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Presentation of the SURVEY software
Présentation du logiciel SURVEY

 SURVEY is a software that allows statistical ° SURVEY est un logiciel qui

analysis of dam monitoring data. permet d'effectuer une analyse
statistique des mesures

d'auscultation de barrages.

 SURVEY was developed by INRAE. It

integrates the HST and HST-P analysis « SURVEY a été développé par
methods: INRAE. Il intégre les méthodes
 HST model: Hydrostatic Seasonal Time d'analyse HST et HST-P:

e HST: Hydrostatique Saisonnier
Temps

e HST-P: HST-Pluie
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e HST-P model: HST - Rain
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Presentation of the SURVEY software
Présentation du logiciel SURVEY

 The SURVEY software has 2 modules: * Le logiciel SURVEY présente
e A calculation module written in FORTRAN 90 2 modules:
* A user interface written in JAVA  Un module de calcul écrit en
FORTRAN 90
* Une interface utilisateur
* Requirements: écrite en JAVA
* Windows
* JAVA, version 1.8 or later e Prérequis:
 Windows
* JAVA, version 1.8 ou
ultérieure
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Tutorial — Case study

TD — Cas d’étude

e Let's start !

e Open the "Survey" folder and double click

on "Survey.bat".

~

Nom Medifié le
analysis 30/07/2021 14:37
bin 29/07/2021 14:18
config 28/07/2021 15:09
db 30/07/2021 15:34
jar 30/07/2021 14:37
logs 30/07/2021 15:33

Survey.bat 20/07/2021 15:47

Tyn)

Do
Do
Do
Do
Do
Do
Fic

A2 Survey V3.0

e Quvrir le dossier "Survey"

"Survey.bat"

— X

INRAZ

science for people, life & earth

Copyright C5 SI 2009-2010

1@

& ]

et double click sur

G‘ﬂ
m ‘ ‘ eDF CIGB-ICOLD Marseille 2022 - Analysis methods of dam

monitoring data - 27/05/2022

’; \} comité francais
4 : des barrages

el réservoirs



Explore the database

Explorer la base des données

M8 Survey V3.0 - Dam management screen - Active dam @ "Belmont” — O x
Systermn Miscellanecus Dam management Dam  Instruments and variables

Display mode

(@) General informations

() Measures
() Results analysis

dams
[ | Belmont
Dam 1
- | VIRTUEL

comité francais
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Explore the database

Explorer la base des données

General information:
- about the dam

- Monitoring instruments

A2 Survey V3.0 - Dam management screen - Active dam : "Belmont” - O &2 Survey V3.0 - Instrument management/variables screen. - Active dam : "Belment” - O >
System  Miscellaneous Dam management Dam Instruments and variables System Miscellanecus Dam management Dam Instruments and variables
Display mode: ; Identifier : [
Identifier : Belmont : : :
(@) General infarmations \ = e (@) General informations Dathet ! Type:: Input group :
() Measures Title & Belnont dam (O) Measures
() Results analysis (O Results analysis
Description &
., dams ~ , dams ~
B Date of impoundment : | z1j05£2022 | &-| | Belmont Description :
- 05 MNumber of instruments referenced : | 24 Mumber of stored variables : 2 o
da 842 ) A R & CCP1
- 4 CCF 5 Modification date : | 21fos/2022 | Save date : ~# CCF 5
- # CCF 5bis # CCF 5bis status: 00 Unit : Date of installation :
- 4 CF1 Number of measures ¢ | 29359 - CF1
- @ CF10 @ CF10 :oiﬁaﬁon dlate : Regression date :
. . P = " @ CF11 eference value : 369.930
: E:: j‘é Minimum water level rating ; | 3s0,000 | (m e CF12 Min. value : 0.000 Max. value : 0.000 Max, variation : 0.000
S — Mumber of measures : 557
- 4 CF13 Mormal water level rating | 400,000 | (m) - CF13
@ CF14 : - CF 14 V0 represents the gross measurement
- @ CF2 Highest Water Rating : [ 402,00 m) - CF2 s 0.000 s 0.000 o 0.000
. CF3 i @ CF3 V4. 0.000 V5: 0.000 V6 0,000
: E V8 : 0.000 Vo : 0.000
4@ CF§ I _ = # CF5 vz 0.000
s Madify Save Delete Caniel o CF7 Formula :
-4 CF9 Print 1 r Close - # CF8 Modify Add Save Delete Cancel
- @ Piezo 1 w | ~# Piezo 1 w Search Print Close

¢
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Explore the database

Explorer la base des données

Measures

4@ Survey V3.0 - Instrument management/variables screen. - Active dam : "Belmont” — O st
System Miscellaneous Dam management Dam  Instruments and variables
: elmont-CAPCF 1
[ (®) Measures ] 405,01
| 402,5 1|
|} dams A
=] | Belmont 400,01
o C2 i
-~ T35 |
- @ CCF 1 ] 397,54}
- CCF5 j
& CCEChic
- 395 41
-4 CF 10 :
@ CF11 392,51}
- CF12 .
- @ OF 13 Hglfl,.ﬂ o
% CF14
- # CF3 Ealh| . ; : : : : : . : . .
~® CF5 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040
-~ CF7 Time
& > €eDF
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HST analysis
(over the whole period)

Analyse HST (sur toute la période)



Case study

Cas d’étude

: = -
3 bl cri — % ceas
deegn N % B crih
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HST analysis (over the whole period)
Analyse HST (sur toute la période)

1
Choose a dam

——>

A2 Survey V3.0 - Dam management screen - Active dam : "Belmont”

System Miscellanecus Dam management Dam  Instruments and variables

Display mode
(®) General informations

() Measures
() Results analysis

dams
Dam 1
- | VIRTUEL

¢
& S eDF

Belmont

Data Structure Management
Id

Data Management

Use of data
Description :

Date of impoundment :

21052022

Analyze instrurnent

2
Analyse

instrument

Alt+Maj+A
Use the results between two analyses Alt+Maj+U

CIGB-ICOLD Marseille 2022 - Analysis methods of dam
monitoring data - 27/05/2022
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HST analysis (over the whole period
Analyse HST (sur toute la période)

h ﬁ Survey V3.0 - PAMALYSISMAME - Active dam : "Belmont” X
C oose CCF 1 ) Regression calculations : Selection of instruments
Instrument(s) :
[_ Tdentifier 2 Installation Regression First measure Last measure Nb measures
[op3 | |31/01/1385 [31/12/2021 557 A
cs5 31/01/1985 557
— CCF 5 31/01/1385 31/12/2021 559
CCF 5 bis 31/01/1985 31/12/2021 559
CF 1 31/01/1985 31/12/2021 557
CF 10 31j01/1985 31/12/2021 555
CF 11 28j02/1997 31/12/2021 405
CF 12 31j01/1985 31/12/2021 555
CF 13 31/01/1985 31/12/2021 559
CF 14 31/01/1985 31/12/2021 559
CF 2 31/01/1985 31/12/2021 557
CF 3 31/01/1985 31/12/2021 557
CF 5 31/01/1985 31/12/2021 559
CF7 31/01/1985 31/12/2021 559
] 31/01/1985 31/12/2021 559
Piezo 1 14/11/1984 31/12/2021 504
Piezo 16 14/11/1984 31/12/2021 503
Piezo 19 14/11/1984 31/12/2021 501
Piezo 2 14/11/1984 31/12/2021 504
Piezo 21 14/11/1984 31/12/2021 503
Piezo 22 14/11/1984 31/12/2021 502
Piezo 4 14/11/1984 31/12/2021 483
Piezo 5 14/11/1984 31/12/2021 455
RAIN 01/02/1387 13/04/2022 12668 v
Previous | | | Save | Close

comité francais

& S eDF | |
‘ ‘ CIGB-ICOLD Marseille 2022 - Analysis methods of dam 11 Comié funcas

monitoring data - 27/05/2022 ™ etréservoirs




HST analysis (over the whole period)
Analyse HST (sur toute la période)

| Survey V3.0 - PANALYSISMNAME - Active dam : "Belmeont” *
ey
Regression calculations : Parameters of the analysis (1/2)

C h oose H ST Mature of the desired adjustment : | Model without rain (H+5+T) -

AnalySiS periOd Startdate : |01/01/1985 End date : |21/05/2022
0 1/0 1/ 1 98 5 Output of results : | y-Extrait\V3,0\SURVEY_V3.0_EN\db\analysis\Belmont-21-05-2022-13-36-07. zip Browse. ..

Edit the table of actual measurements

Activate these
three options

Calculate and edit the 95% confidence interval

fraw the theoretical curve (L) on the constant condition graphs

Previous Next Save Close

b‘ﬂ
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HST analysis (over the whole period
Analyse HST (sur toute la période)

Try the default values

Computations are finished
gj Survey V3.0 - PANALYSISNAME - Active dam : "Belmont” X g; Survey V3.0 - PANALYSISMAME - Active dam : "Belmont” *
Regression calculations : Parameters of the analysis (2/2) Regression calculations : Execution of calculations
Instruments  Masous Duration Beginning End Mo, of values R2 MOYCOT
Instrument analysis<CCF 1=
...Generation GENERAL PAR
... Generation REGRESSITXT
Select the explanatory variables (according to the stepwise process) . Generation ANSWER tet
... Regression calculation
Fisher-Snedecor entry threshold @ | 4,000 | - Reading RESULTAT.REG
Fisher-Snédécor output threshold : | 4,000 |
Pre-select drift terms
Fisher-Snedecor entry threshold : 4,000 |
Fisher-Snédécor output threshold @ | 4,000 |
save

previous | [ Next | Save || Close |
¢
& -

CIGB-ICOLD Marseille 2022 - Analysis methods of dam
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HST analysis (over the whole period)
Analyse HST (sur toute la période)

84 Survey V3.0 - PANALYSISNAME - Active dam : "Belmont” *
Regression calculations : Graphs

Comparison graph
between:

- measured values
- calculated values

oy~

Wk o~ W s W]

' '
L) I =

&

1985 19:90 1995 2000 2005 2010 2015 2020
Time [Years]

|—3'1— Measured values —+ Calculated values |

[ ExportcsV | Exportgraphs |

— 14 ;;i gmr‘téﬁuncais
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HST analysis (over the whole period
Analyse HST (sur toute la période)

Measurement graph : CCF-1 Analysis of the effects of the variation of the water body : CCF-1
R2=00978 R2 = 0978 / Contribution to R2 (in%): 82.62
‘| Hydrostatic effect
: (83%)

o kbR o R W s o N

-4
2005 2010 383 384 385 386 367 388 389 300 391 392 393 394 395 396 397 398 399 400 401
Time [Years] Cote du plan d'eau [m]
|* Measured values —+ Calculated va‘ues| | X Comrected measurements + Calculated vabe|
Seasonal Analysis : CCF-1 Constant condition analysis : CCF-1

R2 = 0978 / Contribution to R2 (in%): 0.65 R2 = 0978 / Contribution to R2 (n%). 1672

Time effect
(16%)

Seasonal effect
(1%)
25 50 75 100 125 150 175 200 225 250 275 300 2325 350 375 Aarsei”e 2022‘Ana|ysis me 1985 1990 1995 2000 2005 2010 2015

Time [Days] ) . Time [Years] glﬂéﬁam;ais
[ Conected measurement_+ Caculated value | nonitoring data - 27/05/202  [&carected messaament -+ Cacuiated vilos = 5% confidence interva sup__95% confidence nterva ] et réservoirs




HST analysis (over the whole period

Analyse HST (sur toute la période)

&2 Survey V3.0 - Instrurnent management/variables screen, - Active dam : "Belmont” — O >
Systern Miscellaneous Dam management Dam  Instruments and variables
e Data relating to a regression calculation of type 1
() General informations
() Measures Instrument : COF 1 Title: CAPCCF 1
@ Results analysi Analysis done on : 21f05/2022 on: 232 value(s)
=, Belmont ~ Found between: 01/01/1985 and the : 21/05/2022 or & duration of : 13654 day(s)
- % C2
% C§ R2 coefficent 0,9780
B Average Standard deviation :
- ¢ CCF 5
- 4 CCF 5 bis level : 394,7113 4,3625 (m)
-~ # CF1
- 4 CF 10 / Regression eguation (reduced levels and times) :
- @ CF11
- 4 CF 12 -11,3912
- CF13 + 0,0000 X T + 2,1876 X EXP(T) + 12,4493 ¥ EXP(T)
- % CF 14
& CF2 + -0,3330 x SIN + 0,0000 X cos + 0,0000 x SICO
% CF3 + 0,0000 X SIN2 + 2,6205 % z + 0,4434 x 22
@ CF5
@ CF7 + 0,0000 X Z3 + 0,0000 % 74 + 0,0000 ¥ P1
- # CF3 + 0,0000 x 22 + 0,0000 x P3 + [ o0mo0 | x P4
- 4 Piezo 1
- 4 Piezo 16 \ + 0,0000 X P56 + 0,0000 % P73
- 4 Piezo 19
-~ 4 Piezo 2 W

| -

monitoring data - 27/05/2022

Model
parameters after
multivariate
regression
analysis

comité frangais
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Merging graphs

Fusionner des graphiques ,

1
Choose
adam

——>

System Miscellanecus Dam management Dam  Instruments and variables

A2 Survey V3.0 - Dam management screen - Active dam @ "Belmont”

Display mode 4
I
() General informations

(®) Measures

Data Structure Management >I Balmont
I p— > Editor AlteMaj+E —_

1 Export to CSV format  Alt+Maj+X
iAIIows to edit the active barrage. |

Uze of data

() Results analysis

dams -

¢
& S eDF

=3
Date of impoundment : 21/05/2022

Description :

CIGB-ICOLD Marseille 2022 - Analysis methods of dam
monitoring data - 27/05/2022
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Merging graphs

Fusionner des graphiques

Choose CCF1and Z Choose CCF1and Z
Click “Edition” Click “Merge graphs” Click “Next”

A2 Survey V3.0 - Editor menu - m} x A2 Survey V3.0 - Editor menu — m} X A2 Survey V3.0 - Graph merge menu — ] >
Number Identifier Title Nature Type Input group Instrument | | Number Identifier Title Nature Type Input group
1/26 [CCF 5hbis CAPCCF 5 bis 1 Formula | |
2/26 Piezo 19 Piezo D 19 1
3726 Piezo 16 Fiezo D 15 1 Dated | | Gross value | | caaatedvaloe [ ]
426 CF 14 CAPCF 14 1 Low | | Max ‘ | Max variation I:l
5/26 Piezo 22 Piezo D 22 1
6/26 Piezo 5 Piezo D 5 1
7% Piezo 21 Piezo D 21 1 First Former l:l MNext Last
&/26 Piezo 4 Fiezo D 4 1
5% Piezo 2 Piezo D 2 1 Date Z L
10/26 cz2 carC 2 1 e SEtaLE ~
1126 Piezo 1 Fieza D 1 1 12/12(1384
12/26 s CAPC 5 1 13/12{1384
Water level I
14/26 cFs CAPCF 9 1 Bl R
15/26 cF 7 1 16/12(1984
16/26 cF 5 1 17/12{1984
17/26 cF3 CAPCF 3 1 i
18/26 cF2 CAPCF 2 1 LB Eas550
15/26 = CAPCF 1 1 e
20/26 cF 10 CAPCF 10 1 21/12/1984
2126 cF it CAPCF 11 1 B
33776 cF iz CAPCF 12 1 = E25,520
23/26 cF 13 CAPCF 13 1 24/12/1984
24/26 RAIN Daiy rain 0 25/12/1984
25/26 cCF 5 CAPCCF 5 1 Elon
CAPCCF 1 1 i £, 200
28/12/1984
29/12/1984
30/12/1984
31/12/1384 377,180
01/01/1385
02/01/1985
03/01/1985 v
(®) Gross measurements () Calculated measures [[] Evolution curves
Export CSV Merge graphs Export graphs Selection Save Leave ‘ Export C5V ‘ ‘ Merge graphs | | Export graphs ‘ ‘ Selection | [ Editon Save

HIVIIWINEg uala - £/ /Vof Vs et réservoirs



Merging graphs
Fusionner des graphiques

Belmont dam

377,5
375,0
3725

370,0

1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Time

== GCF1l—2
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HST analysis
(over a selected period)

Analyse HST (sur une période sélectionnée)

CIGB-ICOLD Marseille 2022 - Analysis methods of dam %j omité francais
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HST analysis (over a selected period

Analyse HST (sur une période sélectionnée)

1
Choose a dam

——>

A2 Survey V3.0 - Dam management screen - Active dam : "Belmont” — d
System Miscellanecus Dam management Dam  Instruments and variables
Display mode Data Structure Management >
i i Id Belmont
(®) General informations Data Management 5
O Measures Use of data 3 Analyze instrument Alt+Maj+ A
(O Resdllts analysis e Use the results between two analyses Alt+Maj+U
dams o
Description :
Dam 1
VIRTUEL

3

Date of impoundment :

21052022

gj Survey V3.0 - PANALYSISNAME - Active dam : "Belmont”

) Regression calculations : Selection of instruments
Instrument(s) :
~
Identifier Installation Regression First measure Last measure MNb measures
C2 | [31/01/1985 [31/12/2021 557 P
Cs 31/01/1985 31/12j2021 557
31/01/1985 2
CCF 5 31/01/1985 31/12/2021 559
CCF 5 bis 31/01/1985 31/12j2021 |559
CF 1 31/01/1985 31/12j2021 |ss7
CF 10 31/01/1985 31/12j2021 559
CF 11 28/02/1997 31/12j2021 205
CF 12 31/01/1985 31/12j2021 559
CF 13 31/01/1985 31/12j2021 559
CF 14 31/01/1985 31/12/2021 559
CF 2 31/01/1985 31/12/2021 557
CF 3 31/01/1985 31/12/2021 557
CF 5 31/01/1985 31/12/2021 559
CF 7 31/01/1985 31/12/2021 559

21

2
Analyse
instrument
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HST analysis (over a selected period

Analyse HST (sur une période sélectionnée)

Choose HST

Analysis period:
From 01/01/2000

Activate these
three options

Try the default values

gj Survey V3.0 - PANALYSISMAME - Active dam : "Belmont”

Regression calculations : Parameters of the analysis (1/2)

Nature of the desired adjustment : | Model without rain (H+5+T)

Startdate : |01/01/2000

End date : |21/05/2022

Output of results : | y-Extrait\'3, 0\SURVEY_V3.0_EN\db\analysis\Belmont-21-05-2022-15-17-48, zip

Edit the table of actual measurements

Calculate and edit the 95% confidence interval

Draw the theoretical curve F(t) on the constant condition graphs

Previous

Browse...

Next | | Save

Close

{21 Survey V3.0 - PANALVSISNAME - Active dam : "Belmont” X
Regression calculations : Parameters of the analysis (2/2)

Select the explanatory variables {according to the stepwise process)
Fisher-Snedecor entry thresheld : 4,000
Fisher-Snédécor output threshold : 4,000
Pre-select drift terms
Fisher-Snedecor entry threshold : 4,000

Fisher-Snédécor output threshold : |4,000

Previous Save | Close

Computations are finished

84 Survey V3.0 - PANALYSISNAME - Active dam : “Belmant” X
Regression calculations : Execution of calculations
CCF 1

Duration Begiming  End No. of values R2 MovcoT

¢
& S eDF

CIGB-ICOLD Marseille 2022 - Analysis methods of dam
monitoring data - 27/05/2022

Previous Save | Close
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HST analysis (over a selected period)

Analyse HST (sur une période sélectionnée)

Comparison graph
between:
measured values
calculated values

¥ Survey V3.0 - PANALYSISNAME - Active dam : "Belmont”

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Time [Years]

|-H- Measured values —+ Calculated values |

[Boarics ] | Exportgats |

monitoring data - 27/05/2022




HST analysis (over a selected period)

Analyse HST (sur une période sélectionnée)

Measurement graph : CCF-1
R2=0960

I w

[V I

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Time [Years]

|*Measued values =+ Calculated vi.nesl

Seasonal Analysis : CCF-1
R2 = 0960/ Contribution to R2 (in%): 0.95

1,75
1,50

Seasonal effect
o (1%)

0,50
0,25

-0,25

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375

Time [Days]

X Corrected measurement + Calculated value

B T 7 T

larseille 2022 - Analysis me
1onitoring data - 27/05/202

Analysis of the effects of the variation of the water body : CCF-1
R2 = 0960/ Confribution to R2 (in%). 99.04

Hydrostatic effect
(99%)

383 384 385 386 357 388 389 390 391 392 393 394 395 396 397 398 399 400 401
Céte du plan d'eau [m]

IX Corrected measurements + Calculated valel

Constant condition analysis : CCF-1
R2 = 0960/ Contribution to R2 (in%): 0.008+00

Time effect
(0%)

(T .
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Time [Years]

[*Con’ected measurement —+ Cakculated value ® 95% confidence interval sup  95% confidence interval inf |

comité francais
des barrages
el réservoirs



Import data from a CSV file (EXCEL)

Importer les données d’un fichier CSV (EXCEL)

CIGB-ICOLD Marseille 2022 - Analysis methods of dam \ omité francais
monitoring data - 27/05/2022 S resareive
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Import data from a CSV file (EXCEL)

Importer les données d’un fichier CSV (EXCEL)

A

B

Identificatey Titre

BM dam

BM dam

IdentificateL Titre

Fiezo 1
Piero 2
Piezo 4
Piezo 5
Piezo 16
Piezo 19
Piezo 21
Piezo 22

DATE
14/11/1984
12/12/1984
27/12/1984
04/01/1985
11/01/1985
18/01/1985
24/01/1985
31/01/1985
08/02/1985
14/02/1985
22/n2/1985

Piezo D1
Piezo D 2
Piezo D 4
Pieza D5
Piezo D 16
Piezo D15
Piezo D 21
Pieza D 22

Fil

Fi'}
350

Vref

392,5
378,59
371,89

366,5
369,74
390,07
379,28
375,57

Piezo 1

392,5
392,76
392,51

392,5
392,46
392,58
392,63
392,56

392,5
392,59
39258

Zn
400

Piezo 2
378,59
378,58
378,55
378,63
378,69
378,68
379,24
379,16
379,22

379,2
37919

. E First table for the Dam. 5 columns:
p . . . . .
202 Identifier, Title, Minimum, Nominal
and Maximum water level
Second table for the monitoring
Instruments. 3 columns: Identifier,
Title, and Reference value
Piezo 4 Piezo 3 Piezo 16 Piezo 19 Piezo 21 Piezo 22
371,89 366,5 369,74 390,07 379,28 375,57
371,89 365,98 369,7 389,86 379,3 375,63
371,89 367,3 368,65 389,52 379 374,52
371,89 367,32 368,52 389,29 377,09 374,31
371,89 367 368,36 389,03 376,83 374,06
371,89 367,05 368,38 389,08 376,99 373,93
371,89 367,15 371,54 389,39 376,83 373,95
374,05 367,28 371,89 389,28 376,74 374,01
371,89 367,3 370,87 389,43 377,35 374,16
372,63 367,32 370,84 389,56 377,66 374,41
371.9 36728 37075 3R9.75 37214 375.23

Third table for the
monitoring Data.
N+2 columns:
Date
Z (reservoir water level)
N instruments

comité francais
des barrages
et réservoirs
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Import data from a CSV file (EXCEL)

Importer les données d’un fichier CSV (EXCEL)

* More complex cases: different kind of instruments, rain, ...
* Example: Piezometers; PWP cells; Rain; Z (water level)

d. 0. 0. @

BM-Piezo-1984-2 BM-PWP-1985-2 BM-Rain-1987-20 BM-Z-1984-2021.
021.csw 021.csv 19 csv

6“‘ e
m ‘ ‘ DF CIGB-ICOLD Marseille 2022 - Analysis methods of dam 27
monitoring data - 27/05/2022
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Import data from a CSV file (EXCEL)

Importer les données d’un fichier CSV (EXCEL)

e Import an instrument set: Piezo and Rain

A2 Survey V3.0

System  Miscellaneous Dam management Dam  Instruments and variables

Display
(®) Gen
) Me
(JRe

Saving a dam Alt+5
Take back a dam Alt+R
Update a dam Alt+M

Import in C5V forrmat  Alt+|

dams

* Repeat for: PWP cells

Belmant
- Dam 1
[~ | VIRTUEL

* Repeat for: Z

¢
[ <o

CIGB-ICOLD Marseille 2022 - Analysis methods of dam
monitoring data - 27/05/2022

gj Survey V3.0- Dam import

C5V file |2y-Extrait\Données CCM\BM\BM-Piezo-1984-2021.csv

*

Browse...

Rain file |.eyExtrait\Données CCMBM\BM-Rain-1987-2018.csv | [ Browse

Import Register

Close
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HST analysis (with a wrong value)

Analyse HST (avec une valeur erronée)

BM dam-Piezo D 1

396,00
395,75
395,50
395,25

Choose Piezo1l =

394,50

394,25
394,00

393,75
39350
393,25
393,00
362,75
392,50
392,25
392,00
301,75
391,50
201,25
391,00

HST

Analysis period: From 01/01/2000
Ou 01/01/2010
Hydrostatic effect o ot vt oy i Seasonal effect .. peor

Contribution to B2 (m%): 14.15
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R2: 0,29

Measurement graph : Piezo-1-
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Edition / correction of
measurements

Edition / correction des mesures

CIGB-ICOLD Marseille 2022 - Analysis methods of dam
monitoring data - 27/05/2022 ol réservoirs



Edition / correction of measurements

Edition / correction des mesures

A2 Survey V3.0 - Instrument management/variables screen, - Active dam : "BM dam”

System  Miscellaneous Dam management Dam  Instruments and variables

Display mode
() General informations

1 (@) Measures
Choose a dam
dams ~

I | e

P

() Results analysis

3
Choose Piezo 1

Data Structure Management > BM dam-Piezo D 1

_

2
Dam /
Data
management /
Editor

Data Management » Editor Alt+Maj+E
396,00 .
! Use of data 1 Export to CSV format  Alt+Maj+X

395,75

395,50

395,25

395,00

204 IS

A2 Survey V3.0 - Editor meny — | *
MNumber l Identifier J Tite Nature Type Input group
1326 F Water level i
2425 RAIM Daily rain )
626 Piezo 5 Piezo D 5 1
326 Piezo 4 Piezo D 4 1
426 Piezo 22 Piezo D 22 1

726 Piezo 21 Piezo D 21 I

9/26 Piezo 2 Piezo D 2 1

226 Piezo 19 Piezo D 19 I

326 Fiezo 16 Fiezo D 16 1

Piezo 1 Piezo D 1 I

14426 CF g CAPCF 9 I

15/26 CF 7 I

16/26 CF5 I

1726 CF 3 CAPCF 3 1

comité frangais
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Edition / correction of measurements

Edition / correction des mesures

Click on
“Evolution
curves” to see
the graph

Find de
period/date on
the graph

&2 Survey V3.0 - Editor menu

Piezo1 PiezoD 1

Formula | i

Dated | _: Gross value

Law 0,000 Max 0,000

| Frst || Former | [17/11/1984

| Calculated value [

[ | Max variation ?ELUUU

et || Last |

Date
14/11/1984 392,500

15/11/1984

16/11/1984

18/11/1954

19111954

20/11/1934

21f11/1934

22111934

23f11/1984

24f11/1934

251119584

26/11/1934

27/11/1934

28/11/1934

2a9/11/1934

Amidd fHana

(@) Gross measurements () Calculated measures

4
H

| ExportCEV

BM dam-Piezo D 1

396

395 1

3921

391 4

Piezo 1: (26/07/06 00:00, 395,44) |

1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

| | Merge graphs

Time

M Export graphs Selection Edition [ Zave

Leave

]

nGais

' | ages
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Edition / correction of measurements

Edition / correction des mesures

Put 26/07/2006

\

and/or

Find and delete
the erroneous
measure in the
table

A2 Survey V3.0 - Editor menu — x
Piezo 1 ;ii‘iezo D1
Formula
pated  |26/07/2006 Gross value 395,440 | Calulated value 395,440
low 0,000 | 0,000 | Max variation  |0,000
Former | 25/07/2006 || | last |
Date [ P01 | ) BM dam-Piezo D 1
15/07/2008 ~
16/07/2006 :
17/07/2008 438
18/07/2006
H—‘{g?gnﬁ i Piezo 1: (26/07/06 00:00, 395,44)]
20/07/2006 - : : 00, 395,44) |
21/07/2006
22/07/2006
e 303 me M Wﬁi\
24/07/2006 ‘4}‘
25/07/2006 3921
27/07 /2008 A1
28/07/2006
iﬁ;ﬁg: 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040
S A Time
(®) Gross measurements () Calculated measures [+] Evolution curves
Export CSY l. Merge graphs l. | Export graphs ._ | Selection '_ | Edition .. Saye Leave ._ s
|||U|||LU||||5 Udld -~ 47 /VJ/J LVULL e‘ré”rvolr:



Edition / correction of measurements

Edition / correction des mesures

A2 Survey V3.0 - Editor menu

Piezo 1 |P4emD1

Formula |

Dated | | Gross value Calculated value i

Low IU:UUU | Max UIUDU Ma¢ variation :I.’S,DEJI.'.I 7

Fist | | Former | [26/07/2005 | Next || Last |

Date [ Pzl | \ BM dam-Piezo D 1
15/07/2006 A
16/07/2006
17/07/2006 394,0

Delete the 15/07/2006

19/07/2008 393,35 i ]
erroneous el o \M\
measure in the | o S |

24/07/2006 392,0

O =1
26072006 3915
TR

25/07/2006 391,0
25/07/2006 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

Save and Leave | ofane y Time

4 fn—r i

(@) Gross measurements () Calculated measures Evolution curves
iezo 1

- | ExportCsv Mergegra&;rs Exportgra&!s | | selection | Edition | Save | | Leave

Measured

5
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HST analysis (with corrected data)

Analyse HST (avec données corrigées)

Choose Piezo 1

HST
Analysis period: From 01/01/2000

Measurement graph : Piezo-1-
R2=0434 R2: 0l43 Measurement graph : Piezo-1-

R2=10290
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)22 - Analysis methcu. o o Pt oo e e | o NGO
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Measured values alculated values
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Frenchversion
HST-Rain analysis @ swesom

 SURVEY_V3.0_FR

Analyse HST-Pluie

CIGB-ICOLD Marseille 2022 - Analysis methods of dam sgnﬂéfmncais
monitoring data - 27/05/2022 desherreges




HST-Rain analysis French version

Analyse HST-Pluie
2

A2 Survey V3.0 - Ecran de gestion d'un barrage - Barrage actif : "BM dam” — d x
Systeéme Divers Gestion des barrages Barrage | Instruments et variables An a Iyse
Mode d'affichage Gestion de la structure des données .
(®) Informations générales . . BM dam | n St r U m e nt
1 Gestion des données >
(O Mesures Utilisation des données > Analyser instrument Alt+Maj+A
(O Résultats analyse e Utiliser les résultats entre deux analyses Alt+Maj+ LU
¥: |
Barrages
= Descriptif :
- # PLUIE
- @ Piezo 1
# Piezo 16 Date de mise en eau : 21f05/2022
ga. Survey V3.0 - PAMALYSISMAME - Barrage actif : "BM dam” x
Calculs de régression : Sélection des instruments
[— Instrument(s) : I
Identificateur J Installation Regression Premiére mesure Derniére mesure Mb mesures
3 Piezo 1 14111984 31/122021 504
R Piezo 16 14111984 31/122021 503
Ch oose Pi ezo 2 Z Piezo 19 14/11/1984 31/12/2021 501
Fiezo 2 14/11/1934 31/12/2021 504
Piezo 21 14/11/1934 31/12/2021 503
— Piezo 22 14/11/1934 31/12/2021
Piezo 4 14111984 31/12/2021 463 !
Piezo 5 14111984 31/122021 455
‘ PLUIE 01/02f1987 13/04/2022 12663
b - e D F z 11/12/1934 10/04/2022 3976
‘ ‘ comité frangais
27 ‘m#  des barrages

monitoring data - 27/05/2022 etréservoirs



HST-Rain analysis French version
Analyse HST-Pluie

Choose HST-P

Analysis period:
From 01/01/1985

Activate these
three options

Try the default values

gj Survey V3.0 - PAMALYSISMAME - Barrage actif : "BM dam”
Calculs de régression : Paramétres de l'analyse (1/2)

Mature de 'ajustement désiré : | Modle complet (H+5+T+P) .

Date de début : |01/01/1985 Date de fin: |21/05/2022

Sortie des résultats : |URVEY test XX\SURVEY_V3.0_FR\db\analysis\BM dam-21-05-2022-13-05-50.zip

Editer le tableau des mesures effectives

Calculer et éditer lintervalle de confiance 3 95%

Tracer la courbe théorigue F{t) sur les graphes a conditions constantes

Précédent Suivant

Enregistrer

Parcourir. ..

Fermer

ﬁ Survey V3.0 - PANALYSISNAME - Active dam : "BM dam” X
i fons : of the analysis (2/2)

Select the explanatory variables (according to the stepise process)

Fisher-Snedecor entry threshold : 4,000

Fisher-Snédécor output threshold : |4,000

Pre-select drift terms

Fisher-Snedecor entry threshold : 4,000

Fisher-Snédécor output threshold : 4,000

Close

Previous | { Next |

Computations are finished

Survey V3.0 - PANALVSISNAME - Active dam : "BM dam” X
ey

Regression calculations : Execution of calculations
Piezo 19

Instruments  Nasous Duration Beginning  End No. of values R2

¢
& S eDF

monitoring data - 27/05/2022

CIGB-ICOLD Marseille 2022 - Analysis methods of dam

Instrument analysis<Piezo 19>
Generation GENERAL PAR
... Generation REGRESSITXT
Generation ANSWER bt
.. Regression calculation
Reading RESULTAT REG

Previous Save | Close

10 comité frangais
38 L’ des barrages
ct réservoirs




HST-Rain analysis

Analyse HST-Pluie

Comparison graph
between:

- measured values
- calculated values

French version

= Survey ¥3.0 - PANALYSISMAME - Barrage actif : "EM dam”
Calculs de régression : Graphes

Graphe des mesures : Piezo-22

R2=0638

G odod koo e e oW

1220 1995 2000 2005 2010 2015 2020
Temps[Années]

|* Valeurs mesurées —+Valeurs calculées|

| _Exporter €SV | | Exporter Graphes |

:

CIUDTIVCULU IVIAIDTIIT £UZLZ = ALIALYJIDS THTULTUUDS VI ualll

monitoring data - 27/05/2022

; ;i comité francais
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HST-Rain analysis French version
Analyse HST-Pluie

Graphe des mesures : Piezo-22
R2=10658

Analyse a conditions constantes : Piezo-22 Analyse des effets de la variation du plan d'eau : Piezo-22
R2 = 0658 / Contribution au R2 (en %) : 0.00E+00 R2 = 00658 / Contribution a1 R2 (en %) : 46,18

Time effect
(0%)

Hydrostatic effect
(46%)

RV R B I )

S
383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400 401

2000 2005 2010 1990 1995 2000 2005 2010 2015 2020
Temps[Années] Temps[Années] Céte du plan d'eau [m]
2 Valeurs meswrées —+Valeurs calcuéesl % Mesure corigée —+Valeur calculée = Intervalle confiance 95% sup  Intervalle confiance 95% inf | Mesures comigées + valeur cakculée |
Analyse saisonniére : Piezo-22 Analyse de la pluviométrie : Piezo-22

R2 = 0.658 / Contribution au R2 (en %) .  19.56

R2 = 0658 / Contribution au R? (en %) : 3425

Rain effeét
(20%)

~w

Seasonal effect .
(34%) 2

25 50 75 100 125 150 175 200 225 250 275 300 325 350
Temps[Jours]
X Mesure corigée + Valeur calculée] ionitoring data - 27/05/ [5 Mesre conigee +Vaeu cakuiés] ciré irs

*

375 . . 2000 2005 2010
larseille 2022 - Analysis o comité francais
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