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Concepts

Provider Pushivs Industry: Pull

InduSstry: Drivers

Sector Specific Use

IlRdustry Thaals as; infermatieon - beta testing®

Case Studies in the Energy Industry
1 [Developed
2[Develeping

Case Studies in the Teursm Industry
Creating Decision alds

Importance of a business case and financial
Investment strategy



Wiy Is It so) difficult to transition
envirenmentall infermation?

Deals with Academic Disciplines taugat 1n
BUSIAESS SChools, Schoels of Governament,
Schooels off EConomics

Eieldl eff Decision Science
Infiermatien liechnelogy: Discipline

Concepts of Operatiens Vianagement, Policy.
Eermulatieon and Strategic Planning

Concepts of BUSINESs Process leengineerng

Biggest needtis: in Improved metoerology-
applies tor every inaustry: sector glebal



Methoedology

Providers
Push

Data and

Information

Users
Pull
Added Value
Knowledge and

Partnership action

-Interpres user
Needs
-Sensitize

Market research

GODAE

National Met
Ocean Services

Research

Technology goals

Resource

Management

Government

:> Development Goals



The Challenge:Making a MetOcean
Forecast into a Business Decision Tool

Making the Improved met/ocean
forecasts

-making the met/ocean and
Business connection—the
dependencie

|

making met/ocean forecast into a
Business forecast

making a Business forecast into a
management tool for the local
industry




Dual-Use Market Structure

*Energy

) \Water

eTOUurism &
Leisure

eHealth
eConstruction
eTransport

eFinancial
Services

eDefense

eAgriculture




Uses for
environmental
INformation

products

S

'

In Energy Industry Operations . \;‘-\

v tnergy load forecasting across grids
. - In the Health Industry
v Fuel mix determination v Dlhtrars

Spread of toxins and pollutants both
airborne and waterborne

' Wmd farm Smﬂg . Famine, flood, and drought climate

forecasts

v [hermostat control

Health facility scheduling



the Transportation Industry

Ship route optimization and
planning

Aviation routing and planning
Intermodal transportation
optimization

Trucking industry logistics

In the Finance Industry

-

-

Risk rating for compliance

Weather derivatives for trading,
futures and hedging

Environmental evaluation for
asset managers

In the Tourism and Leisure
Industry

. Infrastructure planning for new
construction
. Iraining courses for staff

development programs

. Seasonal planning for resort load

capacity

. Hazard and risk management
preparation

. Leisure line route planning and

recreational boating



Wihat do; they use It for?

Energy Supply/bDemand
Mamagement

O1l'and Gas Supply- RPlatierm
Management, Transport, (ship; pipeline)

Power Management (fuel type,
generation, transmission and distribution
managemenit; pewer marketing and
Pricing, POWEr precurement,
Infrastructure planning)

Building Energy Management

Water Supply/bemand
Management

Irrigation (pump lead) control
Drinking water safety

Sanitation management
Hydrepower/reserveir optimization

Recreation and Tourism

Demandl andfRevenue ferecasting or
Hotels, Resorts and Parks, Pricing

Siting and censtruction

Cruise line routing andiseasonal
repesitioning

Recreational safety and emergency.
management

Agriculture

Food supply security.
Crop supply chain management

Health
= Pandemics

s Facility scheduling and supply,
chain management

= Health Insurance

Construction
m Siting, material selection, design
= Code setting

Inter medal Transport
s Port security and safety.
s Jransportation Routing
= Congestion management

Financiall Services Sector
Undenwriting

Premium and deductible rate setting
Hedges “weather derivatives™
Insurance — health,

Trade Associations/Business
Councils

s Advocacy
= Training



Value Chain Organization of CONOCO: Business Units and
Functions Using Ocean, Weather and Climate Information

CEO

Access Exploration Production Processing Product Marketing & Customer
- Transport - Transport - Tradin - Services
-Strateic planning *Field developent plan *Oil refineries
*Risk assessment *Risk assessment — next level *Floating processing tankers *Business strategy
-Political * Sustainable development plan *Fixed platform processing *Demand forecasting
-Safety/environ. — next level *Deepwater tension leg - Economic growth
-Social impact *Production wells platforms - Energy switching
-Economic -Land based pads eNatural gas processing - Weather/ climate
*Host gov negotiation -Offshore platforms *Carbon fibers *Supply forecasting
-Supply systems eNatural gas refining *Hedging and futures
*Field processing *Safety, environment, and *Transportation and
eTransportation system social issues inventory
« Seismic evaluation sLiquid product pipelines
*Crude oil gathering systems *Gas pipelines sListen-Understand
Land prospect . R X
sTerminals and trucks *LPC pipelines *Balance Quality,
Underwater prospect S . -
) » Overland crude oil pipelines *Product terminals Flexibility,Cost
* Risk assessments o .
. Sustainable development plan » Offshore underwater pipelines *Trucking -Saf'ety &
) (i * FPSO & shuttle tankers Inland waterway barges Environment
» Exploration and drilling
. * Inland waterway barges *Product tankers *NIMBY
* Economic assessment : : N -
. . *Tankers — design *Environment/ social issues sCompetition
» Strategic alliances '

‘Cross Cut Functions: Planning, compliance, risk, accounting, I



Driving Principles; for Managing
Withy Envirenmenital’ Information

Safiety, of Life’ andl property,

Market Ecenoemics & Competitive Advantage
Risk reduction

Sustainaniity

Corperate: Secial Responsinpility~ Indices

IHeW the Corpoeration Impacts the
envirenmental - regulatery.



Eramework for Problem ldentification

Role: of

Weather/Ocean on Business Processes

Wihat are the targeted BUSINEss Processes?

VWealt
VVeat
VWealt
Vieat
Weat
VV/eai:

Jerf I Operations Management
JEF IR Supply: Chaln management
der Il Inventeny management
der i Eiscal prejection

der IR Emergency. Management

qer i Business; Process

[EENgINEErNG



\Weather/Climate Risk (risk FROM the
envirenment)

“An| estimated 70% of allf businesses; are impacted by seme: fornm of
Weather risk-—eamings volaulhity” (AON, 2001)

he weather Is energy: companies; largest seurce of financial
URCErtainty

AdVerse econemic Impact eff ‘deviation's” fremi ustual weather
conditions on trading, resulits off cerporations; due: te:

s |ncreases in costs

s Reductions in revenues

\Weather sk s theruncertaimty in cash fiew: and earnings
caused by weather volatility

Coastal \Weather uncertainties, are related te adjacent ocean
conditions



GODAE and Business Operations

Criticall Eunctions for the Envirenmental Infiermation
a Demand Forecasting across All sectors; (tactical)
s Incident (Emergency) Management (tactical)
s Policy Fermulatien andi Gevernance (Strategic)

Provides
s Current and Advance

= for Decision Support (situation influence modeling,
conseguence assessment and Tactical Decision aids)

a for Optimal eperational response (dispatch)

s [Leading to Preactive Managemenit Strategies and Policies
s Reducing Risk

A major contribution Is to coastaliweather and
climate forecast acecuracy.



Environmental Infermation “Flow” oni the
Operationall Decision Process: Risk Reduction; Areas

INFORMATION —> KNOWLEDGE —> ACTION——> OUTCOMES —— IMPACTS

DATA

WWEE T [E)

Climate
BEF]

Collection

—

Weather

NMHS
Others:
GODAE

=

DEE]
Formatting

Weather
Data

Pre-
Processing

Present
Value-Added
Service
Providers

=

}Nfeather_ Weather Weather
\ In ormation )| Decision \ | Information
4 'ntegration Support Evaluation
Load Forecasting Operational Decisions Outcomes
Models scheduling and lead
balancing
Short asset management and -|mpr0ved proﬁt
replacement «Increased Efficiency
Mid enterprise wide contingency, sImproved reliability
I and financiall planning *Increased safety
. . *Decreased Liability
demand! reduction: andl price T —™
LOﬂg term responsive |oads *Decreased Exposure
environmental dispatch
congestion management

Weather Data Analysis
and IT Services: Quantify,
source, cost and reduce
weather data error

Load Model Error
Analysis: Improve
Software and
Support

Decision Analysis,
Dependencies and
Support Tools

Economic/
Performance Valuation
of Weather Error
Impacts




What is an Industry Trial?

A diagnostic way to assign VALUE of Data

1. Economic Cost-Benefit Analysis---OR
2. Industry Trials or Performance Assessment
a. “User-Supplier’ Partnership
Environmental Forecasts becomes Business Forecasts

Improved Skill of Environmental Forecast increases Skill of the
Business Forecast, thus “Demand Pull”

d. Requires Integrated Information from Ocean, Weather,
terrestrial and Climate Observing Systems at all scales

e. Guides Marketplace Decisions and Strategy
Informs National Policy and Strategy

g. Prioritises National S & T Strategy for Observing system
design, implementation and operational decisions



Diagnestic Approach to Assessing

Vilnerability and Risk

Project Objectives

Identify optimal NOAA
product definitions supporting
Energy industry planning
requirements

Planning Requirements
eLoad forecast
«Short-term pricing
Load flow management
*Power purchases

Task 1.

Base Case

Situation Assessment
*Project Initiation
«Define Current Practice
«Define Planning Needs
«Evaluate current data
Strengths and weaknesses

Practitioners
Panel

*NE ISO
+Con Edison
*PJM

*SUNY

Planning Area

Level of Analysis:

Inter-/Intra Regional
Distribution
End-customer

Task 2.

Gap Analysis

*Apply “Perfect Case”
eldentify Gaps

*Evaluate NOAA Prototypes

Task 3.

Cost-Benefit

eldentify costs and benefits
*Review and select methodolog
*Apply Methodology
*Recommend Ideal/Most
*Optimal Product




CASE STUDIES
PoWeEr lndustny.
Leisure Inadustny,



Overall Goal

Determine the precise reguirements of the: stakeholders for the
Impreyvements off decisions-"Wwhat do yeu de?” what eperations are
vulnerahle

Examine the value: off Improvement In weather/climate/ocean
ferecast accuracy tor major stakehelders for example in the Electric
Power Value Chain (Sellers, Distributers, Buyers)

Estalblish the Iimpact of ferecast accuracy. on: the eperatien and
planning decisions of the Inaustry.

Examine and Improve the Decision Suppert Teols of the User
community. te “istitutionalize™ infermation

Develop the' Stakeholder Advoecacy throughi experence



Energy Industry: “Iirals® Areas

.
"
i :




sSales/earnings forecasting

*Energy storage replenishment strategies
*“Flexible” energy production and delivery
sStorage requirements needs assessment
*Storage logistics planning

*Regional Energy mngt. planning
sStockpile planning

*Seasonal demand forecasts

*Delivery rate setting

*Hydo regional water mngt. Strategy
*Compliance projections estimates

8 — 14 Days

Seasons Years

*Customer billing service
*Fuel supply forecasting
*Energy switching strategy
*Distributed generat. mngt.
*Maintenance scheduling
*Sequestration timing
*Inventory management

*Pipeline throughput mngt.

Energy Operations Alded by
Reductions in Environmental
Forecast Uncertainty

Forecast
Uncertainty

\/
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*Utility grid management

*Wind generation dispatch
*Hydo supply management
*Ship/tanker routing

*Refining operations mngt.

*Pipeline laying logistics

*Electricity pricing/ trading
*Outage/surge mngt.
*“Intelligent” infrastructure
*“*Neck metering”
*Dispatch management
*Hazard response
*Platform operations

sInfrastructure design
*Regional infrastructure plan
*New storage capacity plans
*Mitigation strategy design
*Plant/ infrastructure siting
*Energy grid adaptation plans
*Energy policy setting

Forecast Lead Time



The Setting for the Stakeholder
Assessment 1

New England Grid

Operater= Weather IImpacts INTER and INTRA-REGIONAL
ANALYSIS:

on Short term Ioad Independent SystSrr?s Operators

ferecasting

Ma-lor Urban Utlllty ’ SITE SPECIFIC ANALYSIS:
weather Impacts on STATE CAMPUSES
distribution| system loads

Viajor state ewned end
USer— use of weather
ferecasting to control day.

3 A : LOCAL ASSESSMENT
aheadl electric prices and large Urban

utility

manage naturalfegas anad
electricity costs at state
facilities




Key: Utility functions/decisions

fequiring ceastal
weather/climate/ocean data

Loadl Balancing-single utility: and ard

s Generation commitment- fuel mix choeice (fessil fiuel, hydre; wind)
s Dispatchrscheduling

Pewer Viarketing

s Cash trading

s Power pricing

s Fuel prcing and precurement
Taniii Scheduling
Natural Gas Sterage VManagement
Revenue Projections
Infirastructure siting

Management strategic planning



Electricity’ Demand Moedell Error -
Neurall Net: Diagnoestics

sea breeze

afternoon thunderstorms

Weather Forecast  Uncaptured events
Model- AVN, MRF, et fronts
or ensemble marine boundary layer

underforecast for T
increase-4/83 %1 3000V

recurring errar MOS [ -
\ overforecast for T decrease-4/76%

Load Forecast Error

terain dependent

forecast resolution
Power Demand Forecast OICTOEN e R ORes
ndel- AANSLFF, RER
Nrix, etc. or ensemble rarket dynarmics

inahility to assimilate probabilities

slow response to events

Skill of the Environmental Forecast Impacts the Skill of the Power demand forecast
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Urban Utility Case Study
Eindings 1: Significant lead
Eenrer due te Wweather

Weather Variance (%) Summer 2002 over Service Territory

@ Weather Variance (%)*

Most: utilities calculate
weather errer in MW as well as
percentage of variance of the
load. Analysis indicates that on
seme days, variance in the lead
rferecast i MWW may: be soelely.
due te weather error. This
appears to e from events or
unmoedeled mesoscale features
such as

. The cost of
such events can be up te
$10M/day, in wasted
generation



Bring in new data and reconflgure and train Ioad model —=
to use It optimally If needed—IT support services
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Key: Cost Eindings
2002-2003 Northeast Energy.

“The project estimated that the benefits of Improving day ahead weather
florecast accuracy by one degree F or by reducing ferecasting erroi by
50% ferr days 2-7.1s:

- —=$20-25 million; per year for a regjenall transmission autherity
—-$1-2 million/year for a major distrabution: Uty

Optimal use of weather information could yield savings ofi $8—18
millien/year fer a majoir university: system (electric and naturall gas).

[iFthese savings were generalized te other regional transmission
organizatiens, large statewide colleges and universities and regional
transmission autherities the toetal savings weuld be for the Northeast
Regioen:

-- $100-140 million/year for ISO’s
--$30-60 million for regional electric distribution companies.

- $38-67 million for Statewide university campuses
Furthermore, capturing the “events™ on top of this will' yield significantly

higher savings (millions/day).- seabreeze, backdoor fronts, afternoon
shiewers
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The Economic Ben

A Evaluation of the Use of 30 Year Climate Forecasts To Improve o ——— w

' | i E_giunal Long-Range Energy Infrastucture Planning for San Diego County =

.EERFFI Institution of Oceanography (S10)
LA Jolla, CA

December 31, 2003




West Coast Power

sz CALIFORNIA ISO ZONE MAP
{

)

eLoad balancing { onccon
Problems i To 80 Contro
eCoastal winds (nactive)
eCoastal fog
Microclimates
*El Nino

(Active Feb. 2000)

LEGEND

Demand Zones

[ PoEt [ sbet
[ PoE2 I PAst

[ PcE3 H Ane
:| PGE4 Internal to IS0 Control
] scEt [ External toISO Control [~ CALIFORNIA [SO




Conseguences of Electricall Load
Error

Underforecast= May.

a Generation shoertiall el SOOONMN (el feie(tliilele)Y
50/0),0)6]0) sle)fnf=s )= MealFblackout

s Buy oni spot $200+ with caps up! ter 1000w/ e caps
s One day 5-7% erroer costs of up to SV
a Cause- weather foerecast enrer off 4%

Overferecast- Septemier
s Generatien evercommittment
a Similar magnitude

m [ess costly (previously: contracted generation) and
less visible Impact



Retrespective Analysis:Relationship of

Coastal Weather Uncertainty and Cost

Underforecast T Case Study . Weather forecast error
of 4% leading to a demand forecast error of nearly
5,000MW leading Cal ISO Weather Forecast Error
and Potential Cost $4-7M/day

mw | Seagee Wednesday, May 28

vt | PlesbeiRfol ol Gorhfenjond | =REEERE
soon [T L1 L L EERE u**“’“ Actual Load [
o | Gap of . 39,577 MW _ L”‘*

A mm DA Forecast REEE

sam | e A e 3sn1zmw
o BEERRERENEP/JRNECNT s VERRERENERNENT £7 SRRTERNAT Eathb

IR EEEINY/SEEERIAIERL EINIEAR/ SINEEREERERE.Y 'SC Bid Load Enm
DmfEp Ry 34,853 MW
e AR :::::::::::::::me::::::,:::::::::;:::::.;..m‘w.,.;..3%mr;ﬁﬁ

23 EEEE EEEEEEEEEEREREEEL VERERY/ IREEEEREEREEREREELNLY £
aes ::::::::::::::::::R\Qﬂ N NN =Y B
' ' ":::Hh.-..c.. .-r




Call ISO Mean: Daily: Forecast Error

= Delta breeze and weather/load forecast errors contribute to major errors
in prediction of Delta Breeze effects.

= Delta breeze is defined as the conditions when the wind speed is > 12
knots and the direction is between 190 degrees and 280 degrees.

= Delta Breeze can change load by 500MW

= Direct Costs: 250k per breeze day; 40 events per year

= An overforecast problem

Mean Forecast Error, 2003

v
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California "Delta Breeze"

ARl Important seurce ofi forecast load error
(CallS©O)

BIg events can change lead by 500 MW (Z1%: 6f
total)

Direct cost ofi this, pewer: $250K/breeze: day
(=40 days/year: —$10M/year)

Indirect costs: puUshing| stressed system past
capacity. When ferecast 1s missed!



3 e

wn California

Central valley. Power consumption high.



Sep 26, 2002: Delta breeze starts up; power consumption
>500 MW compared to the day before!




The Inextricable Relationship off Weather Uncertainty and

Cost: Grid Operating Companies

Cost:

Diaven: by spot market and last marginal unit reguired

Replacement power: costs are often highest during pemnods of high
peak demand anel congestion

Replacement pewer costs can be anywhere from from; $200/MWh
to over $1000.

Price caps, exist in Califernia and westernn states which' artificially;
suppress real market clearing prices

Petential market value costs might range anywhere: firom $200=
$1000/NMWh

Cutitinal forecast error by /0% can save as much as $560,000-=
$2.,800.000 per hour during critical' peak periods!




Principle Causes ofi Uncertainty: on Eneray
Operations and Planning

Uncaptured WIND Evenis
s Coastal Delta Breeze- Cal 1SO
s |ake effects- Salt Lake City- Pacificorp, Great Lakes- SUNY Buifale
s Seabreeze- NE I1SO
s Coastal Frontal passage- 2-4' day.

Uncaptured PRECIPITATION Events
s Rainvs. snow/ice
Regional day ahead error in precipitation- Pacificorp
Afternoeen thunderstorms
Marine Layer, fiog- SDG&E
Drought and floed, flash fleed

Uncaptured CLIMATE Events

s Climate outlooks —weather events freguency.
s El Nine and seasenal events
m  Decadal ocsillations- NAO

RESOLUTION- Spatial, temporal
s Sub grid level
n Jargeted watershed level, Nedal, congestion and pepulation
s Jopographic Effects- microzenes
s Hourly changes during events

Load Model Error

m 509 load error at certain event periods
s Can’t incorporate probabilities/ ensembles

Sub-optimal Use




Requirements

Environmental Information in the Power Value Chain

Il o2l FF 9D @
o | S| a|8|8|2|a| 3
o @ > ) n = | «a D
=5 Q «Q 3 © g < 5
o = = | 9 = T o
Energy Operations o | S | 2| o| 3 %
® c|l@|>|a| 2
> g E D
— ® 3
S| B
Q
= Q
Environmental Dependency g
D
=1
Sea breeze X X
Offshore wind prediction X
Fog X X
Back Door fronts X
Sea/lake Level/wave height X X X
Air Quality X
Microclimates X
Precipitation Forecasts X X X
Radiation X X
Water Temperature X
Air Temperature X X X X X X




Alternative Energy Supply Issues

= Renewables Portfolio Targets for National Needs

= Governors targets- e.g. CA, 20% Renewables by 2017- currently at
12%;

= Federal Needs-Energy Security, energy efficiency, emissions reductions
(health)

= Renewables (wind/hydro) Siting, Construction & Operation

s Offshore wind fields, wave height, subsurface currents, storm
prediction, sea level, sedimentation, precipitation, evaporation, floods

= Renewable Energy Delivery and Storage
= Demand variablility due to extremes, storms, fog
= portfolio management with offshore wind prediction



“Industry Trals™ fer African
Business Needs

JTourism and Lelsure- Revenue
Eerecasting and Unit Pricing

Poewer Utilities —Energy.
Grid/Dispatchl Management and
temperature and ppt forecasting

OIlland! Gas- Platfierm scheduling
and wave helght ferecasts

Health and EM-Disease Prediction
and Seasonal to interannuall ppt
forecasts

Einance- Insurance and
Undernwiiiing

Trranspoert- Pert security, congestion
management

Construction- Sustainable Housing
and materials



Candidate Industry Trials

Business Country | Institution Information Needs
Requirements

Tourism & NEPAD Pilot,  OTT, Starwood 1-2 week forecast, More atmospheric and ocean
) Tunisia Seasonal Prediction observations-remote sensing
Leisure

Power & Mozambique, Zambezi water Now casting, Event More radar coverage, Coastal Buoys
e Zambia, Authority Monitoring, 2-4 day & weather stations, Downscaling and
Utilities Zimbabwe forecasting models nesting, Bathymetry, Thorpex

(Hydro
power)
Oil & Gas Nigeria, Shell, Sonatrach Wave, Winds, Storm Dispersion Models, more ocean
Algeria tracking, Sub-surface observations, moorings and drifters
currents,

Health & EM Burkina-Faso = MDSC, MARA, Medical = Seasonal predictions Ocean, Global atmospheric
, South Africa  Centres (Temp, Pres), 1-2 weak observations.
forecasts,

Finance South Africa UNEP-FI, GENSEC Historical Climate Info, Global atmospheric observations,
Seasonal predictions, Remote atmospheric observations
1day -2week forecast

Transport Abidjan, Port Athoroties, Waves, Currents, Winds, More Over and In ocean sensors,
Accra, Container shipping Storms Improved surface models
Cotonou companies

Construction SA Bouygues, Bovis Lend  Sort term forecasting, More Over and In ocean sensors,
Lease Seasonal predictions, Improved surface models
Inter-annual (Temp,
Pres)

Mining SA, RDC Anglo American Pres, Event monitoring, Spatial resolution models, moorings
Seabed mining Now-cast, Waves, surface
companies and sub-surface currents

Telecoms JHB Rascom Lightning, winds, storms Lightning networks,



Developing Countries Applications : Cost iImpacts of

climate Induced hydroelectric power fallure in Ethiepia

(extensions from IRI study)

Ethiepian Electric and Pewer Corporation — 97 % hydre from Keka
[Dam

Mitigate flash fleed hazards and identify periods off Water scarciity- risk
analysis

Incorporate surface variables (ppt, t) Inte hydrological forecast
Skillfscore of climate forecasts
[Dam| capacity impacted by eresion In basin

Elash fleeds and water releasing| schemes frem dams by Ministry of
Water ResoUrces

During dreught: pewer rationing leads te revenue less -Linkage effect
off power production; and customer revenue less -$8V, enough to
destanilize the economy.

Recommendations

EEPCo must include seasenal ferecasts into Its leng term plan
Produce power demand scenarios based on seasoenal ramiall eutiooks

Development of future models hydre parameters be included in
addition to meteorolegical variables

Combine variability off rainifallland complex topography and behavier of
rainfall en subgrid level



Developing Countries Case Studies:Cost Impacts of
climate induced hydroelectric pewer rationing in
Kenya (IRI study)

Kenya Power and Lighting Company and KenGen

s 75%0 hydro, drought induced rationing decrease to 40% production,
emergency power credit of $72M to purchase fuel since no internal
source of fossil

s World bank 47M to import and operate generators

s Economic losses from rationing and failure $2M/day, KPLC lost 20M
/6 mo with expenditure of $141M for fuel

= 12 hr rationing= massive layoff, 70% manufacturing firms not
willing to increase investment If power reliability not addressed

= Energy crisis loss to economy off $100M/month

= Drought, deforestation, environmental degradation, poor agriculture
practices Iin catchment areas

s Low water levels and under performance of turbines, cascade
operations sustained thru low level outlet releases

Recommendations:
= must include seasonal forecasts into its long term plan
s Increase rainfall and prediction tools

s Incorporate soil and evaporation for calculation of water losses



Relative costs for developing and
developead Nations

SVl ter EtRiopalis enouagh te  destanilize: the
Econemy.

SV te Califernia causes miner Institutional
diScOmiort

PRIORITY MUST BE DEVELOPING
NATHIONS---WHO WILL PAY EOR! THEIR
COSTS



The Power of Linking Decision
Support Teels te get a Selutien Set

Severe Weather/Climate/Ocean: Forecast +
Impact Assessnient 0 Operations +
Emergency. Pewer: Dispatehrivianagement



Decision Support Teols Analyze
and Infierm Decision Making

DC Electric Power and Telecommunications:
Transmission Lines from 121 KV. Electric Power Stations
Telephone Equipment Locations

BT SPATIAL

Enawisdps Through Yiealizazian




Electricity Visualization and Modeling at the Distribution
Level is Essential

Using the existing GIS from utilities and state &
federal agencies

Import Electricall Data

Identify Critical Custemers
ASSESS CONSEJUENCES
Improve Mitigation Appreaches

= e — = - ey
Y ey | P




Y f Expert “Grid”
mergency preparedness Management

Storm Tracking with- with "CATS” Situational
simulation tool- predict, (conseguence Awareness and

: :||> assessment tool set) :||>
hurricaneriandiall Locate critical energy i o

; Restoration
assets, estimate

¥ Management
o~ damage and position for
..__:_'.._.".;_'.'___: ' . TOOI
—— relief
Yl
| ,/ AL
/____/"/
= f %A K e om -

Data-Information

Knowledge Action and Outcomes



“Chem-Bio Weather” Ferecasts and Dispersion
Maedels Predict Hazards and Allews Mitigation

-3 JACE Planning - Microsoft Internet Explorer

Display  Show  View  Options  Reports  Liiliiies

/SAIC/CATS /5,
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e Inaustry, I PerspectiverGlopal
[ECOIOIIICS

GDP eutput was $3.5 trilliens in 1999;

Accounts for 11 per cent of all international censumer
expenditures, 11.3% ofi all capital investmeni, 6. 7% of aill
gevernment spending;

Is the world's largest tax contributor with) an estimated $800
prllien contribution N persenal and corperate taxes for 1999;

Accounts for over 25% of the world’s trade Iin services;

Is the world’s fastest growing Industry, expected to becoeme the
largest industry (eutside ofi agriculture) by 2010;

Is the world’s largest employer next to agriculture, providing
direct or Indirect employmenit for 200 million peeple or ene eut
of every 12 workers.

The U.S. and Eurepe dominate the list of the 15 most importanit
tourism destinations In terms of tetal receipts (© ouit of 15
destinations);Iff tourism Is considered on a per capita basis, the
countries of the Caribbean constitute a significant portion of the
market.



Structure

1. Hospitality
- Food service
- Accommodation
2. Distribution
- Travel Agents
- Tour operators
3. Transport and Infrastructure
-Aviation
-Marine
4. Visitor Attractions
- Man-made (theme parks, marinas, golf courses)
- Natural (e.g. natural parks, coast, lakes)
5.  Host city/infrastructure
- Olympics



omplexity

Infrastru CtLI ref Investors Insurers Fegulstors Facilties Managers Inclustry Analysts Consultarts %Léitsnrnférss'r
Industry Drivers:
Az=et ! Financial Analysts
F;-;ﬂ:t;al Benchimarking
Trends
Accomodation Food Tranzsportation Retail
Hotels Production Air Sporing Goods
Mictels: Perparstion Sea Souvenirs
Hostels Wendars Foad Publications
Inn= Fail

Recreation and Tourism Industry !

Amusement f Theme

Activities I Pursuits: Cruises Parks

Educations Cuttural f

Recreational Aviation Historical

Boating £ Sailing Acventure Puruit

Sports

hititigo Spectator Sports
Fizhing Salf
Mourtain £ Ski § Conferences f

Camping 5 Hiking

Snovwhboard Conventions




Enviaronmental Information 1n Policy

ana. Planning of: the JTourism Inaustr

Federal & State Planners,
Regulators, International

State Recreation Plans

Building Codes, Tax Rules TaCtIC8.|

Commercial Resort and Recreation Planners, Plannlng
Architects, Landscape Architects, Designers

Funders, Investors Owners,Shareholders, Developers
Finance developments, Design facilities, Building and
Construction Financing

Builders, Construction companies,
Port Developers

Strategic
. Accommodation, Hotel managers, Franchises, ‘Chain’
Plann I ng operators, Restaurants,Cruise lines, Resort managers

Support and Subsidiary Organizations
DMOs, Insurers, Retailers, Services (e.g. laundry)
Business Consultants, Trainers, Research Organizations
Industry Organizations, Trade Associations,NGOs



WIHO IS REGULATED?

(11us compliance reporting)

= Developers and planners;
= Transportation services, including airlines, car rental

companies, rail services, urban mass transit, etc.;
Hospitality industries, both lodging and restaurants;
Community attractions;

Parks and public lands;

Amusement parks and theme parks;

Winter resorts;

Beach resorts;

Cruise ships and boating;

Professional and amateur sports organizations, including
sports facilities;

= Travel Agents; and
a2 Destination management organizations (DMQOs).



Examples; off What Is Regulated 1n
Resert Construction Industry?

Snoew. Loads. Depending on the location and altitude, rules determine the
loads for which structural systems will'need to be designed. lncreases in design
loading can Improve preject fieasibility. In the continental U.S., design leads go
as high as 100 pounds: per sguare fooet. Alaska has design values ranging firem
25 10 300/ peunds per square foot.

Wina. Cedes addressing wind conditiens, generally: apply: ter winds; reaching 55-
yealr storm speeds measured at a height of 33! fieet alhove ground level. Wind
speedi reguirements are categorized nto feur levels; Exposures A through D.
Mere stringent requirements are places om higher pertiens of bulldings that
consider both wind pressurerand gusting..

~looaplainis. Eleedplain development Is regulatedi by the Eederal gevermment
under a number of rules, Including Executive Order 11988 on Eloed! Plain
Management (May: 24, 1987). Federal law excludes new: prejects constructed in
designated floedplains from receiving| aid or assistance through federal fleod
relief programs; and many: Zening erdinances prohibit New: construction o
reconstruction in floodplains.
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Wihat envirenmentall aspects ale regulated

polluren  centrel lawsi relating) te water anat air guality/;
Wwetlands' permitting| and regulation;

coastal zene development regulation;
protection of marine resources;
Water conservation;
stormwater runofi regulatien;
management of naturall resources;
protection ofi endangered SpPecies;
marine pollutien: regulatien;
solid waste management and recycling laws;
lazardous Wwaste management;
Eenergy. use and conservation;
noise pollution;

envirenmental Impact assessment under the National Envirenmental
Policy Act and related State laws [42 U.S.C. §84321-4370d; see
California Environmentall Quality: Act (CEQA), Cal. Pul. Res. Code 521000
et sed. |



Weather, Climate, and Ocean Sensitive Recreation
and Tourism Operations

Property: Hotels, Resorts, and
Accommodations

* e * P e Pe e

*

*

*
*
*
*
*
*
*
*

LR R N 2

* e e

Determining rack rate and discount rates
Maxinuzing RevPar

Gaining optimal occupancy

Setting budgets

Determining reservation/cancellation policies
Obtainig msurance/decide on level of self-
Insurance

Purchasing equipiment

Selecting suppliers

Attracting visitors

Sending out Press Releases countering weather
misinformation

Deciding where to site a new development or
acquisition

Determining and complying with building
regulations

Deciding on building materials

Maintaining buildings

Planting and maimtenance of landscape
Regulatory compliance

Determining energy loadings

Maintaining comfort levels

Fine tuning engineering systems

Setting mechanical/electrical engineering
specifications

Applying agri-products

Formulating internal environmental policies
Ensuring health and safety of staff and guests
Identifving risks to life, property, equity,
reputation

Managing and mitigating risk

Formulating emergency preparedness measures
Planning daily guest activities

Whether or not to discount (offload stock)

Insurance

LR K IR O 3 J

Deciding iFa property is “msurable”
Determining premiums

Determining deductions

Inspecting propertics

Issuing “Cat Alerts’

Ensuring under-exposure of total potential
liability

Sports Events

*

Submitting bids to host events/conferences/con-
ventions/expositions

+

> e

Selecting venue for event (e.g., indoors,
outdoors; region, state, citv)

Scheduling of events {vear, month, day, time)
Snowmaking

Open or close the ski Lift

Turning on underground pitch heating

Maritime and Cruise Industry

LR IR R K O A

Seasonalvearly schedule
Expansion info new areas
Route planning

Safety

Pricing

Vessel maintenance

Port to go to

Guest activities

Compliance with regulations

Aviation

LR K B B R A A

‘G’ or "No Go’ decisions
Preparing aireraft for takeoft
Preparing aireraft for landing
How much fuel to load

Route planning

De-1cing requirements
Ensuring saltty

Tying down aireraft

Moving light mreraft to shelter

Emergency Management

*
*
*

Formulation of emergency plans
Mitigation measures

Provisions (issuance of warnings, supplies,
SErvices, ete.)

Global Concerns

*
*
*

Greenhouse gas emissions

Safeguardmg reputation risk

Participating in hotel industry Environmental
intatives (e.g., IHEL ete.)

Globalization and harmomization across group
regions (e.g., hotel groups)

Recession of economies in visior source areas
Cross border lability issues
Sharcholder/stakeholder pressure

Consumer pressure




*Sales/earnings forecasting

*Stock pricing

*Food service/supply procurement

*Group properties budgeting

*Unit price setting
*Rev par estimation

*Seasonal “occupancy” forecasts

*Delivery rate setting
*Compliance reporting

A

/ Days

Hours

Forecast Uncertainty

Minutes

| 61— 10/ Day/s

*Building energy mngt.
sDisaster risk mngt.

*Daily staff briefings

*Daily guest information
*“Intelligent” infrastructure
*Cruiseship positioning
sSnowmaking

Months

8 — 14'Days

*Hotel group management
*Cruise ship routing & ETA
*Outdoor activities planning
» Transportation logistics
*Maintenance scheduling
«Staff scheduling
*“Conditions” forecasts

Seasons

sFuel supply procurement
sBackup generation plans
sMarketing (brochure ,
radio, ) development
sAnnual insurance review
sInventory management
*Cruiseline destination
planning

sConvention “bidding”
sPremium/deductible
setting

Forecast
Uncertainty

Forecast Lead Time

sInfrastructure design
sLandscape design

*Access planning

*Regional infrastructure plan
*New hotel capacity plans
*Mitigation strategy design
sInfrastructure siting
*Building code setting
*Development Master
planning and revisit\
*Regional Policy plans
*Federal Policy Development



RECREATION & TOURISV INDUSTRY
PEREORMANCE VIETRICS: The Blsiness Voaels

Revenue per availlable reem (RevPar)

Occupancy. rates

Occupancy percentage

Average Daily Rates (ADR)

Comparative Operating Rates (COR)

Gress Operating| Profit (%o before fiees)

Econemic Impact Assessmeni
Einancial rate off Return (ERR)
Economic Rate of Return (ERR)

International" arrivails

Journeys made

Accommodation sector
Accommodation sector
Accommodation sector
Accommodation sector
Accommodation sector
ACress the industry.

ACress the industry.

Travel sector
Travel sector



Envirenmentall Infermation In; the Operational
Business; Viodels

o Average daily temperature

o Average Amnnual temperature

o January rainfall infinches

o July raimfallifininches

o Snewilall i inches

o Number of Heating degree-days (LLast 30 years)
o Number of Cooling degree-days, (LLast 30! years)
o Wina speediin Miles per Hour (Annualfaverage)
o Annual nuMBer off days sumnny: er partly sunny

o Elevatien (IMean feet albove sea level)

o Wave height

o Current speed andl direction



Case Studies Iin the Tourism
Industry



“INDUSTRY TRIALS”
Observing System Product Performance Assessment In

Business Operations and Policy Development

Utilities-Energy Pricing & 4hr forecasts
of temp./ sea breeze - Scottish Power

Oil and Gas- Regional Energy
Infrastructure master planning and
climate/ocean conditions - BP Fower BHilities

Trials
Construction- Building codes &
standards with 20 year heat/
precipitation/sea level forecasts-
Building Research Establishment

Leisure - Revenue projections and f "\ Financial
seasonal temperature/ppt forecasts— 5 Y services
The Starwood Group, Europe/Africa : > .

Finance — Financial Risk Rating Index
and air/water quality and climate
forecasts- SERM Rating Agency

Health and EM- Coastal metropolitan

Health and Risk

Management

I Trials

® Oil and Gas

B

.\ Construction

health alert planning and met/AQ Trials
forecasting




Value Chaln Organization or starwood:
Business Units & Functions Requiring
Environmental Information

CEO

Marketing/
Sales

Acquisition/
Development

Design Architecture/
Construction

Materials

Finance

Pricing

Energy
Tracking

Property
Management

Regional
Operations

Siting Scheduling

Risk Codes Orientation Rev Par Maintenance

190
Properties

Worldwide

*kkkk

Insurers

Negotiation Permitting Budgeting

JEEL
L
L

L

Starwood Hotel Trial

Marbella, Spain 55
I 8
[ [
ting! Operations Development




Starwood Hotel Trial |
Marbella, Spain

|, Shareholders

_——4—-——+ CEO 4
/ Strategic Planning \

I |
| |
I |
1 |
| ‘ ‘ |
l |
| |

Marketing/ ANENEE:
g Operations Revenue Procurgment Development
Sales |
Manager 1

— -
Business Forecasting-1,6,12m¢,5y

Revenue Projection-RevPAR, | Environmental Conditions
Yeild Management Models / - “Observing System
Demand & Capacity Forecas [ng Products
Implement Rev Mngt Strategy :

* temp amd ppt forecasts
at 1mo, 60 mo, 12 mo
and 5 year time periods

N e o T e e o o o — — — — — — —— ——

«Can seasonal environmental information improve the accuracy of
Revenue Forecasting in the Iberian Peninsula?



BRE Trial to Inform Sustainable
Construction Policy

Foundation for
the Built
Environment
(NFP parent)

Assembly
BRE CEO
Strategic

European
commission
Planning

I‘jf h

Consultancy Corgenl'les:rlgr?ed Testing @ %?;nedsa?gg CeItification Training
1
e setup initial conditions
° run tests . I Observing System
* evaluate materials/ BredUEis UeoE
design performance
e rate for fire, structural *temp,wind, ppt
L integrity I forecasts at decadal
I « inputtestinfo into to century scales for
codes development Southern Furope
* interact w/ nations and
EC standards oversight
bodies J

Q? Can the improved regional decadal scale climate forecasts of heat, ppt and
wind improve the codes and standards for urban construction in Southern
Europe resulting in more sustainable shelter?




Building Industry: Decisions
Reguiring Envirenmental Information

BLL Construction

O O Opera“ons

Investment

——Er Slics Scheduling S —

Selection Efficiency
assessment

ortfolio Construction Deliver and Facilities

management Design Billing maintenance

I’OGI’t Materials Staffin waste

insurance Selection management

*Seismic/soil

«Air/water Quality Orientation *Storm surge Indoor Air

Quality
«Sea Level/beach *Winds

*SST «Sea breeze *T,humidity,cloud cover,
ppt
eAir quality

*Red tides *Climate, ppt, temp, .
il *Precipitation
*Ppt/temp

*Fire risk *Emissions/air and water



Nautical Operations
HQ Manager

S —

President

Vessel Captain

Housekeeping

department



Weather Information Flow in A Coastal
Hotel Risk Management Chain

Location Management Information Source Decision/Action

o Enon
| Insurers

Regional Technical Services Directo NWS/NCEP

L

. NWS/LFO
otel Sitg Hotel Hotel Technical
General Manager Services Local Emerg.Ofc.

Local Weather
Providers.

Safety Security Committee

Designated Safety Officer

Individual Staff Responsibilities



Challenge:Develop a Sustained Investment
Strategy for Observing Systems

O % Public Investment over lifetime of atechnology/project
B % Private Investment

This defines
m PLAYERS/PARTNERS

usually consisting of foundations,
inter-governmental aid agencies,
national science agencies, social
and economic agencies, the
private sector and venture
capitalists

m The ROLE of the players

with risk/maturity of project
and time. Possible continued _ t¥
reduced level of public

funding Iif in public good

(global commons).

= Allows the players
sufficient lead time to

O Intergovernmental
B National

: - O Private
acgulire resources- In O Local

other words, to plan. B\C




Changing Nature off R&D

—+— Faderal Government
== Frovincial Governmant
| |—t—Business Enterprise |

a0 |
{ —¥—Higher Education
| —%— Private Non-Prafit
| === Foreign :
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FIGURE 2. The distribution, by source of funding, of Canada’s gross expenditure on R&D, 1963-1998.

Source: Statistics Canada, Estimates of Canadian Expenditures on Research & Development (GERD), various years,



Conclusions

GODAE proevides; sittiational awareness te; enanleroptimal
eperatonal management; strategic planning and pelicy,
support ter the business community: thus enhiancing the
development off national economies ter meet thell
IRdividualrdevelopment geals.

Retrospective: analysis; of the: deEpendencies; of Imetocean
EVENts Withi bUSINESS, Performance can Nelprset Pronties
fieK research withr petentially Righ payeiii te Seciety.

Beta Tiesting off new: envirenmental ifermation; preducts
threugh an industry: tinals appreach can lead te the
figeneus; estimation| off the' costs asseciated With the
INCOrpPoratien of the new Infermnation

Impact of new: infermatien Is highest In develeping
Aations
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