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Industry Scope

A O&G I ndustry operates globally,
oceans

A Upstream: exploration and production
A Downstream: refining / product distribution

A Major infrastructure includes onshore fields, offshore platforms,
refineries, marine terminals, pipelines and support structures

A Operations include exploration, drilling, production, major
construction / installation efforts, storage and transportation of
hydrocarbons



Environment Design and Operating Criteria

A Environment controls design extremes and operating conditions
A Criteria often set from historical data sets, typically 30-50
years
A Facility lives are typically 20-30 years, some 40+

A Concerns:
A Stability of design criteria / changes in facility risk (hazard
curve shifts)

A Long-term changes in operating conditions / reductions in
efficiency / reduced operating windows
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2008 Workshop

-jcommO WCRP-

OGP/JCOMM/WCRP Workshop on Climate Change and the Offshore Industry

WMO Headquarters, Geneva, Switzerland
27-29 May 2008

A Joint workshop held in 2008; offshore focus

A Sought to review state on knowledge / effects of climate change
on:
A Tropical & extra-tropical storms
A Seaice coverage / thickness
A Monsoon intensity / duration
A Sealevel

A Noted limitations / uncertainties on many projections

A Made recommendations for further studies / O&G-climate science
community collaboration 5 P
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The Global Ocean Observing System 4

2020-2030

@ IOOS ‘ Integrated Ocean Observing System = —

2045-2055

A O&G industry support for data collection / OOS efforts

A Support / collaboration on climate modelling:

A CASE-EJIP /| RPSEA, assessment of hurricanes and global
warming / North Atlantic

A Shell / UKMet, regional climate variability reviews
A Total / IRD, water balance / management studies
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Now, 10 vyears | ateré

A Much more measured data is available, QC efforts on older
sets
A Climate modelling techniques / capabilities have continued
to grow and evolve
A Can we once again review:
A What is changing, by how much, and over what time
scales?
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A How has our understanding of changes and model
projections evolved since 20087

A What is current fibest pract.
appropriate models, downscaling approaches and analysis
techniques?

A Is current practice at a state where it can be relied upon for
long-term business decisions?

A What are the recognized gaps and uncertainties in current

national

practice i and what needs to be done to address? FQP:



Topics #1

Concentration - CO,-eq. (incl. all forcing agents)
1250
1150
1050
950
é 850
£
8
650
550 10
—  AVISO/CNES: trend = 3.31 mm yr
450 — CSIRO: trend = 3.36 mm yr*
University of Colorado: trend = 3.40 mm yr*
8 SL_CCi/ESA: trend = 3.28 mm yr*'
350 —— NASA/GSFC: trend = 3.44 mm yr"'
2000 2005 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 NOAA: trend = 3.37 mm yr*
—+—MESSAGE - RCP 8.5 ~#-AIM-RCP 6.0 —«-MiniCAM-RCP 4.5 —e-IMAGE - RCP3-PD (2.6) . — ueragud GMS) < treed = 338 s e

Global mean sea level (cm)
»

_§992 1996 2000 2004 2008 2012 2016

A Emissions Scenarios
A Air and Seawater Temperatures
A Sea Level Rise / Ice Coverage
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Topics #2

A Changes in storminess (tropical / extra-
tropical)
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Topics #3

A Rainfall and Flooding
A Drought, Wildfires, Water Availability

International

Association
11 of Qil&Gas

Producers
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Review the latest science / state of the art
Get topic fnkey questionso an

ldentify consensus trends / best practices / where significant
uncertainty remains

|dentify outstanding gaps in projections / what is needed to
close

|dentify ways the industry can continue to best collaborate
with the climate community on future efforts
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