydroloGIS s.r.l. -

I RN

'ww.hydrologis.com

Sy e TELLEY Lk el -
Altitude 95 km Lon 10.8419* Elew 810 meters
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Prototyping JGrass I/O into Nasa World Wind

A small test has been done to link the JGrass 1/O drivers into the NWW
tiling mechanics to use it to tile and cache GRASS rasters the NWW way.

S E S WondAWincPAITs paces: @ @ ®
e 5 T T e e
" - T oy g Tt b st

rLayers

Stars

Atmosphere

MNASA Blue Marble Image
BlueMarble (WMS) 05/2004
i-cubed Landsat

USGS Urban Area Ortho
Grass layer

Airspaces

Annotations

[[] Track Pipes

Place Narmes

world Map

Scale bar

Compass

Load Demo Airspaces

Zoom to Demo Airspaces

Save Airspaces

| |
| |
| |
| |

Read Airspaces

\ertical Exaggeration

2

R | . 1 | | 1 1 1 | . . : . 5000/ m
Ix 2x dx 8x - :

HydroloGIS s.r.l. - V www.hydrologis.com

; 3 : .
Altitude 31 km Lat 46.7128° Lon 10,8551° Elev 2,648 meters
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by HydroloGIS and CUDAM since the year 2003. The original
community however is seeking for creating around JGrass an
ecosystem of co-developers and users. In fact from the
beginning JGrass was designhed to serve the community, looking
at a better interface for GRASS, and already made a further
step in this direction joining the uDig community. Beegis Is a
new cooperation between HydroloGIS and the University of
Urbino, that can serve as an example for other Institutions and
people.

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