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IS GROUNDWATER
relevant ?

Polish Geological Institute
National Research Institute

: www.pgi.gov.pl




Snowpack Glacier melt | _supply from

Reduced water
- Shrinking glaciers

Forest fires

Warmer, drier
summers and earlier
springs may lead to

increased forest fires.

CS

Extreme weather

A possible increase

A possible reduction T e ;
of snowpack could in extreme weather
change water supply. | e.g. tornadoes,

\ hail storms, heat waves,
droughts, dust storms,
floods, blizzards

Agriculture

Reduced flow - = L i ; 1
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generation. —lm- e * *

Increased demand for
irrigation and a

z . ' <« change in crop types
Hydroelectric ‘ - g due to a longer
power bl = b . growing season

Lower river

flow reduces

Lower water "\ SESSSSESEE water supply,
tables cause some N\gia @ water quality,
shallow wells to go dry. XN and recreation

Groundwater Warmer river activities,
temperatures stress
cold-water species

such as trout. Habitat
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CLEAN WATER

I\k) Pr oblemit is so easy

Just oper atap HOt Col d. Lukewarm
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It is worth reflecting on the fact that anyone in
the world to draw from the same water, must

pass 10 km walk in 40 degree heat,

b, A7 or even risk the life.
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WATER USAGE
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500 - CITY POPULATION | SURFACE | GROUNDWATER
0. min. WATER % %

1980 1990 1995 2000 2004 2 AMSTERDAM 1.3 52 48
BARCELONA 3.3 83 17
BERLIN 5.6 58 42
BRUSSELS 2.3 35 65
VIENA 1.7 5 95
HAMBURG 3.6 - 100
GLASGOW 5.2 63 37
COPENHAGEN 1.0 16 84
LISBON 2.1 45 55
LONDON 6.7 86 14
MADRID 4.1 91 9
MOSCOW 8.5 98 2
MUNICH 1.6 - 100
PARIS 7.1 60 40
ROTTERDAM 1.4 a0 10 "
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HYDROGEOLOGY vs. GEOLOGY

HYDROGRAPHY Other domains
‘ (SO, EF, AM, MR)

| | ‘

Hydrogeology is aindependent domain

1
\\
\A
L \
N\
REA
“\__ F . -
N\ AR el wELLs

RESERVOIR

5 DAM
lm] PERCOLAT

’ I
P PONDg=—=—"""#4
SIS o

BEDROCK -
RECHARGE :

GEOLOGY

Pasnusasanannassnale aNRN RS RN AR AR R R RN R RGeS R RN aanennanaunnsannnns P annnnnaunannnnennd

SURFACE CONFINED SURFACE
RECHARGE ZONE AQUIFER RECHARGE ZONE

©y»  Polish Geological Institute
@ " National Research Institute
o

‘&‘ it www.pgi.gov.pl

£5




2y». Polish Geological Institute
’:Er ‘I National Research Institute

‘\&3.«*‘ www. pgi.gov.pl

BACKGROUND of DS

» Generic Conceptual Model

* ISO standards

 References and Use Cases

e \Water Framework Directive (WFD)

e GroundWaterML

 INSPIRE Hydrography Data Specification

e Annex Il and Il DS concepts
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SDIC and LMO comments

e for the whole DS Geology - 1100

e approximately 192 comments HGE
 many duplicates

o specificcomments - 129 on HGE

e concentrated on: definitions, code lists,
connection HGE/GE, availability of data
resources,

Term "football ellipsoid" could not be used in
Europe! We play "football" here with a
Polish Geological Institute spherical ball, not with an ellipsoidal one!
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‘rock’ system

‘groundwater’ system

hydrogeological

objects

Cross-issues
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GeologicFeature_Corg

«featureType»
GeologyCore::
GeologicUnit_Core

*

«featureType»
HydrogeologicalUnit

GeologicFeature_Coreg

o * «featureType»
| N GeologyCore::
Lr GeologicStructure_Core
«featureType» «featureType»
Aquifer = AquiferSystem
0..* 0..1
0.1 No.1 0.*
0..*
«featureType»
HydrogeologicalObject
«featureType» «featureType»
HydrogeologicalObjectNatural| o * 0.1 GroundWaterBody
0.1 0..*
«featureType»
HydrogeologicalObjectManMade
0..*
0.* WFDWaterBody
«featureType» «featureType» 1.% «featureType»
Well S — ObservationWell Water Framework Directive:
01 WFDGroundWaterBody
0.1
SF_SamplingCurve 0.1
«featureType» —
GeologyCore:: AbstractMonitoringFeature
Borehole_Core «featureType» 2
Environmental Monitoring s i
Facilities::

EnvironmentalMonitoringFacility
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«featureType»
HydrogeologicalUnit

+geologicUnit
«voidable»

GeologicFeature_Core
«featureType»

+ inspireld: Identifier [0..1]

+ approximateHorizontalExtend: GM_Surface
«voidable»

+ name: PT_FreeText

0.*

GeologyCore::GeologicUnit_Core

+ geologicUnitType: GeologicUnitTypeTerm_Core

‘rock’ System

+ description: PT_FreeText . GeologicFeature Core
+ approximateDepth: QuantityValue zg;zfgg)structure . Tg -
+ approximateThickness: QuantityValue = N eell ure lype>
«lifeCyclelnfo - voidable» 0.* Geol?gﬁg;%;ﬂ:i“ Core
+ beginLifespanVersion: DateTime —
+ endLifespanVersion: DateTime [0..1]
+aquiclude
<<featqreType» |_«oidable»
Aquiclude
0..*
| +aquitard
«featureType» «voidable» «featureType»
Aquitard N AquiferSystem

«voidable»

+ approximatePermeabilityCoefficient: QuantityValue
+ approximateStorativityCoefficient: QuantityValue

0..1{ «voidable»

+aquitard 0.*
«voidable»

+aquifer
0..*\/«voidable»

«featureType»
Aquifer

+ aquiferType: AquiferType

+ mediaType: AquiferMediaType
«voidable»

isExploited: Boolean

isMaininSystem: Boolean
vulnerabilityToPollution: TM_IntervalLength
permeabilityCoefficient: QuantityValue
storativityCoefficient: QuantityValue

+ + + + + +

hydroGeochemicalRockType: HydroGeochemicalRockTern

+aquiferSystem
«voidable» 0..1

+ isLayered: Boolean

+aquiferSystem
«voidable»

+aquifer
«voidable»

0.*




Hydrogeologicalunit | *aquiferSystem
ydrog 9 «voidable» «featureType»
«featureType»

GroundWaterBody
AquiferSystem 0.1

+ inspireld: Identifier

+aquiferSystem + conditionOfGroundWaterBody: ConditionOfGroundwater

«voidable» «voidable»
0..* + approximateHorizontalExtend: GM_Surface
- +groundWaterBody |+ mineralization: WaterType
0. _ 0..1_ «voidable» ~ |+ piezometricState: PiezometricState
+aquiferSystem +aquiferSystem O/* «lifeCyclelnfo - voidable»
«voidable» «voidable» + beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]
0..1 0.*
+groundWaterBody +groundWaterBody
«voidable» «voidable»
WFDWaterBody | 0--*
«featureType» A
} . W BodyWFD
Water Framework Directive:: ((3‘;%11?8»&“ ody
) WFDGroundWaterBody
+aquitard
«voidable» «voidable»
0.* + geometry: GM_Primitive
HydrogeologicalUnit 0.1
«featureType» +groundWaterBody
Aquitard «voidable»
0.* +observationWell
- «voidable»
+aquitard +observationWell . 0..*
«voidable» «voidable»
«featureType»
+aquifer +aquifer ObservationWell
idabl i - -
«v0|dab0t?>1 «Vo'dagl.‘.? + observationType: WellObservationType
HydrogeologicalUnit
«featureType»
Aquifer
i +activeWell
«voidable»
0..*
HydrogeologicalObjectManMade «featureType»
«featureType» ] ActiveWell
Well + activityType: WellActivityType

‘groundwater’ System



«featureType» +aq_U|fe|r ' .
HydrogeologicalObject «voidable» - |y drogeologicalUnit
+ inspireld: Identifier [0..1] Ok 0.1 «fezturenype»
+ geometry: GM_Primitive — quifer
«voidable» +hydrogeologicalObject
+ name: PT_FreeText «voidable»
+ description: PT_FreeText
«lifeCyclelnfo - voidable» SF_SamplingCurve
+ beginLifespanVersion: DateTime «featureType»
+ endLifespanVersion: DateTime [0..1] GeologyCore::Borehole_Core

+ location: GM_Point

«voidable»
| + boreholeLength: Quantity
+ elevation: DirectPosition
«featureType» + purpose: BoreholePurposeTerm_Core [1..*]

HydrogeologicalObjectNatural
ydrog ¢] ) +borehole 0.1

+ naturalObjectType: NaturalObjectType «voidable»
«voidable»

+ waterPersistence: WaterPersistenceValue
+ approximateQuantityOfFlow: QuantityValue

«featureType»
HydrogeologicalObjectManMade

0* «lifeCyclelnfo - voidable»
y . . + validFrom: DateTime
+hydrogeologicalObjectNatural + validTo: DateTime [0.1] ] «featureType»
«voidable» ) ' h Well
«voidable»
+ statusCode: StatusCodeType
«featureType» «featureType»
ActiveWell ObservationWell
+ activityType: WellActivityType + observationType: WellObservationType
0..* +observationWell 0.*
+activeWell «voidable»
«voidable»
*groundWaterBody +groundWaterBody
«voidable» «oidable» () «
«featureType»
GroundWaterBody | +groundWaterBody
" «voidable» +environmentalMonitoringFacility
«voidable» \/0..1

AbstractMonitoringFeature
«featureType»

Hydrogeological Objects

EnvironmentalMonitoringFacility




CONCLUSION

Development Decision makers support
of detailed models for subdomains unified solution especially for crisis management,
with respect on other thematic models balance usage of water, transboundary areas
RN

Need for standard
different organisation ,
different need - join
experience

Use cases

optimalization of intake
localization and sustainable
use of resource

General solution
first stage of water issues
development

Lack of background
a very few examples of
domain modeling

Differentattitude  Water Framework Directive
cartographic solution  monitoring of groundwater level and chemical
vs. hydrogeological flow modelling  status reported according to WMP

IWJ’?‘
f.&so“"«% Polish Geological Institute 5%
{# ’:@ | National Research Institute gk% £
st 220l \WwWw.pgi.gov.pl



WHAT IS A NEXT STEP 7

Briging the standards
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RELATIONSHIP
T SoRoRRSTIEE

GealogicFeature| +geologicUnit i
e «voidablex ofeatureTypes i
Ge'ﬂlm s :5‘* Hydrogeologicallnit|
GeologicUnit | 2
e — —
—
+aquifer + ersystem
ufeatureTypes | awidablen idablex «featureTypes
Aquiter = AquiferSystem
jo- 03 oidabl
+aquifer Mo :NELEN d: Booles
«voidables e
+aquiferSystem 0.1
avoidables
+ ogeclogicalObject
idables
«featureTypes
2 a +groundW aterBody
Hydrnyeofnrg;lﬂbjeﬂ x?’;abien
afeatureTypes
GroundWaterBody
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MAIN COMPONENTS

+geologicStructure

GeologicFeature +ge:ol0gicUnit ewradation .
ieatureType» avoidable» «featureType» GeologicFeature
GeologyCore:: Er * HydrogeologicalUnit| GH: afeatureType»
GeologicUnit - = GeologyCore::
GeologicStructure
+aquifer +aquiferSystem
«featureType» «voidable» «woidable» «featureType»
Aquifer = AquiferSystem
0.7 0..1 :
¥ @voidablex
+ isLayered: Boolean

Polish Geological Institute

¥ ﬁi\ National Research Institute

\\j{'j!’ www.pgi.gov.pl




«featureType» +geologicUni GeologicFeature_Core
HydrogeologicalUnit geologicUnit

«voidable» «featureTypg» .
+ inspireld: Identifier [0..1] 0 * GeologyCore::GeologicUnit_Core
*  approximateHorizontalExtend:  GM_Surface + geologicUnitType: GeologicUnitTypeTerm_Core
«voidable»
+ name: PT_FreeText
+ description: PT_FreeText . GeologicFeature Core
+ approximateDepth: QuantityValue +3eiglogllc8tructure 9 -
+ approximateThickness: QuantityValue «oidable» =S é;%?(t)ure-(r;)g:z)-)-
«lifeCyclelnfo - voidable» 0.* GeologicSt?l)J/cture”Core
+ beginLifespanVersion: DateTime —

+ endLifespanVersion: DateTime [0..1]

+aquiclude
«f;atUFeITBéPG» «oidable»
uiclude
2 0.*
+aquitard
«featurgType» «voidable» «fegtureType»
Aquitard o AquiferSystem
«voidable» 0..1| «oidable»
+ approximatePermeabilityCoefficient: QuantityValue . —| + isLayered: Boolean
+ approximateStorativityCoefficient: QuantityValue +aq3|f§8ystem
+aquitard /\O..* «oreier 0.1
«voidable» +aquiferSystem
«voidable»
+aquifer
0.*\/ «voidable»
«feature Type»
Aquifer
+ aquiferType: AquiferType
+ mediaType: AquiferMediaType
«voidable»
+ isExploited: Boolean +aquifer
+ isMainInSystem: Boolean «vgi dablex
+ vulnerabilityToPollution: TM_IntervalLength
+ permeabilityCoefficient: QuantityValue 0.*
+ storativityCoefficient: QuantityValue .
+ hydroGeochemicalRockType: HydroGeochemicalRockTerm P
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Hydr logicalUnit +aquiferSystem
ydrogeolog «voidable» «featureType»
«featureType» GroundWaterBody
AquiferSystem 0..1
d ¥ ) + inspireld: Identifier
+aquiferSystem + conditionOfGroundWaterBody: ConditionOfGroundwater
«voidable» .
0.* + approximateHorizontalExtend: GM_Surface
+groundWaterBody |+ mineralization: WaterType
0"1_ 0.1 «voidable» + piezometricState: PiezometricState
+aquiferSystem +aquiferSystem 0..#| «lifeCyclelnfo - voidable»
«voidable» «voidable» " |+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]
0..1 0.*
+groundWaterBody +groundWaterBody
«voidable» «voidable»
WFDWaterBody | 0--*
«featureType»
Water Framework Directive:: zgg%tgr;)?::)/aterBodyWFD
. WFDGroundWaterBody
+aquitard
«voidable» «voidable»
0.* + geometry: GM_Primitive
HydrogeologicalUnit 0.1
«featureType» +groundWaterBody
Aquitard «voidable»
No.x +observationWell
- «voidable»
+aquitard +observationwell 1.* 0.*
«voidable» .\ idables
«featureType»
+aquifer +aquifer ObservationWell
«vmdab(l)ei «vmdat())lef + observationType: WellObservationType
HydrogeologicalUnit
«featureType»
Aquifer +activeWell
«voidable»
0..*
HydrogeologicalObjectManMade «featureType»
«featureType» ] ActiveWell
Well + activityType: WellActivityType

Wy
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«featureType» +aq_unfe|r ' .
HydrogeologicalObject «voidable» - IHydrogeologicalUnit
+ inspireld: Identifier [0..1] 0.* 0.1 «fezturenype»
+ geometry: GM_Primitive quirer
«voidable» +hydrogeologicalObject
+ name: PT_FreeText «voidable»
+ description: PT_FreeText
«lifeCyclelnfo - voidable» SF_SamplingCurve
+ beginLifespanVersion: DateTime «featureType»
+ endLifespanVersion: DateTime [0..1] GeologyCore::Borehole_Core

+ location: GM_Point

«voidable»

| + boreholeLength: Quantity

+ elevation: DirectPosition

+ purpose: BoreholePurposeTerm_Core [1..*]

«featureType»
HydrogeologicalObjectNatural

+borehole 0..1

+ naturalObjectType: NaturalObjectType «voidable»

«voidable»
+ waterPersistence: WaterPersistenceValue
+ approximateQuantityOfFlow: QuantityValue

«featureType»
HydrogeologicalObjectManMade

0+ «lifeCyclelnfo - voidable»
y . . + validFrom: DateTime
+hydrogeologicalObjectNatural + validTo: DateTime [0..1] | «featureType»
«voidable» ) ' h Well
«voidable»
+ statusCode: StatusCodeType
«featureType» «featureType»
ActiveWell

ObservationWell

+ activityType: WellActivityType

+ observationType: WellObservationType

0..* +observationWell /|\ 0..*
+activeWell «voidable»
«voidable»
+groundWaterBody +groundWaterBody
«voidable» «oidable» () «
«featureType»
GroundWaterBody 1 *groundWaterBody
«voidable» +environmentalMonitoringFacility
«voidable» 0..1
AbstractMonitoringFeature
«featureType» B
Polish Geological Institute
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st 220l \WwWw.pgi.gov.pl

St




‘groundwater’ System

+aquiferSystem

n " «voidable»
HydrogeologicalUnit featureType»
«featureType» 0.1 GroundWaterBody
AquiferSystem i —
+aguiferSystem + conditionOfGroundWaterBody: ConditionOfGroundwater
«voidable» + inspireld: Identifier
0% «voidable»
0T - + approximateHorizontalExtend: GM_Surface
0.1 + mineralization: WaterType
+aquiferSystem +aquiferSystem . . + piezometricState: PiezometricState
i i +groundWaterBo
«voidable «voidable» 9 woidables | <lfeCyclelnfo - voidable»
+ beginLifespanVersion: DateTime
0..*| + endLifespanVersion: DateTime [0..1]
0.1 0.*
WFDWaterBody o +groundWaterBody ’
bo i +groundWaterBo
«featureType» «voldable> «3oidable» Y
Water Framework Directive::
WFDGroundWaterBody +groundWaterBodyWFD
. «voidable»
+aqunard «voidable»
«voidable + geometry: GM_Primitive
0.
HydrogeologicalUnit 0.1
«featureType»
Aquitard +groundWaterBody
«voidable»
+aqulfe +aquifer o=
«oidhbjle «voidable» +aquitard +observationWell
«voidable» «voidable»
0.* 0. +observationWel |, 1 « B
HydrogeologicalUnit «voidablex
«featureType»
«featureType» ObservationWell
Aquifer
+ observationType: WellObservationType +activewvel
«voidabl
7
HydrogeologicalObjectManMade «featureType»
«featureType» ] Activewell
el + activityType: WellActivityType
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