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Water Resources Assessment: for whate

\/

O In Europe: full application of the Water Framework Directive
2000/60 (more water for the environment)

Feature v Value A
-0  potenzialeQmed3_1000 &
- cat 869
+ (Actions)
+ (Derived)

cat 869
deltah1000 96
potenziale 2710.74677

gmed3_m3 2.8783838448

O Multiple users management
O EU 20-20-20 Goals*

(*) 20% increase in energy efficiency, 20% reduction of CO2 emissions, and 20% renewables by 2020
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Flow Duration Curves (FDC)
WR Assessment foolse (i.e. distribution of daily runoff)

Top-down planning: large-scale view (policy,
administration, ...)

%)
=
o
S
©
o
&)
Duration
w L Y J L Y ' | L Y
Flood flows High flows Intermediate flows Low flows
) Hydropower _
‘ o Bottom-up development:
) Ecosystem preservation . . .
- - local-scale view (senctions of
Water quality assessment — [nterest, irrigation districts, ...)
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Estimation of the Flow Duration Curves (FDC) in ungauged sites

This work presents a WPS service, built up using PYWPS and GRASS as backend, for
geoprocessing operations to estimate the FDC in ungauged basins in North-West [taly.

_____________________________________________________________________________________________________________________________________

Flow duration curve comparison

1000
100 l
wv
~
E
—
o + Empirical mean annual FDC
g‘ Burr distribution estimated using observed data
2 ——Regional mean annual FDC estimated
[
10
1
0,000 0,100 0,200 0,300 0,400 0,500 0,600 0,700 0,800 0,900 1,000

Annual exceedance probability

0 50 100 150 200 km
... —_—  —

Study area and location of gauging stations
used in the regional analysis
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Spatially Smooth Estimation method (SSEM) for FDCs

, ~ OBSERVED FDC 100+ Basin
e e L-Moments descriptors
o ..,- :....Q .. -..i ..‘.' .:. ° 25‘75 ' I_1
. . .: '.... ¢ :o.a L.CV
L-CA
Ungauged Estimated
site L-Moments
descriptors
| Choice of
e AT FDC
N , analytical
Method adapted from flood freq. analysis
. Laio et al. 2011, J. Hydrology form

» Ganora & Laio 2015, WRR
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FDC Model selection

LN3 — GLO best

o | — LN3 performing on average
é | but NEGATIVE Q values

% ) b Final choice

g’ ; ) Burr-XIl distribution

%’ - = (NO Negative Values !
;_ F(x)=1—[1—k(§)c]’l( k#£0
;. ~1-en[-(2)] #=o0

| | | |
0.0 0.2 0.4 0.6

Ganora & Laio 2015,
Exceedance frequency

|. Hydrologic Engineering ASCE
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Relations between descriptors and L-Moments

Estimation of the mean annual flow (mm):

Y = —7.3605 - 10° + 1.2527 - MAP +3.2569 - 1071 - hy,+
5.2674 - fouriergy — 6.7185 - cloy

Estimation of L-CV:

Loy = —2.896- 1071 — 2.688 - 10~3clc3 + 9.643 - 10~° a75percento+
+1.688 - 10 *MAP + 2.941 - 10" c_int

Estimation of L-CA:

Lca = 4.7551 - quota_massima™>-4'% . IDFa_std®%%%% . cy_pp0210%
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Application framework

DELIMITATION
OF THE BASIN

APPLICATION OF COMPUTATION of
REGRESSION MODELS FOR DISTRIBUTION
L-MOMENTS (Y, LCV,LCA) (Burr, Weibull, Pareto)

ESTIMATION PARAMETERS

EXTRACTION OF THE
GEOMORPHOLOGICAL
AND CLIMATIC
CHARACTERISTICS
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Geoinformation platform

P First application (Qgis) I

/
/ % o 240 crugak-renesrorgil - ol

1! RENERFOR,desaiior - Estazione descrior| ¢ bacino pel il medello AENERFOR el

| | Fommeers | og | walp

BN ABANDIYNANS

| i

~N—_———— e e —
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>

Provide access to GIS data and functionality
over the internet

Allows users to access calculations
independently of the underlying software

Data does not need to be housed locally
(client side) but are maintained by the
hosting entity

Server processing times faster than client
side scripting
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Tech advance: WPS implementation

A WPS (Web Processing Service) is one of the OGC specifications to provide access to GIS

data or functionality over the internet in a standardized way.

OGC Standard services:

e WMS - Web Map Service

e WFS - Web Feature Service

e WCS - Web Coverage Service
e WPS - Web Processing Service

"’
I |
- WY
e .
<) )
i

Request HTTP (Get/Post)
(Literallnput / Compelxinput)

——————

— —_—
: INTERNET ’

/Processus A

Processus B

Qo

Processus C

F‘{esponse HTTP-XML (Text, GML, GeoTIFF)
APPLICATION (LiteralOutput / CompelxOutput)

CLIENT WPS
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The platform developed

[ CLIENT ]
[ Browser ]  QGls, ArcGls }
) g ) A
Mapping application: O T
‘ Javascript, ‘ Iwug;" J
Openlayers, CSS... i
i WS L
WFS WPS
WCSC A

PyWPS enables integration, publishing and
execution of Python processes via the WPS
standard.

Application Server

Web Server Database
(Apache) PostgreSQL

[ SERVER ]

[
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The WPS services proposed

Two WPS procedures are developed:

» Basin boundary delineation

» Extraction of basin descriptors and estimation of regional FDC curve

Watershed delineation

~|E: 363869
N : 4971770

\ = \

‘e P QT [ \
G Ll N
Y b = \

) f e

GRASS

r.water.outlet
Creates watershed basins from
the drainage direction map
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BASIN BOUNDARY
DELINEATION

iEiIe Modifica Visualizza Cronclogia Segnalibri §trumenﬁ Aijuto

mappaprincipale al +

< Cc @ ® & 130.192.28.30/maps/jquery/default.htr

mappaprincipale v

, exBox 4 Circle @free QRicercak""“'” : LV el oo | AR | ; - X 0

<

= 0 Lol = N VAR T TR o T DR Procedura di delimitazione di bacino

X: 363869

Nome bacino: Chisone

Shapefile bacino:
Nessun file selezionato.

B ; . oy » 4 g ThR L
L Nl £ g NS 2 e - B 9 ¢ / mmagini 82018 JerraMet

Q Ricerca coordinate: 810216.36451, 5593995.24439
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BASIN DESCRIPTORS
EXTRACTION

Progetto Modifica Visualizza Layer Impostazioni Plugins Vettore Raster Database Web MMQGIS Processing Guida

DEBAQR (@*PLLRPPRAR G- Ko RBEET=0%

& & 3 > f
»//' [_} o) e C :j & [m 2 abg| ,'?“; &l & m:‘ » o [csw iﬁv " - % Q ¥ 3
|
(]
~ T
Layers Panel @ B Process | Documentation
¥o g & v &% O Titolo del processo: |
'ﬂ x Chlsone Renerfor_delimitazione
' - tca_filtro
[+ x Idrografia Inserire il nome che si vuole dare allo shapefie del bacino
% Google Physical
f £ % B ortofoto Regione Piemonte 2010
a Inserire la coordnata est dela sezione di chiusura del bacino 363869
Inserie la coordnata nord della sezione di chiusura del bacino 071770
(Selezionato)
% Elaborare solo oggett selezionati
‘Complex output(s)
@ shapefilebacino Renerfor_delimitazione_shapefilebacino_1 -
6@ QgsWPSClient-Susannz-2.0.16
,ﬂ connetti ucddi processo
- Renerfor_delimitazione finished successfully
v
AGEdT
—< 100% : '-j’"m:'\v-'\ s
, .‘,mg..\/\--d‘:" g
¥ J ! s e s
Coordinata 6.7427,45.0797 E] Scala | 1:574.854 | v | Rotazione 0,0 2 X visusizza @ erscizss7(oTF) @
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ESTIMATION OF REGIONAL FDC CURVE

GRASS
r.univar
o r.stats

area_km 583.12
quota_media 1734.07
quota_massima  3234.0
curva_ipso_75% 1268.0
MAP 1048.45
IDFa 17.44
IDFa_std 3.37
fourier_gl -13.635
cv_rp p. 368
clc2_perc 57.86
clc3perc 25.01

4 n »
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/ Python

Estimate regional
L-moments

openpyx|
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on parameters
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ESTIMATION OF REGIONAL FDC CURVE

mappaprincipale

< - C @ ® & 130.192.28.30/maps/jquery/default.html?mapset=mappaprincipale

Descrittori del bacino:

area_km 58053
quota_media 1739.25364753
quota_massima 3234.0
curva_ipso_75percento  1277.0
MAP 1048.15003213
IDFa  17.4113267324
IDFa_std  3.33789899463
fourier_B1 -13.5230264304
cv_rp 0.367889864073
clc2_perc 57.8660878852
clc3_perc  24.9375570599

["]Impedisci a questa pagina di aprire ulteriori finestre di dialogo

3rd International Electronic Conference on Water Sciences (ECWS-3), 15-30 November 2018

o water MDPI
=] -



ESTIMATION OF REGIONAL FDC CURVE

. A RS

Progetto Modifica Visualizza Layer Impostazioni Plugins Vettore Raster Database Web MMQGIS Processmg Guida

[ = l QR 4’w@@pﬁ HPPRALAR e -H-a-L,BEES =
P )B®-® i SRR SRR T R (T _

| Risultato
Layers Panel GBS oK
@ ®, Y & v & ’1 [1
Descrittori del bacino:
x D Chisone area_km 580.53
" atialo idrografico. i quota_media  1739.25364753
quota_massima 3234.0
I t:a—ﬁ't':a curva_ipso_75percento 12770
Idrografi MAP 1048.15003213
% Google Physical IDFa 17.4113267324
£ | i ortofoto Regione Piemonte 2010 IDFa_std 3.33789899463
-13.5230264304
0.367889864073

57 8660878852

CURVA DI DURATA DELLE PORTATE (BURR)

QusWPSClient-Susannz-2.0.16 [FX]

connetti uccidi processo

Process Renerfor_descrittori accepted

<«

1 voce in legenda eliminata.
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Process | Documentation |
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