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SDI definition ...

“The SDI provides a basis for spatial

data discovery, evaluation, and
application for users and providers within
all levels of government, the commercial
sector, the non-profit sector, academia and
by citizens in general.”

--The SDI Cookbook
http://www.gsdi.org




Components of SDI

»Policies & Institutional Arrangements (governance,
data privacy & security, data sharing, cost recovery)

»People (training, professional development,
cooperation, outreach)

»Data (digital base map, thematic, statistical, place
names)

» Technology (hardware, software, networks,
databases, technical implementation plans)

- Douglas Nebert, 2009, US, Federal Geographic Data Committee Secretariat
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Typical bore well data management ...

Costing Summary
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State Observation Bore Network Data Catalogue
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Hydrogeological mapping

MS Excel Data
« Bore information
» Well information Scripting
= Driller log

= Lithologist log
» Existing stratigraphy GEODATABASE

MS Access
(Front End) MS SQL Server

= Bore information

« Well information SDE
= Driller log

* Lithologist log

« Existing stratigraphy information

 New Stratigraphy Interpretation Arc GIS

= Spatial visualisation / analysis
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Hydrogeological mapping
STRATIGRAPHY INTERPRETATION TOOL
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Bore Interpretation System for Hydrogeology Mapping
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Hydrogeological mapping - Visualisation of Aquifers

SINCLAIR KNIGHT MERZ




INTEGRATED SPATIAL DATA MODEL FOR MANAGING BORE STRATIGRAPHIC AND
HYDROLOGICAL INFORMATION

HYDROGEOLOGICALL...
HGU_ID
HGU_NAME
AQUIFER HGU_CODE —
AQ_ID r AQID
AQ_CODE AQ_CODE
AQ_MNAME CR_DATE
AQ_ABEREV RET_DATE
CR_DATE
RET_DATE
WELL STRATIGRAPHY
WELL_ID BOREPOINT STR_ID
BPOINT_ID EPOINT_ID BPOINT_ID
BORE_ID BORE_ID BORE_ID
WELL_SRC BORE_SRC DEPTH_FROM
SCRN_FROM COMPL_DATE DEPTH_TO
SCRN_TO EASTING HGU_ID
2Q.ID NORTHING L. HGU_CODE
4Q CODE ¢ DATUM STR_DESCR
EC PROJECTION STR_SRC
EC_DATE S TTAGIOGT BORE_DEFTH STR_CMNT
EC_SRC ITH 1D RLNS STR_FLAG
DS DEFTH_FROM RS DEN SCENARIO
TDS_DATE DEFTH TO RLMS_SRC AUTHOR
TDS_SRC LTH SRC MAP_SHEET AUTHOR_COM
Wi i LATITUDE RET_EY
RWL - LONGITUDE RET_EY_COM
WL DATE S o SFCE_HGU — CR_DATE
WL_SRC SoRE I J BORE_FLAG RET DATE
WL FLAG = CR_DATE
TDS_FLAG ::;D;;TEE RET_DATE
ECFLAG STRATIGRAPHY RAW
CR_DATE STR_RAW_ID
RET_DATE L BPOINT_ID
BORE_ID
DEFTH_FROM
DEPTH_TO
STR_DESCR
STR_SRC
SCENARIO
CR_DATE
RET_DATE

SINCLAIR KNIGHT MERZ

Mohamed-Ghouse, Z. Sadig., Goodin, D. and H. Chaplin (2009).Integrated spatial data model for managing bore
stratigraphic and hydrological information. In: Ostendorf B., Baldock, P., Bruce, D., Burdett, M. and P. Corcoran

(eds.), Proceedings of the Surveying & Spatial Sciences Institute Biennial International Conference, Adelaide 2009,
Surveying & Spatial Sciences Institute, pp. 857-862. ISBN: 978-0-9581366-8-6.




National Groundwater Information System (NGIS) — Phase 1

Relationships for NGIS_Prototype_Demo_DB

Tuesday, 27 April 2010

IOBJECTID IOBJECTID [OBJECTID
HGUID IShape ISHAPE
HGUCode HydroID HydroID
HGUName HydroCode HydroCode
Description LandElev BoreID
INGIS_AveHydraulicConductivity BoreDepth [TopElev
INGIS_YieldAvailableEstimates (AquiferID BotElev
INGIS_AveTransmissivity )AqCode HGUID
GlobalID HGUID HGUCode
FType FType
Lattitude INGIS_StrataDescription
Longitude INGIS_RecordCreateDate
Easting INGIS_AquiferID
Northing INGIS_AquiferUnitID
NGEs porehoeiog L SHape_Length
IOBJECTID Datum INGIS_Lining_Material
BoreID ToC INGIS_Inner_Diameter
RefElev WorksID INGIS_Outer_Diameter
FromDepth Legacy_WorksID INGIS_Aperture
[ToDepth Max_Extraction_Volume INGIS_Filter_sock
[TopElev Max_Daily_Volume INGIS_Length
BotElev Max_Annual_Volume INGIS_Width
ElevUnits LicenceWaterExtractID INGIS_Lithology
HGUID INGIS_Trade_name
HGUCode INGIS_FromDepth
Material INGIS_ToDepth
INGIS_STR_DESCR
NGIS_STR_SRC
NGIS_STR_CMNT
o Bns
INGIS_SCENARIO IOBJECTID
NGIS_RET DAT by
[NGIS_RET_DATE HydroID BECTID
INGIS_RET_BY_COM HydroCode S HAPE
INGIS_RET_BY BoreID s il
INGIS_AUTHOR_COM [TopElev Hyd "
INGIS_AUTHOR BottomElev ydrocade
— Name
LogType BotElev FType
oatetype HEVID NG);'; TotalVolume
ellID HGUCode — !
| Frype INGIS_ConsumptivePool
oHemES NGIS_S — NGIS_AverageKValue
_StrataDescription
NGIS_RecordCreatDate BHREE 'Lefigt
AU ISHAPE_Area
INGIS_AquiferID "t
INGIS_AquiferUnitID
ISHAPE_Length

SINCLAIR KNIGHT MERZ

NGIS_AquiferUnit

OBJECTID

SHAPE

HydroID

HydroCode

Name

FType
INGIS_TotalVolume
INGIS_ConsumptivePool
INGIS_AverageKValue
SHAPE_Length
SHAPE_Area

OBJECTID

BorelD

RefElev

FromDepth

[ToDepth

[TopElev

BottomElev

ElevUnits

HGUID

HGUCode

LogType
NGIS_Lith_SRC
NGIS_DESCR
NGIS_BPOINT_ID
NGIS_CR_DATE
NGIS_RET_DATE
NGIS_Driller_Name
NGIS_Geologists_Name
NGIS_Lithology_Comment
NGIS_Lithology_Flag

NGIS_LithologyLog

NGIS_MonitoringP:

(OBJECTID

ISHAPE

HydroID

HydroCode

FType

Name

DunctionID
INGIS_MonitoringPointID
INGIS_HydroPointID
NGIS_Lattitude
NGIS_Longitude
INGIS_Easting
INGIS_Northing
NGIS_Datum
INGIS_Projection
INGIS_MP_Capablility WE
INGIS_MP_Capablility WI
INGIS_MP_Capablility_Wp
INGIS_MP_Capablility_FR
INGIS_MP_Capablility_Precip
INGIS_MP_Capablility Temp
NGIS_MP_Capablility_ET
INGIS_MP_Capablility_WS
INGIS_MP_Capablility WSal
INGIS_MP_Capablility TDS
INGIS_MP_Capablility Qual
INGIS_MP_Capablility_Cond
INGIS_MP_Capablility_SLG

(OBJECTID
FeatureID
[TSDateTime

[TSvalue
[TSTypelD

[TSValue_normalized

(OBJECTID
INGIS_HydraulicConnID
HGUID

HGUCode

[AquiferID

|AquiferCode
INGIS_CR_DATE
INGIS_RET_DATE
FType
INGIS_OriginHydroID
INGIS_DestHydroID
INGIS_FlowRate
INGIS_MonitoringPointID
INGIS_ConnectionProb

IOBJECTID

ISHAPE

HydroID

HydroCode
NGIS_TotalWaterUnderManagement
INGIS_ManagementBodyName
NGIS_StateTerritory
INGIS_ContactName
NGIS_ContactPhone
INGIS_ContactEmail
INGIS_Address
INGIS_ManagementZoneType
INGIS_ManagementRuleSetID
INGIS_ManagementBodyID
INGIS_TradingRuleSetID
ISHAPE_Length

ISHAPE_Area

IOBJECTID
IGeologicUnitID
IGeologicUnitCode
IGeologicUnitName
Description
INGIS_GeologicalAge
INGIS_Density
INGIS_Conductivity

Concept: SKM and Continuum consulting
Client : Australian National Water Commission

NGIS_ LicenceWaterExtraction

(OBJECTID
LicenceWaterExtractID
Legacy_S51_LicencelD
lLegacy_S67_LicenceIlD
Licence_Type
jorks_Type
Delivery_System
‘ater_System_Source
Method_of Taking
Purpose
Permanent_Volume
|Adjusted Volume
[Tenure_Type
[Term
Expiry_Date
Period
Number_of_Bores
Use_Trading_Zone
Owner_Type
[Tradability
|Area_to_be_Irrigated
Plan
Lot
Parish
Section
iAllotment
Land_Parcel_Address
[ssue_Date
Legal_Owner
Debtor_Linel
Debtor_Line2
Debtor_Address
[CulturalSignificanceCategory
ManagementZoneID
LicensedUseID




National Groundwater Information System (NGIS) — Phase 2

Stage 1 schena dagram

Australian Bureau of Meteorology

Using ArcHydro Groundwater Data Model

SINCLAIR KNIGHT MERZ
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National Aquifer Framework (NGIS — Phase 2)

Australian Bureau of Meteorology

One to one
one or one _ or many to
NAF Geological Units  to many NAF Hydrogeological one NAF Aquifer
(GA Strat Database) ‘ Unit ‘ q
One to one or
LOOKUP LOOKUP One't
TABLE i i many to one TABLE mgﬁ (?[Oogﬁeor LOOKUP One to one or
( ﬂ y TABLE many to one
[ |
State/ Territory State/ Territory State/ Territory State/ Territory
surface non-outcropping ‘ hydrogeological ‘ Aquifers
Geological Units geological units units

Link between State/Territory frameworks and NAF
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EM Client: Australian Bureau of Meteorology



National Aquifer Framework (NGIS — Phase 2)

{2 Bureau of Meteorology - Home Page - Windows Internet Explorer provided by Sinclair Knight Merz
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Australian National Water Commission
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National Atlas of Groundwater Dependent Ecosystems (GDE)

Spatial Data Model

ETL
process

GDE

for

Spatial Data
Model

A

Production

Spatial Data Model Data

Data
loads

N
N

Atlas Hosting
The Spatial Data Model (SDM) presented is a basic
framework to represent GDE data. The SDM Production is
aimed at GDE data population from various sources. An
Extract Transform and Load (ETL) process enables GDE data
population to the Production SDM. The Atlas Hosting SDM is
aimed at presentation of GDE data in the web based Atlas.

Spatial Data Model

\I_/

Atlas
User Interface

GDE Presentation
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s M Concept: SKM
Client : Australian National Water Commission



National Atlas of Groundwater Dependent Ecosystems (GDE)
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National Atlas of Groundwater Dependent Ecosystems (GDE)
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GDE Atlas Map: Water Information: Bureau of Meteorology - Windows Internet Explorer provided by Sinclair Knight Merz
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Client : Australian National Water Commission




Coal Seam Gas and Coal Mining Phase 1- Bioregional Assessment

ANZMet Lite

www.anzlic.org.au/metadata

The project objective was to assess potential impact of mining activities on water assets across five
CMAs in New South Wales.
»ldentification of water asset and its environmental, economy, socio-cultural and hydrological
properties.
»Challenges come in form of disparate data and its varying data quality
» Web mapping service was set to assist in the screening process, mainly to collaborate and
communicate spatial information to the specialist
»Data Model developed
»Process Automation
»In summary, SKM have developed a robust system which has provenance of data and
ability to perform audit trial for Coal Seam Gas and Coal Mining related assessments.

SINCLAIR KNIGHT MERZ
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eometry
| relation t0 Y
flow --

Way forward ...

Aquifer

3D geometry rfaces

(true Topo|08ic
esentation) potentiometry

3D GIS for Groundwater

repr

.T0p0|0gy |nter5eCt3D

. ntics
Sema Difference3D

3D GIS for Groundwater comprises of 3D geometry, 3D topology,
semantics and appearance
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Way forward ...

> Representing 3D geometry from a spatial database perspective for
groundwater data has been a challenge.

» Although, 3D geometry has been well represented for above surface
features for eg. 3D city models , but there are limitations in representing
subsurface features such as groundwater data in 3D geometry.

»There are data models such as ArcHydro groundwater with

2.5 D representation, still the true 3D geometry which includes 3D
topology for groundwater related features from a spatial database
perspective has to be explored.

» By representing true 3D geometry the users will be able to analyse
(query) the spatial data from a 3D perspective and generate better
visualisation from true 3D.

» Absence of remote sensors to depict the reality below ground and
limited data models across the 37 dimension for sub surface features
are the problems across this area.
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» Another interesting problem in groundwater related 3D features is the
EM spatial semantics



Revisiting Components of SDI

»Policies & Institutional Arrangements (governance,
data privacy & security, data sharing, cost recovery)

»People (training, professional development,
cooperation, outreach)

»Data (digital base map, thematic, statistical, place
names)

» Technology (hardware, software, networks,
databases, technical implementation plans)




IEEE IGARSS 2013
Melbourne, 21 — 26 July 2913

Dr Peter Woodgate & Prof Simon Jones
Co-Chairs, Local Organising Committee IGARSS2013



“ o il

il
!

i




Thank You

Questions?

Email : zsadiq@globalskm.com

Building sustainable
water resources
using the strength of
Spatial Information!




