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DEFINITIONS & CAUTIONARY NOTE 

Reserves: Our use of the term “reserves” in this presentation means SEC proved oil and gas reserves.  

Resources:  Our use of the term “resources” in this presentation includes quantities of oil and gas not yet classified as SEC proved oil and gas reserves.  Resources are 
consistent with the Society of Petroleum Engineers 2P and 2C definitions.  

Organic: Our use of the term Organic includes SEC proved oil and gas reserves excluding changes resulting from acquisitions, divestments and year-average pricing 
impact.  

Resources plays: Our use of the term ‘resources plays’ refers to tight, shale and coal bed methane oil and gas acreage. 

The companies in which Royal Dutch Shell plc directly and indirectly owns investments are separate entities. In this presentation “Shell”, “Shell group” and “Royal Dutch 
Shell” are sometimes used for convenience where references are made to Royal Dutch Shell plc and its subsidiaries in general. Likewise, the words “we”, “us” and “our” are 
also used to refer to subsidiaries in general or to those who work for them. These expressions are also used where no useful purpose is served by identifying the particular 
company or companies. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this presentation refer to companies in which Royal Dutch Shell either directly 
or indirectly has control. Companies over which Shell has joint control are generally referred to as “joint ventures” and companies over which Shell has significant influence 
but neither control nor joint control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect ownership interest 
held by Shell in a venture, partnership or company, after exclusion of all third-party interest. 

This presentation contains forward-looking statements concerning the financial condition, results of operations and businesses of Royal Dutch Shell. All statements other 
than statements of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements of future expectations that are 
based on management’s current expectations and assumptions and involve known and unknown risks and uncertainties that could cause actual results, performance or 
events to differ materially from those expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning the 
potential exposure of Royal Dutch Shell to market risks and statements expressing management’s expectations, beliefs, estimates, forecasts, projections and assumptions. 
These forward-looking statements are identified by their use of terms and phrases such as ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘intend’’, ‘‘may’’, ‘‘plan’’, 
‘‘objectives’’, ‘‘outlook’’, ‘‘probably’’, ‘‘project’’, ‘‘will’’, ‘‘seek’’, ‘‘target’’, ‘‘risks’’, ‘‘goals’’, ‘‘should’’ and similar terms and phrases. There are a number of factors that could 
affect the future operations of Royal Dutch Shell and could cause those results to differ materially from those expressed in the forward-looking statements included in this 
presentation, including (without limitation): (a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) drilling 
and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) environmental and physical risks; (h) risks associated with the 
identification of suitable potential acquisition properties and targets, and successful negotiation and completion of such transactions; (i) the risk of doing business in 
developing countries and countries subject to international sanctions; (j) legislative, fiscal and regulatory developments including potential litigation and regulatory measures 
as a result of climate changes; (k) economic and financial market conditions in various countries and regions; (l) political risks, including the risks of expropriation and 
renegotiation of the terms of contracts with governmental entities, delays or advancements in the approval of projects and delays in the reimbursement for shared costs; 
and (m) changes in trading conditions. All forward-looking statements contained in this presentation are expressly qualified in their entirety by the cautionary statements 
contained or referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional factors that may affect future results are 
contained in Royal Dutch Shell’s 20-F for the year ended 31 December, 2014 (available at www.shell.com/investor and www.sec.gov ). These factors also should be 
considered by the reader.  Each forward-looking statement speaks only as of the date of this presentation, 29 January, 2015. Neither Royal Dutch Shell nor any of its 
subsidiaries undertake any obligation to publicly update or revise any forward-looking statement as a result of new information, future events or other information. In light of 
these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements contained in this presentation. There can be no 
assurance that dividend payments will match or exceed those set out in this presentation in the future, or that they will be made at all. 

We use certain terms in this presentation, such as discovery potential, that the United States Securities and Exchange Commission (SEC) guidelines strictly prohibit us from 
including in filings with the SEC.  U.S. Investors are urged to consider closely the disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov. 
You can also obtain this form from the SEC by calling 1-800-SEC-0330. 
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PRESENTATION OUTLINE 

n Background/Motivation 

n Initial Partnership Strategy 

n Present Partnership Strategy 

n Glider Missions & Observations 

n Conclusions & Next Steps 
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BACKGROUND/MOTIVATION 

1980 - 2015 

July 2015 Australian Forum for Operational Oceanography 

In 2008, Shell signed a Memorandum of Agreement with NOAA to collaborate on 

ways to improve tropical cyclone intensity predictions in the Gulf of Mexico 



Shell Global Solutions (US) 

NEED FOR GULF HURRICANE MONITORING 

1980 - 2015 2005 

10.1 storms occur each season 

Average of 5.9 storms become hurricanes (2.5 greater than Category 3) 

28 cyclones formed in 2005 (15 of which were hurricanes) 
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NEED FOR GULF HURRICANE MONITORING 

1980 - 2015 

August 27, 2005 August 29, 2005 

AMSR-E on NASA Aqua Satellite 

Decrease in sea surface temperature following the passage of Katrina  

July 2015 Australian Forum for Operational Oceanography 



Shell Global Solutions (US) 

WHY GLIDERS? 

n Upper ocean heat content drives 
tropical cyclone intensification. 

n Initial concept was to deploy 
thermistor strings from Shell’s 
deepwater assets. 

n Retrofitting strings problematic 
and the limited number of 
platforms reduces odds of path of 
storm 

n Gliders offer established method 
of obtaining T-S profiles and are 
mobile 

 Bullwinkle Platform 

Australian Forum for Operational Oceanography July 2015 
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WHY GLIDERS? 

Other objectives include: 
n Biological/chemical 

baselines to support 
environmental protection & 
risk mitigation 

n Effective long term 
monitoring programs utilizing 
public-private collaboration 

n Loop Current/Eddy mapping 

n Improved ocean numerical 
model forecasting with 
assimilation 
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WHY GLIDERS? 

Assimilation of glider T-S data into numerical ocean models indicates 
improvements in model hindcast/forecast of Gulf of Mexico Loop Current 

(Rudnick, Gopalakrishnan, Cornuelle. JPO (2015): 313-326.) 
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DEVELOPMENT OF THE COLLABORATION 

2005 2006 2008 2012 2014 

Early 
Discussions 
Hurricanes Rita 
& Katrina 
NOAA & Shell 
initiate 
conversations to 
add to NOAA’s 
data collection 
efforts using 
Shell’s offshore 
assets 
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DEVELOPMENT OF THE COLLABORATION 

Research 
Goals 
State of the 
Gulf Summit 
Research goals 
formalized 
between NOAA 
& Shell 
- Improve 
understanding of 
hurricanes & 
tropical storms in 
GoM 

2005 2006 2008 2012 2014 

Early 
Discussions 
Hurricanes Rita 
& Katrina 
NOAA & Shell 
initiate 
conversations to 
add to NOAA’s 
data collection 
efforts using 
Shell’s offshore 
assets 
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DEVELOPMENT OF THE COLLABORATION 

Research 
Goals 
State of the Gulf 
Summit 
Research goals 
formalized 
between NOAA & 
Shell 
- Improve 
understanding of 
hurricanes & 
tropical storms in 
GoM 

2005 2006 2008 2012 2014 

Early 
Discussions 
Hurricanes Rita & 
Katrina 
NOAA & Shell 
initiate conversations 
to add to NOAA’s 
data collection 
efforts using Shell’s 
offshore assets 

Formal 
Collaboration 
Memorandum of 
Agreement 
signed 
between Shell, 
NOAA National 
Data Buoy 
Center & 
National Centers 
for 
Environmental 
Protection 
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DEVELOPMENT OF THE COLLABORATION 

Research 
Goals 
State of the Gulf 
Summit 
Research goals 
formalized 
between NOAA & 
Shell 
- Improve 
understanding of 
hurricanes & 
tropical storms in 
GoM 

1st Glider Deployed 
Shell purchases 
Seaglider 
Deployed by Shell 
Piloted by NOAA NDBC 
USM joins in the MoA 

2005 2006 2008 2012 2014 

Early 
Discussions 
Hurricanes Rita & 
Katrina 
NOAA & Shell 
initiate 
conversations to 
add to NOAA’s data 
collection efforts 
using Shell’s 
offshore assets 

Formal 
Collaboration 
Memorandum of 
Agreement 
signed 
between Shell, 
NOAA National 
Data Buoy 
Center & 
National Centers 
for 
Environmental 
Protection 
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INITIAL OPERATIONAL COLLABORATION STRATEGY 

n Shell purchases IRobot 
Seaglider 

n NOAA NDBC serves as 
mission control center to pilot 
and manage missions 

n Shell uses OSV fleet with 
ROVs to recovery and deploy 
glider 

n Glider missions developed to 
address mutual objectives of 
Shell/NOAA 
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PRESENT STRATEGY 

n Oct 2013 glider lost at sea due 
to recovery failure after 
operating from 5 July 
collecting 1080 profiles 

n Univ. of Southern Mississippi 
joins MoA 

n Shell no longer owns gliders, 
instead supports partners 
including NDBC, USM, and 
Gulf of Mexico Coastal Ocean 
Observing System (GCOOS) 

n Data transmitted directly 
through GTS for public access 
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DEVELOPMENT OF THE COLLABORATION 

Research Goals 
State of the Gulf 
Summit 
Research goals 
formalized between 
NOAA & Shell 
- Improve 
understanding of 
hurricanes & tropical 
storms in GoM 

1st Glider 
Deployed 
Shell purchases 
Seaglider 
Deployed by Shell 
Piloted by NOAA 
NDBC 
USM joins in the 
MoA 

Mission Results 
Shelf & OCS gliders 
operating 
To date: 
5,000+ miles flown 
3000+ profiles 
collected 
2015 underway 

2005 2006 2008 2012 2014 

Early 
Discussions 
Hurricanes Rita & 
Katrina 
NOAA & Shell 
initiate 
conversations to 
add to NOAA’s data 
collection efforts 
using Shell’s 
offshore assets 

Formal 
Collaboration 
Memorandum of 
Agreement signed 
between Shell, 
NOAA National 
Data Buoy Center & 
National Centers for 
Environmental 
Projection 
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GLIDER MISSION OVERVIEW  

2012 
§ Kongsberg Seaglider 
§ Covered 900 miles 
§ Collected 1000 

profiles 
§ Successfully flew in 

Hurricane Isaac 
§ Flew near & in Loop 

Current 

2013 2014 
§ Kongsberg Seaglider 
§ Covered 1100 miles 
§ Collected 1000 

profiles 
§ No hurricanes 
§ Flew in Loop Current 

& associated eddies 

§ Kongsberg Seaglider 
& Teledyne Webb 
glider 

§ Covered 3000 miles 
§ Collected 2800 

profiles 
§ No hurricanes 
§ Flew in Loop Current 

& associated eddies 
and at shelf break 
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2012 & 2013 GLIDER TRACKS 

July 2015 Australian Forum for Operational Oceanography 
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2012 GLIDER DATA & SATELLITE RESULTS 

Glider Mean = 29.42 C° 
Satellite Mean =  29.54 C° 
RMS = .4 C° 
 

Glider Mean = 62.88 kJ/cm2 
Satellite Mean =  65.55  kJ/cm2 
RMS = 21 kJ/cm2 
 

July 2015 Australian Forum for Operational Oceanography 

Satellite underestimated surface cooling from Isaac 

Satellite @ surface 
Glider @ top 5m 
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2013 VERTICAL PROFILE COMPARISON 

Temperature  Salinity 

Glider 

Model 

Glider 

Model 
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2014 LOOP CURRENT/EDDY ACTIVITY 

Loop Current dynamics  
Evolution and separation of eddies (Kraken, Michael) 
 

July 2015 Australian Forum for Operational Oceanography 
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2014 GLIDER OBSERVATIONS – SHELF & DEEP WATER 

USM Glider 

NOAA Glider Eddy Lazarus 

Loop Current Eddy Kraken 

October 20, 2014 

July 2015 Australian Forum for Operational Oceanography 

Multiple glider operations in the area monitoring Loop Current and 
entrainment of coastal waters 

NAVOCEANO 
Scripps 
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2014 GLIDER DATA & SATELLITE RESULTS 

July 2015 Australian Forum for Operational Oceanography 
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2014 GLIDER PROFILE DATA 

July 2015 Australian Forum for Operational Oceanography 

Glider 48911: Temperature (oC) (from 2014/08/20)
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CONCLUSIONS 

n Industry/Government/Academic partnerships critical for 
success: 

n Respective strengths of each organization yield a robust 
measurement program with public data transmission/access 
and mutually aligned scientific objectives 

n Gliders are ideal platforms to supplement existing network of 
industry offshore measurements and can acquire data through 
ocean features 

n Glider observations provide key tool for improvement in ocean 
model prediction for: 

n Loop Current position, structure, and dynamics 

n Coupled Ocean-Hurricane interaction 
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NEXT STEPS 

§ Sensor & platform additions (e.g. dissolved oxygen, acoustics, water 
quality) 

§ OHC model hindcasts & algorithm improvement 

§ Assimilation of data to investigate biological environment 

§ Assimilation of data into Naval Research Lab Gulf of Mexico Ensemble 
Forecast System  

§ Expanding federal-academic-private collaboration 

July 2015 Australian Forum for Operational Oceanography 
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