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Jnderstanding HowsClimate.. ...
Jn'for“ LIONNS yétd— Gettin! -
pEQUIrements, :

SClmeElENRiermaton N FederalResource Vianagement
DECISION
BESEtting codes and standards- building safety
=Vanegement of natural resources-water, forests
— Rgg r[]atory eversight of social systems: energy, transport, water,
Sealt
= -1.-_;4'@ mate Infermation in International Trade/Aid Decisions
— Treaty and Trade Agreements —Canada Northern Trade Route
— Aid priorities and planning- Zimbabwe Power, resettlement issues

s Climate in Industry Operations and Planning Decisions
| — Tactical Operations
— Strategic Planning
® From Mitigation to Adaptation

— From Way of Life (practice) to Business Process Reengineering
(new tools and practices)
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GErflefel he-l\l% J‘-

Trig “wers -' mare according| te head of the
HYGNSHIIA T TIE GOVEMOIES OIICE CallSTan@rasks
RVIEINS G 0|ng on and when will' services be
Betored?” and they don’t know
- T nlr*" he need for “Situational Awareness”

L v re- than Just environmental awareness-It Is

= fne status of the operations of power, water,
- Communications, police, pipeline, toxic spill etc.

* Need probabilities of strikes for action
e This IS where climate information Is most useful
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Project Objectives

Identify optimal NOAA
product definitions supporting
Energy industry planning
requirements

—

StIC Approach to ASSESSING

eranility andrRIsk

Planning Requirements
eLoad forecast
eShort-term pricing
eLoad flow management
ePower 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

Level of Analysis:

Inter-/Intra Regional
Distribution
End-customer

Task 2.

Gap Analysis
*Apply “Perfect Case”
eldentify Gaps

Task 3.

Cost-Benefit

eldentify costs and benefits
*Review and select methodolog

*Evaluate NOAA Prototypes «Apply Methodology

*Recommend Ideal/M ost
Optimal Product

W eather Information
Supply Curve

Not Attractive
Products

Attractive
Products

Marginal
Benefits/Decisions

From SAIC technical report to NOAA



dO they use it?
BISG are they organized?
~ How do they use it?



Uses for
environmental
INformation

products

.
i

In Energy Industry Operations “1)

v Lnerqy load forecasting across grids
. - In the Health Industry
v Fuel mix determination e Pt o

Spread of toxins and pollutants both
airborne and waterborne

' Wmd fﬂrm 5|J[|ﬂg ’ 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
*  Training courses for staff

development programs

. Seasonal planning for resort load

capacity

¢ Hazard and risk management
preparation

. Leisure line route planning and

recreational boating



Jrva s rmmples'forWhg..
With Environmentall In ormation

Accountablllty/SharehoIder Value
af of Life and property

S ke redLiction
~ = Reliability, Efficiency, Sustainability
® Corporate Social Responsibility- Indices



*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



R& 1. Value Chain Organization of Starwood:
Business Units & Functions Requiring
Environmental Information

]
||
I I I ] I ]
Acquisition/ Design Architecture/ Marketing/ Finance Engineering Property
Development Construction Sales Management
i Siting Materials || Scheduling Campaigns Pricing || Energy Regional
Tracking Operations
i Risk {‘ Codes || Orientation + Rev Par || Maintenance 190
Properties
- L ) Worldwide
|| Negotiation + Insurers || Permitting Budgeting .

Starwood Hotel Trial
Marbella, Spain




RECREATIC
PERFOR

laverite gar elvalllEigle foder] (RevPar) AcCCOommoeabionN SECto)
OcoLgelflGy felie o Bl Accommodation sector
Ocelozeney pergg, Accommodation sector
Av@r'lg@ paily/Rates (ADR) Accommodation sector

i FJ\/S?' érating Rates (COR) Accommodation

-t” ‘rTg Profit (%o before fees) Across the industry
c: Impact Assessment Across the industry
= ﬂanC|aI rate of Return (FRR)
__-Economlc Rate of Return (ERR)
_ International arrivals[1] Travel sector
Journeys made Travel sector



Starwood Hotel Trial o
Marbella, Spain

Shareholders

Tl e

,——4——» CEO  <4@————~
Strategic Planning \

I |
I |
I |
! |
| I I |
l |
I |

Marketing/ il 1ANCES
g Operations Revenue Procurement Development
Sales i
Manager 1

|
usiness Forecasting-1,6,12mo,"r5y

evenue Projection-RevPAR 1 | Environmental Conditions

ield Management Models “Observing System

emand & Capacity Forecast g Products
Implement Rev Mngt Strategy I

I
|
I
I
I
I
I
I
I
I
I
\

N arket analysis /

NN e o o e . . o - — — — — — ——— ———

* temp and ppt forecasts
at 1mo, 6 mo, 12 mo
and 5 year time periods

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



@uSstry. DEgisions R
nviﬁwental-l

BLL Construction

Finance i Development &”“L
N N Opera“ons

- | [ investment
- CE—— S|te . Ener
— risk . Schedulln e il
Selection Efficiency
assessment

ortfolio Construction DeIiver and Facilities

management Design Billing maintenance

roert 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
*Air quality

*Red tides *Climate, ppt, temp, -
winds *Precipitation
*Ppt/temp

*Fire risk *Emissions/air and water



BRE Trial to Inform Sustainable

Construction Policy

Foundation for
the Built
Environment
(NFP parent)

Assembly

<

European

BRE CEO
Strategic
Planning

Commission

Consultancy

=

Commissioned I Testin /L \| Codes and

Research 9 N1/ Standards
]

set up initial conditions

run tests

evaluate materials/
design performance
rate for fire, structural
integrity

input testinfo into
codes development
interact w/ nations and
EC standards oversight
bodies

tification

Training

Cel
|
4

Observing System

Products used:

*temp,wind, ppt

forecasts at decadal
to century scales for

Southern Europe

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?




sSales/earnings forecasting

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

*Regional Energy mngt. planning
*Stockpile planning

*Seasonal demand forecasts

*Delivery rate setting

*Hydo regional water mngt. Strategy
*Compliance projections estimates

Forecast Uncertainty

8 — 14 Days

6 — 10 Days

Days

Energy Operations Aided by
Reductions in Environmental
Forecast Uncertainty

Seasons Years

*Customer billing service
*Pump load forecasting
*Fuel supply forecasting
*Energy switching strategy
*Distributed generat. mngt.
Maintenance scheduling
eSequestration timing

Hours *Tariff calling

Minutes

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

:

*Utility grid management
*Wind generation dispatch
*Hydo supply management
*Ship/tanker routing
*Refining operations mngt.
*Pipeline laying logistics

eInventory management
*Pipeline throughput mngt.

Forecast
Uncertainty

\/

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

Forecast Lead Time



Analysis Tool
for Power

Tactical Planning Strategic

Planning
. Infrastructure Revenue
Load Balancing Power Pricing Maintenance Planning Design Forecasting
& siting Stock Pricing
—Market Demand Equipment Readiness tMarket Demand — Market Demand
 Fuel Type Grid Availability Regulatory, — Fuel Type
—Fuel Availability Emergency Response — Fuel Availability
Generation Dispatch )
Commitment Management —Fuel Price Weather Impacts — Fuel Price
L_Regulatory L Regulatory

Constraints

Constraints
Market Demand — Market Demand

| Transmission
Constraints

Available Generation — Infrastructure

Price Options

Environmental | Maintenance
Constraints Availability
— Congestion

— Tariff Calling



Climate Information “Flow” on the
Operational Decision Process: Risk Reduction Areas

DATA —> INFORMATION — KNOWLEDGE—> ACTION—™ OUTCOMES —* IMPACTS

Metocean
Metocean Metocean Data

Data and Data
Models Formatting

Metocean Metocean Metocean

Information Decision Information

Pre- Integration Evaluation

Processing

Supply=Demand Operational Decisions Outcomes

Models Measured

-Revenue projections, pricing
NMHS, Other
Providers -asset management, -maintenance Progress

Seasonal and replacement ':mprovec:j pErf-;fit. Towards

-enterprise _wide _continge_ncy -|nmcp:$:vseed reli:t;ﬁil;;y Performance

Annual and financial planning “Increased safety Targets and

Value-Added -Infrastructure siting Decreased Liability D |

Servi -fuel mix determination *Decreased Risk evelopment
er\(lce Decadal -Pump load forecasting *Decreased Exposure Goals

Providers

-Regional-.congestionimanagement

Weather Data Analysis Load Model Decision Economic/ Shareholder
and IT Services: Error Analysis: Analysis, Performance Value
Quantify, source, cost Improve Dependencies Valuation of

and reduce weather data Software and and Support Weather Error

error Support Tools Impacts

Situational Awareness — Decision Support — Optimal Response




— -" " Link to an Engineering
H_'__,-j-,_-,—f o Requirement
— “Codifying”



. . . il
Turning a “Parameter” into a “Factor” in an |

Engineering Equation
The key to “activating” observing system Information
el

jtuely B Aaihveitigiel rerlgiaglelviglel eleitenigh geisie o))
frlzilzl ge ment. mpreved precipitation, and winds feed Into
MO FUNOHE conservation, reservoir management, water

Q@
~t
e— L
L/ﬁ

Revised | I nlversal Soll Loss Equation (RUSLE) due to rainfall
e A= KLSCP

® 3oil erosion the equation due to Wind
E=f(K LV

L oclymdsolsuiscemastne 08 0
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4 Affecigel 5 y.d Edynamic Processes

WHIGHREIENTEZSUES By GOOS

RSO SUIOE
SeaifRanges and Currents
T '

S

With rlsmg sea level, there is increased
- [mpact of coastal storms. Improved
wave prediction as well as the
“Inundation™ parameters are required
In the mitigation strategies of beach
nourishment and armament

Relationship between wave
height and beach
erosion Dean (1986)

Activating lnundation and
Sea Level Information

onsider wave generalion across a continental she’
enhanced by deeper water (due to sea level rise) because of the reduced effect
of bottom f[riction. An estimate of this effect can be obtained through the
forecasting relatonships provided in the Shore Prorection
Manual (U.S. Army Corps of Engineers, 1984). For the case of a very long
fetch (the distance over which the wind blows) and shallow water. the equation
can be expressed as

shallow water

is the wind speed. An increase in water depth S gives the
- following change in the wave height H:

For the same values as in the last example:

or a 7.5 percent increase in wind-generated wave height as a result of the
movement of the offshore region due to sea level rise. The effects of reduced
wave damping and augmented wave generation would be combined in an
approximate linear manner.

Larger wave heights in the surf zone will result in greater amounts of
sediment movement, as most transport formulas include wave height to some
power. and greater wave forces and potential for overtopping.

ave growth will be

The relationship
between sea level

2 _aus(2) rise

and waveheight

» (Dean,1986

AH F:
= =075

AH =0.15 m,

Very approximale measure ol (he Increased rale ol 10sses can be
developed by considering that the transport of sand awayv from the nourishment
site 15 proportional to the wave height to the 2.5 power (Dean, 1976) The
resulting percentage increase in beach nourishment volumes due to a sea level
rise is

[ (1+ F)*®

m = l] A lﬂﬂ%= 7% (CEI.EB ﬂ.}

and

[(1-?3)”_1] x 100% = 200% (Case B),

accounting for the effects of increased wave heights in the two examples
presented in Chapter 4 (pp. 38-39.
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Slmulatlon Tools with Emergency
Ulation Teols can aid in

| ww Y| nt
ICKING Wiith -~ = d “Expert Grid™
sirnuleiilef) 1e)e)l- vith “C AR
Oféf“(“a T r’cane (consequence Power

assessment tool set) B e cioTatio

]Cmr]fd_]] - Locate critical energy Management
= = assets, estimate Decision Tool

_ damage and position for

...........

.....

Data-Information Knowledge Action and Outcomes




2. Impact of Linking Dispersion Modeling Tools for
Protecting Port Waters and Coaslal Water Supplies

4. Fates and Potential
Impact Assessments

2. Trajectory of
water and air

dispersion models

1. Ocean, estuary

or port spill source
with atmospheric

and in-water

J. Entry point into city T : o
witer intake system o S
at reservoir




3. Informing Water Management Scenarios: Impact of Linking
Atmospheric Pollution Dispersion Prediction Tools over Ports,
Lakes and Reservoirs with Emergency Response Protocol

= 2. Track health threat of chemical
~ | from reservoir throughout City

~ | water systern, locate areas of

| greatest potential for poisoning,

| with DST such as Pipeline net (sac,
m| NOtiMYy authorities

AT goality data o
nilyale drspersion e

mode! =

1. Locate critical energy
Assets in atmospheric
pollutant dispersion track,
estimate potential damadge to
reservolr supply and position
emergency responders for
relief efforts using JACE and
CATS mag (CONSaqUEnce
assessment tool set Decision
Support Tool

shutdown vulnerable
pipelines (schools,
hospitals) and issue
public safety measures
such as "boil water
orders” as per protocol
response tool box



0)L10)AN c Valuatlons for Risk
R uctlon



The Value of a Seasonal Seabreeze
Forecast to Energy Demand Forecasting ﬁ

e
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Mean Sp\eed at 100m
m/s
Site Wind
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Value of Ensemble Forecasting to

Electricity Load Fecast Accurac

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

Electricity Demand Forecasts

Select lead time _'zd h -

Electricity Demand Cal |50 1 day 4 . temperature distributions
44000 |
_— 37 500 MW |
42000 4 _—
40000
38000
6000 A
34000 A
32000 T
0 o 02
4. Saves
Utilit
y Wieather related dermand
network I
40 B g L] E » i g —i 5 8 5 .
Opel‘atOI‘ Cost of Over/Ung  iecasting qgigg TR EEETENEFEREEEES LT LS
$ 1 5 M 18 30000 - : : . : : . . !
16 E-_Ma\.' 19-May  17-Way  19-May  21-Mey 23-May  25-May 27-May 29-May  31-May 02-dun
d urin g \\ Z; Actual Damand
summer g 0 0 - - - .
e "
° 0000 . . o n -
P eak o 35000 A = & i A " 3
. N 30000 - . . ; . : . .
per|0d over : 13May  15May 1TMay  1BMay 20-Msy  23May 25May 27May I3Mzy 31May  02-dun

-6000 -4000 -2000 0 2000 e

MW forecast error

4000

present
method
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SUSTEIIIEIENC velopment = ECOonomic,
1)

- - —
htS e J‘*
[alfand envireRment pProsperity.

davelodisie settons s sloate s el cilf ity develepedits alhoul:
SENIGINENCEN MOV EMENT; el

[, ENHCIENCY, reliaity; msk (Vulnerability) reduction,

AL e ndustry, bias-Business may go from culprit to saviors through
irinoverion

ENUEENMENSUSINESS Schooels and Schools of Management/ Economics- they are
e EINICSIraINg the “informed™ CEOs of tomorrow--they are missing!!

Davelggidt ric’ula on using environmental information for operational optimization
= r,,rJFI-—G-?)_E;ETG‘ Iive advantage, using probabilistic information in Decisions, improving
= Pkgc-F O sUpport tools, scenarios, BPR, adaptive management practices, “Science
F_-_—__.o"‘ solutions”

o Make Knowledge Transfer on par with Technology Transfer with performance
metrics

e “Beta test” (Industry trial) new environmental Information in business operations
® Present in their medium-business congresses, trade journals,

* Follew the business champions from WSSD- Industry and NGOs aligned with
action plans, governments did not

* Follow the regional champions- Western Governors, Drought Information
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