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WHAT Is COCORAHS??

“CoCoRaHS is a made up of
grassroots, non-profit, volunteers of all
community-based, — backgrounds and ages . ..
high-density P

precipitation network
P 3 |







Once trained, our
volunteers collect data
using low-cost
measurement tools

Aluminum foil-wrapped
Styrofoam hail pads

4-inch diameter
high capacity rain gauges
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" CoMMUNITY COLLABORATIVE RAIN, HAIL & Snow NETWORK

“Because every drop counts"”
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CoCoRaHS’s main focus IS to provide:




precipitation data . . .
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This data allows CoCoRaHS to supplement existing networks and provide many useful results
to scientists, resource managers, decision makers and other end users on a timely basis.



. . . as well as educational opportunities
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WHY COCORAHS ??

1) Precipitation is important 2) Data sources are few and
and highly variable rain gauges are far apart

Precipitation (in.)
i Oo-6-08 M2z M&-2
W< [J08-12 [za-3z We—2
Wo.1-0.2 [J1.2-16 @32-40 @12-16
Mo.2-04 [16-20 @4+ [1e-20
Mo.4-06 M20-24 Ws— 20+

c
iel
(]
R}
£
—
@
a
>
)
°
@
(2]
=}
=
()
o
o




3) Measurements from many’ Sources
are not always accurate (especiallysrow)=

City death toll at 5; [
: giamag,a in I..ﬂl[lnns

9) Storm reports can
save lives



COCORAMNS DATAISIUSED BY: MAN Y/

USDA—Crop production
Engineers

Scientists studying storms
Mosquito control

Farm Service Agency
Ranchers and Farmers
Outdoor & Recreation




Who Sponsors CoCoRaHS?

The National Oceanic and Atmospheric Administration

Colorado State University and other universities

USDA, BLLM; Cooperative Extension

-

NationaitVWeatherssSenic
Inreliviclilz=ll Copirdotitors
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SECTION ONE:
Observer Information

In this section we will:

a) Explain what we will need from you before you
become an observer

P) EXplain what you will_neea’berore you:can participate. 6




a) What we will need from you
before you can participate as an

observer:
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info@cocorahs.org
cocorahsgc@msn.com
nolan@atmos.colostate.edu

Your commitment to collect
accurate scientific data




b) What you will need before
you can participate as an observer




A sincere desire to help study and
learn about storms

Training

(In person or on-line)

#3

A unique station number and name

(we will assign you one)

" li::O-LR-368

%




#4

A CoCoRaHS “4-inch” rain gauge
installed in a good location

' ComMHunITy CoLLanoraTive Ram, Hail & Snow METwoRs
“Recfui e eviry drap CouArE"”

lparams umscnams]

Pascwsrd mre———
DOSare Login

[[Log In}

« Fmd wour login info.
« Apohyts be s Cocarabe obssrver

* “wiharksar Coordnadin
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#6

Hail pads
(some states may not be
participating)

|plteigpleitio)s
telephone

capabllities

The ability to gather accurate data
and transmit it in a timely fashion

P

! Large Hail 1" ¢

8




SECTION TWO:
Setting Up Your Equipment and Observing Precipitation

In this section we will:

a) Show how/where to place your gauge and hail pad

P)  EXplain now: termeasurerrainiall; ' as
c) lllustrate how to observe hail ;

d) Show how to measure snow depth and
water content




a) Placement of your rain gauge

| Location is ;.;-;'-"; b L e\
the key to
good data! )
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Places not to place your gauge

Using your gauge to hold up your gutter

The #1, all time worst place to downspout is not a wise choice either!
put your rain gauge is to leave it

in the box!



Avoid placing it
under trees or
any structure

| the deck IS still'teo
W close to the house



Also avoid placing your gauge near:

mountain lions?




And finally avoid anything that would artificially
increase or decrease your gauge catch

e
-

i
Such as a solid fence 02
| >

This can cause updrafting during strong winds, a
which may reduce your gauge catch O

O




Ideal placement of your gauge

' Photo by M. Suedukum




Distance from obstacles

* In open areas strive to be twice as far

from obstacles as they are high.




Distance between Trees

Ideally, place your gauge equidistant from the nearest trees




Height above the ground

In open areas place the gauge
top approx. 2 feet off the ground

This is to improve gauge
catch by reducing wind speed

This is to improve gauge catch by
reducing the impact of nearby obstacles



LEVEL and BEVEL

Make sure your gauge is level

Bevel the top of the post to
reduce rain splashing into the
gauge.




Hail Pad Placement




Where should | place my hail pad?

When you’ve found a good place for your rain gauge, that should be
good enough for your hail pad as well.




Elevate and Attach

TThe pad must be horizontal.
It Is best, but not necessary, to elevate the hail pad.
It should also be firmly attached so that . . .



. .. it doesn’t blow away!

“When [ast seen, our hail pad was headed north at 3@ and Elm”




Write the direction the pad is facing
on the pad’s back

This example shows an “N” for North




b) Measuring Rainfall




When should we read our gauges?

7:00AN is preferred
—— s >

Between 5:00AM and 9:00ANNENOK
S e b
Ohertines,are aceepte

- . i
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Reading your rain gauge

« Reading the rain gauge
IS easy but accuracy & e
consistency are AL
important. 1@

common situations you
may encounter when

reading your gauge.




Your most common observation

ikl

Y5

.. will'be , (0.00), nada, nothing, zilch!

It is important to know that it did NOT rain. Please report zeros!




Trace “T

When only a drop or two wet the
gauge record a “T” for Trace



Between “T” and “one tenth” of an inch

J‘n t's 5)'0.' o)f rou

b T




The surface of the water in the gauge looks
curved. How do | know where to read?

As water fills up the measuring tube, a
curved surface is formed called a
meniscus. This meniscus is formed by
the surface tension of a liquid in contact
with the sides of the tube.

Always read the bottom of
the meniscus, when the
making your daily rain

measurements.



A nice soaking rain

R

This is “one half” inch it's . . . NOT 5.0, nor 0.05, but 0.
(kind of like 50 cents out of a dollar)




A good rain
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Water! Water! Everywhere!

When more than an inch of rain falls the precipitation will
overflow into the outer cylinder. The whole gauge has a
capacity to hold 11 inches.




To measure greater than one inch . . .

[Pour out thefirst inch fiom oy p.our s remaining
the inner tube and write it ~ Water into the funnel &
down. measure using the inner

tube.
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Continue until allefthe

water has been measured.
Make sure you keep track

of your amounts along the way.
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c) Observing Hail




Fillfout yeur CoCoRaHS Hail Report Card.
After the storm is over attach it the back ofi the pad.




#2 Fill out an on-line hail report
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#3
Drop off or send in your hail pad

Drop off your hail pad and pick up a new one at one of our drop off
locations in your community (see the Web site for locations)




d) Measuring Snow




If snow is anticipated

Remove the funnel AND inner tube, otherwise snow will clog the funnel



There are two ways in which
sSnNow is measured:

1. Liquid water content
- From the gauge
- From a core sample

O : ; ‘,-l
=225 el snewirall
accumulation

- EXisting snow
depths




Measuring liquid water content
from your gauge
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If you live in a protected area many times
you will have an accumulation of snow on
the rim of your gauge
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How do | know what to measure
and what not to??

%\ h ...; ?\'\\!!!1 =

Take your snow-swatter and tap gently on the rim of the gauge




What falls in gauge we measure

A

We will disregard the snow that lands Go ahead and clear away the snow

outside the gauge. from the gauge



Melting snowfall

*_‘“

Add some warm water to the inner cylinder Notice that you have two cylinders



Carefully measure your tap water
before adding to outer cylinder

Be sure to measure to nearest hundredth of an inch




Add the warm water to the snow sample

Pour water directly into sample Allow sample to completely melt



Measure the liquefied snowfall sample

S

Pour snow sample into smaller tube Remember “Every drop counts!”






Remember to subtract the amount of
warm water that you've added to the tube

NREAEIREIOR0:7I INCES of Waler
mlnus 0) 50 lnches of water added

Tibe il e e
=\\ateradded 0.50

Finalreading 0.29



Measuring liquid water content
from a core sample




,__;&F A
/ot alﬁay,s g|v x L A0
'shaf Water ‘contént.

Wlnd deflet:ts snow around(the gauge and wet
snow may stick to the rim. Therefore £
“core sample” may. be neFEEEEN




First find a representative location

“This looks like =

“"& T”'éu _ the best place!”
; Ty e,

The location should have not drifted, melted, or blown clear



Steps to cuttmg a sample

T e
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Place gauge upside down and Clear snow from around
push down into the snow the gauge



Capturing the core

Slide snow-swatter Carefully lift and get Bring the sample
under gauge ready to flip the gauge inside to melt




Snow Cores in deeper snow




In wetter snow, the core will come
out as one piece




Record your measurement

e

Enter your data on the precip sheet... or using the CoCoRaHS Web site
WWW.cocorahs.org



Again, there are two ways in
which snow is measured:
1. Liquid water content

- From the gauge
- From a core sample

2. Degir] gf S0y
oLl splovwyfelll zsleatipitifzitiens
—SEXISUNG SneW AEPLNS

Now let’s look at the second way — Depth of Snow




What is Snowfall ?

Snowfall is the
accumulation of new
snow and sleet in the
past 24 hours prior to

melting or settling

%

S



When do | measure new snowfall?

Your observation is
normally around 7AM.
Because snow melts
settles and drifts it is wise

lf f ;

The goal of reporting new snowfall is to report the
maximum accumulation prior to melting and settling



Measuring snowfall




Where to measure new snowfall

Measure newly fallen
snow your snowboard if
the snow has fallen and
accumulated uniformly.




Snow measured under a tree

s :!",_-ll—-—._ _,,..-'..-
- . - -
P 5

Notice that only 3.0 inches of snow has accumulated here



Snow measured in the open

=< T g )
-i.f.

Where as 6.5 inches has fallen in the open




Angle of Measurement
Ll gt L AT

ot

% R

Measure at eye level, as an angle will give you an inaccurate measurement



Replace the Board

After you have measured the snow on your board, clean it off
and replace it on top ofi the newly fallen snow. Be sure to mark
its location. Now you are ready for the next snowstorm.




In Windy Locations

" If there have been
strong winds and |
dnftmg.ypu may have e—

mg, Jl remen r; s mrl
mer)lIH the s /ér’ﬁ

ik
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Snow depthis the average depth of snow
(Including eld snew:as welllas new) that remains
on| the greunal at a particularr time, ofi.year.




Reporting snow on the ground

| | ...............
mna.li . W
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. On some d’ays will only partially cover the grouf%{o
record thistake an average of both covered and bare areas.



—

If half the ground has

. 2 2.0 and half the ground
~—= s bare, report 1.0” as

your total depth.

Merertnanta e

greund Is bare report I
(trace) and mention the
range of depths in your
comments.



How do | measure Freezing Rain?

“Freezing rain” is rain that falls in liquid form but
freezes on contact with a surface.

Do NOT report freezing rain as "Snow". Melt and
measure the moisture that has accumulated
inside your gauge and report that as your daily
precipitation amount.

Report ZERO for your new snow amount

Report the total depth of freezing rain remaining
on the ground at time of observation and enter
that in the "Total Snow on Ground" column. Make
a note in your comments section so that we know
it's freezing rain.



SECTION THREE:
Reporting Observations

In this section we will introduce you to the
Web-site and show you how to record your
observations




The CoCoRaHS Web site

www.cocorahs.org

" CoMMuUNITY CoLLaBORATIVE RAIN, HAaIL & Snow NETWORK
“Because every drop covnts”

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

Welcome to CoCoRaHS

VT ME
WA
MT ND i NH
+ Home : MM T MY MA
# AboutUs OR - Wi Ml — RI
+ Join Cocarahs o PA NJCT
+ Contactls 1A lll-l OH et Click Here
NE L Ao
NC
A _ I weatherwise
+ FAQ/Help oK | AR sc Read the
+ Education MS h ALy GA “CoCoRaHs Article"”
* Training Slide-ShowiEne) in the July/August 2007
% LA Isst_.leof )
Weatherwise Magazine
* Yolunteer Coordinators
* Hail Pad Key .
DistributioniDrop-off CofoRaHS State Things to

* b b @

Our Web site is informative and easy to use. Here’s how to begin —

Help Meeded
Printahle Farms

CocoRaHS Store
Calendar
The Catch

Messade ofthe Day

Sponsors
Presentations

Links

PENdINg State ey

NORTH CAROLINA
& NEW YORK Py

COCORAHS
WELCOMES

know about...

e Rain

/A Hail

*** Sn ow
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Login to CoCoRaHS

ComMMUNITY COLLABORATIVE RAIN, HaiL & 8o NETWORK
“Becouse every drop cau

Home | States | View Data | Maps My D ta Entry | Login

N

Userflame; user nome
* Home
« Joln Cocorats a o .
» Contaciils R,
= i the Spatlight .
Save Login

e Fimd your login infa,

o Applyto be a Cocorahs observer,

For questionz or commentz concerning thiz web page plesze contac e gebmaszber,
Cappright & J98E-2008, Coformds Climade Cantar, A rights rardivad.

Mo portion of this site may ba copied or raproduced without axpreass wlitten parmizion,

First, Click to Login




Recording your Daily Precipitation

|| Customize Links | | Free Hotmail || Windows Marketplace | | Windows Media | | Windows

CoMMUNITY CoLLABORATIVE RAIN, HAIL & SNow NETWORK
“Because every drop counts”

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

My Data Entry : Daily Precipitation Report Form

E Precipitation Report Form Submit Data Reset
nter My New Reports — ]
Station Number: CO-LR-810

Station Name :  Fort Collins 3.5 SW
* Denotes Required Field

“QObservation Date Q@

7:00 | AM (2] “Observation Time @
*Total Rain and Melted Snow in gauge in inches to the

List/Edit My Reports

0.05 @
Daily Precipitation nearest hundredth
fall @Yes ONo  Reportwas taken at registered location?

i d

© P LS
+ |ntense Precipitation
¢ Multi-Day Accumulation Observation Notes: (This will be available to the public)@

“-‘-‘-—I—.—_.,_.—l-.'.-/

New Snow
0.0 Depth of new snow in inches to the nearest tenth Q@
HA Melted value from core to the nearest hundredth ‘@
Total Snow on Ground
HA Depth of total snow in inches to the nearest half inch @
HA Melted value from core to the nearest hundredth @

Duration Infermation
[f atime is unknown or the stonm has not ended leave it blank.

Precipitation Began O AM OPM

Precipitation Ended O AM O PM
Heaviest Precipitation Began O AM OPM
Heaviest Precipitation Lasted minutes

These times are: | Select Time Accuracy £

After you login, the screen will automatically take you to the Daily Precip. Report



Enter Your Report

|| Custorize Links | | Free Hotmail || Windows Marketplace | | Windows Media | | Windows

CoMMUNITY CoLLABORATIVE RAIN, HAIL & SNow NETWORK
“Because every drop counts”

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

My Data Entry : Daily Precipitation Report Form

E Precipitation Report Form Submit Data Reset
nter My New Reports —— ]
Station Number: CO-LR-810

Daily Precipitation Station Name :  Fort Collins 3.5 SW
Hail * Denaotes Required Field

Intense Pracipitation =
Multi-Day Accurnulation 6/12/2006 3| *Observation Date @

* e

Monthly Zeros

_Record your measurement
in hundredths (0.00)

List/Edit My Reports

Daily Precipitation

Hail

Intense Precipitation
ulti-Dray Accurmulation

‘\‘-‘-‘-I—n—.—-—-—.“-“

New Snow

o.o Depth of new snow in inches to the nearest tenth @

HA Melted value from core to the nearest hundredth Q@
Total Snow on Ground

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

A Melted value from core to the nearest hundredth Q@

Duration Infoermation
[f & time is unknown or the storm has not ended leave it blank.

Precipitation Began O AM OPM

Precipitation Ended O AM OPM
Heaviest Precipitation Began O AM OPM
Heaviest Precipitation Lasted minutes

These times are: | Select Time Accuracy B

Here you will enter the total precipitation measured in your gauge




Recording Comments
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ComMMuNITY CoLLABORATIVE RAaIN, HaiL & Snow NETWORK
“Because every drop counts”

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

My Data Entry : Daily Precipitation Report Form

Precipitation Report Form Submit Data Reset
Enter My New Reports

Station Number: CO-LR-610
Daily Precipitation Station Name : Fort Collins 3.5 SW
Hail * Denotes Required Field

*
*
* |ntense Precipitation —
& Multir-Day Accurnulation 6/12/2006 5| *Observation Date©
¢ Monthly Zeros
7:00 |aM 2 “Observation Time @

*Total Rain and Melted Snow in gauge in inches to the

List/Edit My Reports

e — nearest hundredth©

¢ Hail @Yes ONo Report was taken at registered location?
® |ntense Precipitation - - " :

¢ MultirDay Accurmnulation Observa :(This will be available to the public

e — Brief, but intense thunderstorm at SPM last night.

Several brances broken on tree due to gusty winds.

0.0 Depth of new snow in inches to the nearest tenth @

HA Melted value from core to the nearest hundredth @)
Zhtal Snow on Ground

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

HA Melted value from core to the nearest hundredth @)

Duration Information
If & time is unknown or the storm has not ended leave it blank.
Precipitation Began O AM OPM

Precipitation Ended O AM OPM
Heaviest Precipitation Began O AWM OPM
Heaviest Precipitation Lasted minutes

These times are: | Select Time Accuracy [

Feel free to enter comments about the day’s weather under “notes”




Submit your Report

|| Customize Links || Free Hotmail || Windows Marketplace | | Windows Media | | Windows

ComMMuNITY CoLLABORATIVE RAaIN, HaiL & Snow NETWORK
“Because every drop counts”

My Data | My Account | Admin | Logout

Enter My New Reports Precipitation Report Form
Station Number: CO-LR-610

Station Name : Fort Collins 3.5 SW

Daily Precipitation
Hail * Denotes Required Field

*
*
* |ntense Precipitation —
& Multir-Day Accurnulation 6/12/2006 5| *Observation Date©
¢ Monthly Zeros

7:00 |aM 2 “Observation Time @
“Total Rain and Melt

* Daily Precipitation nearest hundred

¢ Hail ®Yes OMNo  Reportwasta

® |ntense Precipitation

& Wulti-Day Accurnulation Observation Notes: (This will g available to the public)@

e — Erief, but intens hunderstorm at SPM last night.
oken on tree due to gusty winds.

SJeveral brances

List/Edit My Reports WG Snow in gauge in inches to the

at registered location?

4

New Snow

0,

Depth of new snow in inches to the nearesttenth @

A Melted value from core to the nearest hundredth @)
Total gfiow on Ground

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

HA Melted value from core to the nearest hundredth @)

Duration Information
If & time is unknown or the storm has not ended leave it blank.

Precipitation Began O AM OPM

Precipitation Ended O AM OPM
Heaviest Precipitation Began O AWM OPM
Heaviest Precipitation Lasted minutes

These times are: | Select Time Accuracy [

Click “Submit™ and your data is recorded on our site
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Hail Report
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SECTION FOUR:
Frequently Asked Questions

In this section we will try to answer common
questions asked by observers.




Do | have to be home everyday torpariicipa nﬂ"‘i %
CoCoRaHS? v
Answer: No. Report when you are able. If' you are gone _ '

you may leave your gauge outside and report a multi- =g
day total when you return.

hat ifl'don't have a good place to put my. gauge?

ASWeEL: Few people have ideal locations: Do youribests ?‘__
Send site photos lii pessible torhelp interpret results:




What if it hails when I’'m not at home?
Answer: We still would like your hail pad. Report ‘

as much info as you can find out from friends and
neighbors.

D) | r2oort (ol dayy/ irlzlt rzls eolldeizel i) o)l
rain gauge: - . e

Answer: No. Dew Is not precipiiatenutieuNiizy, tqthe
dew In the comments. PR
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I have an automated weather station with a rain gauge.
Can | use that instead of the CoCoRaHS gauge?

Answer: In order to accurately compare CoCoRaHS

reports, all observers must use the 4 inch CoCoRaHS
gauge. Automated rain gauges tend to underestimate a
heavy rainfall and do not accurately measure water
equivalent of snow. You are welcome to place the
automated gauge beside the 4 inch gauge to compare
measurements, but report what falls in the 4 inch gauge
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