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2012 Hurricane OutlOOk: 
WHat Wind OperatOrs 
sHOuld expect

Hurricane seasOn Officially began 
June 1, but activity started early this year with four 
named storms appearing before July 1, making 2012 
the only year on record that this many storms de-
veloped so early in the season. This continues the 
enhanced storm activity that we saw in 2011, which 
produced 19 named storms compared with a typi-
cal year’s 11. This total tied the record for the third 
highest number of named storms in a single year.

While traditional hurricane season forecasts at-
tempt to estimate the number of named storms that 
will form during the year, of greater interest is how 
many of these storms will impact the U.S. and its 

business operations. On average, the U.S. experi-
ences 1.78 hurricane landfalls per year. The most 
likely number for annual hurricane landfalls is one, 
which occurred 30 percent of the time between the 
start of hurricane records in 1861 until 2011. In re-
cent years, hurricane landfalls have been much less 
frequent, with only one U.S. strike in the past three 
seasons (Hurricane Earl landed on the Eastern Sea-
board last year).

It’s important to avoid complacency, however from 
this recent quiet landfall trend: The challenge for the 
wind power industry – especially operations in the 
Gulf Coast states – is to stay alert and be aware of 

Wind farm operators who have the right 
tools and an emergency plan that can be 
executed on very short notice will be able to 
weather any storm as safely as possible.
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the nuances in this year’s climate conditions and how 
these patterns and storms could affect operations. 

ThE biG PiCTURE
Each hurricane season depends on two ocean tempera-
ture cycles, one short-term and one long-term. The 
long-term Atlantic multi-decadal oscillation (AMO) 
cycle is, as the name suggests, a time of either warmer 
or colder water in the Atlantic Ocean that can last for 
several decades. We are currently in the warm phase, 
which typically leads to an increased frequency of hur-
ricane development in the Atlantic Ocean (while the 
cooler water phase inhibits them). The short-term, more 

annual cycle is the better known as El Niño/La Niña cli-
mate patterns in the Pacific Ocean, which can influence 
storm numbers from year to year.

The El Niño/La Niña patterns can vary from year to 
year and refer to deviations in the surface temperature 
of the tropical eastern part of the Pacific: warmer sur-
face temperatures are known as El Niño (“little boy” in 
Spanish), named after the Christ child because the ef-
fects of the pattern are often felt around Christmastime 
in South America. The opposite, cooler temperature 
pattern is dubbed La Niña (“little girl”). The more ex-
treme the El Niño or La Niña is, the more extreme the 
weather can become in many regions, bringing about 
floods, droughts and storms.

Climate scientists and weather forecasters recog-
nize the formation of an El Niño climate pattern when 
the surface pressure over the Indian Ocean and South 
Pacific begins to rise, accompanied by a fall in air 
pressure over the central and eastern Pacific. The sus-
tained warming of the central and eastern region often 
brings heavy rainfall with it, while the western Pacific is 
steeped in drought.

An El Niño also brings about increased wind shear 
(differences in wind speed or direction over a short 
distance in the atmosphere) downstream into the At-
lantic region. Increased wind shear creates unfavorable 
conditions for storms to form or intensify in the Atlan-
tic basin because there are stronger winds aloft in the 
tropical regions. In general, the El Niño effect tends to 
inhibit tropical storms from developing in the Atlantic 
(or if they do develop, they are more likely to remain less 
intense or of fewer numbers), while La Niña conditions 
are more favorable for the formation of storms. Studies 
have shown that there are many more storms on average 
during La Niña years, and fewer during El Niño seasons.

We are currently in a developing El Niño phase, al-
though a weak one. We are predicting these conditions 
continuing through the fall and impacting hurricane 
development by making it a relatively quieter end to the 
year in terms of total numbers of storms that form in 
the Atlantic during the more active September/Octo-
ber part of the season. Conversely, the warmer waters 
we have been seeing in the Gulf of Mexico and off the 
southeastern coast of the U.S. this year are more likely 
to feed any storms that do develop and may help them 
reach hurricane intensity more quickly as they approach 
the mainland.

The bottom line: We are predicting an average or 
below-average year for the number of tropical storms 
and hurricanes that form, especially the latter half of the 
season due to El Niño, but those storms that do develop 
and head into the Gulf of Mexico and the southeastern 
U.S. could become more intense due to the warmer wa-
ters near the U.S. this year. 

ThE GOOd NEWS: ThE ATlANTiC COAST
As mentioned above, El Niño’s increased wind shear 
creates less favorable conditions for storms to form in 
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the Atlantic basin. In addition, this 
year there is a large patchwork of 
cooler than normal sea surface tem-
peratures in the central and eastern 
Atlantic area, where many late-
season storms develop. This colder 
water may also help to reduce the 
number of the longer-tracked hur-
ricanes that develop off the west 
coast of Africa and track westward. 
These storms can become stronger 
hurricanes as they travel for a long 
time over the open waters of the 
Atlantic. Many of these storms tend 
to curve north as they approach the 
East Coast of the U.S., so reducing 
the number and probable inten-
sity of these storms is a step in the 
right direction. The exact track of 
any individual storm however is 
dependent on the steering winds in 
place at the time of each storm, so 
land falls or lack of them anywhere 
cannot be foreseen more than a few 
days in advance.

These conditions lead us to fore-
cast a near-average or below-normal 

number of tropical storms in the 
Atlantic region this season. This 
is good news for the relatively few 
wind farms up and down the coast: 
Although operators should always 
have a plan in place, we believe there 
is a reduced risk compared to aver-
age for an interruption because of 
tropical storms or hurricanes. 

WhERE TO bE WATChFUl: ThE 
GUlF REGiON
While the wind shear conditions 
generated by El Niño lower the like-
lihood of storms and hurricanes, we 
have also been watching the warmer 
sea surface temperatures in the Gulf 
of Mexico that have existed since 
the spring. This warmer water could 
contribute to more hurricane devel-
opment closer to the U.S. mainland. 
In addition, we don’t have the strong 
area of high pressure that we saw last 
year in the Gulf, which helped steer 
away hurricanes (and which also 
caused the unprecedented drought 
conditions).

These factors have led us to fore-
cast an average or slightly above-
average risk of tropical storms in the 
Texas coast and Gulf region for the 
remainder of the season.

But the simple number of storms 
isn’t the whole story: The warmer 
waters in the Gulf also create more 
favorable conditions for storms to 
intensify quickly as they near the 
U.S. We are concerned that storms 
could strengthen rapidly as they ap-
proach the continent, giving us a 
shorter lead-time to secure business 
operations and evacuate the area.

This is one of the most important 
details to be aware of if you are in 
the wind power industry: conditions 
that encourage storms to intensify 
quickly mean shorter notice of de-
structive storms. Storm intensity 
is generally volatile and difficult to 
predict, and the warmer Gulf wa-
ters may make that even more chal-
lenging. This year, do not assume a 
multiple-day lead-time on hurricane 
development: Ensure crews and 
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available equipment are ready to 
move on short notice. 

WhAT ThiS MEANS FOR ThE 
WiNd iNdUSTRY
While we don’t believe this will be a 
gangbuster year for tropical storm 
total numbers, any wind power op-
eration in the Gulf of Mexico region 
should be aware that current and 
forecasted conditions can facilitate 
more storm development in the area 
and contribute to a storm swiftly in-
tensifying. Rather than a week’s no-
tice, operators may only have a few 
days, so monitoring storm condi-
tions closely will help ensure crews 
are kept safe and damage to movable 
equipment is minimized.  

Typical threats to a wind farm 
from hurricane landfall include 
strong winds, storms and flooding: 
An average hurricane is about 300 
miles wide with outer rain bands 
made up of dense thunderstorms. 
Damaging winds are generally con-
fined to within 100 miles of the 
coastline, but tornadoes from the 
outer bands of a hurricane can reach 
as far inland as several hundred 
miles and are a risk for several days 
after the storm makes landfall. The 
stronger the hurricane, the more 
likely that tornadoes will result. 
Flooding rains can travel even fur-
ther inland – even as far inland as 
the Midwest – where wind farms are 
more prevalent. 

TOOlS FOR MiTiGATiNG RiSk
While good wind farm operators 
always keep an eye on the weather, 
there are a few tools that can help in-
crease an operator’s understanding 
of conditions, how they will affect 
operations and when action needs 
to be taken to prepare for damaging 
weather and evacuate crews.

A comprehensive weather fore-
casting and detection solution 
should provide fast, accurate in-
formation with features specific to 
the wind industry, including wind 
speeds and lightning detection. Tel-
vent’s MxVision WeatherSentry On-
line® provides this level of service, 
including location-specific infor-
mation, precipitation forecasts that 

have earned awards for accuracy 
and the best lightning-alerting tech-
nology on the market.

MxVision WeatherSentry Online 
allows wind farm operators to easily 
assess risk with a display of all ac-
tive hurricanes and tropical storms 
around the world. Users can also 
select individual storms for viewing, 
along with the ability to view mul-

tiple forecasts along with the official 
track for any tropical storm or hur-
ricane across the globe.

Because field workers typically do 
not have access to a computer, com-
municating via cell phone is critical. 
Telvent’s MxVision WeatherSentry 
Online solution and its mobile appli-
cation can provide detailed weather 
information about a wind farm 

http://kvcc.edu/wind
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maintenance crew’s specific loca-
tion based on a cell phone’s GPS 
signal. This is especially helpful to 
the wind industry, which often has 
crews moving across vast areas 
that would typically require them 
to enter new GPS coordinates into 

the weather detection system ev-
ery time their location changed. 
Instead, a crew’s location is auto-
matically updated, the forecasts 
are adjusted accordingly, and alerts 
will sound on a crewmember’s 
phone when severe weather moves 

into a predefined area (30 miles 
out, for example). Specific thresh-
olds can be set for conditions like 
wind speed and lightning, provid-
ing crews with a customized de-
tection system and alerts for their 
geographic area. This efficient so-
lution gives them enough time to 
exit the area safely and seek shelter.

Lightning can be a major con-
cern during tropical storms, espe-
cially for wind farm maintenance 
crews working on turbines. Tel-
vent’s tool is the only one in the 
industry to offer future lightning 
forecasts, which allows users to 
better visualize where lightning 
may strike in the next hour through 
a color-coded map, demonstrating 
the probability of lightning strikes.  
Future lightning allows wind farm 
operators to plan appropriately for 
crew safety.

Telvent’s tool provides detailed, 
hourly forecasts three days out, 
making it particularly useful if hur-
ricanes are approaching and crews 
need to be aware of high wind 
speeds that put maintenance activ-
ities at risk, or potential lightning 
strikes from subsequent thun-
derstorms. While operators will 
be aware of a hurricane’s landfall 
several days out, the erratic nature 
of the resulting weather can affect 
operations for several days. Close 
monitoring of weather conditions 
and readiness to change course 
quickly will ensure that no one is 
caught off guard. 

ThE FORECAST: kEEP AN EYE 
OUT iN ThE GUlF
The good news is that we expect an 
average or quieter-than-average fall 
season for total tropical storm and 
hurricane activity in the Atlantic 
basin. In the event that storms do 
develop, there is a greater chance 
however that they will be located 
near the U.S. – especially the Gulf 
region – and gain strength more 
quickly than expected. Wind farm 
operators who have the right tools 
and an emergency plan that can be 
executed on very short notice will 
be able to weather any storm as best 
and as safely as possible.  

Fig 1: Telvent MxVision WeatherSentry’s Wind Edition, showing actual 
lightning strikes on a map – the rings on the map are wind farms 
watch and warning ranges.
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