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Real-time monitoring tool

INTRODUCTION
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Real-time monitoring tool

Main objective:

Add monitoring (time series) data to the web-based INOWAS platform

Specific objectives:

Collection of (real-time) time series data from the in-situ site-specific observation systems in one
data base

Process the monitoring data to extract outliers, default values, change the time resolution, ...
Visualize the sensor data to compare various sites
Prepare the data for further usage in other tools on the INOWAS platform:

- Numerical groundwater modelling and observation (T03)

- Heat transport (T19)

- Real-time groundwater model (T20)
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Real-time monitoring tool

25 DASHBOARD B DOCUMENTATION
Tool setup:

Tools > T10. Real time monitoring -+ Pirna &
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https://inowas.com/tools/t10-real-time-monitoring/

Real-time monitoring tool
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Real-time monitoring tool

2. Data processing Add Time Processing
- Time processing:
- change the time resolution St End R Value
Of a time Series 24.08.2019 24.09.2019 = - 0,4
- cut time series (define
beginning and end that will =
be used)

0.42+

- Value processing:

0.4

- Various processing
algorithmse.g. =, +,-, *,/,>, <

0.384

- Export of resulting time series »
via CSV OI’JPG 2019/06/24 2019/08/09 2019/09/25 P
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Real-time monitoring tool

Tools > T10. Real time monitoring - Training project &'

Setup E | 2 2019-06-06 12:00:00 X PG X CSV
x

Processing Parameter )
Visualization 2 " 5.42e+0

- Visualize and compare various e
time series of one parameter at — =
different locations 7 @ctodie

3. Data visualization

[w| Toggle all

- Two parameters on one or two 1828 \

0
2019/06/06 20191727 2020/05/18 202011118

y-axis can be added 5

- Displayed time range can be e
adapted

il Lngenrabe
] i § sorstergbic '
- Exportvia CSV or JPG s \
= . rwitzer Suralh
foe o 2
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Learn how to use the real-time monitoring tool and get to know the main
features

INTERACTIVE STEP-BY-STEP TUTORIAL
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Overview of the interactive tutorial

Login to the INOWAS platform
- Learn how to navigate to the various tools, how to save a project

- Set up a monitoring project including two sensors (FI6, Elbe river) from the test site in Pirna,

Germany
- Add parameters to the sensor
- Add sensor data via CSV, online sensor and add an external web service (via Prometheus)
- Manipulate the sensor data using time and value processing capabilities

- Visualize and compare the time series
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Login to the INOWAS website

Go to

INOWas.com

And login with your personal user name and password.

If you aren "t registered yet, please sign up on the following webpage: https://dss.inowas.com/signup
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https://dss.inowas.com/signup

Start Tool T10: Real-time monitoring

25 DASHBOARD B DOCUMENTATION Jana Glass -

- Navigate to T10 in the Dashboard

TOOLS

it

Instances of T10: Real time monitoring

TO01: SAT basin infiltration capacity reduction database

Groundwater mounding (Hantush)

- Create a new project

- Define a name for your project

- Choose whether to save it private
or public (can be later changed)

ro2
T03: Numerical groundwater modelling and optimization No. Name Tool Date created Created by
T04: Database for GIS-basdd suitability mapping 1 Berin T10 1112712019 0751 jana glass
105 GIS mult-criteria decigfon analysis 2 Fima T10 11/05/2019 12:04 jana.glass
705 MAR method selection 3 Pma2 TIO 102172020 14:24 ralf junghanins
T07: MODFLOW model scenario manager 4 Pirna (clone) 123 T10 11/14/2019 13:15 ralf junghanns
08: 1D transport equation {Ogata-Banks) 5 Berin (cone) TIO 11729/2019 13:09 christian manz
ater intrusion equations ] Berlin (clone) (clone) T10 08/31/2020 10:04 catalin.stefan
T10: Real time monitoring 7 Mew monitoring project T10 10152020 18:32 ralf junghanns
T o =i 8 Fima T10 10/21/2020 13:02 michael.rustler
T13: Travel time through uncenfined aguifer 9 Heat Transpert 1 T10 1012772020 06:43 christian.menz
T14: Pumping-induced river drawdown 10 Heat Transport 1 (clone) Ti0 11/02/2020 15:05 catalin stefan
TA17: Global MAR portal " Fima (clone) T10 11/11/2020 12:53 ralf junghanns
T18: SAT basin design 12 Training project T10 11/13/2020 14:28 jana_glass
T19: Heat transport
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Sensor setup: add new sensor

A new sensor can be added by using the “+Add”

button. Add new Sensor

The sensor location needs to be defined by

clicking on the specific location on the map VK peor ’r‘{f s i =— “
using the GIS functionalities of the INOWAS o l .y : 4 )
platform or by specifying the latitude and —— o . ipe ¥ : g i . 3
longitude of the sensor. Lat ] i o H

50.965852 D T—y { iy
The INOWAS platform uses WGS84 as the standard I = T —
coordinate system. o >[]

13.923834
Please include the following sensor as an e - e
example: ST s e
Name: FlI6 in Pirna, Germany e
Latitude: 50.965852 [ cancer |
Longitude: 13.923834
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Sensor setup: add parameter

Tools > T10. Real time monitoring - Training project & After Creating the sensor,
A s [ — the metadata including the
— name and location (WGS84)
S = Fi3 - IR " ™ T can be edited and

. ' | T Fi3 parameters can be added
........... Lat Lon using the following
50.965896 1392334 catego ries:
- Electrical conductivity
Parameter Sources
> - Water level
m— - Pressure head
- Dissolved oxygen - D|SSOIVed Oxygen
‘ ',;w;ﬂ;h“m’ A;;' A .’ [< Electrical conductivity _ Tem peratu re
et yau . Leafiet | ® OpenStreetMap contributors Qater feic (m)>
pH A - pH
Pressur¢ head (m) = Water COﬂte ﬂt
S - Redox potential
Temperdture (°C)
e - Others
ater cqntent

Other

- Add water level to your sensor
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Sensor setup: add data source - online sensor

Tools » T10. Real time monitoring - Training project &'

For each parameter, time series

i N data can be added as CSV, as

c . - . — online sensors using a server

- ] B connection or via prometheus
o | for public available data .

50.965896 13.92334

& @

&
S

Parameter Sources

) ‘ Z W Groundwater sensors of the
WL B company UIT can be connected
Tt via FTP and SensoWeb to the
e s INOWAS platform. For that the

data source type “Online” is

chosen.

The specific project, sensor and
Trpe i desired parameter needs to be

Water level

|+ ] selected. The time and value
e range can be specified in

file

addition.

prometheus



https://www.uit-gmbh.de/

Sensor setup:

add data source - online sensor

Add Datasource

Please add an online sensor and choose the
following settings as an example:

n

n

Project: DEU1
(for the test field in Pirna, Germany)
Sensor: 1-6
Parameter: h
I Lower limit: 1

(due to maintenance / low battery some
values are missing)

3
2019/06/06

15

201911727

202000518

20201113

The chosen time series data is visualized in
the graph.

— Click on “apply” to save the time series to
your project

—
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Sensor setup: add data source - CSV file

05 DASHBOARD I DOCUMENTATION

Tools » T10. Real time monitoring -+ Training project #

Jana Glass -

Setup .
e Fi6 o ¥ + _ & i [} Name
s | e
Elbe river ee L . FIs
Grseniratd T SCMuersirafie ‘?
i © L Copit Lat Lon
‘.‘7/ vk T iy o Gop 50.965896 13.923834
S A 4 e
i - h il
2 Pratisciutzes Srady
= KB774
| o
1 Parameter Sources
." Eloe - -
5' N;.‘ it R I 3 Water level 1 Z u
Rea z ¥

Leafiel | © OpenStresthap cantributors

Temperature

Data sources

Type

Time range

CHOOSE TYPE
Dissolved oxygen
Electrical conductivity
Water level (m)

pH

Pressure head (m)

Redox potential

Temperature (°C)

Water conte

Other

> Add a new parameter

“temperature” to the Fl6
sensor

- Add a new data source with the
type “file”




Sensor setup: add data source - import csv file

Add Datasource

%éme” ::IVS_TE'"W@ Da;:;-n':‘::n::‘t(&i:s ‘ First row is header. Download the p rOVided CSVfiIe On the
Tutorial website and choose it on your
computer. The name of the file is:
,Fl6_temperature”
Start . °
- Choose as Datetime: TimeStamp
Choose as Parameter: value
M'
12
8 ____ Thevisible temperature minimum was during
an infiltration test in October 2019
17 =3 INSXWAS



Sensor setup: add data source - prometheus

T

Besides CSV upload and online sensors
connected via FTP, it is possible to add
time-series data of public available data
via prometheus.

—— Add new sensor (Elbe river)

m - place it anywhere in the Elbe river

->Add water level

i
r— y e
ki - + H s / "ef | @ | Name
Elbe river o l — 1 > 1 5164 Elbe river
W X
© R \ Lat Lon
L3
Copitz 50.965047 13.933124
¢ izt
A v-’“"'““'.‘ na

At == ! S Parameter Sources
- “7‘.,51‘“ | A
24 B172 y
:p"r ‘/I]
;J\f TUm,

| ® Ope ea contribuf

Water level
Type Time range
CHOOSE TYPE
file
online

e ———————————
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—>Add data source prometheus
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Sensor setup: add data source - prometheus

Add Datasource

> Change the step size to 10 000

> Go on ,,apply” to include the data into e =
.y Our p rOj eCt st Step size = pegel_online_wsv_sensors{station="DRESDEN",

2020/11/06 x 120 type="waterlevel 7100

End Auto update

3.257

3
2754

25

225 T T 1
2020/11/06 2020/11/08 202011111 202011113

n
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Sensor Processing

- o X
€ INOWAS DSS X+ (-]

& C @ dsssmart-controlinowas.com/tools/T10/7310b35b-f7ee-4768-b335-f46311f1b2.. o & Q % Kl O »0 :

- Navigate to the sensor processing section ———— e ——

Tools » T10. Real time monitoring - Training project #

. . > e v FI6 \f: 4 “ Name
The following features are implemented: =
S  |E
_ Time processing: V.‘"{"v"f,v.“"z“ M 50.965896 13.92334
- change the time resolution of a time B
series _—_—
- cut time series (define beginning and
end that will be used) B

- Value processing:

- Various processing algorithms e.g. =, +,-, =
*I/I >I < |

- Export of resulting time series via CSV or JPG

3
2019/06/06 2020/01/24 2020/09/11 2021/06/30

-> Start time processing of the water level of FI6

Developed by Supported by Funded by




Sensor data processing - time

Change the resolution of the time series data of the water level of FI6 from
1d to 7d

Method Rulay

557

Method Rule ¥V
ime

557
g
495
4.4 454
3.85
4
2375006106 2019111126 2020/05/18 2020111113
35
2019/06/06 2019/11/26 2020/05/18 202011112
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Sensor data processing - value

Add Time Processing

Time range

|

Start

2019/06/06

g.

—> Start value processing of the
temperature of FI6 to filter
temperature values

Example:

7

12.75

125+

12.25

12
2019/06/

22

137

Only show values >= 12

> Click “apply” to save the
changes

INGNWAS




Sensor visualization

- Navigate to the visualisation
section

= Compare various sensors or
parameters

- Using the add parameter
button, a second parameter
can be added, e.g. the
temperature to the right y-axis

Be aware that new Elbe river data
and water level data of the sensor
FI6 are automatically integrated

23

Tools > T10. Real time monitoring -+ Training project &

vl @FI6
v @ Elbe rivd

| Toggle all

& PG X CSV
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Contact

Thank you for going through the tutorial. If you have any comments or questions, please contact us.

TECHNISCHE

@ UNIVERSITAT
DRESDEN

ADDRESS

Technische Universitat Dresden
Department of Hydrosciences
Research Group INOWAS
Pratzschwitzer Str. 15

01796 Pirna, GERMANY
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.\ SMARTControl

Dr. Jana Glass
Email:  jana.glass@tu-dresden.de

WWW.INOWas.com
Www.smart-control.inowas.com

INGNWAS




