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Motivations and objectives
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Unable to explain
model results for 

actual conditions  and 
affecting strategic

projections for Tunisia
Medjerda  waterway:
The only permanent 

waterway with problems
related to data quality

and!!!

Is it possible to identify 
and to classify  the causes 
of poor data quality per 
degree of influence ?

Quantifying the errors of 
the gauges was never

assessed and explained
in the Medjerda

Quantifying 
the errors and 
their origins  
within the 
Medjerda 
catchment
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Outline
Paper ID: 
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1.Study area and gauges location

2.Survey‘s methodology and used variables 

3. Estimated errors‘ perception and origins for the rainfall and
discharge gauges

4. MCA (Multiple Corresponding Analysis) assessment on the 
surveyed stations
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1. Location of the study area 
and the surveyed gauges
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2. Survey’s methodolgy flowchart
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Meetings with
engineers and
technicians from the
DGRE and the to
ameliorate the
survey

Orientation and
correction of
questions based on
the obtained
responses and
recommendations

➢ Step 1:  Survey preparation

Frst version of the
survey based on a
bibliography on errors
and their origins on
rainfall and discharge
gauges

Survey with 

multiple choice 

answers:

*Discharge gauges

*Rainfall gauges

Survey with open 

answers :

Designed for

responsible engineers

and technicians in

each regional Water

Resources department

Analysis and verification of the
entry

Proceed with the Multiple
Correspondence Analysis via
SPSS software

➢ Step 3: Post survey assessment

Organization of the survey by
eliminating unanswered
questions and abandoned or
inaccessible stations due to the
impossibility of verifying
answers and coordinates

Interpretation of the results of the survey 
of discharge and rainfall gauges with the 
integration of text mining

➢ Step 2: Survey elaboration
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Variables included in the survey of rainfall 
and discharge stations

01 02 03 04

Respondent

identification
Active/retired, duty in station,

professional experience related

to station monitoring and data

collection, age, instruction

level, proximity of home to the

observed station

Station identification

Station name and location,

selection criteria for the

implementation of

rainfall/discharge station and

used equipment

Rainfall station

time and frequency of rain

measurement, methods and

frequency calibration of pluviographic

station, sources of errors’ equipment

and human that affect the rainfall

data, percentage of errors of rainfall

data, error calculation and correction

of rainfall measurements

Discharge station

River section stability, calibrate for

low discharge, calibration for high

discharge, calibration frequency,

water level conversion to discharge,

sources of error (equipment and

human) that affect conversion water

level to discharge, percentage of

errors of discharge data
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8153. Estimated errors and origins : ( Rainfall gauges)

Percentage of the rain gauges per 
governorate

Jendouba

Kef

Beja

Siliana

Percentage per nature of rain gauge  

Conventional

Pluviographic

Remote sensing

Percentage per Equipments' errors 
origin

sediment

Equipment
degradation

debris

alimentation

gauge's environment
changingPercentage of human errors' 

origins 

non-daily recording

reading

works

equipment's stealing

Alimentation

material installation

not empty test tube
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discharge gauges per governorate

Jendouba

Kef

Beja

Siliana

Percentage per nature of discharge gauge  

limnigraphic

radar

dam

sensor

Percentage per Equipments' errors 
origin

Scale

Vegetation

derivative or
vibration

Without
transmission

Absence or
breakdown of the
cable car
Sediment

Percentage of human errors' 
origins 

maintenance

salmon tilt

absent observer

reading

wrong choice of
station site or
vertical steps

(Discharge gauges)
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4. MCA assessment on the surveyed stations
Paper Nr 

815

Rainfall gauges:

Cronbach's Alpha: 

0.852
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Discharge gauges:

Cronbach's Alpha: 

0.927
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• This study aimed to quantify the errors and their origins for the rain and discharge data
over the Medjerda catchment in Tunisia

• Results show that although its highly densed gauges network, the Medjerda has a 
serious problem with data quality that should be considered when used in modelling

• Based on MCA , we were able to estimate the percentage of uncertainty and the
causes explaining the low data quality in the studied catchment

• The data quality for rainfall gauges is better than the discharge gauges.

• The rain gauges are influenced by the gauge’s equipment and the correction method

• The discharge data are mainly influenced by their geographic locations and altitude

• Our study helps to clealry define the causes of unexplained poor modelling results and
emphasis the errors for ground data per type of gauge and per governorate

Conclusions 
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