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Agenda

ﬂresentations from JRC on: \

d State-of-the-art in environmental and water ground
data management (eg. location and time series as from
legacy datasets, monitoring networks);

d EMS (Environmental Monitoring System): design and
implementation of an integrated Open (Source)*

Wednesday

9:00 - 09:45

Intoduction to WEFE

19.45-12:30

Case study:

CV and agriculture in
Southern Africa -
Agriculture and WEFE -
Bioenergy and
Cropland allocation

12:30- 14:00

Lunch break

The EMS tool

solution, combina spatio-temporal database and application
for effective data management.

Q&A and discussion session - Sharing experiences and views

on adopted data management strategies and tools, key feat@
and major bottlenecks

* Further to being based upon Open Source technology, EMS database core component is also open to be
integrated in most of leading OS and proprietary GIS, analysis and modelling environments

14:00 - 17:30

Introduction:
Environmental

Management system

Water data
management, analysis
and visualisation

European |
Commission




Objectives

A To introduce challenges and opportunities in standardizing ground legacy datasets
and monitoring networks’ data, to promote effective data management, analysis,
modelling and visualization

A To provide an overview of key concepts and state-of-the art in data validation,
normalization and standardization: Electronic Data Deliverables (EDDs, US/EPA -
Environmental Protection Agency), data validation, data uploading to spatio-temporal database

d To introduce the design and implementation of EMS, an Open Source
Environmental Monitoring System aimed at flexibly supporting sampling/monitoring
stations and related time series (eg. meteo-climate, surface/groundwater hydrology, water
withdrawal, environmental quality):

» environmental spatio-temporal database

> data validation, editing, visualization for spatio-temporal exploratory analysis applications
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Environmental data: tensions in among scales, products and formats

Satellite image
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Environmental data: challenges and opportunities in standardization

A Data file formats, different tools, backup issues

a Data duplication and conflicting risks

O Parameters naming conventions (eg. parameters naming,
synonyms, internationalisation)

A Data formatting (eg. decimal separator, date/time

standards)
Description P1 P2 P3
Date d'échantillonnage 15-02-2021 | 15-02-2021 | 15-03-2021
Nom du parametre Unités
Etilbenzene pg/l <1 <1 <1
Stirene ug/l <1 <1 Non détecté
Toluene ug/l <1 2.6 <1
m,p-xylene pg/l <0.3 <0.3 <0.3
metil t-butil etere (MTBE) pg/l 19 7.8 6.8
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Data standardization: EDD (Electronic Data Transfer) concept

A Need for supporting data transfer through distinct formats

- Comprehensive Electronic Data

Y o)
"SZ ' Deliverable (EDD) and information systems

omprehensive Specification Manual

Version 3.0

ad Use of simple text and spreadsheet (eg. csv, MsExcel), format
being standardized based on underlying database relational rules

ad Central management of constrains on acceptable values
(eg. VVLs Valid Value Lists, database domains)

O Data validation, errors reporting and fixing, at file level (and
then at database level)

O Flexibility in supporting a wide range of data (meteo-
climate, hydrology, hydrogeology, etc...)

Region 5, 77 West Jackson Boul?evard
Chicago IL 60604
June 2013
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https://www.epa.gov/sites/production/files/2016-01/documents/r2comprehensivemanual_sept2015.pdf

Select a Data Entry

Product

Access

or
l Excel?

Use the file

EDD Region 2 EDD Template

http://www.epa.gov/region02/s
uperfund/medd.htm

Define the columns in the
selected software according to
the tables in sections 3 & 4

Has site ever been
reported?
Yes

Enter Site Data
(Initial EDD File)

Has location ever
been reported?

Yes

Enter Location Data
(Initial EDD File)

Enter Water Enter Extraction
Level Data —Injection Data
(if applicable)

Has sample ever
been reported?

l Yes

Enter

Test/Result
Nata

>

Enter Sample
Data

v Y v
Check with EDP and Correct Errors I

https://ww.epa.gov/sites/production/files/2016-01/documents/r2comprehensivemanual sept2015.pdf

Send EDD
Files to
Region 2

EDP — EDDs PROCESSING

Data compilation using standard templates
and tools (eg. multiple data formats as CSV,
MsExcel, MsAccess)

Validate locational data (eg. already reported?
Consistent coordinates and geographic reference
system?)

Validate time series data (eg. already reported?
Correct data formats as for dates, measures?)

Check/correct errors iteratively until clean
data set are consolidated

Validated data are transmitted and uploaded
to centralized database
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https://www.epa.gov/sites/production/files/2016-01/documents/r2comprehensivemanual_sept2015.pdf

EDDs: proprietary solutions

Collect and EDGE earth Seft

(Field Data Collection)

Task Management and
Data Collection

Enterprise
(Dashboards, Widgets, Alerts,
Workflow Automation)

Data Analysis and
Decision Support

EQUIS software suite from EarthSoft, firm
specialized in data management solutions,
with applications in sectors as mining,

water quantity, water quality, groundwater

https://earthsoft.com/

Key features include:

A Centralized spatio-temporal database, using ESRI
geodatabase paradigms implemented on different
advanced relational database platforms (eg. Oracle,
PostgreSQL/PostGIS)

O Database automatically fed-in through live data
generation (eg. data loggers, automated pre-
processing piping)

Q EDP (EDD processing) tools to validate and correct
data

A Integration with professional data analysis and
decision support systems, eg. GIS, dashboards,
statistical packages
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https://earthsoft.com/

Q&A and discussion session — a few key guestions

Q How are legacy datasets and newly collected ground data validated/managed in
your Organizations/Institutions? What is the process governance?

O What are adopted practices as for data cleaning, validation, standardization and
management? Any major bottlenecks and improvement needs?

A Data sharing challenges: technical and beyond (OS data? confidentiality concerns?
institutional mandates limiting data accessibility?)

O How databases and information systems are integrated in the climate,
environmental and water analysis/modelling processes?

a Others ...
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EMS (Environmental Monitoring System): general framework

A
Cartograp

o

i~

P :

hy

“ Simulation models

ioen

‘.' Spatio-temporal exploratory analysis

Data cleaning

AR L A

Electronic transfer (EDD) '

Spatio-
temporal
database

s %1% g%

Web mapping

Data collection (ground, laboratory)

Key features include:

a
a

Database centered system

Integrated web apps to validate
data, populate, edit and visualize
database content

Open Source technology

Flexible, database easy to be
integrated with other OS and
proprietary tools (GIS,

dashboards, modelling tools)

Application installable as both
desktop or web client-server
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EMS database: foundation of its conceptual schema

11

Hydro Features

Hydro Network

Channel System

Maidment, D. R., 2002

Hydro data model (CRWR, Un. of Austin,
ESRI): the conceptual schema upon
which the EMS database was designed
and further extended

Time

Time Series
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EMS database: implementation (core tables)

Localisation Mesures Types de mesures
p Ts tsType
-id :int 4 -id :int -id :int
-rDate : Date refersto |-rDate . Date D.* refers to |-variable : string
-code : string has 0.* [-mDate : Date is of type 1 |-units : string
-geom . geom -pld int -symbol : string
-tsTypeld : int -descr : string
-m : double

d p (monitoring geometries), location of any geometry type (eg. meteo-climate station, lake)
d tsType (measurement types), hosting variable names, media and units
O ts (time series), hosting monitoring data

Implemented using the Open Source relational and spatial database platform
PostgreSQL/PostGIS, developed by M. Stonebraker in Berkeley (CA, USA), freely accessible
since 1979, operationally used to support massive geographic databases.

European
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https://www.postgresql.fr/

Water
Quality
Monitoring

Key:

Stand alone
tool

Open
Source

User-
friendly

EMS: database implementation (extended)

Data management (postgreSQL: open-source relational database)

____________________________________
I Anagraphic table Time series Variable types Method? _/L"“““
I'P (point/polygon)  ts tstype s metbod : =
1 ID, code, x,y, ... ID, pld, tstypeid, m, date, ID, CASNo, code, fullname, unit, ..., media . | F—
? ) P
method / I =
a| 1,7439-97-6, Hg, Mereufium, gﬂ,/ | e
e
I
+ CAS, measuremen t unit, AA-EQS, ... I -
method (1) |
media (water, sediment, fish) I
|
|

eg.
casHg, Hg, ug/l, 150 13320-2009

ID,where,whgt,measure,date

Valid value list If the same contaminant could be subjectto =7
aligvalue Iis! — analysis with different method, a separate 2
E DD Method table should be created =
Electronic Data e
Deliverables for automatic . E—
data import from csu/xis Law|or International standards =
using python or R f——
[l (law limit) Qs (qual. std) -
—— = - - ——— I 1D, tstypeid, limit ID, descr, Institution, webref E‘::‘
ID, name, address, ph 1D, contractNo, labld, tstypeid, §bteby, methodid? F——
I 1,1,10 1,/WHoQss,.. | | o
2,1,200 2,’Senegal Env.law no.63[’, =
I I Lew limit? Itis not necessarily
unique.. Senegal law? WHO limit?
I I Law no xx/20167 Stricter limits?
— e e e e e e e e e > ADMIN

13

Spatial data storage

Flexible support to any relevant
data (eg. meteo-climate,

hydrology, quality)

Support to environmental quality
laws and international standards
(eg. WHO, EC)

Standardization of system tables

Internationalization (multi-
language support)

Support long-term monitoring
operationalization

Extendable, eg. to cover contract
management
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EMS (Environmental Monitoring System): locational data validation

Data Template Result [DB] Measurement types
Show entries Search:
Pos Column name Data type Required Description Valid values list
1 1 Code TEXT (100) Y Monitoring point code
2 2 X NUMERIC Y x coordinate
e C:/Ezio/project/edd/app/cleangui - Shiny 3 3y NUMERIC ¥ y coordinate
hitp//127.0.0.1:7043 | 2 | Open in Browser
WEFE SEXEGAL l 4 4 Snd INTEGER Y Spatial reference 1D (as from EPSG) wvl_srid.csv
Projet 4" Appai i la gestion des ressources on con of du Nevms can-énergle
il s e Bastn S e st m 5 5 Type TEXT (100) Y Type of monitoring point wl_type csv
OMVS
l I I l - I*l ) 3 6 Noie TEXT (255) N Descriptive note
Grudnde M Merrae Sémtgal
7 7 Provider TEXT(100) Y Locational data provider

Select data file type Data Showing 1t0 7 of 7 entries Previous Next
@® Location Show |10 v |ent
O Time series
Code X Y srid Type Note Provider
0 User defined
Select MsExcel data file: 1 ARO401 797306 1633620 32628 Monitoring point CERES
Browse... |N0 file selected | 2 ARO0402 797283 1633652 32628 Monitoring point CERES
3 ARD403 797232 1633741 32628 Monitoring point CERES
Select MsExcel template:
- 4 ARO404 797219 1633795 32628 Monitoring point CERES
Browse... No flle selected |
5 ARD405 797085 1633954 32628  Monitoring point CERES
- - 6 ARO408 797063 1633958 32628 Monitoring point CERES
| validate input file vs. tempiate |
Partial upload 7 ARD407 797209 1633914 32628  Monitoring point CERES
| Upload to the database | 8 ARO408 797208 1633876 32628 Monitoring point CERES
9 ARD409 797225 1633810 32628  Monitoring point CERES
10 ARO410 797236 1633727 32628 Monitoring point CERES

Showing 1 to 10 of 338 entries Previous E 2 3 4 5] 34 Next



EMS (Environmental Monitoring System): time series data validation

Data Template Result [DB] Measurement types
Show entries Search:
pos  colmn Data Data Required ~ Description Vaiid values
name unit type list
1 1 Code TEXT (20) Y Monitoring point code (eg. P01)
2 2 Parameter TEXT(100) Y Parameter (eqg. indifferently code, cas or name) vvl_param.csv
3 3 Media TEXT(20) Y Anyene from media table (eg. Water) wil_media.csv
4 4 Unit TEXT(20) Y Measurement unit from unit table (eg. m asl) wil_unit.csv
9 C:/Ezio/project/edd/app/cleangui - Shiny
5 5 Date DATE Y Measurement date and time in I1SO8601 format (time being optional)
hitpi//127.0.0.1:3196 | 2 | Open in Browser
WEFE SENECAL .
et 4 o o s et S e e ~, e & Measure TEXT(00) ¥ Measurement in text format. Conversion to number, if feasible, is managed internally by the
apriculture dans e Bussi du Fleave Seatgal 7 database
| i
I I I l - I l 7 7  Note TEXT(1000) N Note specific to each single measurement
8 & Provider TEXT(100) N Provider code or name, from provider table wvl_provider.csv
i Data Template Result [DB] Measure
Choose MsExcel data file: Showing 1 to 8 of 8 entries Previous E Next
Show entries
Browse... tmp2.xlsx
Upload complete Code Parameter Media Unit Date Measure Note Provider
Select MsExcel template: 1 BDO101 Temperature Water T 2021-01-29 20.34 CERES
(0 Location [predefined]
’ 2 BD0101 pH Water unitless 2021-01-29 7.79 CERES
) Time series [predefined]
® User defined 3 BDO101 Redox Potential Water mv 2021-01-29 147.6 CERES
4 BDO101 Suspended Matter ‘Water ppm 2021-01-29 31 CERES
Browse... | template_paramxlsx
5 BD0101 Salinity Water psu 2021-01-29 0.0283 CERES
6 BDO101 Atmospheric Pressure ‘Water psi 2021-01-29 14.666 CERES
Validate input file vs. template
7 BD0101 Dissolved Oxygen Water % 2021-01-29 127.8 CERES
] Partial upload
8 BDO101 Dissolved Oxygen ‘Water ppm 2021-01-29 11.51 CERES
Upload to the database || Preview 9 BD0102 Temperature Water °c 2021-01-29 2026 CERES
10 BD0102 pH Water unitless 2021-01-29 7.73 CERES
Showing 1 to 10 of 40 entries Previous . 2 3 4 Next European
L — Commission




EMS (Environmental Monitoring System): data tables editing

v @ Environmental dataand law/EC X+

« > c G) 127.0.0.1:4130

B Booking.com (@ AliExpressin ltaliano @) Addons Store @ Amazoniit
e
Intro Data Uploading Data Editing Dashboard
+AddPoint ~ [BEditPoint ~ @Delete  C'Refresh
Monitoring Objects TS Type Time Series Type

Visualise time series referring to points only

Show ‘ 10 v ‘entries

Object Code Measurement Type
All All

ML09 ALDRIN (ug/kg) Fish

MLO7 ALDRIN (ug/kg) Fish

ALDRIN (pg/kg)

[ =g0

B> Export

i Facebook @ YouTube

System Setup
ilnfo

Provider Language

Recording Date

All

2024-02-24T19:08:447
2024-02-24T19:08:447

2024-02-24T19;

[3 Notebook

O YouTube @ Maps

W Display selected

Parameters Media
Measurement Date
All

2021-10-07T00:00:00Z

2021-10-06T00:00:00Z

& News

Unit

[ steck [ GIs

Param. alternate

Value str.

All

<2

=2

O Edu

Family

[ Programming

Law

[ video

All

Use

[ Email [l Sito Webufficisle Ni.  [J JRC [ Data @ Outlook Web App [ Varie [J Africa [ Modeling [ Travel [3J House
Law Limit Overall measures Overall measures {with lawlimit)
Measurement Type
ALDRIN (pg/kg) Fish
Value Notes
All

3 Job

[ Sport [ People

0 A

[ Holiday

[ Bike

o eer

3 Comics

1 reported code: 9 (Félou Aval); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

1 reported code: 7 (Gourbassi); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

reported cods

n) info was replaced by the LOQ-value pron

a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

@an 0 a3

[ Music 03TV [J TimeSeries [3 pmi [ Turin
Search:
Monitoring Frequency Provider
All All
Day Lcv
Day Lcv

»

- x

a =z e9

[ All Bookmarks

MLO5 ALDRIN (ug/kg) Fish
ML10 ALDRIN (ug/kg) Fish
MLO3 ALDRIN (pg/kg) Fish
MLO6 ALDRIN (pg/kg) Fish
MLog ALDRIN (ug/kg) Fish
MLO2 ALDRIN (ug/kg) Fish
MLo1 ALDRIN (pg/kg) Fish

Showing 1 to 10 of 24 entries
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2024-02-24T19:08:44Z

2024-02-24719:08:447

2024-02-24T19:08:447

2024-02-24T19:08:447

2024-02-24719:08:447

2024-02-24T19:08:447

2024-02-24T19:08:447

2021-10-01T00:00:00Z

2021-10-11T00:00:00Z

2021-10-01T00:00:00Z

2021-10-01T00:00:00Z

2021-10-07T00:00:00Z

2021-09-30T00:00:00Z

2021-09-29T00:00:00Z

<

<2

<2

<2

<2

<2

<2

1 reported code: 5 (Mahinamine); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

1 reported code: 10 (Galougo); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

1 reported code: 3 (Moussala); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

1 reported code: 6 (Djidjan-barrage); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

1 reported code: 8 (Ambidédi); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

replaced by <0.0XX)

reported code: 2 (Daka-Saidou (Bafing Makana)); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ

1 reported code: 1 (Diangola); the <LOQ (Limit of Quantification) info was replaced by the LOQ-value provided in a separate table in the lab report (eg. <LOQ replaced by <0.0XX)

Day
Day
Day
Day

Day

Day

Day

LoV

Lcv

Lcv

Lcv

Lcv

LoV

Lcv

Previous ‘ il ‘ 2

European
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v @ EMS Tool | Aquaknow X @ Environmental data and law/EC

(<] 72 @ 127.0.0.1:5906

EMS: dashboard case study for hydrology in Cape Town region

+

zax @83 089

ooking.com @ Amszonit Y e Bl Facebook @ YouTube Q Maps [ News oG [ email [l Sito Web ufficiale N =] [DOoat: @ [l Outlos 0O varie [ Afica [ ng [ Travel [J House [ Job [3J Spot [ People [ At [ eike [JEEA [J Comies [J Music [ TV [3J TimeSeries [ pmi [ Turin »
Select familyfies)
Table
! Column vty Downlosd v |Show| 10w entries search:
Select media | & . . )
_ DRt code type family fullname mdate mstr m provider U codepoly dist distfromlinestart
Water -
‘ =)
Select measure(s) type
e e — 1 om0 /s Water | 1992-1001700:00002 | 10.729 wns e Riviersondarand 115038
2| om0 Menitsring peint DISCHARGE(m3/s) Water | 1932-1L01T00:00002 | 3259 2259 | e Rivierssnderand o1t 115088
( 3 160100 Monitering point Physicochemicals DISCHARGE(m3/s) Water | 1332-1701T0000002 1725 1m5 erG Riviersonderand ote 115035
Select monitoring point(s v
== Cape Town s | ueoe Physicochemicals DISCHARGE(m3/s) Water | 1933-01-01T00:0000Z | 0058 ooss | oG Riviersonderend o 115038
1160400, 1160102, 1160303, ~ {
s | om0 /<) Water | 1933.02.01T00:00002 | 0229 0ms | s Riviersonderand 115088
Mitehels Pain ot
West .
Select provider(s) & | 110100 Moritor micals DISCHARGE(m3/s) Water | 1933-0301T00:00002 | 0.062 oos2 | arc Rivierssnderand o1t 115088
2 | om0 e 5 1532.05.0170000002 | 6965 eses | arc Ruviersonderand o1t 115,008
Select profile(s)
s | 1com0 Monitering point Physicochemiesls DISCHARGE(m3/s) Water | 193306.01T000000Z | 12542 nse | e Rivierssnderand oe 115038
Vapir 10 1160100 Physicochemicals DISCHARGE(m3/s) Water | 19330701T0000002 | 12822 nen | s Riviersonderend 01e 115033
Buffer (Km)
Eradsedorp Showing 1o 10 0f 2,536 entriss Pravioss | 1| 2 3 4 5 34 Next
Law/EQS (Environmental .. . N
Standard) by use
Struisbanl

(distinet)

1160305

Bras(103m)

1160303

Eres(167km)

Lesis @ 51z

DISCHARGE(m3/s) Water

116010;
Riviersondarend(15km)

https://ardc.bafg.de/GRDC/EN/Home/homepage node.html

1160100
(1155

(grouped unit)

® Param-distance

W Above law

8§
»
!.

Q Anomaly of low

2012

2014

206

2018

o) ¢

2020

2018

Date

2020
1340-|
1360-|

1980-]

2000+

2020

1930
1940-]

1160328
drferuc(skm)
fullname.
factor(provider)
 (DISCHARGE(mY/s) Water27G)
3

river discharges in the period pre-2018 Cape Town water crisis

Q Low river discharges around Theewaterskloof dam (limited extent of upperstream watershed

and dam managment practices)

European
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https://grdc.bafg.de/GRDC/EN/Home/homepage_node.html

EMS: dashboard case study Senegal TRB environmental quality

a oﬁ,\ 127.001:4130 2ax 983 089
tingcom (B Alfxpressintalane (@ AddonsStore @ Amazonit W etay [J Facebook B YouTube [ Notebook @ VouTube @ Maps () News [ Stock [3GS [JEdu (3 Progamming [J Video [3 Email [ StoWebuffcisleNi. 3 RC [ Oste @ [ OutookWebipp [ tare [3) Aica [ Modeling [ Tovel [3 Howse [JJcb (3 Sport [ People [ At (3 Hoidsy [ 8ke [3EEA 3 Comics [ Musk [3 TV [ ToeSees [ pmi (3 Turie » i

A Environmental quality monitoring network management and exploratory spatio-temporal analysis

Q Exceedances of law/EQSs (Environmental Quality Standards)
18
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Extending EMS: watersheds delineation and time series aggregation

. . AR . Y Query upstream watersheds and aggregated
Ruzizi R|V~er Bas'rﬁ]'.,f CHIRPS from any starting watershed in QGIS
: E 1L or pgAdmin

Niger River Basin

1. Get watershed code from watershed100.tif

2. Get watershed id for selected watershed code

code watershed |
SELECT * FROM wam.ws_view WHERE code LIKE 'ws149008' .

3. Get upstream watersheds or aggregated
CHIRPS for selected watershed id

SELECT * FROM getUsChirps(172821)

Ruzizi Niger

Watersheds 96 13290
Timesteps 495 495
Watersheds x timestep 47520 6578550

O Watersheds geometry and aggregated raster data (eg. CHIRPS) hosted in the EMS database

A Data and statistical info directly derived from database querying

Q Mapping and exploratory spatial data analysis (eg. in QGIS, ArcGIS, R, dashboards): eg. rainfall
distribution at a given date, at a given month through the entire dataset (mean, stddev), rainfall

distribution yearly aggregated curopean |

Commission



EMS: live demo session

Q Installation/reg
a Dashboard

Dats Uploading

Data Editing

Dachbaard

e Sat

Select family(ies)

Nutriznts, Pesticides -

Selectmedia

Select measure(s) type

AMMONIUM(ug/l) Water, NI~

Select monitoring puint(s)

AR,B&, BD, B0, DA, DI, KI, K1~

istration, data validation, editing

Select providerf
CERES, LNE -

Sellect profile(s)

Safing, Bakoye, Falémé  ~

Buffer (Km)

Law/EQs (Environmental
Quality Standard) by use

52/23/2C (DrinkingWater) ~

Intre | Data Uplosding

R Data | Template  Result  [DE]H
O Loestion Show| 10 ¥ |entries
® Time series
T —— Code x ¥ sid - Type Note
® Ui ® Faram date (grouped unit)
Select MsExcel data file: 1 Aros01 97306 1633620 22622 Menitoringpoint ® Param distance
Browse... | dats_ceres2021 location-point_LEVL-0xlsx 2 Arvany o728 1633832 32628 Monitoringpoint
Upload complete
3 Ar0s03 23 1633741 32628 Monitoringpoint
Select MsExcel template: y
4 R0 T2t s633730 2628
Browse.. | template_location lex
5 s

W Above law/EQS limit anly

5 AR0405

-

idate input file ve. template W Logarithmiczesle
U AR040T

O Partisl upload .

B e Control markers size:

+addp

Crsbosh  Beepen i

Upload to the dstabaze

s aross

Fileis ORI Time Series se ovder L

Ar0410

(010 0f 332 enf

how| 10 v |entries

Object Code Measurement Type Recording Date Measurement Date Value str. Valve  Notes

reportad code:s (Félou & QL

tablein the lab report ez

replaced by

Table
Columnvsisley ¥ || Cony || Downlosd v [Show|3 v |entries Search:
L i i |
code type family  fullname mdate mstr m provider
Monitoring AMMONIUM(/) | 2021.03
1 Mo Nutrients 3800 3 | NE
Water 06T00:00:002
Menitoring AMMONIUN(g/) | 2021.08 .
EAR Nutrients y a1 a7 ceres
site Water OeT10:85:002
Monitoring AMMONIU (/) | 2021.03-
3| M0z Nutrients 3800 30 | LNE
site Water 02T00:00:002
Monitoring AIMONIUN () | 202103 -
4 s Nutrients 173500 17350 | LnE
site we 05T00:00:002
Menitering AMMONIUM(Ag/) | 202103
5| Mo Nutrents 55500 5550 | LNE
site Water 05T00:00:002.
Shawing 1 to S of 60 entries Previous | 1 ERY 2 Next
AMMONIUM(ug/) Water
NITROGEN, MITRATE (S N)(ugh) Water
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And beyond ... EMS installed to a client-server environment, main advantages being:

a Centralized database. Populate once, sharing data with all authorized people

‘@ No need of local installation of the database nor of the application
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