
T he Vaisala Thunderstorm
Information System en-
ables the selection of

new modular total lightning and
cloud-to-ground lightning sen-
sors, all of which utilize a new
common central processing plat-
form along with proven display
and analysis application soft-
ware. The new design philoso-
phy offers planned application
evolvement paths that meet cus-
tomer’s growing needs and ac-
commodate for priorities that
change over time. 

For comprehensive lightning
information and accurate detec-
tion of the lightning types that
are most indicative of thunder-
storm development, the TS se-
ries combines the two most ef-
fective lightning detection tech-
nologies. The proven very high
frequency (VHF) interferometry
technology provides extremely
high performance in the detec-
tion of cloud lightning, while
the low frequency (LF) com-
bined magnetic direction find-
ing and time-of-arrival technolo-
gy offers the highest detection
efficiency and most accurate lo-
cation for cloud-to-ground light-
ning strokes.

Design takes budget
considerations into 
account
Appreciating customers’ needs,
Vaisala has worked to provide sci-
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New Vaisala Thunderstorm Information System 

A Revolution in Lightning Detection
Networks with Modular Technology
for Focused Performance
As the market leader in lightning detection technologies, Vaisala con-
stantly develops products that enhance meteorological forecasting,
nowcasting and historic analysis. The new Vaisala Thunderstorm In-
formation System introduces the next generation of modular light-
ning detection sensor and processing platforms, which continue the
Vaisala tradition of scientific expertise and innovation. The Vaisala
Thunderstorm Information System allows users to select the ideal sen-
sor configuration for a particular network and combine it with appro-
priate data processing, archival and display tools into a solution that
meets lightning detection needs in meteorology, hydrology, electric
power distribution, aviation, defense and telecommunications.



ence-based, reliable solutions
that take into account not only
customers’ technical require-
ments but also their financial sit-
uation. With large networks such
as thunderstorm information sys-
tems, important design criteria
include working within estab-
lished budgets and planning for
evolution and enhancements as
budget cycles permit. The modu-
lar design philosophy of the TS
series allows current or future
network owners to select the sys-
tem configuration or upgrade
path that will best address their
particular applications and prior-
ities. It is important to note that
it is fully compatible with its
predecessors, Vaisala IMPACT,
Vaisala SAFIR, and Vaisala
LPATS IV sensor-based networks.

New modular sensors
for focused
performance
The sensor component of the TS
series is designed to offer the net-
work owner maximum flexibility
and evolution opportunities
through a modular sensor plat-
form designed to host different
sensing technologies. Sensor plat-
form development has focused
on enhancing equipment reliabi-
lity and offering more compre-
hensive total lightning detection
and continued high performance
in detecting and locating cloud-
to-ground lightning strokes.

This translates into improved
flexibility, as the sensors can be
tailored for current or future ap-
plications. For high-performance
detection of cloud lightning, the
sensors employ the proven VHF
interferometry technology.
Cloud-to-ground lightning
events are detected with the
unique combination of LF mag-
netic direction finding and time-
of-arrival technologies, which
have been verified to provide the
highest detection efficiency and
most accurate location finding
for this type of lightning. The
sensor design combines these so-
phisticated technologies and of-
fers comprehensive lightning in-
formation, enabling a network

owner to capture both the depth
and breadth of the lightning in-
formation required.

The primary sensor selection
includes the two main sensor
types: the Vaisala Thunderstorm
Total Lightning Sensor LS8000,
and the Vaisala Thunderstorm
CG Enhanced Lightning Sensor
LS7000.

Vaisala Thunderstorm
Total Lightning Sensor
LS8000
The Vaisala Total Lightning Sen-
sor LS8000 detects cloud light-
ning using VHF interferometry
and employs combined LF mag-
netic direction finding and time-
of-arrival methods for detecting
cloud-to-ground lightning strokes.
The sensor provides 90% detec-
tion efficiency of cloud lightning
and cloud-to-ground lightning
and a median location accuracy of
500 meters for cloud-to-ground
lightning strokes. 

The LS8000 is designed for
applications that require the fast
and accurate measurement of
thunderstorm phases by detect-
ing cloud lightning early and
comprehensively detecting
cloud-to-ground lightning. Im-
portant users of the LS8000 are
meteorological agencies and hy-
drological agencies, as well as air-
port and air traffic operations for
the close monitoring and now-
casting of thunderstorm cells.

The flexibility of the modu-
lar sensor design also provides for
two other versions of the VHF
interferometry-type sensor: the
Cloud Lightning Sensor LS7200,
a VHF-only version for the de-
tection of cloud lightning, and
the Cloud Enhanced Lightning
Sensor LS7500, a VHF, LF time-
of-arrival version. Both of these
versions complement a cloud-to-
ground detection network.

Vaisala Thunderstorm
CG Enhanced Lightning
Sensor LS7000
The Vaisala CG Enhanced
Lightning Sensor LS7000 accu-
rately locates cloud-to-ground
lightning strokes using the com-

bined LF magnetic direction
finding and time-of-arrival tech-
nologies. It provides 90% detec-
tion efficiency of cloud-to-
ground lightning with a median
location accuracy of 500 meters. 

The LS7000 sensor is ideal
for applications where the pri-
mary concern is the comprehen-
sive detection of cloud-to-
ground lightning with accurate
measurements of lightning char-
acteristics, such as amplitude,
polarity, and lightning type dis-
crimination. The LS7000 also
provides a survey level of cloud
lightning detection (5–30% de-
tection efficiency) by detecting
the LF emissions of cloud light-
ning events.

The LS7000 capabilities are
important for electric power util-
ities, telecommunications, de-
fense, and forestry agencies. In
these applications, location ac-
curacy is critical to identify
threats and correlate events rela-
tive to specific locations, such as
a power substation or communi-
cations tower, or to investigate a
possible wildland fire ignition.

A simplified version of the
sensor, the Vaisala CG Lightning
Sensor LS5000, using LF time-
of-arrival only, is available to the
user when site characteristics do
not satisfy the higher quality
standards of the LS7000 and
LS8000.

Heart of the system:
Central Processor
CP8000
To address all of the lightning
application needs of the network
owner, the TS series system de-
sign is based on flexibility. The
beauty of the new central pro-
cessing platform is that, for the
first time, a single UNIX central
processor simultaneously hand-
les data from all the sensor types. 

The central processing suite
consists of a Vaisala Thunder-
storm Central Processor CP8000
and a Vaisala Thunderstorm
Archive Processor AP5000. The
CP8000, which forms the core
of the system, processes and ana-
lyzes the raw lightning data from
the various sensors and also
monitors network perfor-
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Total Lightning Sensor LS8000 (right) and CG Enhanced Lightning Sensor
LS7000 (left) are based on a modular design; the lightning detection
capabilities of each sensor can be adapted and a blend of these sensors can be
used in a network. 
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mance. The CP8000 ingests the
raw data resulting from the LF
and VHF emissions of cloud
and cloud-to-ground lightning
events, processes the data into
solution data and then forwards
the data to the Archive Proces-
sor AP5000, or directly to the ap-
propriate real-time displays. The
AP5000 specializes in archiving
the data for forensic applica-
tions.

The CP8000’s user interface,
the Common Desktop Environ-
ment (CDE), provides the oper-

ator with easy access to the raw
data captured by the sensors and
to the resulting lightning solu-
tions. In addition, the CP8000
provides user-friendly sensor in-
terface tools, which allow easy
configuration and the hands-off
monitoring of network opera-
tion.

Stable and reliable 
platform
The CP8000 runs on a UNIX
platform, using the SUN Solaris
operating system. Over the years

UNIX-based central processing
platforms have proven to be reli-
able, stable components of light-
ning information systems. This
contributes to high operational
uptime – a key requirement for
all systems.

Proven real-time 
display software 
applications
Display software applications re-
trieve solution data directly from
the CP8000. The Vaisala Pro-
cessing and Display Module
PDM is recommended for many
weather forecasting operations,
since it offers a comprehensive
display of total lightning infor-
mation and specialized nowcast-
ing of thunderstorm cell evolu-
tion and intensity. In turn,
Vaisala Real-time Lightning
Tracking Software LTraX® is ide-
al for electric power utility appli-
cations. Its strength is in accu-
rate lightning mapping relative
to fixed assets such as transmis-
sion lines, and in quick query
functions.

Application-specific
analysis software
The historical analysis software

receives data directly from the
Archive Processor AP5000. The
Vaisala Fault Analysis and Light-
ning Location System FALLS®

is the benchmark for weather in-
cident analysis. Vaisala FALLS
was designed in cooperation
with the Electric Power Research
Institute (EPRI) for electric pow-
er utilities, to reduce lightning-
caused faults by correlating
events to lightning and then pro-
tecting vulnerable areas with
more intelligent, preventative
engineering and design. Al-
though originally developed for
the power utility sector, FALLS
offers lightning activity density
graphs and historical lightning
stroke parameter data, and is of-
ten used by meteorological agen-
cies for research and disaster
planning. A lighter version of
the historical analysis software is
also available with the Vaisala
Data Analysis Module DAM.

Meteorology: 
Nowcasting empowered
with total lightning
The integration of total light-
ning data with radar, satellite
and other meteorological data
plays an increasingly important
role in the forecasting and now-
casting activities of meteorolog-
ical, hydrological, and aviation
agencies around the world. Ad-
ditionally, lightning data can
provide critical thunderstorm
cell information in areas prone
to radar blockage.

Nowcasting empowered with
total lightning enables the track-
ing and early identification of
threatening thunderstorm cells
and associated heavy precipita-
tion or highly convective areas. 

In the United States, light-
ning information is used on a dai-
ly basis by different agencies of
the National Oceanic and Atmos-
pheric Administration (NOAA).
Moreover, all regional National
Weather Service forecasting of-
fices use lightning information
provided by Vaisala in their fore-
casting activities. Worldwide,
Vaisala lightning detection net-
works serve the forecasting needs
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Sensor Modular Sensing Application and performance focus
model acquisition technologies

platform
VHF ITF LF MDF LF TOA

LS8000 X X X X Meteorology, aviation, hydrology, electric power, 
defense, forestry
Total lightning 
High redundancy; calibrated lightning parameters
Medium to large area coverage 

LS7200 X X Airports, air traffic management, metropolitan area 
nowcasting
Cloud lightning 
Short to medium area coverage 

LS7000 X X X Electric power, forestry, telecommunications
Cloud-to-ground lightning
High redundancy; calibrated lightning parameters
Large area coverage 

LS5000 X X Meteorology, electric power
Cloud-to-ground lightning
Used for non-LF (B-field) compliant sites; 
non-calibrated lightning parameters
Large area coverage 

Table 1. Sensor models, technologies and key applications.

Vaisala Real-time Lightning Tracking Software LTraX® was designed
for lightning monitoring by electric power utilities.



of meteorological and hydrologi-
cal agencies in more than 40
countries.

Hydrology: Lightning
data completes severe
weather data set
Similar to the application for
meteorology, the TS series is also
suited to the needs of hydrologi-
cal agencies, complementing
other sources of severe weather
data. The primary concerns of
many hydrological services in-
clude the early identification of
severe thunderstorms and the
anticipation of intense precipita-
tion phases. The TS series pro-
vides data that allows the rela-
tionship between lightning ac-
tivity and precipitation to be
mapped out, as well as allowing
the assessment and nowcasting
of precipitation potential.

Aviation: Air traffic 
control and the airport
environment
In aviation, total lightning infor-
mation is critical in monitoring
two fundamental domains: en-
route traffic and terminal and
airport areas. Intense convective
activity with updrafts of up to
200 km/h and high concentra-
tions of hydrometeors is a signif-
icant hazard for aircraft en-route
and during terminal air opera-
tions. These dangers take the
form of cloud lightning and in-
tense turbulence, gust fronts,
wind shears, microbursts, hail

and ice formation.
Airport and terminal ground

hazards include cloud-to-ground
lightning threats, which endan-
ger ground crews involved with
aircraft fueling, maintenance,
baggage handling and passenger
transfer. These ground-safety ap-
plications may be addressed
with the Vaisala Precision Light-
ning Warning System PLWS,
which includes LS8000 or
LS7000 sensors with local elec-
tric field mills, specialty warning
software, and remote warning
equipment.

In the United States,
Vaisala’s National Lightning De-
tection Network® (NLDN®)
provides real-time and historical
lightning data, which is used to
support the US National Weath-
er Service, FAA air route traffic
control centers (ARTCC), traffic
control centers (TRACON) and
many individual FAA towers.
Moreover, airports around the
world also use Vaisala lightning
information systems for air safe-
ty, as well as the Vaisala PLWS
for airport ground safety opera-
tions.

Electric power: 
Preparing to minimize
thunderstorm impact
Electric power utilities use real-
time lightning tracking and
thunderstorm forecasting to pre-
position resources for quicker re-
sponse times if lightning or
thunderstorms threaten to inter-

rupt power generation or delive-
ry. Along with thunderstorm
monitoring, power utilities are
also the leaders in using historic
cloud-to-ground lightning analy-
sis tools to design better protec-
tion schemes and implement
preventative maintenance that
reduces operational interrup-
tions caused by lightning. To
this end, the Vaisala Fault Analy-
sis and Lightning Location Soft-
ware FALLS is the right tool for
time trend and incident analysis.
Vaisala’s lightning detection sys-
tems currently serve more than
150 electric power utilities
around the world.

Pursuing scientific and
innovative excellence
The Vaisala Thunderstorm Infor-
mation System is the result of

many years of development, sci-
entific expertise, and experience
in installing and supporting
lightning detection networks
around the world for the most
demanding of users. This now
culminates in the most sophisti-
cated and versatile lightning de-
tection solution available on the
world market. Thanks to its
modular design, its integration
of the full spectrum of lightning
detection technologies, and its
complete compatibility with ex-
isting Vaisala lightning detection
networks, the new Vaisala Thun-
derstorm Information System al-
lows existing and new network
owners to select the system and
evolvement path that will ad-
dress all of their lightning infor-
mation requirements – now and
in the future. �
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Vaisala Processing and Display Module PDM nowcasts thunderstorm cell evolution, maps total lightning density and tracks total lightning. 

Vaisala Fault Analysis and Lightning Location Software FALLS®

provides detailed lightning analysis maps and reports.


