Energy Marketing
Weather Derivatives Play Vital Role in

Hedging Risk

Kevin Marcus, Earth 5atellite Corp.

Traders Must Rely on Meteorologists
for Trading Strategies Input

Weather conditions and, more specifically, temperature. are the largest variables
affecting an energy company’s total revenue and boltom-line profits. An improved
understanding of weather and local climate conditions, in addition to accurate weath-
er forecasts, is essential for improving trading/hedging profits.

Weather risk is potential range of vardakility in revenue and profits resulting from deviations
in the weather patterns, typically within a predefined time frame such as summer coaling or
winler heating seasons. Most power companies mamage this risk through futures markets,
since they all have a natural exposure (o the vagaries of weather.

The relationship between warmer winter temperatures and lower demand for heat-
ing fuels is apparent {see figure). Conversely, cooler than normal summer tempera-
tures reduce electric power demand for both residential and commercial space cooling.
Lower energy throughput translates inte higher unit costs of power produclion reduc-
ing power company profits.

Hydro electric power producers ane affected by stream fow, Lower than normmal snowfall
or rain in catchments reduces power production, which also results in net increass in unit
casts of power production and lower profits,

Tools for Traders

Since weather plays such a vital role in enerdy price movement and profits, traders need
te rely on the experise of meteorologisis o provide both short-term and long-teem fore-
casts a3 an inpyl inio their trading steategies. Ower the past few years, faster compuiers
have opened the door for more forecast models 1o be developed by the .5, National
Weather Service (NWS) and for more frequent updates of these models. Enowing the
update fimes and biases in each of these models can provide a irading edge over less
informed teaders (see table).

The NWS provides general update times, and those updates that oocur during market
teading can have a significant impact on short-term price movement when forecasts ane
adjusted warmer or colder. A the other end of the time scale, relationships between
phenomena such as El Mifio, volcanic aerosols, and sunspots are used to make forecasis
one o three seasons ahead, with forecasts based on an analog cycle approach

Short-term Forecasts

The NW5 runs several shon-termn models. Fey update times are atound 11 am. and 11
p.m. EST and provide updated forecast information for the next 48 to 72 hours. These owpu
from the daytime model run are used to adjust that afternoon’s masimunm temperature fore-
casts as wiell as the minlmum and maximum temperature forecasis for the next bwo days.
Where predipilation ks critical, adjustments in amounts and coveragde are al=o made for the
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perod. Model guidance indicat-
ing an adjustment of only two
degrees or more in the today’s
MAXITUm OF {OmoITow s mini-
mum lemperature for a region
can have a big impact on ener-
gy demand and consequences
for futures prices. Short-range
forecasts of temperature have
increased in accuracy over the
past few years with the
improvernents in models and
increased number of models to
provide an ¢nsemble approach
to making forecasts, Short-term
models are also used 1o update
hourly forecasts of weather con-
ditions for the next 48 1o 72
hours to help utilities adjust
their load forecasts,

Medium Range Forecasts
Once per day forecast models
provide guidance for the next
10-day period. Both European
and U5, westher sendces fuan
models and make them avail-
able before 6 a.m. EST each
day. Most forecasters rely on
these models as guikdance for
making 3- to 10-day forecasts.
Temperaiure forecasis for this
perod show mauch less shill
than the short-term models
already discussed, but they do
provide enough skill io gaugde
the intensity and duration of
cold or hot temperatuse oul-
breaks. Forecast model gudd-
ance Is provided i 24-hour
imbervals, which allowrs for mak-
img daily temperature and rain-
fall forecasts for each day in the
10-day forecast perod.
Temperature and rainfall fore-
casts based on these models for
this 3- to 10-day pericd are
released by private forecasters
each moming before futures
markels open day trading. This
information helps wtilities and
iraders to determine the

demand for energy locally and
naticnally ower this period and
can have an important influence
on futures price movement.

Despite the fact that these
madels are run ¥ days per
week, the NW5S only updates its
6- to 10-day forecasts on
Monday, Wednesday, and
Friday aflemoons at 3 p.m. EST.
Since the energy markets ane
open at this time, the release of
the official forecasts can also
influence the futures markets.
The NWS 3- to 5-day updates
are also released at 3 pm. EST,
but these forecasts are updated
7 days a week.

The U.5. weather service
has also recently been provid-
ing model forecasts of upper
atmospheric conditions
extending out 1o 15 days. The
weather service makes slight
variations in initial data condi-
tions and runs an ensemble of
models to determine consis-
tency in the response of the
equations for estimating future
conditions.

These models are still consid-
ered experimental; howewver, the
NW3 expects 1o replace its
Monday. Wednesday, and Friday
&- to 10-day forecasts with 8- to
14-day ouilooks in late 1508 o
1999. The current 3- 1o S5-day
cutheoks will become 3- 1o 7-

day outlooks.

Leng Range Qutlooks
The short and mediim range
mdels extending out 1o 15 days
can be usehd for exirapolating
out as guidance for 30-day oul-
looks, but beyvond this perod a
different approach is used for
making seasonal cullooks. The
NWS updates its lbong-lead fore-
casts in the middle of each
month, extending out for the
next year. Private forecasts of

long range ocutlooks are typicalhy
done on a proprieiany basis and

are not widely released 1o
futures mnathet traders.

The approach used for mak-
ing long range ocutlooks varies
bebtween the WWS and even
among the privale sector. All
forecasters tend to agree on long
range forecasts for seasons that
are influenced by El Nifio or La
Nina because of the overriding
strong atrosphenc comelations
obserred with these events. The
very warm winter of 1997/98
corer the nonhem United Stales
was forecast with high accuracy
due to the development of an El
Nifio in the late spring and sum-
mer of 1958, The expected
development of La Nina in the
second hall of 1998 would have
the opposite impadt on nohem
LS, wemperatures in the winter
of 199899,

When neithver a La Nina or El
Nifio is @ major influence on
forcing a consistent atmospheric
patterm. long range
forecasts are based
on maiching cycles to
correlate recent past
weather observations
and extrapolate from
an analog of set of

A varianc

analog years the Impact on en
weaiher ihai subze-

quently oocurred in demand ¢
these same cycles.

The cycles that are futures pr
u=ed to match analod

vears will vary among lorecast-
ers n the NWS and private sec-
tor. Cycles byplcally loohed at
include solar activity (both shaort-
term bursts of energy and the
11722 sunspot opcle), and the
quasi-blennial osdllation of
stratospheric winds that are
thought to modulate the height
of the troposphere (lower
atmosphere) and may iherelore
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affect world pressure pattems.
This oycle completes [tself about
every 18 months. The Madden
Jullan Oscllation (MO i= a pres-
sure pattern of fropical nature
that eonpletes its oyde ewvery 30
to G0 days. The MIO vares in
intensity and can give an El
Nifro or La Nina-like gobal sig-
nal of world pressure paliems
over a one-month pericd of
lime, whereas the El Mifio'La
MNina pattemns typically last for
about 12 months. The Nordh
Allantic Crecillation (WAD) also
has a typical oyce period of 30
o B0 days and is typically asso.
ciated with a Greenland blocking
(o7 trowghing) pattem that (in
mostly non-surmmer months)
helps to alter the path of polar
ir massss Elher ifla oF dway
froam the [ower 48 states,
Fmally, volcanic aerosols pro-
vide a wild card in long range
forecasts. since there is no regu-
lar cycle of eruptions, and erup-
tions of kigh vs. low latitude (of
great enough mtenssy to put
significant aerosols imo the
giratosphere) can have oppasite
effecis

ofl bermperatune fotecasts for

as much as a year after the
enuption.

With all of the science
imvodved in compositing a long

range forecast, the ar of select-
img the cormect oyclical variables

im the analog analysis would
largely delermins the accuracy
of these seasonal outlooks,
Although most long lead fore-
casis (in non Bl Miola Nina)

yedars shoner Eite skill, the imp<or-

tance of an educated guess o

the long range outlook can be of

walue o s energy Seclor in
determining potential strategies
for traders or mesasures thal a
ulility company might utilize to
insure steady revenues, These
strategies today nclude using
futures markets as a hedge, as
wiell as recently introduced
wieaiber demativias.

Weather Derivatives
as a Hedging Strategy
Weather derivalives wene

cesigned 1o help energy compa-

mes hedge wolumetric risk,
while commodity peces affect
the mnargin & which a smgle
energy unt is iransacled. The

problem with using futures mar-

kets solely as a hedge lor price
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risk is that commmodity prices
may nod correlate well o local
conditions. For example, a cold
winder in the Midwest or
Northeast may send natural gas
prices in the New York
Mercantile Exchamnge soanng,
while mild winter condilfons in
FPhoenix make kocal demand
[onarer. The lower theoughipu of
energy in Fhoenix makes the
per unit cost of senvicng cus-
tomers higher. Using futures
markets to offset this sofl
demand (resulting in [oener rey-
enues o fhe energy provider m
Fheoenix may be too msky in this
sfluation, Wealher dermvatives
provide a better means of hedg-
img valume nsk, Ther: ane prob-
lems associaled wilh wiling a
wedlher dermative contract
{besicdes finding customers (o
take 1he other side of the ask),
These problems are assocated
with the wiization of forecast
weather data in formulating the
contract, I denvative conlradts
are written for a period spanning
severad years, the imponance of



