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Models, models,
models...
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Models, models, models...

PEAKFLOW: semidistributed hydrological model. It works using the
GIUH approach and calculates both the maximum discharge and
the duration of the precipitation that maximises the discharge.
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input file with the superficial width function:
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Models, models, models...

PEAKFLOW: semidistributed hydrological model. It works using the
GIUH approach and calculates both the maximum discharge and
the duration of the precipitation that maximises the discharge.

SHALSTAB: a version of the shalstab model, which uses a simplified

hydrological model and the model of infinite slope to evaluate a
stability coefficient.
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Indi classe
ce
1 Inc Instabile
2 Inc Stabile
3 Stabile
4 Instabile
Shalstakb Shalstab
1.00 1.00
1.50 =50
2.00 200
250 250
3.00 .00
3.50 .50
4,00 400
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Models, models, models...

PEAKFLOW: semidistributed hydrological model. It works using the
GIUH approach and calculates both the maximum discharge and
the duration of the precipitation that maximises the discharge.

SHALSTAB: a version of the shalstab model, which uses a simplified
hydrological model and the model of infinite slope to evaluate a
stability coefficient.

NUOVO ADIGE: large scale distributed hydrological model including
energy and water balance (based on Duffy model implementation in
Cuencas).

It includes the modeling of reservoirs, intakes and human
works.
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Nuovo Adige

METEO DATA ENERGETIC INDEX
INTERPOLATION EVALUATION

LEVEL 0
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Nuovo Adige

METEO DATA ENERGETIC INDEX
INTERPOLATION EVALUATION

LEVEL 0

ENERGY

BALANCE h.energybalance
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Nuovo Adige

ENERGY
BALANCE

SNOW SNOW WATER MELTING
PRECIPITATION EQUIVALENT FREEZING

NET
PRECIP.
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Nuovo Adige

METEO DATA
INTERPOLATION

LEVEL 0

ENERGETIC INDEX
EVALUATION

ENERGY

BALANCE

WATER BALANCE
RUNOFF
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Nuovo Adige

METEO DATA ENERGETIC INDEX
INTERPOLATION EVALUATION
LEVEL 0 e e
ENERGY h.energybalance
BALANCE -energy
LEVELA i _____________________________________
WATER BALANCE :
RUNOFF h.adige
LEVEL 2 e i .....................................
STEADY FLOW h.saintgeo
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Nuovo Adige

METEO DATA ENERGETIC INDEX
INTERPOLATION EVALUATION

LEVEL 0 e e
ENERGY
BALANCE

LEVELA i _____________________________________

WATER BALANCE

RUNOFF

LEVEL 2 e i .....................................

STEADY FLOW
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How is this done?
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The Horton Machine
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The Horton Machine

h.peakflow, h.shalstab,
h.energybalance, h.adige are all
part of the Horton Machine
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The Horton Machine

h.peakflow, h.shalstab,
h.energybalance, h.adige are all
part of the Horton Machine

suite of tools to process digital data of the terrain

developed at Department of Civil and Environmental Engineering

of the University of Trento — Riccardo Rigon

initially written in C and released under GPL
» recently ported to java inside the FOSS GIS JGrass and
released under LGPL
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HortonMachine:

The commands are divided in 7 categories:

.DEM manipulation  [#es

File Edit MNavigation | Horton Machine |Grass GRASS Layer Map

sl K JNEER DEM manipulation b h.splitsubbasin
Geomorphology
12 Projects &3 Network related measures h.wateroutlet

Hillslope analyses
Basin attributes
Statistics

¥ 12 neage Hydro-geomorphology

e

h. pitfiller

B 122 bacinimontani h.markoutlets

e = " W W ¥
1

Given the Strahler number of the channel network, -
the subbasins up to a selected order are labeled

Generates a watershed basin mask from a
drainage direction map and a set of coordinates

It fills the depression points contained in a DEM so
that the drainage directions are defined in each point

"marks” the basin outlets
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HortonMachine:

The commands are divided in 7 categories:

«DEM manipulation

in | Horton Machine |Grass GRASS Layer Map

«Geomophology ;,_DEM manipulation - B[ ET—
Geomorphology ¥ h.flowdirections
. . . . Metwork related measures 3
drainage directions with the method of Hillslope analyses » h.draindir
the maximal steepest descent slope Basin attributes b e
: : : nirmi—t Statistics [
dral_na_ge directions minimizing the ryclro-geomorphSioay e
deviation from the real flow - |
h.gradient
upslope catchment area
. h.cslope
module of the gradient vector
h.aspect

h.curvatures

slope in every site by employing
the drainage directions
inclination angle of the gradient h.nabla

longitudinal, normal and planar curvatures  hmultitca
draining area per length unit “n#e
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HortonMachine:

The commands are divided in 7 categories:

.DEM man]pUlatlon dit  Nawvigation |ﬂcr‘ton Machine |Grass GRASS Layer Map .
in §m | & DEMmanipulation '% TestZoomDialo
oGeomOphOlogy =" 7 Geomorphology b
ects 3 | MNetwork related measures N s e
N k '. d Hillslope analyses b
eNetwork related measures e e » h.D20
iacinimontani S b h D203D
extracts the channel network from the 2 Hydro-geomorphology » h'DD
drainage directions Jad pits 166 | mappa de &
: : h.hacklength
distance of each pixel frpm the _outle_t, h hacklengths3D
measured along the drainage directions o backetroam
drainage density function for the basin h.magnitudo
upstream of each pixel h.seol
number of sources upriver T
. . h.net beri
Strahler order in a basin o
Jeral

assign numbers to the network’s links
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HortonMachine:

The commands are divided in 7 categories:

.DEM man]pUlatlon  Edit Mavigation |ﬂm‘tcm Machine |Grass GRASS Layer |
e B3 B | Bue 5 DEM ipulati »
«Geomophology i B @ | - § Do manipuater 't Testzoo
Projects & Metwork related measures  »[JEWAge.jgras
eNetwork related measures Hillslope analyses T
. — : Basin attributes b
«Hillslope analyses = bacinimontani g4 tictic » h.h2cD
=# neage - Hydro-geomorphology b h.h2cD_3D
for each hillslope pixel its distance from the river hitau
networks, following the steepest descent h.tc
subdivides the sites of a basin in the 9 hge

topographic classes identified by the
longitudinal and transversal curvatures

subdivides the sites of a basin in 11
topographic classes (9 from h.tc)
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HortonMachine:

The commands are divided in 7 categories:

«DEM manipulation

oGeomophology i} DEM manipulation

Geomorphology
Metwork related measures
Hillslope analyses

eNetwork related measures

igatiun|ﬂm'tcm Machine lGrass GRASS Layer Map Data

- | TestZoombDialog

newage.jgrass &a

"I'I

Basin attributes

«Hillslope analyses tani  opopieris
Hydro-geomorphology

rescaled distance of each pixel from
the outlet

topographic index of a basin
diameter of the basin subtended to a point

euclidean distance of each pixel from the

outlet of the bigger basin which contains it

h.rescaleddistance
h.rescaleddistance3D
h.topindex
h.diameters
h.dist_euclidea

h.mean_drop

a channel net

main moments of inertia of each subnet of
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HortonMachine:

The commands are divided in 7 categories:

«DEM manipulation

ﬂauigatinn|ﬂnrtnn Machine JGrass GRASS Layer Map D

«Geomophology @ | = DEMmanipulation *\, | Testzoombialog
~——— Geomorphology b
‘Network related measures = Network related measures  » [1EWage.jgrass &3
Hillslope analyses 4 UM razione
eHillslope analvses — —— Basin attributes p|- oo HmErasLone
p y nimentan L * h.sumdownstream
eBasin attributes - Hydro-geomorphology >
d_pitd 166 mappa de h.cb

o Statistics

167 k

sums the values of an assigned
quantity from the point till the outlet

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

the histogram of a set of data contained in a
matrix with respect to the set of data contained
In another matrix
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HortonMachine:

The commands are divided in 7 categories:

«DEM manipulation

ﬂauigatiun|ﬂurtcm Machine |Grass GRASS Layer Mag

«Geomophology © | & 5 DEMmanipulation S [ —
G hol b
Network related measures s = Notwork related measures b EWage.jgrass ¢
. Hillslope analyses 4
«Hillslope analyses _ ~ Basin attributes p| o7 nHmerazio
. . nimontant ot otistics T
eBasin attributes e | Hydro-geomorphology > h.peakflow
o 1 pit4 166 mappa de
oStatistics 167 | */ h.shaistab

h.trasmissivity

«Hydro-geomorphology

the Peakflow semidistributed model for
discharge calculation

the Shalstab hillslope stability model
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;JGrass and the “Horton machine”

How hard is it to follow a real river network?

"5 JGrass - Java Geographic Resources Analysis Support System ==
File Edit Navigation Hydrologic Analyses Layer Map Data Window Help
|oir @ @ B3 0|8 | 2 e % & S R » 4 B TanstormTool | Qv v [Or i+ e fiv @+ W~
122 Projects &2 = O/ [d bacino_cismon Sﬂl =0
&7 \ // /
b 12 argentina \ y e p /
= 1 project Ve Ve
b [ adige_pit v
b [d adige_rete_40m
b [d junctions
b [d rete_brenta
I} O Active Region Graphic
|®| M cismon_net_grass
I rete_cismon
) [ cismon_net_flow
|TJ /T bacino_cismon
|CJ @ bacino_cismon_pit
—
|| 1:8,866 |U WGS 84..ne 32N d” 717115, 5126405
(4 catalog 22 |3 catalogo Web|/1? Cerca| &= Tabella| El console g ¥ 7 7O
¥ wisinol_uaiio Y
b @ cismon_basins_mpt B
b @ cismon_drain
b cismon_net_chnum
b @ cismon_net_flow
b [ cismen_net_hst
b trenti gl
cn_trentine H
Hydrd = “In g
J nid Layer rendered J




Hydrg

S —

JGfass a

nd the “Horton machine”

h.netshape2flow: create flowdirections along the network

"5

JGrass - Java Geographic Resources Analysis Support System ==
File Edit Navigation Hydrologic Analyses Layer Map Data Window Help
| @ @ B0 |0 |E | @ eh % & S R » 4 B TansformTool | Qv v [Or i+ e fiv @+ W~
1 Projects 3 = 0|\ i i & b

£\

b 1 argentina
= 1 project
b [d adige_pit
b [d adige_rete_40m

b [d junctions
b [d rete_brenta

&5 Layers 52 | L]l Bookmarks =0
G @ AR
I} O Active Region Graphic
|CJ M rete cismon
[®] @ cismon_net_flow
|TJ /1 bacino_cismon
|CJ @ bacino_cismon_pit

1:8,107 L WGS 84..ne 32N J | 716253, 5127348

(4 catalog 2 l O catalogo W‘eb|/1? Cerca| =] Tabella| El console

g X © =0

~ [ Decorazioni della mappa

[ criglia

3
b [F Legend

[ =] Legenda Raster |Grass
b [ North Arrow

3

21 Scala

b [21 frmedis D IKIAEL C4 biolnbnteh

-l

| o°




Hydrg

h.draindir: sink flowdirections to follow the real stream

JGrass and the “Horton machine”

File Edit
| =

|- - [v | &

Mavigation Hydrologic Analyses Layer Map Data Window Help

o D oeh B 2 ® S R » 4 B TansformTool J Qe v [Or iv @r giv He v

£\

22 Projects &2 =0

b 1 argentina

= 1 project
b [d adige_pit
b [d adige_rete_40m
b [d bacino_cismon

b [d junctions

e

& &
) M cismon_net_flow
[®] @ cismon_flow
|CJ @ cismon_drain
) B cismon_netnum_mpt
|CJ 0 Active Region Graphic
|CJ £7 bacino_cismon
|LJ B cismon_basins_mpt
[CI A rete_cismon
|ZJ @ bacino_cismon_pit

&5 Layers 52 | L]l Bookmarks =

[ cismon_drain £2

v

R

| 1:8.866

L WGS B4..ne 32N J | 717410, 5126633 ‘

1:8,279

L ETRSES...ne 32N J | 714854, 5126737

(4 catalog 2 l O catalogo Web|/$7 Cerca| =] Tab\e| =] Ccnsole|

g X © =0

¥oO nnayss
b g adige_gauss

~ [g utm_32n_etrf89.old
P @ aidi

b @ PERMAMENT

v [g utm32zn_etrfgg

P @ aidi

P @ PERMAMENT

+*

| o°

=
(@]
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Hydrg

JGrass and the “Horton machine”

h.netnumbering: numbering of the channels...

2 JGrass - Java Geographic Resources Analysis Support System

File Edit Navigation Hydrologic Analyses Layer Map Data Window Help

Jrﬁ'%%J%'ﬁ'J’@Jﬁj@cbtﬁ%xC"‘{Q@ 8 gZETransformTooIJQv pv [ iv e civ @ Wl

22 Projects &2 = B [d bacino_cismon Sﬂl

£\

b 1 argentina
= 1 project
b [d adige_pit
b [d adige_rete_40m

b [d junctions
b [d rete_brenta

|CJ O Active Region Graphic
|CJ M cismon_net_grass
I rete_cismon

) [ cismon_net_flow

|TJ /T bacino_cismon

|CJ B bacino_cismon_pit

u

|| 1:8,866 |“ WGS 84..ne 32N ]” 716174, 5127416 |

(4 catalog 22 |3 catalogo Web|/1? Cerca| =] Tabella| El console

g X © =0

H cismon_net_hst

b [ en_trentine

¥ LI e e
b @ cismon_basins_mpt B
b @ cismon_drain

b cismon_net_chnum

b @ cismon_net_flow
2

[

J nid Layer rendered




JGrass and the “Horton machine”

...and creation of the related subbasins

File Edit Navigation Hydrologic Analyses Layer Map Data Window Help
| ree |@- 5~ |t |8 e 2 %3 & & & » & B Tensformool | O v [Jv 1 14w v v Hl*

22 Projects &2 = B [d bacino_cismon

£\

b 1 argentina
= 1 project
b [d adige_pit
b [d adige_rete_40m
© b Libacnocsmon
b [d junctions
b [d rete_brenta

=y 53 [l Bookmarks =0

I} O Active Region Graphic
|®| M cismon_net_grass

|®J [ cismon_basins_mpt
ICI A rete_cismon

|CJ @ cismon_net_flow
|CJ ] bacino_cismon

|J B bacino_cismon_pit

| 1:8,866 L WGS 84..ne 32N J | 716449, 5126445

[@ Catalog ¥ | £ catalogo Web|/f Cerca| &= Tabella| El console g ¥ 7 7O

== R ET I T 1¥] +

H cismon_drain

H cismon_net_chnum

=

H cismon_net_hst

b

4

b @ cismon_net_flow
3

b E cismon_netnum_mpt
3

Hydrc [ cn_trentine

J nid Layer rendered J

ein]
5
Q




v

Hydrg

;JGrass and the “Horton machine”

...from which the basin polygons can be extracted to shapefile.

L s

File Edit MNavigation Hydrologic Analyses

Layer Map Data Window Help

JGrass - Java Geographic Resources Analysis Support System

| @ @ B0 |0 |E | @ eh % & S R » 4 B TansformTool | Qv v [Or i+ e fiv @+ W~

22 Projects &2 =0

£\

b 1 argentina
= 1 project
b [d adige_pit
b [d adige_rete_40m
© b Libacnocsmon
b [d junctions
b [d rete_brenta

&5 Layers 52 | L]l Bookmarks =0

|CJ @ cismon_netnum_mpt
I} O Active Region Graphic
|®] £] bacino_cismon

|®| [ cismon_basins_mpt
|CJ A rete_cismon

|CJ @ cismon_net_flow

|CJ @ bacino_cismon_pit

[l

X

|| 1:8,866 |U WGS 84..ne 32N d” 716012, 5126771

v

(4 catalog 22 |3 catalogo Web|/1? Cerca| =] Tabella| El console

g X 77

[TV V- Ta V)

H cismon_drain

H cismon_net_chnum
H cismon_net_flow

H cismon_net_hst

H cismon_netnum_mpt

[ cn_trentine

=

[

| o°




But again: How is this done?
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The HortonMachine - OpenMI Link

 OpenMi is a set of conceptual
interfaces to do model linking and
execution along a timeline chain

 since it got an international standard

and models like Sobek, Hec-ras
joined the wave, the effort was done
to adapt ALL the models of the

Horton Machine to OpenMI

- getValues. « OpenMI is based on a pulling

mechanism

‘ e -

ge\\l AW
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J-Console — the scripting engine

J-Console Engine

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

linking and executing such openmi
based models was a bit tricky

also there was the need to save
scenarios, create automatisms

a scripting engine was designed keeping
iIn mind a commandline console and a
visual console, a kind of atelier in which
to easily play with model components

a pluggable engine to be able to work

also in standalone mode for serverside

lydroloGIS =nvironmental ==ngineering



J-Console - the JGrass modeling language

h.pitfiller --igrass-elevation dtm corso --ograss-pit pitma
P \QL _ g pitp P

rgv_637[0] = new Argulyent( "grassdb",§ global grassdb, true );

__&gv 637[1] =new Argum§nt( "location",§ global location, true );

__alkev 637[2] =new Argumety§( "mapset", § global mapset, true );

__argv _637[3] = new Argumently'time_start up", global startdate, true );
__ar@y 637[4] = new Argument( i ife_ up", global enddate, true );
__argk 637[5] =new Argument( "t __global deltat, true );

", global remotedb, true );

__h pigller 631.initialize( argv 637¥
InputGrassRasterMap _ igrass_elevation
Argument[] argv_638 = new Argument|
__argv_638[0] = new Argument( "igrass", "d%g_corso", true );
__argv_638[1] = new Argument( "quantityid", "elevation", true );
__argv_638[2] = new Argument( "grassdb", global grassdb, true );
__argv_638[3] = new Argument( "location",  global location, true );
__argv_638[4] = new Argument( "mapset",  global mapset, true );
__argv_638[5] =new Argument( "time_start up", global startdate, true );
__argv_638[6] =new Argument( "time_ending up", global enddate, true );
__argv_638[7] =new Argument( "time_delta", global deltat, true );
__argv_638[8] = new Argument( "remotedburl”, global remotedb, true );

new InputGrassRasterMap( out, err );

#*fgrass elevation 633.initialize( __argv_638);

Link igrass link elevation 634 =new Link( null, "elevation" );

__igrass_link elevation 634.connect(
__igrass_elevation 633

, _1grass_elevation 633.getOutputExchangeltem( 0 )

, __h pitfiller 631

, __h pitfiller 631.getInputExchangeltem( 0 )

9p09 pajeltsuab

); . i . :
HydroloGIS s.r.l. - Via Siemens, 19 — 39106 Balsare _igrass_1ink_e1evation_6|l[}@@ﬁ@k@ﬁd S=nvironmental =n gineering
1

throw new RuntimeException( "Link " orass link elevation 634.getID() + " not created." ):



J-Console — the power of scripting

String bacino = "riosorna"

String bacinopit = bacino +"_pit"

String bacinodtm = bacino + "_dtm"

String bacinodrain = bacino + " _drain"
String bacinoflow = bacino +"_flow"

String bacinotca = bacino + " _tca"

String bacinoextract = "my" + bacino + " _pit"

jgrass h.pitfiller --igrass-elevation $bacinodtm --ograss-pit $bacinopit
jgrass h.flow --igrass-pit $bacinopit --ograss-flow $bacinoflow

jgrass h.draindir --mode 1 --igrass-pit $bacinopit --igrass-flow $bacinoflow
--lambda 1 --ograss-dir $bacinodrain --ograss-tca $bacinotca

jgrass h.wateroutlet --igrass-map $bacinopit --igrass-flow $bacinodrain

--ograss-basin $bacino --ograss-trim $bacinoextract --north 5075367.33 --east
656292.04
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The abstraction on IO — forcing “clean” models

--0scalar-out xxxxxx

X|=|=

Eile Edt Navigation

%3 Layers 22 | LJJ) Bookmarks =0
W,

n Active Region

Horton Machine  JGrass

Layer Map Data Window Help

kg @ QP ﬁ @ 9 g TestZoomDialog L= E§3 & L & 8 B » & F_"’ e iv A~ o~ O~
@@ Projects 53 & ¥ =0 |[4dm =] b
- 22 project # LANG GROOVY
b [ bz_bacino pit # STA =
= # ENC E
// date would be there until 2007-03-31 16:30
# DELTAT=

/1da/data/hydrocareworkspace/gras adbﬁutm32nietrf89fa1d1
grass/ wrassdh-flaﬂw1t~:t

ch txt (~TMP) - GVIM1

Syntax Buffers  Window Comms

jgrass {
h.cb

--1grass-mapl dtm
--1grass-map2 dtm
--oscalar-outl "/home/moovida/TMP/ch.txt"
--oscalar-out2 "CONSOLE"
--firstmoment 1
--lastmoment 2
--numbins 100

(l

@ Catalog | =] Web | <7 Search | =] Table | Bl Conscle 52

default jgrass

Creating output Z:

849, 6481688453125 5.0
B6Z. 8145947666266 39.
872.0118090820313  50.
B8865. 0863812420819 37.
8599,5408325195312 41.
912.106231134588 55.
925.9139291514521  92.
938, 7872198807565  95.
952.2054201901514 182,
955.5145106724331  280.

[occololoioNo)

v @ Ry

Color Schemes

.@#4‘ e @

Help

978. 361825783619 371.
991.5842907350135  569.

jcc o oo

1004.59075006449 583,
1
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The abstractlon on IO forcing “clean” models

--otable-out xxxxxx

Eile Edt Navigation HortonMachine JGrass Layer Map Data Window Help
J i~ J J 2 9 p 5 QB J TestZoomDialog J L= J & B & 8 iv Av v Ov 34> v @ Xyv
@ Projects 2@] & ¥ =0 |[4dm =8
T T T ™
7 1 project J//# MAPSET = /home/moovida/data/bolzano/utm newage/newage el
P [ bz_bacino pit # GISBASE= /fusr/local/grass-6.3.0RC5/ w
m # RT= /home/moovida/rcpdevelopment /WORKSPACES/eclipseGanimedeT runk /eu =T= =
# DEBUG= true
# NATIVEDEBUG= false bins meanx moment 1 mament2 []
fﬂT#R:g‘EI \J‘I;[;J ;S = /home/moovida/repdevelopment /WORKSPACES/eclipseGant =0 549 51818524531 25 B9 6181858453125 53957 98824115459
380 B62.81494TE66266 862 814947666266 8 669853404735435
500 672.0116090820313 672 0118090820313 13 243223355650205 E
% Layers 52 | Ol Bockmarks =g U 37.0 B86.0863812420819 686 0863812420819 15.731789925019257
I—‘— - 1&; . m.;pz o 410 899.5408325195312 B899 5408325195312 12.463533696602099
- -otable-outl "UITABLE#bir oment 1#moment2" 550 1210623134588 12.106231134588 13.792039132444188 L
NSOLE#bir moment 1#momen 920 9256138291 514521 925 9139291 514521 12.806835332652554
moment 1 950 938 7872198807565 938 7872198807565 13 296684203785844
tmo r_”e“t 2 182.0 552 2054201901614 9522054201901614  14.716682771453634
=-AMRS 3 2800 965.5145106724331 965 5145106724331 14.114723293110728
3710 978.361825783619 978 361825783619 14.563877258799039
grass r.colors map=bzadige_net_chnumf66 color=rainbow 569.0 991.5942907350135 991 5942907350135 14.362912500160746
) 5830 1004 59075006449 1004 59075006449 14.040272791055031
19 r:Eie*{cshapezf Tow 5720 1017 7794674498061 1017.7704B74408061  14.471395142608254
—-ishapafile-netshape */home/moovida/TMP/adige_rete_bz_test.shp® 619.0 1030.9869913276832  1030.0869913276832  14.771784127680898
--oarass-flownet bzadiae net floees 6280 1043.9984360227159  1043.9984360227159  14.349811778170988
al 2 697.0 1057 383601 666181 1057.383601 666181 14.556635341839865 1
[T Catalog | = Web ‘ & Search | (=] Table | EJ Console 52 7750 1070.3885554750505  1070.3885554750505  14.092748681316152 I
AERoaeee 7790 1083 568600381539 1083 568600381599 14 426148106111214 H
PEALLIY WHLPUL L 7870 1096.8471003414866  1096.8471003414866  14.264756903750822
Creating output Z...
bins meanx 7910 1109.9288348597008  1109.9288348507008  14.494723645737395
849.6481688453125 5.0 8320 11232084514911357  1123.2084514811357  14.42217197525315
862. 814947666266 39.0 8500 1136.4002350930807  1136.4002350930607  14.792643955210224
872.0118090820313  50.0 8940 11485409207630328  1149.5409267630328  14.390153010142967
586.0863812420819 7.0 924.0 1162.6947479908602  1162.6947479908602  14.611431781901047 [~
899, 5408325195312 41.0 —
912.106231134588  55.0 (l - | B
925.9139291514521 92.0 —
938, 7872198807565 95.0 =
952, 2054201901614 182.0 |
965, 5145106724331 280.0 |
978. 361825783619 371.0 >~
(&l Il [>)
DO
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The abstraction on 10 — forcing “clean” models

--ochart-out xxXxxxx

Eile Edt Navigation HortonMachine JGrass Layer Map Data Window Help

v J J g @P E @P Q 5 J TestZoomDialog J L= J (§9 3* L & 8 B » J u”’ v v iv M- e~ O i~ fHv (}V Xy~
1 Projects 2@] & ¥ =0 |[4dm [E 2@] =0
-~ Ep"’iec{ S NAILVELLBS = fhome/moovida/roepdeve Lopment,/WORKSPACES/eclipsetbanimede/eu. hydrologls. Jgrass.models/nativellibs)/ @ /home/moovida/cod [a

I [ bz_bacino pit

upledfields l#bins#val anx#moment 1#moment2"
upledfields 2#mea 1 oupled"

coupledfields 2

2,750
5 2.500
coupledfields 1
2,250 g2
2,000
2,000
1,750
1,750 "
£ 1500
1,500 =
. 1,250
o 1,250 1,000
o
=
£ 1000 780 =
|
500
750 B
250 I3
500 u
ol
200 s00 1,000 1,100 1,200 1,300 1400 1500 1,600 1,700 1,800 1,900 2,000 2,100 2,200
250 mean:x
Y PRV S PR P TP I PO TR PR PR
] 250 500 750 1,000 1,250 1,500 1750 2,000 2,250 2,500
bins | b coupled
% meanx & moment 1 -+ moment2
| [l & moment 1 R moment2
)

L il
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The abstraction on IO — forcing “clean” models

The same applies for GIS data, for example:

Vector data can be read from shapefiles or from postgis

databases.

Raster data can be read from different formats (GRASS, ESRI,
TIFF)

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano i yd roloGIS =—nvironmental = ngineering



Where does this all take place?
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e JGrass supplies the GIS engine, raster analysis tools
e Connection to the GRASS GIS engine
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the UIBuiiIder — g'ratphical interfaces facilities

J-Console Engine

« UlBuilder that creates GUI based on XML descriptions

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano nlydroloGIS =nvironmental =ngineering



the UlBuilder — graphical interfaces facilities

<command - descr="h.pitfiller® -name="h.pitfiller® =9

.- .<field-desc="1input-elevation -map" -name="1nput" -order="0" -repr="--igrass-elevation-#"-required="true” - type="rastermap" />
--=field desc="depitted  output -map" -name="output" -order="1" -repr="--ograss-pit-#"-required="true" -type="string" /=9
</command=fj

h.pitfiller

input elevation map: | |

depitted output map: [ ]
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emt Navigation Hydrologic Analyses Layer Map Data Window Help
lrrBala-fe|lglesdRiaa fE 2 8- B
12 Projects 21‘ =8

&
= Depositi detritici, alluvionali e glaciali indistinti
Repositi clasticl in parte sintettonici
~ 1 hydrocare 2alt
Iiarvallo Slastics & carsonatica ncompetants
er2a Uita” carbonailca stratficara ncsimpetinte (n provalenza carboniatica)
Sr52 e Coronai ca corapetaraa. Ctar Crial Chrare el i
b 2 schwachstelle auceEssione indistinta calcareo-dolomitica a carattere in pre. alance m[nmuE!EmE
oncla unita’ carhanarica incompetente. Calcari & argillii stratificati
=Conda unita carbonatica competete. Dolarmie in prevalenza massicce. Dolomia Princlpale.
Discantinuo intenvallo incompetente pelitico-carhanatica evanoritica, spesso palicromo ecc
Genglomerara deila Marmalsda
ich
a m(rusmm triassiche indistirne.
agmatit] grar
3matt) SenCe ed alcalisienitiche
agmatiti monzodioritiche e monzogabbriche
rma Unia! caronailca sratflcars Incompeteme. Formaziong o La Vale, ecc
rima unita’ carb ompetente. Fromazione’ Delamia dello Scillar, ecc
ormazions 3 paler e o W ) an
prenaiie di Val

% Layers 33 | Ll Bookmarks = fm]
T+ &
(%] £ JGrass Raster Legend S ———

it
Molassa post-ercinica. Conglomerato di Ponte Gardena, formazione i Collio

IHIIIIII

(LI ® punti_monitoraggio_oracle final_utm_c iceEes « Filac
ragne|

[CJ.#7 bacino_adige bab
Granodiopie el Lago ciamo e dlel Lago 803220 (41 M3
(I rete_adige e di Castello (27 ; )
TPORa T, dB) Eatna At (35 1) & afanostiorite o Sostino
[CJ ® punti_monitoraggio_oracle_meteo Tonalie dell’Adamello occideritale ¢
Leutotonalite gl Adameln carirals (338 Ma)
Tenainz della Val civio (74 M)

o

e della Presanells NE (29.4 Ma)
e S| Lags el Yares G0-4s na)
Granadliarite del BrufTione (39.5 Ma)
anbriche.

sse
Micascist e fillad (Falda dellOrtles)

Paragness talors migmaiicl (zona Unen-Torale)
Marmi anti

Kbl = pericotic serpentinizzate

Ortogneiss, da, grantoidi prevarisici

Laghi e corsi d'acaua

Chiaccial

‘ 1:457,312 | UTM Zo..sphere ” 644574, 5154080

2y % =0
|

‘[ﬁ catalog 3 | 0 web Ca(a\ug‘ P search‘ [ Table|
I

» JGrass is built on top of the uDig GIS-framewor
 Allis built on top of the Rich-Client-Platform by IBM
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JGrass, extending the rcp platform

uDig

« Extends the rcp
with GIS
capabilities

e Introduces OGC
standards through
geotools and
geoapi

* Vector oriented
GIS
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The database - internal non-spatial H*DB

J-Console Engine

* An internal portable database is shipped with JGrass (non spatial)
« HSQLDB/H2, automatically started at JGrass startup
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The database — central spatial Postgis

J-Console Engine

« through uDig JGrass exploits the connection to several spatial database
types out of the box, as postgis, oracle spatial or arcsde
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Webservices

J-Console Engine

» the uDig link assures support for several web services
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Future development
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Developer tools

An eclipse plugin is in development, which automatically installs all
needed tools and development kits, as well as source codes, to get
started with JGrass development.

Java - Eclipse SDK - /Applications/eclipse/wor

‘kspace

Itiv o4 0 | BE G- | @S L0 - £ B 5@
{8 package 3 N_Te Hlerarchﬂ = = B3 outline & =08
o] ‘S = =
r:r'_Jr eu.hydrologis |q .charting [jgri An outline is not available.
t,_—‘_’,eu.hvd ologis.jgrass.console [jgra
=2 eu.hydrologis s.model
iz eu.hydrologis_jgrass.ui.utilities [jg
t,_—j eu.hydrologis.jgrass.view.whatras
D—jeu.hvdro\ogis.udig.catalog.igrass
Prog Informat
1 Checking out JG t dul
Importing project: eu.hydrologis.jg tyle.jg v
[ Cancel
% Problems (ﬁa Javadoc (l_l Task List (éb Declaration (; JGrass DevelEnv Setup View 2 =g
Started at Sun Jun 15 14:18:30 CEST 2008
<

| 7

HydroloGIS s.r.l. - Via Siemens, 19 — 39100 Bolzano
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Integration of geotop into JGrass

GEOtop is a hydrological distributed model which
Integrates water and energy budgets in complex
terrain.
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Integration of geotop into JGrass

Square structured grid based on the DEM

vegetazione .
vegetazione

livello 0 livello 0

Zona insatura
zona insatura

Zona satura

Ry, = flusso di cal diativo netto
H = flusso di calore sensibile
) AET = flusso di calore latente
AE _— G = flusso di calore nel suolo
Al = Rn— H - AE1 AL = variazione di energia inter
nel volume di controllo

Meteo Data Interpolator - MicroMET
Separation - Rainfall — Snow
Energy Budget

Water Budget

7
P"’!fi 'y

! el
.’_f lf_fl/f'f

ET
R |'
—._*_ i |
% | ‘IJ1 |"
: PRI
\F Rq AT A N Y

|

N\
/
7

——

AS
— =P - EI‘—R—R(;—RS
At
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Database
Postgis
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JGrass, geowind, NWW

~Layers—

] stars

W Atmosphere

W MNASA Blue Marble Image
1 BlueMarble (wMs) 05/2004
W i-cubed Landsat

¥ USGS Urban Area Ortho
W| Grass layer

W Airspaces

W Annotations

[] Track Pipes

| Place Mames

W world Map

| Scale bar

W Compass

Load Demo Airspaces
Zoom to Demo Airspaces
Sawve Airspaces

Read Airspaces

Vertical Exaggeration

.

Hydrolo( . ; 2 r 8%
i Altitude 31 km Lat 46.7128° Lon 10.9551° Elev 2,648 meters




Environmental modeling
within the framework of GIS

www.jgrass.org
www.geotop.org


http://www.jgrass.org/
http://www.geotop.org/
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