NZ Climate Measurement
Standards Initiative (CMSI):
Seamless Integration for
Foreseeable Future
Overview
As the effects of climate change and extreme
weather become more apparent, the need for
improved prediction and forecasting of these
events is increasing. This allows for enhanced risk
reduction measures to be implemented, as well
as providing readiness for emergency responses.
This need is of relevance to all sectors, particularly
insurance, finance and banking - as the New
Zealand government moves toward implementing
mandatory climate-related financial disclosure
reporting. Understanding a foreseeable future
would enable more informed decision making,
allowing users the opportunity to put appropriate
prevention in place.

Seamless weather and climate
information
Foreseeable future information systems are
essential at global, national, and regional scales for
extreme events, such as floods, droughts, storms
and wildfires. The potential increase in occurrence
and intensity of extreme weather events as a
result of climate change, coupled with increasing
population in vulnerable areas reinforces the need
for foreseeable future information systems.
Tonkin + Taylor, together with its clients, has worked
to provide impact assessment for weather and
climate information and designed early warning
systems for multi-hazards over the last two
decades. This work has demonstrated the power of
information to inform risk based decision making,
and proven the potential use of understanding
future risks over different time scales (i.e. short to
extended range). The benefit of seamless hydrometeorological predictions are well tested in many
parts of the world1 and currently under research.

Climate-related financial disclosure
Reporting requirements for climate-related financial
disclosure2 have been proposed by the Ministry
for the Environment and the Ministry of Business,
Innovation & Employment3. Disclosure could likely
apply to listed issuers, banks, general insurers,
asset owners, all local government organisations,
lifeline utility providers and asset managers.
Decision on the inclusion of smaller entities has not
yet been made. Disclosure of climate-related issues
is structured in relation to governance, strategy,
risk management, and metrics & targets. Reporting
for affected groups would be mandatory under a
‘comply-or-explain’ regime.
Climate risk is typically considered in two
categories:

a Physical risk
• Financial implications for entities as a consequence
of direct damage to assets, and indirect impacts
from supply chain disruption. These risks can be
either event-driven (e.g. the increased severity of
extreme weather events) or driven by longer term
shifts in climate patterns that may cause sea level
rise or chronic heat waves, for example.
• Entity performance may be affected by changes in
water availability (sourcing and quality), changes in
food security, and extreme temperature changes
that impact on the entity’s premises, operations,
supply chain, transport needs and employee safety.

b Transition (to a low-emissions, climate
resilient economy) and other (regulatory
and reputation) risk:
• Policy risk, due to evolving policy actions by
governments and regulators.
• Litigation risk, due to an increase in climate-related
litigation claims.
• Technology risk, due to the significant impact of
climate-related technological improvements or
innovations.
• Market risk, due to shifts in supply and demand
in response to climate-related risks and
opportunities.
• Regulatory risk due to tax impacts on trade in high
carbon producers.
• Reputational risk, due to changing customer
or community perceptions about whether an
organisation is contributing to or detracting from
the transition to a lower-emissions economy.
The complexity in determining climate related
physical risk is significant. The international G20

group ‘Taskforce on Climate-related Financial
Disclosures’ (TCFD) have developed a reporting
framework that is available for businesses to follow
to achieve compliance. The TCFD framework provides
guidance on identifying risks and how to disclose
them. However, TCFD guidance on how to assess and
disclose climate-related risk is quite broad, which
may lead to disclosures that are not comparable,
consistent or aligned.
Identifying consistent and accurate climate risk is
necessary to inform disclosure. By collaboratively
working with leading advisors, scientists along with
climate and weather forecasters, we can establish a
precedent for integrated, system-based climate
risk evaluation.

Motivation: A ‘best practice’
platform approach to national
climate intelligence capability for
New Zealand
We propose the development of a collaborative
platform for sharing the best practice of climate
intelligence. This platform will draw from multiple
data-driven computational models for different
timescales (days, weeks, months, years, and
decades). These computational models are based
on local, regional and global climate and weather
prediction model data, linked to exposure and
vulnerability. A seamless integration of weather and
climate products – short-range, medium range and
long-range forecasting - can better the decisionmaking process for users by helping them understand
the short, medium and long-range risks and
uncertainties. This platform could initially be targeted
at flood and drought forecasting, but will retain the
ability to broaden the scope to include wider climate
drivers. Additionally, the platform could be developed
with consideration for future integration of broader
risk and financial and assets modelling, for the
purpose of climate-related financial
disclosure reporting.
To achieve accurate physical risk/consequence
prediction, it is necessary to understand climate and
hazard science. These data-driven computational
models combine to better understand current and
future hazards, which combine with vulnerability and
exposure data to inform understanding of physical
risk., This, in turn, can inform loss modelling and
impact assessments. Figure 1 shows the conceptual
framework for seamless integration of climate and
weather information to generate foreseeable future
risk information for client decision making.
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Figure 1: Climate science and risk evaluation for a foreseeable future (T+T, 2020, adopted based on UNEP FI, 2020)
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What needs to happen
The scope of work encompasses five integrated
components that can be combined to form a
national climate intelligence platform for flood and
drought risk in New Zealand:
i Climate change projections
ii Long-range (month annual) and seasonal climate
outlook
iii Medium and short-range (weekly and daily)
weather outlook
iv Integrated climate outlook
v Climate risk assessment
vi Scenario based options for decision making
These components of the climate intelligence
platform are discussed further in the following
sections.

Climate change projection
National scale and regional climate change
projections are available for New Zealand that have
been scaled nationally and regionally (for specific
councils) by NIWA following the release of the Fifth
Assessment Report by the Intergovernmental
Panel on Climate Change (IPCC). So that consistent
climate change projections can be derived for the
IPCC AR5, four representative scenarios of future
radiative forcings were developed. These are called
representative concentration pathways or RCPs.
Guidance from the New Zealand Climate Change Risk
Framework promotes use of RCP 8.5 projections
and NZ Coastal Guidance⁵ requires consideration
of this as well as a higher (RCP8.5+) scenario when
conducting hazard assessments,
risk and vulnerability assessments, and
adaptation plans.

Long range and seasonal climate
outlook
National rainfall, temperature and other climate
variables are available as maps developed by NIWA
which provide statistics of monthly, seasonal and
annual climate variables calculated from historical
nationwide climate station data.
El Niño and La Niña have perhaps the strongest
influence on year-to-year climate variability. The
El Niño–Southern Oscillation (ENSO for short) is a
naturally occurring global climate cycle.

ENSO influences rainfall, temperature, and wind
patterns around the world, including New Zealand.
El Niño plays a dominant role in driving drought and
flooding globally. Because of the strong influence
of El Niño on the region’s seasonal climate, there
is predictability over some locations and seasons,
providing a great opportunity to take proactive
rather than reactive risk measures.
Seasonal climate outlook services are provided
by NIWA, additionally a national monthly weather
outlook is provided by Metservice NZ which
incorporates an analysis of the current status of
ENSO and forecast weather systems.

Medium and short range weather
outlook
Weekly forecasting, daily and hourly forecasting are
currently provided in New Zealand by MetService.
Severe weather warning (Met Service) provides
a 24h-72h advance warning of any forecast
severe weather, similarly Tropical Cyclone and
Thunderstorm outlook services provided by NIWA
provide these specific warnings.
Services such as the New Zealand Drought Index
(NZDI) provided by NIWA is a climate data-based
indicator of drought based on four commonly-used
climatological drought indicators: the Standardised
Precipitation Index (SPI), the Soil Moisture Deficit,
the Soil Moisture Deficit Anomaly, and the Potential
Evapotranspiration Deficit. The SPI is a simpler
measure of drought which is based solely on the
accumulated precipitation for a given time. Because
droughts vary greatly in duration, it is important to
detect and monitor them at a variety of time scales.

Integrated weather and climate
outlook
IIn this system, multi-scale weather (1-15 days)
and climate (seasonal, years and decadal) forecast
data are integrated into a dynamic platform for
running hydrological models and provide ensemble
flood and drought scenarios for various timescales.
This would enable users to understand hazards
scenarios with associated uncertainties.

Climate risk assessment
The MfE has recently published the National Climate
Change Risk Framework (NCCRF)⁶ and the first
National Climate Change Risk Assessment (NCCRA).
The NCCRF provides the means to evaluate risks and
opportunities from climate change in terms of their
nature, severity and urgency using a wide range of
information sources in a three-stage approach to
assessing and comparing risk. Using the NCCRF, the
NCCRA provides a national overview of how New
Zealand may be affected by climate change-related
hazards. It identifies the main risks and opportunities,
highlights information gaps, and helps identify
where the Government needs to focus its action.
The integrated weather and climate outlooks linking
existing or future climate risk assessment would
provide different time scale risk assessment.

Scenario based options for
decision-making
The scenario-based options for decision-making uses
the integrated climate outlook, hazard assessment
and climate risk assessment to inform a risk based
decision-making process. Flood and drought risk
can be evaluated over varying timescales and in
continuous real time. This allows decisionmakers
to review and adjust actions and resources as the
forecast becomes more certain. As climate risk
evaluation contains inherent uncertainty, reviewing
data on varying timescales provides refinement of
decisionmaking. The overall system could be called
as a “system of a systems”, where end-user feedback
is highly critical as are mechanisms to incorporate
feedback into the system to continuously improve the
need-based information for specific users.
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Conclusions
As a climate-related financial disclosure
for insurers approaches, the importance
of accurate and timely climate data for
decision-making increases. At the same time,
different climate impacts do not necessarily
occur in isolation. Therefore, our disaster
and climate action plans must be organised
to manage concurrent disaster risk and
their compounding impacts. The proposed
integrated climate outlook platform can
provide seamless flood, drought and other
hazard and or risk scenarios based on
various temporal scales and their associated
uncertainty in the information. This climate
intelligence, combined with hazards
assessment, can provide scenario-based risk
assessment options for decision-making for
various climate risks. Improved understanding
of the physical risks relating to climate change
will support an impact assessment of the core
elements of a recommended climate-related
financial disclosure (governance, strategy, risk
management, and metrics and targets). This
platform is the first step towards achieving
a collaborative platform for a financial and
physical impact assessment that will provides
high-quality, scenario-based consistent
reporting compliance.
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