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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



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)



PURDUE ICLIMATE — Indiana State Climate Office
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US Climate Services — regional tier

Regional Climate Centers

Alaska . —

. Hawaii - Puerto Rico



US Climate Services — state tier

State Climate Office
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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
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provides unique local climate
observations and summaries

understands very localized climate
features
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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




Most requests for climate
information come from...
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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



problems with eyewitness accounts

eyewitness Is under stress

different versions of the same event

different physical viewpoint of the incident

too many detalls 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



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
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NWS Cooperative station example




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)
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Climatological Data - Indiana (cover)

CLIMATOLOGICAL DATA Vf

INDIANA

SEPTEMBER 2008
VOLUME 113 NUMBER 09
ISSN 0145-053

SEPTEMEER PRECIPITATION BY YEAR
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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
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Climatological Data — Indiana (station index)
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Climatological Data — Indiana (temperature)
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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 amon 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
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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)
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CoCoRaHS

a resource for daily
precipitation data
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What is CoCoRaHS

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

Observers enter data to the CoCoRaHS web site

Enter New Reports

Draily Precipitation

Hail

Intense Precipitation
Multi-Day Accurnulation
Monthly Feros

List/Edit Reports

Daily Precipitation

Hail

Hail by Station

Interse Pracipitation
Multi-Day Accurmulation

Manage Users

o ListUsers
s Add Liser

e Edit User Groups

Manage Observers

e List Ohservers
s Add Observer

Manage Stations

e |ist Stations

Coordinators

s Resources

/’ CoMMUNITY CoLLABORATIVE RAIN, HAIL & Snow NETWORK

“Because every drop counts”

Home | States | View Data | Maps My Account | Admin | Lopout

Data Entry : Daily Precipitation Report Form

Submit Data

Precipitation Report Form
Station Number : IN-MR-1

__—

Statioh Name : Clermont3.9 8

* Denotes Requir i

v fvation Date @

7:00 [AM v| *Observation Time @
*Total Rain and Melted Snow in gauge in inches to the
nearest hundredth @

11/3/2008

®Yes OMNo  Reportwas taken at registered location? —

Observation Notes: (This will be available to the public}l@I

New Snow 4

0.0 | Depth of new snow in inches to the nearest tenth —
HL Melted value from co est hundredth @

Total Snow on Ground———

- = =

Wi Depth of total snow in inches to the nearest half inch @

M Melted value from core to the nearest hundredth Q@

Duration Information

If & time is unknowen or the storm has not ended leave it blank.

P N R ]

[ = PPN TR T PN HPNPPRN = PPN

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)
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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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CoCoRaHS - Tips

There Is no offline data publication

CoCoRaHS data iIs 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




PURDUE ICLIMATE — Indiana State Climate Office

TUNIVERSITY

ASQOS stations In Indiana
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ASQOS 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.
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ASOS data publication

Offline hard copy resource

Data are published monthly in
Local Climatological Data (station name)
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LOCAL CLIMATOLOGICAL DATA

NOAA, National Climatic Data Center

INDIANAPOLIS, IN

Time Zone : EASTERN

INDIANAPOLIS INTERNATIONAL AIRFORT (KIND)
Lat:39°42'N Long: 86 ° 16'W Elev (Ground) 790 Feet
WBAN: 93819 ISSN#: 0195-2001

Deg Dayvs ENOWICE PEECIFITATION | PRESSURE SPEED = MPFH
Temperatare °F BASE 0N CND{IN) | ON GND{I¥) _|(T¥CHES OF HG) 'WIND 1z - 1 or pzcares
- T | 1300 | 24 | 190 - — [ MAXDMUM
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= = £l Z(8e | 83| Z ] ) \ o 55 =g ala a
| E| Z|EZ|ZE | 22| E| 2 WEATHER 2 |Ee |2, (B2 | 28 =& |9|48 |8 g
5 7 B | ad|Ez | Ex| 2 ] E |E2 |53 |[E2 | E3 A IE R EIRRE
g - -l = |d2|z3 | =¥ o -] 2 |Zg |22 |29 | 2= 2% [2|=%|% (2] % :ug
= = -] azx|=za 2= = ] a8 =28 |f= |25 2 5 =
1| 2 3 4 s | s 7 H [ 10 n | [z 1 | 15 16 17 (15|10 |2 |n| 2 ||
o TZ 53 &3 1 a3 56 2 o o Q.0 0.00 | 28.594 29.78 13.3 |18 |14.5 |33 2z |28 21|01
0z TZ El BT L] &7 El o 2 TS TERA EA o Q.0 0.34 28.84 29.68 15.1 |18 |15.5 |33 19|26 17|02
[ k] BT a4 =13 -2 46 El L] o RR o Q.0 0.03 |28.87 | 29.76 1.3 |24|14.4 |38 27| 3z 28|03
04| €6 40+ B3+ -E as a7 12 o o Q.0 0.00 (23,21 30.08 E.2 |23| E.5 |20 as(1s 24|04
s | T4 £ 13 (-] 1 41 El E o RR o Q.0 T 23,20 | 30.06 E.% |23| T.1 |25 a7 (20 2|08
0E | 21 E3 ET B 46 111 o 2 RR o Q.0 T 23,12 | 29.57 T.T |22 8.3 |23 az (1 2z |oe
07| es [ 38 EE E EE ES o o EA ER o Q.0 0.1% (28,51 | 23,76 11.3 |Z21|13.8 |38 2130 20|07
oE | ez a3 EE -4 111 ET L] o EA ER o Q.0 1.10 (28,83 | 29,68 T.2 |0E|10.6 |25 0s |1 0z |og
L] 1] a3 c4 -6 48 1] 11 o RAR ER o Q.0 0.14 28.89 | 29.76 5.5 |36| 6.5 |20 03|15 01|03
1a BT 43 55 -6 44 1] 10 o RA ECFG o Q.0 T 23.01 29.84 5.2 |11| 7.7 |24 1z |20 11|10
11| el 1] EE -E 48 ED L] o TZ TERR EA EBE o Q.0 0.%€ (28,50 | 29.38 E.E |ZT|17.6 |41 3z (31 3z|11
1z | &3 a4 E4 -7 42 48 11 o o Q.0 0.00 (23,08 .8 |32|10.6 |2€ 302z 3l|iz
1z | €% a7 111 -4 £ 13 E2 T o o Q.0 0.00 (23,17 | 30.03 10.7 |14|11.3 |25 14 (21 14|13
14 EZ 52 5T -5 54 56 :] o TS TERA EA DZ ER o Q.0 1.11 23.05 | 29.51 6.4 |22|10.6 |26 22|20 22|14
15 EZ 46 c4 -8 a7 1] 11 o RA ER HZ o Q.0 0.06 |29.10 | 29.34 1.0 |05|12.9 |28 03|23 0z |1s
1& BT ag 58 -5 a2 1] T o RR o Q.0 0.01 29.05 | 29.50 .3 |31|11.7 |23 33|18 25|18
17 TE 53 &5 2 a5 ca o o RR o Q.0 0.01 28.84 29.66 1z.1 |25|13.5 |31 28 (24 25|17
18 ES ag 5T -6 41 a4z :] o RR o Q.0 0.01 28.T1 29.5% .8 |32|12.7 |37 31|28 3o 1=
13| &5 43 E4 -5 43 a7 11 o EA ER o Q.0 0.43 (28,83 | 29,68 L.7|17| .0 |37 7|21 a7|is
20| elL a3 EE -5 a4 45 1o o ER DZ BE o Q.0 0.0% (28.7% | 29,65 E.1 |22 7.3 |20 a3 (1 23|20
21 EE 46 =13 -5 41 a4z L] o o Q.0 0.00 | 28.82 29.6% T.T |29 8.9 |26 30|21 io|21
22 Tl a5 58 -7 41 El T o o Q.0 0.00 | 28.97 | 29.85 1.9 |32 6.3 |21 3z |1z 012z
23 (1] El =13 -5 50 53 L] o RAR ER o Q.0 0.21 23.15 30.04 E.6 |93| T.5 |17 0z |14 0z |23
4| 70 EZ El -4 £ 13 E3 4 o o Q.0 0.00 (23,26 30.13 E.7T|0T7| €.6 |20 07|18 05|24
as| Te a3 &3 -2 48 EE 2 o o Q.0 0.00 (23,18 30.02 T.6 |15| 2.4 |20 1z (15 1€ |25
2| 75 E3 (] 3 El EE o 4 EA ER o Q.0 T 23,02 | 29.87 .5 |Z1| 5.4 |25 2121 20|28
7| 7= EE (13 -1 o 1 ER DZ BE o Q.0 0.0g (23,13 E.3 |01 5.0 |25 0z (21 0z |27
aE| 70 a7 3] -B as a7 [ o o Q.0 0.00 (23,38 30.z28 1.4 |05 |10.5 |23 0 (22 o€ |28
29 TT a3 &3 -4 40 532 2 o o Q.0 0.00 | 29.31 30.16 1.2 |12| 3.4 |12 15|10 15|29
30 B85+ 5T TL 4 &7 &3 o 1 TS TERA EA BE o Q.0 0.81 23.08 29.50 11.8 |1%|132.8 |52+* |29 |37* |30|30
3 83 ES Ta* 1 El (17 o 9 TS BA BE o Q.0 T 28.97 | 29.83 13.6 |26(|14.4 |35 28|28 28|31
€%.31 | 50.3 55.8 4T.0 | 53.2 E.8 o.8 <MONTHLY AVERAGES TOTALS = o.0 |5.54 25,04 28,50 2.2 |23 10,2 | « MONTHLY AVERLGES
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Local Climatological Data — IND (p 2)

HOURLY PRECIPITATION | ixpranapoLs, Iv (<ND)

(WATER EQUIVALENT IN INCHES) MAY 2008 WBAN # 93819
T - - . -~ T 400

FOR HOUR (LST) ENDING AT ) FOR HOUR (LST) ENDING AT . LST
s s .
S|l |2 |3[4|5|6|7|8|0|10f11|12(S|13|14 |15 (16|17 18 |19 |20 |21 |22 (23 |24 b
01 a1 a.00 9.0
0z T T |o.01 T T T T T T T T|oz|o.os|l 0.0z T T T |C.02 ol|c.e1| T 9,34 a
oz |o.03| T T a3 9.03 a
04 ad 9.00 a.0
08 s T T T T
0s T T [+ 13 T T
o7 T T T T T Tla7|o.e2|0 T 0.01 T |C.01 01 [ -3 01 a.18 a.18
08 [D.01 T T |0.01 T 01| Q.03 o4 02 0. 08| 011 0.05| 08 |0.26| 0.12(0.17|0.14|0.06|0.01 T T T 1.10 1.10
os as T |0.0Z|0.03|0.00|0.02|0.05 Q.14 Q.14
in 12 T T T T
11 |o.0a] o.1s| 0. 070 12| 0.12| T [o.22|0.08 oija.o2] T T|11]o.03 T |0.03)|0.04|0.0z|0.01 11 a.56 a
12 1z 1z a.on a
13 13 13 a.on a
14 T |C.23|0.18|0.23|0.38 0. 08 T |14 T T T T T T 14 1.11 1
15 15 T |o.oafo.ozfo.oz| T T T T |18 Q.08 aQ
15 | 0.01 T 1& 1& Q.01 a
17 T T |17 [ I &) Q.01 a
18 (0.01 T 18 1 Q.01 a
15 i3 T | 0.03|0.15|0.15(0.0 T T |C.01 1 Q.43 a
an (o.az T T |05 nl 0 fd d.08 a
1 21 2.00
22 22 a.o0
23 T | 0.01|0.01|2.0 0s T T T 0.23) 0.03 T |0.01 T T T 23 0.21
24 x4 a. o
a5 il d. o
1 T T T T T T
a7 T T T L.Ool|C.0z| 0.0z T T T Q.08
a8 a.oo
s a. 00
EL T 58 13 Q.81
31 T T 1 T

* Indicates sum of Hourly and Daily disagree.

MAXIMUM SHORT DURATION PRECTIPITATION (See Note)
Time Period (Minztes) | 5 10 15 10 30 [ 45| 60 80 (100 | 120 | 150 | 180 Mate : The heusly and daily precipitation

prizoed iz che L celumas azd

. o e - - - - - - - - - hi ed in red when rhey gres. NS
Precipitaten (Toches) 0,38 0.58 0.65 0.69 9.7L 0.73 0.77 0.8 0.8L 0.81 0.8l 0. A1 does net edit ASOS hourly £ but may
Endizg Date 10 10 10 30 30 30 30 30 30 ETY ETY T odit daily and menthly totals. Hourly,

d daily, and menthly torals are printed az

: o - - - - - - i < - - - - - reparied by the ASDS sice
Eodizg Time (HrAlo) | z251 | 2255 | zase | z3cd | zaos | z3os | 2343 | 2347 | 2347 | 2347 | 2347 | 2347 -

Date and time are not entered for TRACE amounts.
NOAA, National Climatic Data Center PAGE ]
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OBSERVATIONS AT 3-HOURLY INTERVALS {Da]glz_u%\ {POLIS’KID.‘D

SATELLITE TEMPERATURE
T

WBAN # 03819

PFEESSURE BATELLITE TEMPERATUEE = WIND PRESSURE
T

WEATHER

1T

MY LR
s ol |
MY LR
MEW O

SEY COVER

ShY COVER
SPEHDY MPH )|

HOUR (LS )
DMRECTION

BEW P
WET BULR
IMRECTION
WET BULR

12 | SPEE

MAY 25 & o0l LAY 31 SUNSET: 2005
5| az| 43 0|oo | 29.24| 30.10 08a 3| &7 2z |23 9.7
4z| 47 7 (12| z9.24| 30,20 03l g9 | &4 14 |25 29.77
44|49 | 87| 8|12 z9.24| 30.11 120 a|ss 13 |23 z9.83
7| 5e | 45| 12 |15 [ 23,24 30.10 01 7 g| &3 14 |28 9.85
7|59 | 40| 5|18 | zs.18( 30,08 [FH] 1| 81| &2 2z |27 z9.84
51| &1 | 42| 10|16 | z9.13| 29.58 s |mw [ 230 21| 55| &5 20 |30 z9.85
sz|e1| 48| 5|15 | zs.08| 2a.51 as|scT 230 . 78 | 55| &4 1r |28 z9.84
sz| 53| ss| s |1s| z9.03]| 2a.e7 [ azlscr|230 10. 70l 5¢] szle1l s ]a4 z3.88
MAY e i PO J-HOUELY OBSERVATION NOTES
sel| ez | 68| 13|22 ] z9.02] 29.86 Sky Cover is the amount of the sky ebscured. CLE or SKC =0, FEW = 1'8-1/8,
5|22 |29.03| 29.87 5CT =2/8-4/8, BEN =&48-T'8, OVC =88, W =Vertical Visibility =83

Bl Il Il Bl Bl Il [t B reported in bundreds of feet above ground level for clouds at or below 12,000 feet.
72 | &5| & 7|24 | 29.03| 29,07 - No Ceiling detected.
7 s4| &7 B |21 | z8.02| 23.86 & = Original observation containted additional weather elements.
55 | 82| 54 3|23 | 29.04| 29.88 See page 3 for additional motes.
MAY 27 SUNSET: 2002
53 | 62| sz | 97| & |24 | 29.05| 29.8% SUMMARY BY HOUR
3|
5|24 AVFRAGES RESULTANT
61| salso| s3| 10 |34 | 29,13 - = FREWNUEE TWIND (AFED
&3 7| 5z | &8 B |02 z8.18 = =|E| = Dochs: EL) . s
7 5¢| sz | 55| 15 |35 [ za.18 =l=1%]z E
53 | sz|s0| 84| 11|03 | 23,21 S|z 2|2 e g8 L
52| 5xlss5|eal| 1o zazs =|lz|Z|= E= o -]
MAY 2 SUNSET: 200 = = = = - 2] =
o 55 | 43| 49 | 54 | 1B |07 | 29.33| 30.15
o4 [zoT 50 | 33| 4z | 52| 13|08 | z3.38| 30,23 0L SL .24 31 20
7 |FEw 4z | 3z| 41| 54| 14 o5 | 23,42 30,25 02 SL Sl B e
10 [o1e 55 | 34)| 45 [ 45| 11 |04 | z3.43| 30.30 03 =2 040 31 18
13 [oie 54 | 32| 51| 38| 13|04 | za.42| 30.20 o4 43 L B 18
15 |[CIR kKl 7| 53| 30| 13 [os | 29.37] 30.24 us A% B.541 71 1 7
15 |c1R s | 33| 51| 27| 10|04 | z8.35| 30,21 0 el 2007 L1 7
22 |c1R s0 | 35|48 | 39| s|o2|29.36] 30.23 ? S0 B.73 ) 8 | 1 13
MAY 2 SUNSET: 2004 ue 52 F.14| 8 1 21
01 |CIR 55| 39| 47 | 55| B |03 | 23.35 os 52 8.87 111 | 2 22
04 |CLR 53 | 3g|4¢| 57| 5 |vR|29.34 10 sz ER 1z | 3 a5
7 |FEn 55 | 33|47 |s5| 3|os |23 11 3 ER 1z | 4 25
10 |[FEW 7| 40 52| 37| 5 |vR|zs.37 12 56 ER 13 | 4 25
13 |scT HE A EEEH 13 56 ER 1z | 5 25
15 [Bxm 3s|s¢ | 25| o|oofza.zs 14 T 5. 1z | 5 25
13 |Bxm 44|56 | 39| s |20 29.22 15 7 EN 1z | & 28
21 |BN 7| 44| 55 44| o|oo|zam 16 E ER 13 | 5 25
MAY 3 SUNSET: 2003 7 SE B. 13 4 a5
01 |FEW 54 | 43| 53 | 47| 11 |1 | 29.18| 30.02 18 E ER 1z | 3 25
o4 |BE 81 g sz (58| &|17|zs.18| 30,02 15 52 ER 1| 2 24
7 [owe 51| 43| 55| 85| & |15 | 29.15| 30.01 20 EN ER 3|1 21
10 |Bxm 7 53| 57 | 55 | 15 |20 | 23.10| 23.86 1 53 5. a1 18
13 [BEN 81 | 53| €5 | 54 | 15 |20 | 23.04| 23,50 23 53 5. a1 13
15 |scT 84 | sz| 70| 48| 20|20 | 28.57| 29.81 23 5z 5. z | 2 n
13 |Bxm 7 sz| sz | 56| 18 |20 | 22.54| 23.78 n 5z 5. 3| 2 a2
21 Jowe g3 | s1] &4 |7 7|32 zg.85] 2a.75
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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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ASQOS 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
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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)
nitp://weather.uwyo.edu (previous month)

Let’s try these now (live demo)
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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, halil 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
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Storm Data (Outstanding Storms)

Tornadoes in May 2003

May 4

A major tomado outbreak occumed across the Kansas City area from late afternoon into the evemmg of May 4,
003, A dry line moved into eastern Kanzaz and imdtiated severe thunderstorm development Ssveral
thunderstorms became tornadic with 2 total of five distinet torwado teuchdown: in the Kansas City metropolitan
area. Two of the tomadoes recerved a rating of F4, twe a rating of F2, and cne that was rated F1, as defined by the
Fujita Tornade Scale. Four other tomadoes affected meas south and southeast of Kansas City.  Siificant
tomado damage was observed fom Kansas City, Kansas, to Gladstone and Liberty, in Missouri. Total damage
excesded $144 million dollars. The tormadoas resulted in one death and fifty injunes.

Above Left: A map dspicrs te 5 torusdo macks across the Kansas City memopolima ares. Above Right: F4 dsmage was
noted around @15t and Leaveworth Road  (Map and phioto courtesy: Mike Hudson, WCL, NS Kansas City, MO}

May 8

On May 8, 2003, a long track F4 tomszdo, as defined by the Fujita Tomado Scale, moved through the Oklzhoma
= City metropolitan area. This tommado began m Moore, OK,
ved enerally in a northeastarly direction for 173 milss,
affected aress of Oklitoms City, Midwsst City and
Choctow. This tomade caused 134 mjures with no
{atalities. The General Motors Corporation Assembly Plant
as one of the hardest hit with several buildings severely

[Left: F3 damage occumed m Moore, Oklahoma (Photo
ourtazy. Mike Branick, WFO Norman, OE )
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Storm Data (storm event listing)

Storm Data and Unusual Weather Phenomena

Time va P Yussber of : .
Locall L zngih, Vudth Perass. Domssge May 2003
Dtz Sanded (Mles) (Vo) Killed Tnjred. Properry oo Chasmcter of Stam
v 14 18SSEST [ [} Hail (0.55)
Warren County
Williamszport 1 1910EST o o Haal (0.75)
1912EST
Clinton County
Autioch 14 1515EST L] 0 Hail (1.04)
Tippecanoe County
SE Monroe 14 1518EST L] 0 Hadl (0.55)
Fountain Conty
Atien o U 1sSEST 0 0 Hail (1.75)
Mellott 1845EST
Clinton County
Fraakfert 14 1350EST L] 0 Hail (1.04)
MOEST
Clinton County
Frankfart 14 1550EST L] 0 Thunderstorm Wind (G65)
Montgomery County
Crawfordsvlle 14 20EST o 0 Had (0.75)
Putnam County
Reachdale 14 2025EST L] 0 Hadl (0.55)
Boone County
15 Advance to 14 MSEST 3 50 L] 0 SIK Tormado (F1)
3 SE Advamce 2055EST
Marion County
Indianapol 14 2104EST [ [} Hail (1.09)
2110EST
Hendricks County
1E Pitrsboro o 14 INGEST L] 0 Had (0.75)
Fitesboro
Hamilton County
Carmel U 9EST 0 0 Hail (1.09)
Howard County
IEK 4 MISEST L] (] Hadl (0.55)
Morzan County
Mooresville 14 MEST L] 0 Hadl (0.55)
Shelby County
7N Shetbyville to U 2S0EST 0 0 Hail (1.09)
Skelbyville
Hancock County
Cresnfield 4 2155EST L] (] Hail (1.04)
220EST
Tohmson County
Needham 14 I200EST L] L] L5K Lighming
Rush County
- U sEST 0 0 Hail (1.09)
Tohnsen County
Creeam 14 2INEST L] 0 1K Lighing

A fow suparzalls moved zeross censral Indione dering the svening of May 14, The storems produced widasproad lerge kil aloag theiz
patizs. Also. an F1 50 mpk tomeda cut a 3 mmile nd 10 mimess long and 50 yend wide peh f2st seuth of Advance in soutiwastsrn Sooue
County. Ths fornedo demaged ¢ school recf, eufbuildings s=d sveral larga wes. Dammegewas at 0K

Shelby County

3 SE Shelbyville 1 1S00EST 0 0 Thunderstarm Wind (G51)
Rush Counfy

3N Rushville b ] 1330EST 0 0 Thundersterm Wind (G60)
Montgomery County

Crawfordimille 3% 1830EST L] 0 K Lighing
Parke County

Rackvlle 3 1806EST 0 0 Hail (175)
Morgan County

Emimence b ] 1330EST 0 0 SK Thundersterm Wind (G60)

20EST



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/wwcqi.dllI?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

| ‘& Storm Prediction Center Severe Weather Summaries - Mozilla Firefox

Eile Edit Wiew History Bookmarks TIools  Help

- <

i3] Most visited | | Best of the web | | Channel Guide

SPC Products
All SPC Forecasts
Current Waiches
Meso. DiIscussions
Corv. Outlooks
Fire Wix Forecasts
SN RSS Feeds
Weather Information
Storm Reports
Watch/Awarning Map
National RADAR
Product Archive
Norman, O WX
Research
Non-op. Products
Forecast Tools
Swr. Tstm. Bvents
SPC Pul ations
Education & Outreach
About the SPC
SPC FAQ
About Tornadoes
About Derechos
WCM Page

Enh. Fujita Page
Cool Images
Our History
Public AfTairs

Done

L D] | =5 | http:/ S, spe.noaa.goviclimo/onlined

| ] Custamize Links | '] Fres Hotmail | '] Internet Explarsr Mews | '] Internet Start | | Windows Markstplace | | Windows Madia | '] Windows

Storm Reports | MonthwWAnnual Surmmaries | Fatal Tornadoes
Trend Chart and Data | Radar Coverage Climatology | Online Severe Plot
Severe Thunderstorm Events Archive

NWS Local Storm Reports

Please note: These reports are pre nary and are plotted and listed "as 15" frorm Myws Local
Starm Reports usually sent in realtime. Consult MOAAMNWS Storm Data for post-starm
summaries and statistics. To obtain official documentation of severe weather, please contact
the National Climatic Data Center {NCDC}).

SPC Storm Raparts for 021 8400

Today's Stol Reports
{Updated every 10 minutes) s
igince BAM CST/TAM CDT)

(Reports overthe last 3 hours)

SPC Storm Bmparts for 021709

Yesterday's Storm Reports
(BAM-BAM CSTIFAM-FAM COT)

7’(6

Past Storm Reports
Enter date to retrieve (vrMMDD) nnoionz Get Data.

Monthly and Annual Summaries

Latest monthly and annual tornado
statistics and severe weather
surnmaries forthe U.S. backto 2000,

Latesttornado fatality information and annual
tornado fatality rapsistatistics for the U.S. back to - - =]
2000, 2 -
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Historical Storm Events - online

e Moz irefox
File Edit Wiew History Bookmarks Teols  Help

©@ -c x o= ®@3EE

Most Visited | '] Best of the Web | ] Channel Guide | '] Customize Links [ ] Free Hotmail | ] Internet Explorer Mews | '] Internet Start | ] Windows Marketplace | ] Windows Media | ] Windows

~l1
N i B
NOAA Satellite and Information Service ~r Natlogal Clclmatu:
National Environmental Sateliite, Data, and Information Service (NESDIS) PPy T o, B i .
~

|| searchcDc |

Storm Events

Select State

Select Desired State or *All

State: | *aAll

Search the WCDC Stormn Event database to find various types of storms recorded in your county
o1 use other selection criteria as desived. The database cumavently contains:

The Storm Events TDratabase contains data from the following sowmrces:

Al Weather Events from 1993 - 1995, as entered into Storim Data. (Except 693 - 7/93,
which is missing) (NO Latitnde/Longitude)

Al Weather Events from 1996 - Cmarent, as entered into Stormn Data. (Inclading
Latitude/Longitude}

Plus additional data from the Storm Prediction Center; Inclhiuding
Tomadoes 1950-1992
Thunderstorm Winds 1955-1992
Hail 1955-1992

For more information regarding the Social and Economic Benefits of INOAA please wvisit
The Fconomic and Social Benefits of IO AN

The Storm Events database does not search by INational Weather Seirvice Forecast Zone =
number. However, if the name of the county is contained in the zone name, then you will get
results for queries of large scale events by county name. This is not the case for states with [~

|3 sterm

KB agry335additions. ppk




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/

PURDUE ICLIMATE — Indiana State Climate Office
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Sunrise and Sunset tables (request)

Eile Edit Wiew History Bookmarks TIools  Help

6 T X S o O [ E¥ | httpiifaa.usno.navy milfdatajdocs/RS_Onevear.php

Most Visited | '] Best of the Web | ] Channel Guide | '] Customize Links [ ] Free Hotmail | ] Internet Explorer Mews | '] Internet Start | ] Windows Marketplace | ] Windows Media | ] Windows

Form A - U.S. Cities or Towns
Specify year. type of table, and place:

[l

Ed]

City or Town Name: | |

The place name you enter above must be a city or town in the U.S. The place's
location will be retrievved from a file with owver 22,000 places listed. Either upper- or
lower-case letters or a combination can be used. Spell out place name prefikxes, as in
"East Orange", "Fort Lauderdale", "Mount “ernon®, etc. The only exception is "St.", i
which is entered as an abbreviation with a period, as in "St. Louis". vou need only
enter as marry characters as will unambiguously identify the place

[ Compute Takble ][ Clear all fields ]

Form B - Locations Worldwide
Specify year. type of table, and place:

Year: 2003 Type of table: i sunrisefsunset V|

Place Name Label: |(nc| name given) |

The place name you enter abowve is merely a label for the table header; wou can enter
any identifier, or none (avoid using punctuation characters). The data will be ]
calculated for the longitude and latitude you enter below.

Longitude:
O east @ west | | cegrees | minutes

Latitude:
@& north O south | | minutes

degrees | |

Time Zone:
| hours O east of Greenwich & west of Greenwich

For locations that require it, the time zone can be entered in hours and a fraction. For
exarmple, for locations in India, the time zone may be entered as 5.5 hours east of
Sreemyvich. The time zone field can accommodate up to five characters

Meed coordinates? Try NGA's GEOnet Mames Server (GRS, ]
Meed U.S. coordinates? Try the USGS Geographic Mames Information System (GRIS). el
Meed a time zone? Try the time Zone map

[ Computs Table | [ Clearallfields | [»]

D] Inbex - Micrasoft Oul & 1ndiana Climate M B Kokomo. ppt i 3 I3 storm
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Sunrise / Sunset for 2009 at Kokomo

o = HOHOMD, INDIANA Astroncmical Epplicasions De=ps.
Location: WOEE 03, NH4D 29 Rise and Set for the 3un for 2005 U. 3. Havral Tbssrvratory
Washington, DC Z203G2-5420
Eastern Standard Time

Jan. 5. Maz. Zpr. May June Faly
Set i Set HRi=e 3Jet Rise 3=t Rise 3etc Rise Ses
hm hbm km hm k= hm hm hm hm h=
1728 1836 O6ZE 1905 06423 1540 0516 2009 OS1E 2015
1730 le37 0518 2019
1731 lezs 8 2014
1731 le4d
1732 le4l
1732 lg42
1734 1g43
1738 lo44
1736 1545
1737 1E4E
173E le47?
1738 1848
1741 & 1848
1742 T 1851
1742 lE52
1744 lz53
1745 lesa
1746 1255
1747 2 1856
1748 1857 Z01d
1780 1833 2009
1751 1258 Z003
1752 120d 2008
1783 1301 2007
1754 lag2 2006 05 1327 4 L o707 L 742 aad
1756 1203 0aa7
1787 1304 08a7
175E 1205 ]
1788 190& oE07
1801 1207 0808
1802 1208 DEOE

2dd on= hour for daylight time, if and when in use.

Back so form



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

‘& Cabinets - Mozilla Firefox
File Edit Wiew History  Bookmarks  Tools

Help
o st ¥ o o e (D [ 1 | httpisinoaa.imews . comicabinet_ace_ui.asps m
Mot isitsd Bisst o th Wb Channel Guids Custorizs Links | ] Fres Hotmail | ] Tnksrmst Explorsr Meves Trbernat Start | ] Windows Markstplace windowes Madia | ] Windows

Done

able Cabinets

COOPERATIVE OBSERVATIONS TEST STATES - Colorado COOP

COOPERATIVE OBSERWATIONS TEST STATES - COOP Observations Fiche TestthMoved IMC Cliert)
COOPERATIVE OBSERNVATIONS TEST STATES - hJ Historical Diata

LIPPER AR OBSERWATIONAL FORMS - AF Winds AloftPibals

UPPER &R OBSERY.ATIONLAL FORMS - Irag Daily Upper &Air Observations

UPPER &R OBSERNWATIONAL FORMS - Irag Hourly Upper Air Observation

UPPER AR OBSERWATIONSL FORMS - Irag Lipper Air Launch Records

LIPPER &R OBSERWATIONAL FORMS - LS. Daiy PIBALS

UPPER AIR OBSERN ATIOMAL FORMS - LS. Monthly PIBALS

ML A PROJECTS - Current Dista Reference Material

rMOoosS PROJECTS - NCEP Office MNotes

rOS .t PROJECTS - Reef Survey Forms

ML A PROJECTS - Wister Lewvel Microfiche Records

MOAS PROJECTS - Wiater | ewvel Station History Imacging

oSt PROJECTS - VWorld Data Center

SURFACE MONTHL Y OBSERWATIONAL FORMS - FOREIGHN DATA - Foreign Diata
SURFACE MOMNTHLY OBSERWATIONAL FORMS - FOREIGHN DATA - Mexican Observations
SURFACE MONTHL Y OBSERYATIONAL FORMS - Cooperative Hurricane Reports
SURFACE MOMTHLY OBSERWATIONAL FORMS - Cooperative Observations

SURFACE MOMNTHLY OBSERWATIONAL FORMS - Forts

SURFACE MONTHL Y OBSERYATIONAL FORMS - Histaric Climate Diaries and Journals
SURFACE MONTHL Y OBSERATIONAL FORMS - Hourly/Daily Precipitation Data
SURFACE MORNTHLY OBSERWATIONAL FORMS - Monthly Meteorological Report
SURFACE MOMNTHLY OBSERWATIONAL FORMS - NCRS Snowve Survey Records
SURFACE MONTHL Y OBSERYATIONAL FORMS - Phenological Records

SURFACE MOMTHLY OBSERWATIONAL FORMS - Pre-1947 hMarine Monthly Obserwations
SURFACE MOMNTHLY OBSERWATIONAL FORMS - Prelim Morthly Climatological Summaries
SURFACE MONTHLY OBSERYATIONAL FORMS - Simultaneous Marine Observations
|SURFACE MONTHL Y OBSERWATIONAL FORMS - Solar Radistionitind Deta

SURFACE MOMTHLY OBSERWATIONAL FORMS - Storage Gade Precipitation

SURFACE MONTHL Y OBSERYATIONAL FORMS - Surface Weather Observation Forms (10013
|SURFACE MONTHL Y OBSERWVATIONAL FORMS - The Climsate Station Chronicles
SURFACE MORMTHLY OBSERWATIONAL FORMS - wWPA Hourly Precipitation Data

CLIMATE SUMMARIES - Annual Meteorolodical SUmmaries

CLIMATE SUMMARIES - Climete Record Books

(CLIMATE SUMMARIES - Meteorological Summaries

CLIMATE SUIMMARIES - Miscellansous Summaries

CLIMATE SUMMARIES - Mongolian Atlas

CLIMATE SUMMARIES - Mewspaper Clippingsitricles

CLIMATE SUMMARIES - Pennsylvania Historical Summaries

CLIMATE SUMMARIES - Storm Reports

PUBLICATIONS - Climatography of the LIS,

PUBLICATIONS - Climatolodical Data

PUBLICATIONS - Climatological Data Mational Summary

PLIBLIC2TIONS - Hourly Precipitation Deta

PUBLICATIONS - Hydrological Bulletin

PUBLICATIONS - | ocal Climatological Data

PLBLICATIONS - Miscellaneous Topics

PUBLICATIONS - donthly Climatic Data for the World

PUBLICATIONS - konthly Westher Rewview

PUBLICATIONS - RegionakMational Cooperative Observer (RMNCO

PUBLICATIONS - State Climatologist

PUBLICATIONS - Storm Data

DOCUMENTATION - REFEREMCE MAMUAL SMATERIALS - INSTRUCTIONS TO OBSERVERS - Marine ManualsAnstructions/Circular ks
DOCUMENTLTION - REFERENCE MANUAL SIMATERIALS - INSTRUCTIONS TO OBSERYERS - Sfc & LA Circulars/Federal Met Handbook:

)] Imb o - Microsoft Ok, ..

& Indiana Climate Map ~.. .
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Other useful weather web sites (1)

Current weather

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

Current local weather conditions
http://www.weather.qov/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.qgov/daillywxmap

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/cqi-win/wwcal.dll?wwNexrad~Images2~20050713

National daily observed precipitation maps
http://www.cpc.ncep.noaa.gov/cqi-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/

NASTATE www.iclimate.org

QO inate o7 iclimate@purdue.edu PURD UE
~e" _ _ B UNIVERSITY
Dr. Dev Niyogi Ken Scheeringa

State Climatologist Associate State Climatologist
climate@purdue.edu kens@purdue.edu

Thank you !
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