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Outline

= Objectives & Conceptual framework
= Results Objective 1

* Progress Objective 2

» Potential Collaboration Objective 3

e Contribution to the CHANGES Book

e Qverview
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PhD Research Objectives
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1. Evaluating quality of data collected by volunteers
(Italian study site)

- Inspection of bridges and checkdams

2. Evaluate volunteer inspections for management
of hydraulic structures (Italian study site)

- Decision support methodology to evaluate the
functional status

3. Quality of data collected by volunteers using a
mobile application (Other study site)

- Advantages for the quality of data-collected
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User centered-design approach*

(Citizen based-data for management of hydraulic structures)

uoIPNPOoIIU|

User requirements

H_\
Available knowledge ana

ANALYSIS

Technical Chil
Services  Protection

.- Evaluation criteria Tasks and workflow ). \
i 2
! : -
R Database design
Workshop and users o
feedback £ u‘
: !
" 2 Yo System and functional™\ _'
| Sy - requirements

*(adapted from Baroni et al. 2010)
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Functional status

«Physical conditions of the structure that may affect the
function type for which it was designed or built» (Uzielli et

O
.
D
e al, 2008)
= ’

D

H

/) CONDIZIONI DELI'OPERA

Ay

DIFESA SPONDALE
| 20 METRI A MONTE § A VALLE

PUNTI CHIAVE DELL'ISPEZIONE @ akiaa o SN S >
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Inspection form & data collection exercise
(bridges and check dams)

T @An2alqo

 Registration
questionnaire
(Marie Charriere)

= -
- Introdurcns ) )
= Sammmemn e 1 day Training
= == aeme B L s g

for Learning Group

« 1 day of
Inspection test
for Learning and
Control Group
(LG & CG)
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Evaluating quality of data-collected

All-V T
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«True
Value»

Inspection tests in 6 structures Assignation of ordinal scores to

the rating scales

Accuarcy, precision & Completeness (EPA, 1997)

Accuracy levels:
(Frequency levels)

Unspecified No, ansvier’ T T— Could nuf be Murfe than one "Unspecified" option
answers: -answered applies

@ >90% @ 7090% (P 50-70% (W <50%
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Conclusions based on 11 technicians and 25 volunteers

o
3 1 ified
€ “Un-specifie
(@) .
= Compara_ble performance but with a » 2 answers (Us)".
) pre required range in precision.
H

4

5

2. Ratings should specify when water or
sediment did not allow the assessment.

3. Comments and geo-referenced pictures
are still required. »

4. Prescreen potential problems.

» Completeness ratio (%)

» Prelimnary Indexes

5. Handle subjectivity of volunteers with
: » Low-to-very-low
Fuzzy logic theory. y

“d CHANGES
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Evaluate volunteers’ inspections for management of

@) -
=@ hydraulic structures
a Identification
& of technicians
) (login)
R 25
Technical J Civil -
Services PmIcﬁun
Schedule first level
b inspections
Evaluation of b GIS interaction]
first level inspections 1
(Decision support methodology f—— A\rallahll:lw;:r
per structure at parameter level) (Form sumission)

"y N
: — Lo f“l‘,{;b&n I:'I_;s_mrq%&
[+ o L B
P = e rrmm e e e --- ¥ t"i'—'if il Tk e
No action is

reih, [T
D NS
required Tt Sl M&'M

E e
Cleaning by hand - !
() ortracking : f 5 L
1st level inspection )
< ol
2nd Yes Other adjustments
.-nspecrm.‘ans? to the structure
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How to evaluate the functional

Technical

Services status* of the structures?

Iml!ll..tpwlz. 2Pt Score: | 1 Defme rulex

Evaluation of
velunteers, iNSPeCRn® . ...........cccnmmnrenriaemsnsasis,

Assignation of weights &

parameter Ievel s NI e ——

®)
o
[
)
®
=
<
)
N

reference l‘lﬁl‘lﬂ! for a structure AHP Select from the drop-down menu the status [ Average rating (ave)
to be plotted: Werqhted status v 7l yorst Recomr‘rpnde_d action:
(Saaty 1987) ~_ WLy I 5
: \ e 2 4
= @ |‘;' P % o
: (Chen et —_— ' N Y “IN m
: [+] ’ el :
. al1992) - \ o "
: y4 o . * lestald M.jiborth_tt
) ApéPrcota Idx(%C) - 225
TOPSIS

‘ .:3[}: 0\ *l h IdX(%C)
(Hwang & Coxer*” IdX(%(?)H* ® I::-Orghetm _,,..-«"

Yoon 1981) : T

L @) el —
: SO o __ el @ r ..
Rules to identify potential h““rl %C) : g /

Functional index for A parameter: Closeness to the ideal status

] .y S e TV ' 3
actons pa sickes () r
at parameter level 5 m cae® ¢ "
: L} Y
(indexes comparizon) : e b s i Xe
B : = 1, o
I (Adapted from Nalafl and : LN FL.T )| avey L. u) mLyvelry |.IU'JI'l I'I"1£‘l'.:lULILI fAagvely |.I'JL'P AT ral yuuu »
| Bhattachar (2011)) Score{51.9)| ave(13.6) Al)Fair good A2)Fair A3)Wery poor A4 Fair good -
| - * My
! Execution of 5 s
| m action 0 20 40 B0 80 100
|
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Prototype web-based tool

o
O
[ S—
D
O
t,
< Yip——— L . '
® Technical Chl < 1 KNOWLEDGE BASE
) Vs Senices Protection
Web browser 2 GRAPHICAL
OpenGeo SDK API SER INTERFACE
Client side (html and javascript code) HTTP
Server side (java and php code) Get/ Post
Apache Tomcat Web Server
Geoserver, PHP database connections
3. DATABASE
MANAGEMENT SYSTEM

Spatial database
PostgreSQL, PostGIS
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Prototype web-based tool

Suite App - Mozilla Firefox

B suite App

&= | @ localhost:8080/changes-fella/app_c

+ @ | B~ > to the selected row + ex

®)
o
[
)
®
=,
<
)
N

Schedule First Evaluate First

Level Inspections ™ Level Inspections
Project Properties

Map Properties [«| map

Evaluate First Level Inspections -

# Parameter Output

= Step: 1. Select Structure:

I ed_findex b0

&= Mot scheduled

[ Mot available inspectic

1 ABC
H Step: 2. Set weighis:
- & Step: 3. Check reference ratings: O Mot evaluated
@ Report evaluated
H Step: 4. Select report:

® Step: 5. Get Indexes for Functional
status:

H Step: 6. Set rules for petential
actions:

[® Step: 7. Update colour mapping:

| Gemara
{7 ded Friui

i 5 N
] cd_b findex cd_b rule cd_b compl repidbtedr. cdrefvbidt ..

1000 3

codice
0300541800004

2
L - =l . ' i

=-

[ Help || 1. Select Structure:

The corresponding Help contents will be here.

3
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Prototype web-based tool

Suite App - Mozilla Firefox g = o)) 419PM R juliette
B Suite App

¢ 8A23lgo

-
E & | @ localhost50 Uz.php + @ | |E ~ ) to the selected row +ext js 3.4Q/ \I} Q w
4 i &8 Welcome juliettica@hotmail.com Er =~ A~ a-
Schedule First _ Evaluate First k
Lavel | 1i i
l Project Properties Help | 1. Select Structure:
> § Evaluate First Level Inspections - & Help
s # Parameter Output [=] Available structures:
b e i I . f
= o Step: 4, Sefect Structure; Res Agency: ogical Survey | v | Simc:ture Selecttype..._. x|
. | Identification | Dimensions (met || Connected elements
1. ABC osooeEt0.. ) ! | tmetersd |
B h ) - 1. 0300330200003 =
= Step: 2. Set weights: ! StriD: | 0302286100D02
F - . 2 | 0300591500003 )
e 2a. A 8, A . e A & 3| 0300541800004 Type: gabbionate
b, B B =F Al 0302996100002 -
2 c 8 = . 1 Material: Pietrame
. = ® 5 | 0300594400002
3 Step: 3. Check reference ratings: AR Q. " AL 6 0302045600003 Arrangement:
-~ 4
— = 2 A Ay 7| 0302306900001
= o VY 2 o
3b. B £ 1N L‘* 0 MR MR *‘ | B 0300590600001
dc. C ah A o n o - 5 | 0302247500001 L
— IR MR MRS M J B - o v z
= A . & /J/ A o A & I'- i~ & L A
{# Step: 4. Select report: monr et el A A ¢ {
A ~ A . A X 4 i
H Step: 5. Get Indexes for Functional A A b‘ MR HEHR R A & A
status: ,H'/ A - - — = 1.‘ A A e ¢ ha ‘1. e
- a AL R PR A i\ 4 Aya s
= [# Step: 6. Set rules for potential = ! - A
i actions: _~% - T
=/ 8 >
‘-:r @ Step: 7. Update colour mapping: __,/fq v
- et A A & 4 - “£ ey & 2 -
L A Y ) &
A
= A 4B s Select Close
— 4 ; A
E od _b_findex cd_b rule cd b compl epidbtedr. cdrefv bidt ... codice
= 200 (1] 100.0 4 0302256100D02
i
e R zoter

%
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Prototype web-based tool

Suite App - Mozilla Firefox

®)
o
[
)
®
=,
<
)
N

= | @ localhost:8080/changes-fella/app_changes-fella ~ @ | B~ > tothe selected row + ext js 3.4
s Y & Welcome juliettica@hotmail.com =~ =~
. Schedule First Evaluate First
Level Inspections ™ Level Inspections 5
: ‘ Project Properties Map | Help |
= | Evaluate First Level Inspections =| {28 % % o= = @ 52 BB scarch for a tocation .. 5 The corresponding Help contents will be here.
#  Parameter Output Y v .
[ Step: 1. Select Structure: £ i'_:_:z'.- - _' T R S
[# Step: 2. Set weights: : ..........
S - g ?
[H Step: 3. Check reference ratings: ~— i Nﬂ actlﬂ-n |E
H Step: 4. Select report: ' reqUImd
= Step: 5. Get Indexes for Functional '_'l-'.
status: |
fa. A D . I. —_—
— o b CI'EE!'“I'IQ D}F hand
. or tracking

@ Step: 6. Set rules for potential
actions:

1st level inspection

Ba. A 2, & ‘-Toh'nezzo

E 5. C A

6b. B
6c. C

Other adjustments
to the structure

= Step: 7. Update colour mapping:

— 7a. A A, illa l"“
‘-__ ?b (=) ' L " .--
7. C i, > | Cemona, Ve = )
4 = Esat SN ity 1o
cd_b findex od b rule cd_b compl rep idbtedr.. cdrefvbidt .. codice
100.0 o 100.0 1 0300330200003
L= Dis
—
s R
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Evaluation workshop: (Inspection tests in 6 structures)*

Participants’ Groups

(Abitato Cucco, Malborghetto) CG LG~ Day 1: Inspection
e gy pEmeTemromm — . X5 x 10 Day 2: Web-tool

®)
o
[
)
®
=
<
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N

1 day 2 days of involvement

r AE**\

ldXA ’ E_Exgectation’s ‘

questionare

IdxB y
IdxA IdxA 8 Same
H-| weights/
1dxC
IdxB  ldxB g structure
- | 1dxC IdxC
N - = Expectation’s —-— Satisfaction’s
*(Hussin et al. 2014)

questionare

. uestionare
** To be confirmed
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Evaluation criteria

1) How effective are the indexes
to represent the functional
status of the structure?

——~ - Transparency:
--l - Information about decisions and

decision-making procedures.
é (de Fine Licht 2014)

- Uncertainty*:

changes in rating scores.

—— -] Changes in the indexes induced by

2) How can the
methodology and the
tools being improved?

Use feedback
of participants to:

- Intepret results
- Improve methodology and

J | tools
- Sensitivity™*:
- X changes in the rating scores that
£ "‘w\ are required to get aY index.

**DEFINITE tutorials

4 CHANGES
TU Delft @ National Research Council of Italy ey Challenge the future 16




Advantages on quality of

2 data-collected using a

@ mobile applications®

=

D -

W o g D .
e Accuracy & Precision: = ,
linguistic rating scales. + ;‘ ‘
 Completeness: ri of -

% unspecified answers

* Representativhess & Comparability:
Embedded glossary and tag of pictures

* Looking for internship funding & ICT support.
Potential collaboration WeSenselt Project to inspect
dikes in NL.
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Ch 05: Adapting risk management
strategies to future changes

1. Emergency preparedness and response strategies in Europe — an
overview: assessment of organizational capacity*

)
L
=
=
)
m
wn
oW
o)

o

-

e Theoretical & Lit. Rev.

2. The role citizen of science projects to support risk management
strategies (5 pages)

 Theoretical & Lit. Rev.
« Example Italian case study.

3. The role of ICT- and mobile-based tools to coordinate prevention
and preparedness activities (10 pages)

 Theoretical & Lit. Rev: Need for User — centered design approach

* |ICT tools CHANGES study sites (e.g. PETER, SIDS, ARCUS)

 Examples Italian case study and other study sites for coordination
and support of ICT
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So far..

Achievements Challenges

O
<
@
<.
@
=

» Conference Papers:
» Stakeholer involvement is a

- FloodRisk 2012 time consuming approach.
- Hydroinformatics 2014

» Socio-technical approach

« Journal Papers: required volunteers
involvement & support of
- Submitted Quality of volunteers’ data ICT tools.

- On progress DSS methodology
- Co-Submitted on Coordination

: * Replicate the methodolo
preparedness & prevention P gy

In other study site/hydraulic
structure.
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Thanks for
your attention!

(+)
()
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