
Tutorial: statistical analysis with SURVEY software
TD : analyse statistique avec le logiciel SURVEY

Analysis methods of dam monitoring data 
Les Méthodes d’analyse des mesures d’auscultation des barrages

Alexandre SIMON   

EDF (Électricité De France)

Dam Surveillance expert

Claudio CARVAJAL   

INRAE
Dam engineering researcher

French National Research 

Institute for Agriculture, Food 

and Environment



Presentation of the SURVEY software
Présentation du logiciel SURVEY

• SURVEY is a software that allows statistical 
analysis of dam monitoring data.

• SURVEY was developed by INRAE. It 
integrates the HST and HST-P analysis 
methods:

• HST model: Hydrostatic Seasonal Time

• HST-P model: HST - Rain

CIGB-ICOLD Marseille 2022 - Analysis methods of dam 

monitoring data - 27/05/2022

• SURVEY est un logiciel qui 
permet d'effectuer une analyse 
statistique des mesures 
d'auscultation de barrages.

• SURVEY a été développé par 
INRAE. Il intègre les méthodes 
d'analyse HST et HST-P: 

• HST: Hydrostatique Saisonnier 
Temps

• HST-P: HST-Pluie
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Presentation of the SURVEY software
Présentation du logiciel SURVEY

• The SURVEY software has 2 modules:

• A calculation module written in FORTRAN 90

• A user interface written in JAVA

• Requirements:

• Windows

• JAVA, version 1.8 or later
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• Le logiciel SURVEY présente 
2 modules:

• Un module de calcul écrit en 
FORTRAN 90

• Une interface utilisateur 
écrite en JAVA

• Prérequis:

• Windows

• JAVA, version 1.8 ou 
ultérieure
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Tutorial – Case study
TD – Cas d’étude

• Let's start !

• Open the "Survey" folder and double click 
on "Survey.bat".
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• Ouvrir le dossier "Survey" 
et double click sur 
"Survey.bat"
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Explore the database
Explorer la base des données
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Explore the database
Explorer la base des données
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General information:

- about the dam - Monitoring instruments



Explore the database
Explorer la base des données
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Measures



HST analysis  
(over the whole period)

Analyse HST (sur toute la période)

CIGB-ICOLD Marseille 2022 - Analysis methods of dam 

monitoring data - 27/05/2022
8



Case study
Cas d’étude
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CCF1

P1

P22



HST analysis  (over the whole period)
Analyse HST (sur toute la période)
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1

Choose a dam

2

Analyse 

instrument



HST analysis  (over the whole period)
Analyse HST (sur toute la période)
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Choose CCF 1



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

Analysis period
01/01/1985

Activate these 
three options



HST analysis  (over the whole period)
Analyse HST (sur toute la période)
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Try the default values Computations are finished



HST analysis  (over the whole period)
Analyse HST (sur toute la période)
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Comparison graph 
between:
- measured values
- calculated values



HST analysis  (over the whole period)
Analyse HST (sur toute la période)
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Hydrostatic effect 
(83%)

Time effect 
(16%)

Seasonal effect 
(1%)



HST analysis  (over the whole period)
Analyse HST (sur toute la période)
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Model 
parameters after 
multivariate 
regression 
analysis



Merging graphs
Fusionner des graphiques
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1

Choose 

a dam

2

Editor



Merging graphs
Fusionner des graphiques
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Choose CCF 1 and Z
Click “Edition” Click “Merge graphs”

Choose CCF 1 and Z
Click “Next”



Merging graphs
Fusionner des graphiques
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HST analysis  
(over a selected period)

Analyse HST (sur une période sélectionnée)
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HST analysis  (over a selected period)
Analyse HST (sur une période sélectionnée)
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1

Choose a dam

2

Analyse 

instrument

3
Choose CCF 1



HST analysis  (over a selected period)
Analyse HST (sur une période sélectionnée)
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Choose HST

Analysis period:
From 01/01/2000

Activate these 
three options

Try the default values

Computations are finished



HST analysis  (over a selected period)
Analyse HST (sur une période sélectionnée)
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Comparison graph 
between:
- measured values
- calculated values



HST analysis  (over a selected period)
Analyse HST (sur une période sélectionnée)
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Hydrostatic effect 
(99%)

Time effect 
(0%)Seasonal effect 

(1%)



Import data from a CSV file (EXCEL)

Importer les données d’un fichier CSV (EXCEL)
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Import data from a CSV file (EXCEL)
Importer les données d’un fichier CSV (EXCEL)
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First table for the Dam. 5 columns: 

Identifier, Title, Minimum, Nominal 

and Maximum water level  

Second table for the monitoring 

Instruments. 3 columns: Identifier, 

Title, and  Reference value
Third table for the 

monitoring Data. 

N+2 columns: 

Date

Z (reservoir water level)

N instruments



Import data from a CSV file (EXCEL)
Importer les données d’un fichier CSV (EXCEL)
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• More complex cases: different kind of instruments, rain, ...

• Example: Piezometers; PWP cells; Rain; Z (water level)



Import data from a CSV file (EXCEL)
Importer les données d’un fichier CSV (EXCEL)
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• Import an instrument set: Piezo and Rain

• Repeat for: PWP cells

• Repeat for: Z



HST analysis  (with a wrong value)
Analyse HST (avec une valeur erronée)
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Choose Piezo 1

HST
Analysis period: From 01/01/2000
Ou 01/01/2010

R2: 0,29

Hydrostatic effect 
(86%)

Time effect 
(0%)

Seasonal effect 
(14%)



Edition / correction of 
measurements

Edition / correction des mesures
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Edition / correction of measurements
Edition / correction des mesures
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1

Choose a dam

2

Dam /

Data 

management / 

Editor

3
Choose Piezo 1



Edition / correction of measurements
Edition / correction des mesures
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Click on 
“Evolution 
curves” to see 
the graph

Find de 
period/date on 
the graph



Edition / correction of measurements
Edition / correction des mesures
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Put 26/07/2006

and/or

Find and delete 
the erroneous 
measure in the 
table



Edition / correction of measurements
Edition / correction des mesures
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Delete the 
erroneous 
measure in the 
table

Save and Leave



HST analysis  (with corrected data)
Analyse HST (avec données corrigées)

CIGB-ICOLD Marseille 2022 - Analysis methods of dam 

monitoring data - 27/05/2022
35

Choose Piezo 1

HST
Analysis period: From 01/01/2000

R2: 0,29

R2: 0,43



HST-Rain analysis

Analyse HST-Pluie
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French version



HST-Rain analysis
Analyse HST-Pluie
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1

Choose a dam

2

Analyse 

instrument

3
Choose Piezo 22

French version



HST-Rain analysis
Analyse HST-Pluie
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Choose HST-P

Analysis period:
From 01/01/1985

Activate these 
three options

Try the default values

Computations are finished

French version



HST-Rain analysis
Analyse HST-Pluie
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Comparison graph 
between:
- measured values
- calculated values

French version



HST-Rain analysis
Analyse HST-Pluie
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French version

Hydrostatic effect 
(46%)

Rain effect 
(20%)

Time effect 
(0%)

Seasonal effect 
(34%)


