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Some insight

L

A large variety of catchments are found in regions such as
Sardinia, Sicily, Portugal, etc..

N

Catchments are, generally, characterized by a large
variety of soils, land covers, ecosystems, etc..

Water policy managers assess water management in an
Integrated way (management strategies and political
boundaries vary from physical boundaries).

Time and spatial resolution analysis vary with each
problem we face.
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Using the SWAT model

N

Water budget calculations, nutrients and pesticides mass
balance are efficiently computed.

Pre and pot processing is also easily performed with the
AVS2000 interface at the catchment’s scale.

A big effort is to be made, when many catchments are
simulated and must be analysed together, to gather
spatial and temporal analysis of the integrated system.
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Some Tools (hopefully useful!!)

L

N

Multi_catch.avx
It Is an ArcView extension to dynamically compute

analysis of many catchments at a time. It is a user friendly
Interface to ease the post processing.

SWAT-DB-processor
It iIs a Visual basic application to build a geo-database of

the SWAT outputs in the Access environment.

Center for Advanced Studies, Research and Development in Sardinia




The informatics Technologies

V

®*Avenue programming language

*Per|l scripting language (5.8 release of ActivePerl
environment)

®\/isual basic

®Access db management system

Multi_catch.avx| > |

Center for Advanced Studies, Research and Development in Sardinia




N

How the Multi catch.avx works

L

L oad basins

the user is asked to chose the
SWAT projects to be analyzed.
Once the projects are chosen,
the Waters and Watersub

shapefiles are loaded from

<! Select Basins

Select the swat projects

d:hprogettihcedring
d:\progetticiser
d:hprogettivcizeri_13_06_04
d:hprogettivcisern_ 22 06_2004
d:hprogettivcoghinas
d:progettihesempio
d:progettivAumendosza

d:progettitHAumentepido

=

22 ArcView GIS 3.2

Eile  Project  “Window  Help B EE Gl 1= 8 dela)

b odify active subbasgin

Madify active parameters

2 uniited [
Load Perl Rezultz

K ] Hipet: | it aidaek Sl st

...............................

the projects directory
(\watershed\shapes) In
the Arcview project,
along with the relative
bsb tables

Center for Advanced Studies, Research and Development in Sardinia




How the Multi catch.avx works

3 Modify active subbasins

N

2 ArcView GIS 3.2

Eile  Project  Window  Help SGINE=EN = s |
the user can select which T ———
subbasins must be considered Modil active parameters

: . . . Execute Perl code
active in terms of contribution |EEEEEEEE ...
T Hew | Open | "W aterbudget Statistics

tO the Water balance St ‘ i — =
XXthrough the editing of an ﬁ
Arcview table

£} define_bsb.dbf

Bazin Subbazin Area e
fiu-magara 21166400007 17 |
fiu-rmogors 31 BE16.0000 1 i
fiu-rmogors 11 2464.0000 1 :
fiu-rmogors 4 8864.0000 1 _
flurninimaggiore 1§ 25600000 1 |
flurninimaggiore 2110224.0000 1 =
al 174
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How the Multi catch.avx works

L

N

Modify active parameters

2 ArcView GIS 3.2

File  Project  Window  Help BEI0E 0= 8 dla)

the user can XXchose which Load basis

i L Modify active subbazing

parameters are significant Modiy actve parameer
. . Execute Perl code

for the StatIStICS m Load Perl Results

= | Open | Wwhaterbudget Statistics

#3 bsb.refer.dbf




How the Multi catch.avx works

“ Execute Perl code
for each selected SWAT

N

22 ArcView GIS 3.2

Fil=  Project  Window  Help BEEE=ENE =l 8]
project two files are created, _ = e o
having the same format as the Modty scive parareters
bsb table but just referring to
the chosen active subbasins |l Ve
and parameters ‘6 #

1 yearly_waterbudget_fluminimaggiore. dbf x
i e g ] _ ]
202212734 000366505 0000: 1604731 E11.100¢ 0000: 285035 28397 0.000¢ 1159.141¢ 0.000 ;|

20232784 00013708981 0001 285125 804.500¢ 0.000: 283741 1471541 0.000: 1174.412¢ 0.000
2024 :2784.000i330194 ¢ 0.000; 154237 B33600¢ 0.000: 246633: 51.071 0.000: 11777221 0.000

AOPR AR NNNANR 1R MO0 7 A
1 R T
T r ; : o ; : : vinz] Avaah
12784000F 243717 0000; 418491251000 0000 51814 ES79: 0000 304000 0000 2022 1
12784000; 37745 0000 23204 71.000; O0000; GOES7: 11.249: 0000 37746 0000 2022 2
12784000; 598E1: 0000; 13523 E1.800; 0000 37039 1897 0000 59862 0000 2022 3

4
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How the Multi catch.avx works

f
N
Load Perl results SiAreizw CI5, 3.2
. Eile  Project  ‘Window  Help BEEE] Gy = i)
the results are loaded into =] (] Load basis
. . T R T Modify active subbasine
th e A r CVI eW p rOJ eCt I n a b odify active parameters
_I: XX b I h Execute Perl code
ormat capanie to show TR
the hydrological regime CoNew | Open | Woterbudget Statistes
‘@ ;‘ WiewT -
#2 trasp_fluminimaggiore His hEEER W ¢
Fanaaafare|  raar A3 A A3 A AT i 2 AT a0 o AT fr =
Perc 2088 44 14600F 8.04800: 0.00000; 000000: 000000% 0.00000: 0.00000: 000000; 000000¢ 000000: 0000003 000000 ;l
Perc 2089 0000008 000000 0000008 1.63300: 0.00000% 0.00000: 0.00000: 000000; 000000¢ 000000: 0000003 000000
Perc 2090% 0000008 000000 0.00000: 1082400 0.00000% 000000 0.00000: 000000; 000000¢ 000000 ;24 30800 54 68200
Perc 2091 000000817 79800 0.79900¢ 000000: 0.00000% 0.00000: 0.00000: 000000 0.00000:18 652003995800 000000
Perc 2092 0.00000F 0.00000: 0.00000: 000000; 000000¢ 0.00000: 0000008 0000008 0.00000:46 239300 695400¢ 000000 —
S 20221 51.81400 50 65700 37 03900 1509100 0.77900% 0.00000: 0.00400: 000000; 92160017 08800 : 1881400 54 53300
S 2023808700052 51800 29 43400 2213100 0.00400% 253900 0.00100: 000000 7.00800:1080500 ;54 27100 54, 16000
S 2024154 24300148 51300 23.79400¢ 910100 0.00000% 008100 0.00000: 000000 0007001962700 37 05600 54 27100
S 2025 31.35100 : 5353400 ; 51.13300 : 15.63600 ;. 4.72600: 0.73800; 0.00000: 0.02600: 1048100 : 3336800 : 50.41000 : 54.38500 :
1 R A B oy e e A S e e e e 174
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How the Multi catch.avx works

L

N

Waterbudget statistics (I)

2 ArcView GIS 3.2

the user Is asked to choose jt == = s REREEER
which statistics is to be [ .
calculated, the time period for

statistical evaluation and the
required statistical measures
such as mean, standard deviation, 25th percentile, or 75th
percentile. The results are displayed as a new Arcview

theme, visualized by a graduated legend

Ewecute Perl code
Load Perl Results

‘wiaterbudget Statistics

Center for Advanced Studies, Research and Development in Sardinia




How the Multi _catch.avx works

L

N

Waterbudget statistics (ll)

2 Statistics r')__(|

! Statistics

L ........ T L ........ BiET

....................................................

Precip ] Cancel Cancel

Shomelt From *ear.. . Toear
Pet b anth
Et

S

il Statistics

Perc — Chooze the statistics BT e

Surg

Gw_q j

Cancel

Standard Deviation

The user can choose the || =pecens

75 percentile

parameters, the time period
to be analyzed and the
M Statistical measures E
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Application of the extension

Multi catch.avx

N

L

One of the main topics of the project “Piano di Tutela
delle Acque della Regione Sardegna” has been the
development of a multisectorial, Iintegrated and
operational Decision Support System (DSS) for the
sustainable use of water resources at the catchment
scale.

SWAT has been chosen as one of the tool of the DSS.

The Multi_catch.avx program has been used in this
project to analyse and map the SWAT results
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Representation of Sardinia

catchments using the extension

WildiPrecip
[]0.16-0.23
] 023-029
[ 0.29-0.36
B 0.36-0.43
0.43-0.49
I 0.39-0.55

* [ ] Sardegna.shp

The main
watersheds
(16) of the
Island with
244 subbasins
have been
analyzed in
less then one
hour.




The SWAT-db-processor interface

/]
N ®_Data Manager
| et all -~ Import dbf - Closs
T Yizualization
I = K j IC:\Documenls and S ettingzhaleszandriobD ocumenticonferenza Swat\SWAT Ou " Query & Transform
Select Database Tables ’[ Ouery Fields I e I Transform
S0 -
3 Documents and Settings 5B Elenca campi da inserire
29 alegzandro e w Inzert fields "Month, Year" Transform
S5 Dacurnent D_Year =
{3 conferenza RCH [ Parameter — Calculate Statistic
[ services [ Gen Tahle
[]Feb ﬂ
[ bdar
- . ] &pr
Output. mdb [ May e
[Tdun StdDeviation -
[ July J
[ Aug 2
O] Sen Add Statistics
] Oct
[ Mo e
[]Dec LI
E xport |
Inzert query
Select * from [proval] ;I
|Records n. 4544
Subbaszin| Year | Parameter Gen Feb Mar Apr b ay Jun July =
p [ 2022 |PET 28 34 54 a7 EE] 140 147
1 2023 |FET 28 32 59 79 116 125 156
1 2024 |PET 26 35 B3 a0 114 122 153
1 2025 |FET 34 30 52 78 104 130 139
1 2026 |PET 28 29 55 79 107 131 147
1 2027 |PET 28 40 B4 79 a9 133 150
1 2028 |PET 30 41 [<1] a5 17 123 142 =
|« i 3




The SWAT-db-processor output

] =, pata Manager ===
V | seiectal * Import dbf - Claose
Elabaration T Visualization
Recards . 4576
Subbasin | v'ear Parameter Gen [Feb  [Mar Apr May | Jun July  JAug  |Sep  |Oct Moy Dec Aygrear =
3 2086 Wwh'LD 27 22 16 B 2 2 10 0 3 53 kil K1l 17
E] 2087 [wNLD 33 26 12 2 1] a a 1] a 1 4 3 7
] 2088 [wWNLD 11 11 10 [ 5 1 i i 21 3 55 il 13
| Bk 2089 Wwh'LD 21 20 15 13} 1 2 0 0 B 3 58 51 15

3 2090 Wwh'LD 39 21 5 5 g 0 5 3 i 23 27 7B 18
E] 2091 |wNLD 50 54 38 18 4 a a 0 2 3 E] 7 15
3 2032 WwWlLD 38 il 22 10 7 18 4 0 2 1 2 3 12
1 0 Std_PRECIP 79 B2 BB kT a4 23 16 19 33 138 a2 92 20
2 a Std_PRECIP 73 = EE a7 54 23 16 19 33 138 82 92 20
3 i Std PRECIP 108 75 78 45 45 23 23 22 36 145 89 117 27
4 0 Std_PRECIP 7 B2 3153 kT a4 23 16 19 33 138 a2 92 20
Lo] 0 Std_PRECIP 108 sl it 45 4B 23 23 22 3B 148 a9 117 27
E a St PRECIP 73 £8 EE 7 54 23 16 15 33 138 g2 92 20
7 0 Std_PRECIP B4 B0 47 43 44 25 12 19 29 72 92 B0 17
8 0 Std_PRECIP B4 B0 47 43 44 25 12 19 29 72 92 B0 17
E] a Std_PRECIP 45 a7 55 36 Kl 26 13 15 ar 97 73 86 19
10 i Std_PRECIP a3 55 [ 46 42 23 11 18 45 149 32 103 2
11 0 Std_PRECIP a0 103 120 49 E2 kil 11 20 47 201 111 130 29
12 0 Std_PRECIP a9 [5153 B2 4B 42 23 11 18 45 149 92 109 22
13 a St PRECIP 110 106|100 EE EY 32 18 32 53 180 151 186 35
14 0 Std_PRECIP 2153 B0 53 | 4 23 11 15 a0 53 [} a4 16
15 0 Std_PRECIP a0 51 47 kT 32 21 14 20 32 a5 B2 i} 14
16 a Std_PRECIP 90 o3 120 49 E2 il 11 20 47 20 111 130 29
1 i St w'LD 50 7 33 22 20 [ 3 1 2 70 30 49 15
2 0 Std_wLD A2 38 33 22 22 7 3 1 a1 34 A7 16
3 0 Std_WwLD 2} 44 46 27 17 5 4 3 B 78 47 it 20
4 I St w'LD 43 38 3 26 15 11 g 1 1 50 29 42 15
t] 0 Std_wLD E1 42 44 a0 18 B 3 2 4 78 4B B2 20
E 0 Std_wLD 54 4n kT 23 27 9 5 2 9 97 4B B2 17
7 0 Std_w'LD 41 idl 28 25 | 7 2 3 5 29 59 i} 13
g a St wh'LD 38 32 29 25 22 E] 2 2 3 17 44 35 13
) 0 Std_wLD 30 27 29 23 13 9 3 2 12 59 44 A7 15
10 0 Std_WwLD 52 38 i} M 9 2 1 2 12 96 47 a7 15
1 I St w'LD 58 0 = 40 Kl 12 2 2 9 136 53 7 23
12 i St w'LD [ 47 46 33 15 3 4 7 25 121 =] g2 17
13 0 Std_WwLD 78 8 73 47 38 11 5 11 25 133 115 152 29
14 0 Std_w'LD 39 38 32 23 10 1 0 1 2 11 18 38 11
15 a St wh'LD 28 il 28 22 E] 3 2 3 5 37 25 7 E]
16 0 Std_wLD 53 B4 72 a8 33 11 2 2 11 144 58 a4 23 tee!




How to get the tools

L

N

Go to the web site: www.crs4.it/EIS/gisapplication/.

Email:

Eva Lorral: eva@crs4.it

Alesandro Cadeddu: acadeddu@crs4.it

Pierluigi Cau: plcau@crs4.it
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Further developments

L

N

Multi_catch.avx

Further work will be done to add new functionalities
to the present extension

SWAT-db-processor

Spatial analysis and visualization (at the subbasin
scale) will be implemented.
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