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Environmental Data for Precise, Accurate, Timely
Decision-Making

Environmental data underpin decision-making in environmental, economic,
cultural and social domains
Regional councils are tasked by s.35 of the RMA 1991 to monitor the state of
the environment and report at least every 5 years
Consent monitoring, compliance investigations and regional plan
implementation monitoring all produce environmental data

Continuous improvements in instrumentation technology, data management, and
data presentation techniques have made these tasks easier — and more complex
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Instrumentation Technology Improvements

* Data used to be collected by regions mostly by direct observation, or by water sampling.
Major exceptions were water level, temperature, turbidity, and climate stations.
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Data now are collected more frequently, for

more parameters, in more locations:

* Continuous (ie, seconds to minutes)
parameter monitoring now also includes
temperature, conductivity, dissolved
oxygen, water pressure, nutrients

* High spatial discretisation eg -
LiDAR/LADS topographic data;
aerial/satellite data for wide range of
applications
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Signifi€ant Tree Identification — Tuarts (
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Resource Consents and Consent Conditions
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Number of resource consents issued annually, Hawke’s Bay region
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Data Collection Techniques

Historically, SoE and Compliance data were collected by direct observation or
paper charts, later loggers

Now, data usually logged locally, and/or telemetered, including to HBRC

Telemetry was through landline, radio, then cellphone. Now satellite, Internet of
Things and LoRa (long range) networks are new options.

Instant availability allows more responsive decision making
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NZ Environmental Reporting:
MfE's Key dates...

Distribution of 7 native species
Land cover database

Soil erosion risk

Land use  Fishing activity ~ Soil health
4 air pollutants  Area of native land cover

Lake water quality ~ Freshwater demand

Groundwater quality
PMIO Stratospheric ozone
Marine areas with legal protection

Emissions and removals of GHG
River condition/water quality
Rec water quality/suitability for swim
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Data Management Techniques

Historically, data were managed using paper, spreadsheets and bespoke databases

Now, shared relational databases common, 13/17 regional councils using Hilltop; IRIS
common

Database sizes have increased logarithmically — driven by new sensors, new domain
monitoring and increased frequency of data collection

Eg, LiDAR data can be 2 Tb per 1000 km? of data to LINZ-standard. This requires
innovative data cataloguing and retrieval approaches to be effectively used.

National-level data aggregation projects like LAWA now occur
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Data Evaluation

Many councils now separate data collection teams from data
evaluation/analysis/reporting teams

Evaluation includes:
Data quality coding — NEMS key here
Censoring data
Analysing state and trends in the data
Preparing data for publication/dissemination

Semi-automated approaches now common, eg R scripting
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Data Dissemination

nnnnnnnnnnnnnnnnnn EXPLORE DATA | LEARN | GET INVOLVED | ABOUT | ©

LAWA connects you with New Zealand's
environment through sharing scientific data

Search for a site near you

Nearme now Q Explore topics. IZ Canlswimhere?

Reporting formats include:

* Raw data web services

* Presented data on websites

* Slightly processed data on LAWA website
* State of the Environment state and trend reporting to a typical formula

* Plan-change related reporting, which is more in-depth and interpretative
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Real-Time Data Aggregation/Presentation
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Report Download

Download a pdf report of the burn
conditions
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Leaflet] ® OpenStreetiiap contributors, CC-BY-SA, Tiles ® Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aeroarid, IGN, IGF, UPR-EGP, and the GIS User Communty

Current Observations

Last readings at 2018-11-27 15:00:00 NZST

0.8°C 2.5km/h 14.1 pg/m®

PM10 at 2018-11-27 15:00:00

No Inversion at 2018-11-27 15:00:00 Wind Speed at2018-11-27 15:00:00
St John's College, Hastings

\
HAWKE S BAY

REGIONAL COUNCIL



More Data is Good, Right?

Not always!
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* Data obtained have to be representative of the
system under investigation (and they may ONLY be A E

CAN'T TRUST

SORRY,
WE OUST

YOU...

representative in that context)
* Data sampling rates have to detect signals, while dealing with noise
* But, more data = more work, particularly in QA, storage and analysis...

* and, systems are not static, so detecting change must be considered too
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However, the risk is...

My HOBBY: EXTRAPOLATING

PGS YoU CAN SEE, BY LATE
NEXT MONTH YOU'LL RAVE
OVER FOUR DOZEN HUSBANDS,
Yy BETTER GET A
BULK RATE ON
WEDDING CAKE.
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