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Existing Environmental Data
Management Software

EQuIS from EarthSoft (earthsoft.com), edl 3011
WISKI (kisters.net) /K KISTERS

SiteFX from EarthFX (earthfx.com), %Earthﬂ
GW-Base from ribeka (ribeka.com), P:i.l:lE'ka.
EnviroData from Geotech Computer Systems, Eovire

ESdat (esdat.net) datis

Oasis-montaj from GeoSoft (geosoft.com),

HydroManager from Schlumberger Water Services (swstechnology.com)

and 7 more


http://www.earthfx.com/Home.aspx
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Input
2y LIMS
x Geofond
A gdBase
1x: tables
W! Geobanka
« | inclinometry

dataloggers ...

HglS

www.dataearth.cz

Information
system

= |

HglS

Output

x:|W! tables, graphs
ez' Ix:z Etm borehole profiles
81' am geological cross-sections
€ GIS ammaps

(all on the web or by e-mail)
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Data flows
data sorted from structured to unstructured

Data source —— Storage — Usage Content
Structured and semi- Reporting, visualization
Bl structured data — obser- Data warehouse incl. geological profiles
vations (databases, files) and cross sections, export
1]
Spatial interpretation of data, ©
GIS other geodata Standard-based storage | Maps, GIS I %
Documents Stored with metadata £ §
_ —— Ad hoc g | fnow
Other files Storage, accessibility = | 'edge
1] |
|
L L]



Source data (sructured, semi-structured)

Pentaho
Data
Integration

data
warehouse

PostgreSQL

+ spatial extension

PostGIS %

HglS

abstract
data access
layer

Pentaho
Metadata

Bl server

Pentaho
Business
Analytics

reports X WS

(tables, graphs on the web or by
e-mail e.g. via Action Sequences)

dashboards

(interactive tables, graphs)

~N/ . o
map application

(basemaps from map server)

ETL
g q Envirolnsite

advanced visualisation
(cross-sections, maps with
localized graphs & tables )



ETL - ®@pentaho  gka. Kettle

data integration

t:-’; * Analyses from LIMS Labsystém
(provided as 2 xBase files),
‘Al . ° Boreholesand groundwater chemism from Czech Geological
’A!]' WU Survey (provided as MS Access files and XML files in eEarth format),
» Exploratory boreholes
wﬁ ( pr ovided as MS Word documents created by a software from Data-PC Sokolov),

4« Flat files with precipitation and temperature served via FTP
from a watershed authority (Povodi Ohres. p.)

; ) * Original database format of Envirolnsite (MS Access, MS Excel),
 General cross-table (MS Excel) and

% \ALdf * Formats from some other data vendors (groundwater pumping,
river discharges etc.)
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Source data (sructured, semi-structured)
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Source data (sructured, semi-structured)
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Data in the database

observation objects
(wells, boreholes, sampling points with coordinates and detailed description),

characterization of geological layers
(description of boring logs and it’s interpretation — stratigraphy),

technical construction of wells (casing, screen and fill of annular space),
definition of observed quantities (units, chemical formulae etc.),
standards (action levels, regulatory limits),

definition of vertical intervals (well screen or sample interval in boring log),

measurements tied to vertical intervals
(e.g. chemical analyses or head measurements),

measurements tied to specific depth (e.g. geophysical logging),

samples (metadata about measurements and sets of measurements — sampling
methods, conditions, etc.),

anti-aliasing (e.g. a quantity has different names in different data sources),
conversion of units (e.g. mg to g) and quantities (e.g. nitrate to nitrogen),
time intervals, lookup tables etc.



DWH/OLAP in
star/snowflake
schema

Facts

Measured values
(time series)

Dimensions

Spatial (normalized: observation
objects = depth intervals)

Temporal (degenerated
dimension: timestamp)

Quantities

iron — in water - filtered
precipitation — monthly - maximum

etc.

wells

fdwell: INTEGER [ P ]

well: VARCHAR(S0) [ AK ]
leasting; FLOAT

northing: FLOAT

sirka: FLOAT

idelka: FLOAT
surface_elevation: FLOAT
lob: VARCHAR(50)
kop_of_casing: FLOAT
wel_bottom_depth: FLOAT
iclass: VARCHAR(S0)
lazimuth: FLOAT

incline: FLOAT

lvrtani_od: TIMESTAMP
lvrtani_do: TIMESTAMP
datum_lividace: TIMESTAMP
Faclity: VARCHAR(SO) [ Ak ]
istaniceni: FLOAT

pozice: VARCHAR

lgeokod: VARCHAR
icis_mapy: VARCHAR

lch: VARCHAR[L1)
puvodni_nazev: VARCHAR
ldruh: VARCHAR(0)

lucel: VARCHAR(S0)
vyuziti: VARCHAR.
lvybaveni: VARCHAR
manitoring: VARCHAR.
idepth_to_water: FLOAT
|2 narazena_hpv: FLOAT
_3_narazena_hpy: FLOAT
lustalena_hpy: FLOAT
idatum_zjisteni: TIMESTAMP
istalost_vody: VARCHAR
lzameren: VARCHAR
izameril: VARCHAR
lvrtna_technologie: VARCHAR
lvrtna_souprava: VARCHAR
lvrtmistr: VARCHAR

lurtala: VARCHAR

resila: VARCHAR

lgeolog: VARCHAR

zadala; VARCHAR
nazev_zakazky: VARCHAR
letapa: VARCHAR

Idic_gdo: INTEGER
sekm,_id: VARCHAR(20)
Iposudek: VARCHAR
majitel_dat: VARCHAR
idolumentace: VARCHAR
lanotatar: VARCHAR
import: VARCHAR
puvodni_x: VARCHAR
puvodni_y: VARCHAR
puvodni_srs: VARCHAR
lpuvodni_z: FLOAT

stratigraphy

wel_construction

fil

dstratigraphy: INTEGER [Pk ]

idconstruction: INTEGER [ PK ]

il INTEGER [ P ]

|
|
I well_idwell: INTEGER [ FF ]
op_depth: FLOAT
| bottom_depth: FLOAT
| strata: VARCHAR(50)
| notes: VARCHAR
typ: VARCHAR(0)
| baze_zastizena: BOOLEAN

ﬁk hydrostratigrafie: VARCHAR(S0)

well_idwel: INTEGER [ FF ]
top_depth: FLOAT
bottom_depth: FLOAT
diameter: FLOAT

notes: VARCHAR

screens
idscreen: INTEGER [ PK ]

well_idwell: INTEGER [ FF ]
screen: VARCHAR(S0)
Lop_depth: FLOAT

bottom_depth: FLOAT
group_; VARCHAR(S0)

ohservations

idobservation; INTEGER [ PK ]

screen_idscreen: INTEGER [FK ]
idconstituents: INTEGER [ FK ]
wzorky _idvzorky: INTEGER [ FK ]
date_: TIMESTAMP
presnost_casu: VARCHAR(SD)
value_: FLOAT

detection_limit: FLOAT

Flag: VARCHAR(20)
Formatted_value: VARCHAR
nondetect: BOOLEAN

metodika: VARCHAR

duplicate: BOOLEAN

archiv: BOOLEAN

nejistata: VARCHAR
datum_analyzy: TIMESTAMP
poznamka: VARCHAR
puvodni_hodnota: VARCHAR

constituents

dconstituents: INTEGER [ PK ]

short_name; VARCHAR(S0)
media: VARCHAR(SD) [ Ak ]
Fraction: VARCHAR(S0) [ AK ]
units: VARCHAR(S0)
equivalent_meight: FLOAT
molarni_hmotnost; FLOAT
vzorec: VARCHAR
overovaci_pravido: VARCHAR
zdroj: VARCHAR

typ_veliciny: VARCHAR(S0)
semilogartmicky: BOOLEAN
req_cislo_cas: VARCHAR(12)
archiv: BOOLEAN

constituent: VARCHAR(S0) [ AK ]

puvodni_jednotlky: VARCHAR(SD)

ek

puvodni_z_system: VARCHAR

point_values

wel_idwell: INTEGER [ FK ]
top_depth: FLOAT
battom_depth: FLOAT
material: VARCHAR
idiameter: FLOAT

nokes: VARCHAR

vzorky

————— -gidborings: INTEGER [ Pk ]

barings

wel_idwell: INTEGER [ FF ]
Lop_depth: FLOAT
bottom_depth: FLOAT
strata; VARCHAR
strata_2: VARCHAR
strata_3: VARCHAR
strata_4: VARCHAR
kontaminace: VARCHAR
mineraly: VARCHAR
mezizinna_vypln: VARCHAR
vhiost: VARCHAR
konzistence: VARCHAR
zatrideni: VARCHAR
zvetrani: VARCHAR
rozpuleani; VARCHAR
barva_srafy: VARCHAR
lit_lod: VARCHAR(20)

dvzorly: INTEGER [PK ]

cislo_vzorku; VARCHAR(S0)
cislo_protokolu; VARCHAR(S0
posudek; VARCHAR
maijitel_dat: VARCHAR
dokumentace: VARCHAR
oznaceni: VARCHAR(50)
Faciity: VARCHAR(50)
zacatek_cerpani: TIMESTAMP
datum_odberu; TIMESTAMP
datum_predani: TIMESTAMP
datum_analyzy: TIMESTAMP
zadala: VARCHAR

resia: VARCHAR

vzorkaval: VARCHAR
abarator: VARCHAR
nazev_zakazky: VARCHAR
cislo_zakazky: VARCHAR(S0)
Licel: VARCHAR

popis: VARCHAR
matrice: VARCHAR

e — — T __ vzork_udalost: VARCHAR
~ |
=

idpaint_values: INTEGER [ PK ]

depth: FLOAT

value_: FLOAT
text_value: VARCHAR
thickness: FLOAT
archiv: BOOLEAN

wel_idwel: INTEGER [ FF ]
idconstituents: INTEGER [ FK ]
vzorky_idvzorky: INTEGER [FK ]

puvodni_hloubla: FLOAT
puvodni_hodniota: FLOAT
puvodni_jednotky: VARCHAR(S0)

metoda: VARCHAR
vzork_zarizeni: VARCHAR
Lprava: VARCHAR
vzorkovnice: VARCHAR

B —— podminky: VARCHAR

ezim: VARCHAR

snizeni: FLOAT

hloublca: FLOAT
poloha_cerpada: VARCHAR
vycerpano: FLOAT

nejistota: VARCHAR

import: VARCHAR
odmerny_bod: VARCHAR(S0)

jmena_constituents
idjmenaconst: INTEGER [ PF ]

autorit_constit; VARCHAR(S0)
autorlt_media; VARCHAR(S0)
autorlt_frac: VARCHAR(S0)
idconstibuents: INTEGER
alernativni_1: VARCHAR
alternativni_2: VARCHAR
alternativni_3: VARCHAR
puvadce_1: VARCHAR
puvadce_2: VARCHAR
Formatted_value: BOOLEAN
cely_nazev: BOOLEAN
poznamka: VARCHAR

jednatky
idiednoty: INTEGER [ PF ]

cil: VARCHAR(S0)
zdroj; VARCHAR(50)
nasobit: FLOAT

pricist: FLOAT
operator; VARCHAR
operand: VARCHAR(50)

jmena_wells

idimena_wells: INTEGER [ PK ]

autorit_well: VARCHAR(S0)
autorit_screen: VARCHAR(SD)
alternativri_well: VARCHAR
alternativni_screen: VARCHAR
Facilty: VARCHAR(SD)
cely_nazev: BOOLEAN




Source data (sructured, semi-structured)
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(tables, graphs on the web or by
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Podkladova mapa
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Simple web viewer
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Average hydraulic gradient

D SH 1= Gradient_test3 [ReZim kompatibility] - Microsoft Excel - 0
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DEVLIN, J.F., 2003. A spreadsheet method of estimating best-fit hydraulic gradients using head data from multiple wells.

Ground Water 41(3). DOI:10.1111/j.1745-6584.2003.tb02600.x
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Computations

. Data aggregation (e.g. total annual
precipitation computed from daily precipitation,
minimal monthly discharge in a year).

. Computation of the hydrochemical type of

water (based on major cations and anions) — e.g. Ca-
Mg-HCO3.
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lme/L] [m=1] [meL] [me/L] [mz=/L] [meL]
ICH-3 18m jCh - Jjezero 21.01.2013
109 15 - 260 02==0.5 mgL Unknovwn
ICH-3 18m jCh - jezero 10.122012
89 16 - 270 02==0.5 mgL Unknown
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04 1 0.7 0.08 270 Mixed(anoxic) NO3-Fe(III)'504
ICH-3 18m jCh jezero 22102012
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ICH-3 18m jCh jezero 24.09.2012
13 - 250 02==05mgL Unknown
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CHAPELLE, F.H. et al. 2009 Distinguishing iron-reducing from sulfate reducing conditions.
Ground Water 47(2). DOI: 10.1111/j.1745-6584.2008.00536.x
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Uniqueness of the technical solution

~ (geo)spatial business intelligence for
hydrogeology

= Business intelligence (Bl) +
Geographic information system (GIS)

= GeoBl for EDM
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Strengths

Data agnostic

Database agnostic

Scalable (paralelization of ETL)
Interoperable (Weka, R, Tableau)
Easily extensible (exports) — ETL tool
Big data
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We are working to

Automate processes and set event-based
reporting with action sequences (.xaction files)

Map app
Abstract

ication and interactive dashboards
ousiness layer (Pentaho Metadata) to

simplify design of reports and dashboards
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Sprava a analyza dat o Zivotnim prostredi
. en:start
a
Screenshots - -
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Tools For detiled information go to the Publications section or to the Czech version of this site.
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What does HglS do?

Translations ofthis page:

o= cs f 2= en]
Input Information Output
=&F LIMS system
i Geofond [x:|W! tables, graphs
& gdBase & ix:Wiamborehole profiles
ix: tables 3 gz'lmgeological cross-sections
|wl Geobanka HalS & GIS aumaps
&) inclinometry
dataloggers ... —> (all on the web or by e-mail)
For geeks
) .‘;/ data abstract Bl server reports  [ly/x: w I8
:?: &5 warehouse data access (tables, graphs on the web or by
; ™ layer e-mail e.g. via Action Sequences)
% m ETL y dashboard
E ashboards
e
=1 | * (interactive tables, graphs)
K \A;-l - ~ e
E; | \ map application
3 | x_. -] @ h (basemaps from map server)
A \
5 [ = ETL
& fanl Pentaho N ~
3 w.l PostgreSQL Pentaho Busi ﬁ € Envirolnsite
] = Pentaho ‘sPa“aleﬂmsm? Metadata USInE_SS advanced visualisation
§ y Data PostGIS &l;‘ Analytlcs (cross-sections, maps with
@ &%) Integration Iocalized graphs & tables )


http://www.dataearth.cz/

Source data (sructured, semi-structured)
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Architecture

‘17 data abstract Bl server reports Bz WO pR
< warehouse data access (tables, graphs on the web or by
D ﬂ e-mail e.g. via Action Sequences)
XML ETL . Iayer
A dashboards
A o ‘; (interactive tables, graphs)
map application
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Existing standards

Ground Water Markup Language (GWML) from OGC: application
schema of GML

INSPIRE (INfrastructure for SPatial InfoRmation in Europe).
Hg20 (focused on field experiments data)

ESRI Groundwater Data Model
(in Arc Hydro Groundwater) extension of ArcGIS

Data Model of National Groundwater Information System (Australia)
Open Geoscience data models (British Geological Survey)

H+ (France)

BoreholeML (Germany)

others (EN 14968, Basin of Mexico hydrogeological database)

BOI‘PhOLP
M v



