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. Keynote Address

Challenges In Mapping the Nation's Climate
and Weather: Every day, Everywhere

Chris Daly’s professional background spans a
unique combination of disciplines, including
meteorology and climatology, geography,
ecology, and process and statistical
modeling. Drawing from this background, he
has pioneered and advanced an emerging
discipline he termed “geospatial

climatology,” the study of the spatial and
temporal patterns of climate and their
relationships with features on the earth’s
surface. Daly is the Founder and Director of Prof. Christopher Daly
Oregon State University’s PRISM Climate Professor and Director

Group, a recognized world leader in spatial PRISM Climate Group
climate analysis. School of Chemical, Biological, and Environmental Engineering

Oregon State University
Corvallis, Oregon, USA

www.icbo-conference.org (ICBO2016)



Challenges In Mapping the Nation's
Climate and Weather:
Every day, Everywhere

Christopher Daly, Ph.D.

Director, PRISM Climate Group
Northwest Alliance for Computational Science and Engineering
Oregon State University
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Daily Maximum Temperature: 24 July 2016
Period ending 7 AM EST 24 Jul 2016

ICBO and BioCreative
August 2, 2016
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Topics

Who is the PRISM Climate Group?
Who do we serve?

What do we do and how do we do it?

Examples of challenges we face
— Metadata

— Data

— Natural language




What is this? An A-Bomb?

[8:10] 2016
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Close — A “Microburst”
Phoenix, AZ, 19 July 2016

ICBO2016, August 1-4, 2016



So How Much Rain Fell?
Must Have Been HUGE!

Uh, dunno, there were no rain gauges there...
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PRISM Climate Group Overview

Applied research team (5-10 FTE) since
1991, founded and directed by Dr.
Christopher Daly

Housed within the Northwest Alliance for
Computational Science and Engineering
(NACSE), College of Engineering, Oregon
State University

Climate mapping center for the USDA; de
facto climate mapping center for the US

Federal sponsors cut across many
departments and disciplines
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Many Agencies Benefit from Collaboration with the
OSU PRISM Climate Group / NACSE

USDA (RMA, NRCS, FS, ARS), CBO, DOC, DOD, DOE, DOI, EPA, NSF

ONRCS PRISM Climate Mapping

W aa *USDA'’s Official Climate Maps
*Plant Hardiness Zone Map

Bio-Fuel Resource

Weather Data via Web Portal .
Improve Adjustment of Crop Mapping
insurance Claims Oregon State "[|$ Estimate Potential Distribution

UNIVERSITV

and Yield of Biomass Crops

USDA (RMA, FSA) ’ USDA (RMA, ARS, Ag. Secr.)
R/VM[ DOE, DOT (Sun Grant)

Climatological Guidelines

Improve Crop Insurance W ( EVIS}JIQIC{ITE}p}

Underwriting —

- |

WESTERN RSEGIONAL CENTER
rsity

USDA (RMA, FSA, FAS) (‘ ©ENERGY
R\WA
- |
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PRISM Public Data Portal
http://prism.oregonstate.edu

More and more climate-driven modeling and analysis
activities are performed within spatially-explicit computing
environments

Since 2014: 70 million gridded dataset downloads

Total Precipitation: 02 June 2014
Period ending 7 AM EST 02 Jun 2014
(Map created 03 Jun 2014)

PRISM data are used in a
broad range of
applications in agriculture,
hydrology, engineering,
ecology, economics, retail,
and many others.

IR R T

[8:10] 2016
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http://prism.oregonstate.edu/

What is PRISM?

* There are many locations in the US for which no weather observations
exist. To create a continuous weather or climate map across the country,
station observations are fed into a computer model called PRISM
(Parameter-elevation Regressions on Independent Slopes Model).

* PRISM estimates weather and climate variables, such as temperature and

precipitation, on a grid of millions of pixels, each measuring about 0.5
mile across the entire conterminous US, every day.

30-yr Normal Precipitation: July
Period: 1981-2010

Weather maps show what
occurs from day to day.

Climate maps show long-term
averages of weather over a
period of 10-30 years

PRISM is used to produce both
kinds of maps. l ot

Copyright (¢) 2015, PRISM Climate Group, Oregon State University

[8:10] 2016
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PRISM Operation

Attempts to simulate the thought
process of an expert climatologist,
only faster and more objective

Pixel by pixel moving-window

regression of observations vs.

elevation or observations vs.

climatology/radar for each grid cell
- Uses nearby station observations

Spatial climate knowledge base
weights stations in the regression
function by their physiographic
similarity to the target grid cell

Latitude :

Moving window

=

| L EEEN- .-».-4~' o e i
32.333333333333¢ Longitude : |109.08333333333¢ X Cu-ordinate :

195 ¥ Co-ordinate :
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Elevation Vs Parameter Grap h
. Predicted (x,y,slope) = ( 1544,85,0.036 )

Weighted linear
regression

220 350 480 610 740 870 1000 1130 1260 13390 1520 1650
ELEVATION (m) —>

1961-90
Mean April
Precipitation,
Qin Ling
Mountains,
China
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Physiographic Station Weighting

Combined weight of a station in the regression function is:
W=1f{W,W, W, W, W, W, W}

W, = Distance

W, = Elevation — lapse rates

W; = Terrain orientation — rain shadows

W, = Terrain profile — terrain enhancement of precipitation

W_ = Moisture regime/coastal proximity — exposure to moisture sources
and marine air intrusion

W, = Two-layer atmosphere — inversion layer, free atmosphere
W, = Topographic position — susceptibility to cold air pooling

“Geospatial Climatology”

[[6:0] 2016]
< A >
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Example: Rain Shadows
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Western Oregon Eastern Oregon
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1961-90 Mean Annual Precipitation, Cascade Mtns, OR, USA
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1961-90 Mean Annual Precipitation, Cascade Mtns, OR,
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Example: Coastal Effects

1971-00 July Maximum Temperature
Central California Coast

Preferred
Airflow

Trajectories
.>

[[s:16]2016]
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Example: Temperature Inversions

1971-00 July Minimum Temperature
Northwestern California

ICBO2016, August 1-4, 2016



2012 USDA Plant Hardiness Zone Map

The PRISM Climate
Group was chosen to
author the 2012 USDA
Plant Hardiness Zone
map, which receives
about 2 million visits
per month.

It is likely the most
heavily used climate
map in the world.

USDA
OLA

United States Department of Agriculture

View Maps Map & Data Downloads Interactive Map m

Agricultural Research Service

Find Your Plant Hardiness Zone
Enter ZIP Code: Find

USDA Plant Hardiness Zone Map

The 2012 USDA Plant Hardiness Zone Map is the
standard by which gardeners and growers can
determine which plants are most likely to thrive at
alocation. The map is based on the average
annual minimum winter temperature, divided into
10-degree F zones.

For the first time, the map is available as an
interactive GIS-based map. for which a broadband
Intemet connection is recommended, and as static
images for those with slower Intemet access.
Users may also simply type in a ZIP Code and find
the hardiness zone for that area.

No posters of the USDA Plant Hardiness Zone
Map have been printed. But state, regional, and
national images of the map can be downloaded
and printed in a variety of sizes and resolutions.

View Your State Map

Mapping by PRISM Climate Group - Oregon State University

Stay Connected U}[ 1 & a o B\Y

For a static map of your state, click on the map below or Select a State v

1925 (S sz
reh
Service weveanirs D

Average Annual Extreme
Mrimum Temperature

1976-2008

Turp F) Zone
1

w50 [ ] -
B 5610428

Terre ()
51110483

6 310456

Q28040
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Spatial Weather Forecasts
Guided by PRISM

PRISM datasets are
used by the
National Weather
Service and the
Weather Channel,
the two largest
weather forecast
providers, to guide
the spatial patterns

+T ]
of their forecasts. Temperature(F) Mon Oct 05 2009 8PM EDT
@ Experimental (Tue Oct OF 2009 G0Z) Tf“""e,
v EBeal-Time Mesoscale Analysis m
Graphic created-0Oct 05 9:16PM EDT ey

The

Weather

Weather @ 30,000 ft, | The Glacier Highway | Pollen Levels | Travel Forecasts

10-Day Forecast for

Corvallis, R {87330) Weather for your life

X Weather Related to... #
[ English | Metric ] @& Printable Forecast

Tonight - N/A

Oct 5 Mostly Clear 390 0%

High nat valid after 2pm
I)Lll:lta 6 sunny 33: 0% 69°F
\g;d? Partly Cloudy 33: 10% 68°F
-gg 8 sunny 11: 0% 71°F
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Climatologically-Aided Interpolation

Climate provides a long-term context for weather events
Weather is a variation on typical climate conditions

The spatial patterns of long-term climate inform the
spatial patterns of weather (“Climate Fingerprint”)

2003
1971-2000 July Tmax
July Tmax (One of Hottest
on Record)

Different values, but similar spatial pattern
ICBO2016, August 1-4, 2016




Conterminous US 1981-present
Daily Weather Time Series

Daily precipitation, and
min and max temperature

Daily Maximum Temperature
puthern Grant County, WA
Jun 1 - Sep 30,7266
110

100 A N

B I | Vi N VAN IS
NI AR VAV/ERNA AT
. \VAV/ \\Ir" vV AR

Maximum Temperature (F)

60

50

40
i . 6/1/2001 7/1/2001 8/1/2001 9/1/2001
[ao-p4  M59-62 [34-38 u;yvv\:we.» 3004, Bpatal ("l‘l:'.n;:‘- Analysis Sorvies, Orgin Stats Universicy

n = Map crented Fob 23 2004
" : ’ Date
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PRISM-Radar Mapping

East of the Rockies, PRISM uses NOAA weather radar to
provide detailed rainfall information between stations,
resulting in a more precise and accurate picture of rainfall
patterns than would be possible with station data alone.

I-'I'e rain cell
Stations Only Stations + Radar

ICBO2016, August 1-4, 2016
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PRISM Crop Insurance Support

Purpose: Provide high-quality weather and climate
data to expedite claims

— Did the claimed damaging event occur?

e Short time scale: Daily and monthly weather maps over the lower
48 states in near real time

— Was the event unusual enough to support a loss claim?

* Long time scale: Climate maps to provide context for the event

— Can the assessment process be made quick and easy?

 \Web-based tools

ICBO2016, August 1-4, 2016



Summary Assessment: Raleigh, NC 2010 Tobacco Season

Location: Lat: 35.8485 Lon: -78.4770 (North Carolina - Wake County)
Elevation: 299 ft

Start Date:  April 2010 Data for this date is unlikely to change [How data stability is calculated]
End Date:  November 2010 Data for this date is unlikely to change [About PRISM estimates
Assessment Basis’ 30-year normals (1981-2010) [How comparison periods are calculated)]
Plant Hardiness Zone®  7h: 5to 10 °F [What are the plant hardiness zones]
Precipitation Mean Temperature Maximum Temperature Minimum Temperature
(total inches) {overall average °F) (daytime highs °F) (nighttime lows °F)
Typical Unusually Warm Unusually Warm Unusually Warm

Deviation from normal — ki ang
—— - .

~_7 u plain-English
Selected 1981-2010 Percent of { Rank in Normal Period I [How rank
! Period Normal 1981-2010 Normal | i & Assessment — |nterp|’etat|0n
Precipitation (fotal) | 2007"  31.43" 96.3% 1 ¥ 1620 = 1ypical I
[ 1 | [
I Selected 1981-2010 Deviation from I Rank in Normal Period :
_ Period  Normal  1981-2010 Normal I | & Assessment I [How rank is used]
| |
Mean Temperature . . . | _ [
(overall average) I T0.2°F 67 6°F +26°F ) I 1/30 = Unusually Warm .
- i i
Maximum Temperatur . . . -
(daytime highs) i 81.8°F T9.0°F +2 8°F I | 1/30 = Unusually Warm I
Minimum Temperature . . . [ _
(nighttime lows) \ 58 6°F 56 2°F +2 4°F l l 1/30 = Unusually Warm I
y i |
L 4 L/
S . W icv Cetuis N e e e e8] 2016
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Summary Assessment: Raleigh, NC 2010 Tobacco Season

Location: Lat: 35.8485 Lon: -78.4770 (North Carolina - Wake County)
Elevation: 299 ft

Start Date:  April 2010 Data for this date is unlikely to change [How data stability is calculated]
End Date:  November 2010 Data for this date is unlikely to change [About PRISM estimates
Assessment Basis’ 30-year normals (1981-2010) [How comparison periods are calculated)]
Plant Hardiness Zone®  7h: 5to 10 °F [What are the plant hardiness zones]
Precipitation Mean Temperature Maximum Temperature Minimum Temperature
(total inches) {overall average °F) (daytime highs °F) (nighttime lows °F)
Typical Unusually Warm Unusually Warm Unusually Warm

30-year Normal | 10-year Average

Rank Rank Percentile
Unusually Wet / Warm 1-3 1 91-100
Wet / Warm 4-9 2-3 71-90
Typical 10-21 4-7 31-70
Dry / Cool 22-27 8-9 11-30
Unusually Dry / Cool 28-30 10 1-10
' " l
[ Soeies o200 Dotonton | T RnTIOm e | (i e s
:‘g:;glr:\?‘ef:g;;”re ; 702°F  676°F +2 6°F ! : 1/30 = Unusually Warm :
?g:;:iTngmm;ﬁ;;perat”rel 818°F  700°F +2 8°F : | 1530 = Unusually Warm ;
(Mniigfj’t'l‘i‘r:,l’gl;;’;}perat”rEI 586°F  56.2°F +2.4°F [ I 50 = unusuaty warm |
\ , | ]
| S e\ Deteiis N e e e = ico S0
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Station Data

Each day, over 20,000 precipitation and 6,000 temperature stations collected
* NOAA’s major networks
e US Forest Service / Bureau of Reclamation
 USDA
* CoCoRaHS precipitation network
e State and regional networks

The quality of the station
observations is a key factor in the
accuracy of PRISM datasets.

Measurement protocols must be
known

Automated Colorado Ag Weather
Network Station

Manned CoCoRaHS rainfall station

Photos: Colorado State University tcoo EI
ICBO2016, August 1-4, 2016 S



PRISM Stations
Reportlng PreC|p|tat|on on 1July 2014
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PRISM Stations
Reporting Precipitation on 1 July 2014
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National Weather Service Cooperative
Observer Program (COOP)

Backbone of the US historical climate record
Began in late 1800’s, continues today
Instrumentation has not changed much
Once per day observations

«  Total Precipitation and max/min
temperature over previous 24 hours

il

Time of observation varies, not always obvious
* Mostly early morning or late afternoon

Measurements recorded by volunteers
» This is good and bad




Rain Gauge Mis-locations
Coweeta Watershed, NC

SRG 19/ TVA 1947 &

1 km

SRG19/NCEI{2009' JSRG 21 actualllocation

SRG 21/NCEI
sRe21we® | SRGI21PRISVHISRGI19/ PRISM

SRG19 T%A altered|

+ JSRG 1;9-\actua| location (cli"rné'féfstation“\oﬁ)

SRG 8 T\VA altered

SRG 8'T\VA 1941

SRG8 actual'location

SRG!8'NCEI' SRG 8 PRISM
SRG 8 WB
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Human Observer Bias

ICBO2016, August 1-4, 2016
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Human Observer Bias
Frequency Distribution of Daily Precipitation

10— ;

Watonga, OK

Percent of Days

0 20 40 60 80 100 120 140 180 180 200
Precipitation (in.* 100)

(8]

B

Purcell, OK

[h]
!

Percent of Days
w

i

mn

mh

o

:

0 20 40 60 80 100 120 140 160 180 200
Precipitation (in.* 100)

Under-reporting Bias

“5/10” Bias
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Percent of
Days that are
Wet

Average
Precip on a
Wet Day

Percent Wet Days

Mean Wet Day Precipitation (In*100)

Human Observer Bias
Conflicting Precipitation Trends

26

24 /%ﬁﬁi
22 Va

—— Malheur
M B

20

1 \.*\

16

12

10

S - - L - SR S = S - UG G SR S LN o
SIS AN S R A N S R D D S S S
Ending Year
24
—— Malheur
—m- Vale
22

. Biased
18
16

Un-Biased

14

12

Ending Year ICBO2016, August 1-4, 2016
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COOP Max/Min Temperature
Observations

R
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Time of Observation
A Little Thing Can Kill You

Obs time is poorly documented

Sometimes people don't tell the truth
about their obs time

Spatial-temporal errors result

Both data and metadata analyses are
needed

Richard Hendrickson, 101 years old
84-year COOP observer in 2014
Bridgehampton, NY

ICBO2016, August 1-4, 2016



Tmax Daily
M +0.01-30.00
W:7.72-4001
M558 -37.79
li33.34-35.56
W31.12-33.34

01-2188
8.34-20.01
Il 16.68-18.34
[l 15.01-1888
W 334-1501
W i18s-1334
Il 10.01- 1188
9-10.01
558 -7.79
[[]3.34-5.58
B1.12-3.34
W-1.10-1.12

[-3.32--1.10

[
0
O
(]
[
5|
il

]
[-10.00--7.77
[]<-10.00

Spatial Discontinuity in D
31 January 1985

aily Tmax
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Cause: Time Shiftin

Hamilton, TX
7 AM observer Hico, TX
Recorded Tmax on Previous Day? 6 PM Observer

Period of interest Presets Start End - - ) B paos
is month on an v efresh Graj o
£ 1 months v | <] 12/31/1984 Date 02281985 | > | i | 2SS S SEEIAEED
® Inspect
30cC
20C
10C
oc
-10C
01 Jan 03 Jan 05 Jan 07 Jan 09 Jan 11 Jan 13 Jan 15 Jan 17 Jan 19 Jan 21 Jan 23 Jan 25 Jan 27 Jan 29 Jan 31 Jan 02 Feb 04 Feb 06 Feb 08 Feb 10 Feb 12 Feb 14 Feb 16 Feb 18 Feb 20 Feb 22 Feb 24 Feb 26 Feb 28 Feb
85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85

—— HAMILTON T N - HICO

ICBO2016, August 1-4, 2016



Warm Tmax Bias By
Afternoon Observers

“Bridging” or delay of cold events

PN\

|
17.2°C difference 13.9°C difference

Monthly bias = 1°C

ICBO2016, August 1-4, 2016
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Corvallis, OR Observer Form
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Corvallis, OR Observer Form
June 1980

Caem WS FORM E-22 L.5 DE - CE, NATIQNAL OQCEANIC AND ATMOSPHERIC ADMINISTRATION, NATIONAL WEATHER SERVICE
- (L72) (FORMERLY WB FORM 612-23) APORATION AND CLMATOLOGICAL OBSERVATIONS
] .
1% Station_ g:ﬂ&_l/_ﬁ_!—‘-f-f ;;,l’j State 0/1”:‘&:0# v P T 19 8o
.,g Time of Complete Observation (lacal # Standard time in use fiod
—é | AIR TEMPERATURE °F X 'W' / PRECIPITATION winD EYAPORATIC
m:i ,E:-i'-':-; fa Otsarwsion """”m; z:n:IP/‘ P L N R — IVW ADDITIONAL DATA—
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Corvallis, OR Observer Form
June 2012

STATION (Ciimatelogical) (River Statiomwf different) | MONTH WS FORM B-91 U.S. DEPARTMENT OF GOMMERGE]
Corvallis State Univ Jun | 2012 (03-09) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION|
FVER NATIONAL WEATHER SERVICE]
TEMPERATURE | PRECIPITATIQN | STANDARD TIME IN USE
08:00 08:00 P RECORD OF RIVER AND CLIMATOLOGICAL OBSERVATIONS
TYPE OF RIVER GAGE OF RIVER | FLOOD STAGE NORMAL POOL STAGE
This form was dynamically gensrated from Weathsrloder 3 data on 2013-03-13 at 11:38 AM EDT.
TEMPERATURE CIPITATION WEATHER (Observation Day) RIVER STAGE
x s T 1
24 HR AMOUNT: “49’!”!:79(------1 through hours precipitation was observed, and a wavy fine |—Mark X for sl types occurring each day. g G
24 HRS ENDING - z { ) through hours preciptation probably occurred unobserved ge adg,e
S5 & 835 (5F ¢ AN NOON P 8 5 Eliz|s| A" |2
| OBSERVATION SoeE a3 [iast — : 2lg|e Eala8e 5 g
E At |§EZE E%x'g %;5 gla|&8|2|¢F é‘s g5 3 g M| & REMARKS
WAX | _MIN_| OBSN |© 7=F] 9 8= "%y 2545678 st |1 23456 780mnl | - =5 — - (SPEGIAL OBSERVATIONS, ETC)
1 78 B3 63| 0.00| 0.0 1)
2 79 51 0.16| 0.0 1]
68 46 51| 0.01| 0.0 1)
4 64 47 51| 0.17| 0.0 0
5 63 44 51| 0.27| 0.0 0
6 62 37 48| 0.02| 0.0 1)
7 69 48 51| 0.32 0.0 0
8 63 47 51| 0.07| 0.0 1]
9 58 43 47| 0.23| 0.0 0
10 64 37 46 T| 0.0 1]
il 71 44 57| 0.00| 0.0 0
12 7g EE 57| 0.07 0.0 0|t 234567681011 |12345¢6768910 11
13 70 53 55 T| 0.0 0
14 69 45 52| 0.00| 0.0 1]
15 71 45 57| 0.00f 0.0 1]
15 79 53 59| 0.00| 0.0 1]
17 86 57 61| 0.00| 0.0 0
18 72 51 54 0.00| 0.0 0
19 65 49 52| 0.00| 0.0 0
20 63 45 53| 0.05| 0.0 0
21 79 45 58| 0.00 0.0 0
22 22 £3 54| 0.03 0.0 0|1 2 3 4 567 891011 12 3 4567 89101
23 65 49 51| 0.47| 0.0 0
24 65 50 53|/ 0.04| 0.0 1]
25 70 51 54(0.01| 0.0 0
26 65 51 54| 0.28| 0.0 0
27 66 45 53/ 0.06| 0.0 0
28 76 47 57[0.00f 0.0 0
29 74 57 62| 0.01| 0.0 0
30 75 60 63| 0.00] 0.0 1]
31
70.3| 48.6] Sum | 2.27| 0.0 CHECK BAR (for wire weight) NORMAL CHECK BAR R -
218 - |8
CONDITION OF RIVER AT GAGE READING DATE 18|82 F |85
A. Obstructed b h E. | bel OBSERVER
structed by rough ice ce gorge below gage
B. Frozen, butopen atgage F. Shore ice OREGON STATE UNIVERSITY
C. Upper surface smooth ice  G. Floating ice SUPERVISING OFFICE STATION INDEX NO.
D. Ice gorge above gage H. Pool stage PQR PORTLAND 35-1862-02
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RMA Severe Weather Interface
Martin Co, FL, 27 Apr 15, 18:00 EDT

Time window: 4-day period surrounding | 2015 ¥ || April v || 27 v |PRISM data for this period is unlikely to change [Howi%
Location (data will be shown for locations within a 10-mile radius)
' Name a specific CLU
[~ state - v || v | Fam| | Tract: | | Field: | | Zoom to location [Specifying CLUS]
® Select a geographic location
_ State & County | Florida v | [Martin v
' PLSS [Florida ¥ | [Martin v| [T38S v| [R41E v| 41 v|

' Coordinates Latitude: | 27.1525 Longitude: [-80.2510

| Click-to-choose

| Click to select. Click & drag to pan. Use mouse wheel to zoom. ® Latitude: 27.1525 Longitude: -80.2510 r|
Hourly max Fort Pierce | | "
expected hail X‘ South 1
size (in) Whi
<0.05 A .
o . 10-mile radius around
MWo1-015
[Clo15-0.2 % ......
Moz-03 e
MWo3-04 ~
[los4-06 Event Type: Hail
[oe-0s8 §_ iy e
[los-1.2 -. ol Time: 18:35 EDT []
W26 # Size: 0.5in
Wis-z0 Duration: 10 min B
Wz20-30 )
3.0 -4.0 Opacity: 100
W-40
SRS
Port Mayaca S gocatlon
] DuPuis
m Manig:;nent Jupiter,
. (&)
‘GAO- gle | mgrbeﬂ Map data 320162;@&-. INEGI | Terms ofllse Reportamap emor:
Display on map:
® NOAA radar-based hail estimates (available only from 01 Jan 2015 forward) [About NOAA estimates
" PRISM values: Minimum temperature Maximum temperature * Precipitation
Include location of NWS and CoCoRaHS severe weather observations: [About observations
¥ Hail & Heavy Rain/Flooding Wind/Storm Damage Heat Cold Snow/lce Other Unknown
[[e:1¢] 2016
. < A >
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ComMMuNITY CoLLABORATIVE RAaIN, HaiL & SNnow NETWORK
“Because every drop counts”

CoCoRaHS Observations

9,577 daily precipitation reports received today as of 7/29/2016 10:07 PM EDT

. Daily Precipitation
: ot {inches x.xx)
- R R W USA
- X : T . : 712912016

Anyone can join: http://cocorahs.org

[8:10] 2016
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CoCoRaHS Comments with “Hail” in the Text
Positive (January 2016)

1] . . . . N M A,‘ s %
Some corn pellet sized hail and windy yesterday morning. :*ﬁ‘ SN2
By :;k AdS 1‘7;5“;3:
1] . - '_ S N . W:¢ K
Some mung bean size hail SRS Ty S

1045AM: Dippin’ Dots-sized hail”

“Severe baseball sized hail damage. Many windows blown
out, severe structural damage and vehicles severely damaged.

. . . [ «((ﬂf’ ‘;;1,1
Rain gauge and weather station destroyed. Hail storm began ”"'&,é |
at 6:00PM and lasted approx. 45 minutes.” k«*

“Hail up to 2.33 in. Most just under an inch. | was unable to
find the ones with my blood on them. Had to put on a MC
helmet after | was attacked. As of 0702 I'm still bleeding”

ICBO2016, August 1-4, 2016



CoCoRaHS Comments with “Hail” in the Text
Negative (January 2016)

“We did not have any rain, sleet, hail or snow at our
house this day.”

“Neither rain or hail, sleet nor snow. Just plain
COLD.”

“Trace of frost in the rain gauge and on the hail
pad.”

something mid morning- little white balls but not
hail, they were light weight almost like
Styrofoam...”

ICBD-
< A >
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CoCoRaHS Comments with “Hail” in the Text
Mis-direction (April 2016)

| got a lot of pea size hail, but some areas in San Antonio got

golf ball and soft ball size halil. i
w /‘,‘,\,\m\\\ ’)’)

“On the afternoon of 4/1/16, | ran into pea-sized hall several et
times on a trip from Princeton MO back to Gallatin, most

noticeably in Trenton, MO. | also saw small hail in north

Gallatin, around 3:30 that afternoon. My wife noticed a trace of ﬂ

S

rain at home, but didn't see any hail. There was nothing in the
gauge at observation time on 4/2/16.”

Thunderstorm Watch until midnight - includes Hail over golf
ball size. We'll see, so far they've been batting zero & hopefully
we'll get the water w/o the Hail.”

“Looks like "here we go again" as the N.W.S. issued a Severe @

ICBO2016, August 1-4, 2016



Wrap Up Thoughts

Wall-to-wall weather and climate surfaces are accessed by
thousands of users each day
— Many important decisions and lots of taxpayer money depend on them
— They are used to assess how the country’s climate is changing

Creating these maps takes domain knowledge about how
climatologists do their work, and the ability to simulate it

Data from many sources are combined to produce the most
Intelligent product

— The earth’s physiography

— “Climate fingerprint”

— Radar assimilation (precipitation)

o
@
(=]
N
|- (=]
B
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Wrap Up Thoughts

Data are imperfect and lacking

— People have biases and don't follow directions
— Volunteers are just that

— Automated stations have their own issues

Metadata are imperfect and lacking
— Station locations
— Observation times

But the data can tell you wonderful things if you can separate
the wheat from the chaftf

To succeed in this work, you have to LOVE DATA

ICBO2016, August 1-4, 2016





