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Overview
US Climate Services Structure
The Indiana State Climate Office
Weather records in forensic meteorology

– NWS cooperative weather stations
– CoCoRaHS
– Automated Surface Observation Stations (ASOS)

Storm event data
Astronomical tables
Go to see the WSSRD (of NOAA not Oz)
Useful weather data web sites
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US Climate Services Structure

a 3-tier hierarchy

national tier
National Climatic Data Center
located in Asheville NC

regional tier
Regional Climate Data Center (six)

state tier
State Climate Offices (most states)



US Climate Services – regional tier

Regional Climate Centers



US Climate Services – state tier
State Climate Office

one per state

purpose is to document and study the 
climate of the state

the state archive of official daily and 
hourly weather observations recorded 
throughout the state

provides unique local climate 
observations and summaries

understands very localized climate 
features

interprets and applies this data to solve 
client climate related problems
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Current/Ongoing
Office Activities

Archive and QC data
Timely response to information requests
Weekly and Monthly Climate Summary 
Frost Climatology
Indiana Climate Atlas
Evapotranspiration Study
CoCoRaHS
Soil Moisture Climatology
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Most requests for climate
information come from…
Agriculture
Research and Education
Environmental Agencies
Government Agencies
Attorneys
Construction
Forensics
Insurance Adjustors
Utilities Companies
News Media
Interested Citizens



8

What is forensic meteorology 

process of reconstructing weather events for a certain 
location using evidence such as

eyewitness accounts 
local weather reports
radar and satellite images
expert analysis and interpretation of weather conditions

often used in
civil and criminal trials (eg, homocide)
insurance claims
verify compliance with environmental regulations



9

problems with eyewitness accounts
eyewitness is under stress
different versions of the same event
different physical viewpoint of the incident
too many details to capture in a split second
focus may be limited to a threatening item
memory of an event can begin to fade immediately
attempts to fill in the gaps where lapses occur
inaccuracies
biases
assumptions
agendas
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Why weather records are helpful
usually a permanent archived written record
(human) weather observer is not an eyewitness

unaware of the concurrent incident
unbiased

weather observer can be a machine (data logger)
able to capture many weather parameters

accurate, and very fast
multiple focal points (simultaneous recording)
can be accurately reviewed / replayed at a later time
no assumptions or agendas
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Where can weather records be found
short term archival

available on many web sites
updated hourly, daily, and monthly
caveat: preliminary data, not fully quality controlled

long term archival
available at only a few web sites

both preliminary and final edited data, quality controlled
final data can lag a few months after observation time
available at public and government climatology centers
electronic and hard copy
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How are weather records classified
Classes of weather records are based on

time scale
daily
hourly
by minute

and primary application
monitoring the climate
pilot information
public warning

All classes are useful in research
These classes are defined into observation networks
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Weather observation networks
Examples of weather observation networks

Cooperative station
Volunteers for long term committment
Monitor long term climate changes
Provides data for short term needs

CoCoRaHS
Grass-roots, backyard, volunteers of all ages
Monitors precipitation for many uses

ASOS
Automated sensors and data loggers
Weather monitoring for pilots
Research of past weather events



NWS cooperative stations
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a resource for daily 
weather observations
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NWS Cooperative station example
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NWS Cooperative station elements

Weather elements observed
Primarily temperature, rainfall, snowfall
a handful of stations measure soil temperature, relative    
humidity, evaporation, solar radiation, wind

Offline hard copy resource
Data are published monthly in
Climatological Data (Indiana)



Climatological Data - Indiana (cover)

certification statement is on this page
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Climatological Data – Indiana (station index)

Go first to the end of the publication to pages titled “Station Index”.

an inventory of active cooperative substations in Indiana at the time 
of publication and gives valuable information

station name, index number and climate division
station location

county, latitude, longitude, elevation
weather elements observed and time of observation
observer’s name



Climatological Data – Indiana (station index)



Climatological Data – Indiana (temperature)



Climatological Data – Indiana (precipitation)
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Climatological Data – Tips

Be careful with time of observation !! 
This can trip up an investigation.

Each daily observation is for the 24 hour period ENDING

at the time of observation.

Example: 
Station Index says time of observation is 8 am for this station
then data listed for July 20 are for the 24 hour period
8 am on July 19  8 am on July 20
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What are “official” weather data

Cooperative stations are designated as official data

operated by volunteers
supervised by the National Weather Service

uses NWS approved equipment
often equipment is supplied by NWS
at least once annual on site visits by NWS
data are quality controlled by federal agencies

endorsed by climatologists worldwide
are more readily accepted in court



Cooperative station data online
Portal web sites for cooperative station data

Locate a cooperative station
http://lwf.ncdc.noaa.gov/oa/climate/stationlocator.html

Recent cooperative station data
http://www.weather.gov

Historical cooperative station data
http://www.iclimate.org

Let’s try these now (live demo)
24

http://lwf.ncdc.noaa.gov/oa/climate/stationlocator.html
http://www.weather.gov/
http://www.iclimate.org/
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CoCoRaHS

a resource for daily 
precipitation data



What is CoCoRaHS
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CoCoRaHS is a grassroots 
volunteer network of backyard 
weather observers of all ages and 
backgrounds working together to 
measure and map precipitation 
(rain, hail and snow) in their 
local communities. By using 
low-cost measurement tools, 
stressing training and education, 
and utilizing an interactive Web-
site, our aim is to provide the 
highest quality data for natural 
resource, education and research 
applications. The only 
requirements to join are an 
enthusiasm for watching and 
reporting weather conditions and 
a desire to learn more about how 
weather can effect and impact 
our lives.



Why CoCoRaHS
Cooperative station network precipitation data
should be supplemented because

Precipitation is highly variable over short distances
Stations are few and far between

typically only one or two stations per county

CoCoRaHS objectives
Preferred station density would be 20 times
Consistency insures high data quality

standard equipment
standard measurement technique
standard reporting site and procedure
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www.CoCoRaHS.org

Where is CoCoRaHS

Indiana has
1033

Observers!

http://www.cocorahs.org/Maps/ViewMap.aspx?state=usa


www.CoCoRaHS.org

Observers enter data to the CoCoRaHS web site

Water Content of 
Melted Snow and ice 
That Fell in the Last 

24 Hours 

Depth of new snow and 
ice in the last 24 hrs.

Total Depth of Snow on 
the ground (new + old)



www.CoCoRaHS.org

Other ReportsOther Reports

•• Hail ReportHail Report
•• Intense Precipitation ReportIntense Precipitation Report
•• Monthly ZerosMonthly Zeros
•• MultiMulti--Day Precipitation ReportDay Precipitation Report
•• Daily Precipitation ReportDaily Precipitation Report
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CoCoRaHS station data online

The portal web site for CoCoRaHS

http://www.cocorahs.org

This web site is used by observers to enter data and
by the public to retrieve CoCoRaHS data

Let’s visit this web site now (live demo)
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http://www.cocorahs.org/


CoCoRaHS - Tips

There is no offline data publication

CoCoRaHS data is not official
No NWS annual visits to verify proper station 
setup and observation procedure but 
observers are trained to assure a high quality 
dataset
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Automated Surface Observing Stations (ASOS)

a resource for hourly 
weather data



ASOS stations in Indiana
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ASOS station elements

Weather elements observed
Sky conditions - cloud height and cloud amount up to 12,000 feet 
Surface visibility up to at least 10 statute miles 
Basic present weather information such as the type and intensity for    

rain, snow, and freezing rain
Obstructions to vision like fog, haze, and/or dust
Sea-level pressure and altimeter settings
Air and dew point temperatures 
Wind direction, speed and character (gusts, squalls) 
Precipitation accumulation 
Selected significant remarks including- variable cloud height, variable 

visibility, precipitation beginning/ending times, rapid pressure
changes, pressure change tendency, wind shift, peak wind. 



ASOS data publication

Offline hard copy resource
Data are published monthly in
Local Climatological Data (station name)



Local Climatological Data – IND (p 1)



Local Climatological Data – IND (p 2)



Local Climatological Data – IND (p 6)



Local Climatological Data – IND (p 8)

a certification statement is on this page
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Local Climatological Data – Tips

Note that the Observations page displays data for every 
third hour to conserve page space.

Data for every hour are available online.

Hourly precipitation data are recorded using a tipping 
bucket rain gauge which is unreliable in winter.  It is best 
to find a nearby cooperative station for comparison when 
using wintertime precipitation.
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ASOS are official data

Local Climatological Data from ASOS sites are designated 
as official data

data collection by automated equipment
operated by the National Weather Service

uses NWS installed equipment
NWS technicians are assigned routine ASOS maintenance
data are quality controlled by NWS in near real time
further quality control is by National Climatic Data Center

endorsed by climatologists worldwide
are more readily accepted in court



ASOS station data online

Portal web sites for ASOS station data

Locate an ASOS station
http://www.faa.gov/AIRPORTS_AIRTRAFFIC/WEATHER/ASOS/?state=IN

Recent ASOS station data
http://www.weather.gov/IND (previous 3 days)

Historical ASOS station data
http://www.iclimate.org (since 1940s)
http://weather.uwyo.edu (previous month)

Let’s try these now (live demo) 43

http://www.faa.gov/AIRPORTS_AIRTRAFFIC/WEATHER/ASOS/?state=IN
http://www.weather.gov/IND
http://www.iclimate.org/
http://weather.uwyo.edu/




Storm Data – what is it

Storm data is the official federal collection of 
severe and unusual weather events

This collection is entered into an online database
and is printed monthly as a NOAA publication
titled   Storm Data and Unusual Weather Phenonema



Who collects Storm Data

Each of the NWS’s Weather Forecast Offices is responsible for 
collecting data from storm events.

They collect these reports from:
Official NWS storm surveys
Emergency managers
Official NWS observations
CoCoRaHS reports
Amateur radio operators
Newspaper clippings / Media outlets
Other sources

Weather Forecast Offices have up to 60 days
from the end of a month to transmit storm data to
NWS headquarters



What facts are included in Storm Data

Event Type (ex. tornado, winter storm, flood)
Beginning and Ending time of event
Beginning and Ending location (state, county, location)
Source of the report
Event magnitude (tornado ef-scale, hail size, wind gust)
Injuries and deaths associated with the event
Crop and property damage estimates
Narrative description of the event



What is Storm Data used for

Storm Data publication
Storm Prediction Center’s official severe weather database 
NWS short fuse warning verification statistics
NWS internal service assessments
Army Corp of Engineers (structure design)
academic research studies
disaster reports
Congressional and other government data requests
public data requests



Storm Data and Unusual Weather Phenomena

published by National Climatic Data Center
chronological listing by state
events documented 

hurricanes
tornadoes
thunderstorms
hail
floods
drought
lightning
high winds
snow
temperature extremes
other weather phenomena

statistics on personal injuries
and damage estimates 



Storm Data (Outstanding Storms)



Storm Data (storm event listing)



Storm Data - Tips
Small storm events are often not listed

impact was in a small area (eg, local hail event)
no information from the public (rural area)

Because a storm is not listed in Storm Data does not necessarily
mean it didn’t occur.

This is a critical fact for insurance adjusters to know.  Try to find 
related data sources that mention thunderstorms, or use radar 
data.

By its very nature, Storm Data publication lags the event by six or 
more months.  So what if we can’t wait that long?



Storm event online databases

Recent Storm events (since 2 Jan 2000)
NWS Local Storm Reports

hosted by the Storm Prediction Center
best if you already know the approximate date

http://www.spc.noaa.gov/climo/online/

Historical storm events ( most data since 1950s)
NCDC Storm Events

hosted by National Climatic Data Center
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms

Let’s try these now (live demo)

http://www.spc.noaa.gov/climo/online/
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms


Recent storm events - online



Historical Storm Events - online



Astronomical Tables
The most commonly used in the forensics field are

Sunrise and Sunset tables
Moonrise and Moonset

Cases usually involve crime scenes where visible identity of 
suspects is dependant on natural light levels (sun or moon)

The best portal for astronomical tables is

http://aa.usno.navy.mil/data/

Let’s try this web site now (live demo)

http://aa.usno.navy.mil/data/


Sunrise and Sunset tables (request)



Sunrise / Sunset for 2009 at Kokomo



Where to find weather data publications
Paper or microform copy

most libraries designated as federal depository libraries should carry past issues of 
Climatological Data and Local Climatological Data.  Both have been published for 
many years.

Online web access
Go to see the WSSRD (of NOAA not Oz) !  

WSSRD is an exhaustive online archive of most all federal
weather data documents ever printed (since 1800s).

You will need a username and password to access WSSRD, but this is easy to get 
and access is free.  Ask Ken for contact information if you would like to get access to 
WSSRD.  This is a federal website run by an independent contractor for now.

http://noaa.imcwv.com/

Let’s try this web site now (live demo)

http://noaa.imcwv.com/


WSSRD – printed federal weather documents



Other useful weather web sites (1)

Current weather

Citizen Weather Observer Program
http://www.wxqa.com/

Current local weather conditions
http://www.weather.gov/ind

Current local weather warnings
http://www.uswx.com/us/wx/IN/

Lightning data
http://www.weathermatrix.net/lightning/us/

http://www.wxqa.com/
http://www.weather.gov/ind
http://www.uswx.com/us/wx/IN/
http://www.weathermatrix.net/lightning/us/


Other useful weather web sites (2)

Archived weather data

Daily weather map archive
http://www.hpc.ncep.noaa.gov/dailywxmap

National Lightning Detection Network (by subscription)
http://thunderstorm.vaisala.com/

Monthly weather summaries (Indiana since 2005)
http://www.agry.purdue.edu/climate/summary.asp

National radar image archive (since 1995)
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwNexrad~Images2~20050713

National daily observed precipitation maps
http://www.cpc.ncep.noaa.gov/cgi-bin/disp_realtime.sh

http://www.hpc.ncep.noaa.gov/dailywxmap
http://thunderstorm.vaisala.com/
http://climate.agry.purdue.edu/climate/summary.asp
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwNexrad~Images2~20050713
http://www.cpc.ncep.noaa.gov/cgi-bin/disp_realtime.sh


Other useful weather web sites (3)

Climatology and weather education

The “ultimate weather education website”
http://www.theweatherprediction.com/

Precipitation Frequency data server
http://hdsc.nws.noaa.gov/hdsc/pfds/

– web site to determine intense rainfall return periods for many towns in 
Indiana and the nation

http://www.theweatherprediction.com/
http://hdsc.nws.noaa.gov/hdsc/pfds/


64

www.iclimate.org
iclimate@purdue.edu

Dr. Dev Niyogi            Ken Scheeringa
State Climatologist Associate State Climatologist
climate@purdue.edu kens@purdue.edu

Thank you !

mailto:iclimate@purdue.edu
mailto:climate@purdue.edu
mailto:kens@purdue.edu
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