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Topics

Who and what is PRISM?
What rules govern US climate patterns?

How does PRISM put these rules into play across the
country?

How can we explore PRISM data?




Question #1

If you gathered all the active rain gauges in the country together and put
them in one place, they would cover an area the size of:

e The state of Rhode Island
e The city of San Francisco
e A football field

-@nnis c@ (2) 1 — CoCoRaHS, 1 — other networks
e |don’t know




Question #2

The wettest place in the lower 48 states is:

* Michigan’s Upper Peninsula

. @ic Mountains, Washington > ~200-260"
Coastal Louisiana

New York City

| don’t know




Question #3

The driest place in the lower 48 states is:

-@h Valley, Califoer 2”

* Denver, Colorado New York City

* Boise, Idaho
e |don’t know




Question #4

True or False: Temperatures at high elevations are always colder than those
at low elevations

* True

Cold air pooling




Question #5

A rain shadow is characterized by:

* Anincrease in precipitation on the leeward side of a major mountain
range

«__A decrease in precipitation on the leeward side of a major mountain range_

e |don’t know

>




PRISM Climate Group Overview

Applied research team since 1991,
founded and directed by Dr. Christopher
Daly

Housed within the Northwest Alliance for
Computational Science and Engineering {
(NACSE), College of Engineering, Oregon e i e
State University (10 FTE) g W o X B
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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



Geospatial Climatology

* The study of the spatial and temporal
patterns of climate on the earth’s surface
and the physical features that control
those patterns

* The most important physical features are
mountains and water bodies




Precip Stations
July 2015
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Precip Stations, no CoCoRaHS
July 2015
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Temperature Stations
July 2015
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What is PRISM?

* There are many locations in the US for which no climate observations
exist.

* To create a continuous map across the country, station observations are
fed into a computer model called PRISM (Parameter-elevation
Regressions on Independent Slopes Model).

P R I S M ESti m ateS CI i m ate 30-yr Normal Precipitation: July

Period: 1981-2010

variables, such as temperature
and precipitation, for a grid of
millions of pixels, each measuring
about 1/2 mile across over the
entire conterminous US.

Monthly Precipitation (in.
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What’s Behind PRISM?

We don’t have stations everywhere, so in order to create wall-to-
wall maps, we need a source of information that

* Drives many climate patterns
 Is available wall-to-wall

The answer is



Elevation (m)
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Terrain!




Terrain Has Direct Effects on Climate

* Precipitation tends to increase with elevation
 Temperature tends to decrease with elevation




1961-90 Mean January Precipitation, Sierra Nevada, CA, USA
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1961 90 Mean August Max Temperature, Slerra Nevada, CA, USA
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1961-90 Mean September Max Temperature, Qin Ling Mountains, China
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Using a Terrain Grid to Map
Temperature

Station

Grand Canyon temperature map:
PRISM incorporates the effects of elevation

Grid Cell




Add in Those Complicating Factors

From terrain grids we can also:

* |dentify storm barriers
Rain shadows

* |dentify coastlines
Marine influences

 Tell valleys from ridges
Cold air pooling




Rules for Getting Wet
Engage the Bucket Brigade

* Proximity to a Water Source

Is there a clear path to a water source and a prevailing wind that can carry
water buckets to your location?

* Elevation

Are you are high on a mountain? Air forced to move up and over a

mountain barrier makes the buckets dump more of their water as they pass
over you.




Pacific
(winter)

Mean Annual Precipitation

Annual Precipitation (mm)
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1100 -200 [_]900- 1,000 [ 2,000 - 2,500
[C1200-300 []1,000- 1,100 [Z] 2,500 - 3,000
[1300-400[]1,100- 1,200 [_] 3,000 - 3,500
[1400-500[__]1,200-1,300 13,500 - 4,000
[1500-600 ] 1,300 - 1,400 [__]4,000 - 4,500
[_1600 - 700 [ 1,400 - 1,500 [__] 4,500 - 5,000
1700 - 800 [ 1,500 - 1,750 [ > 5000

Atlantic
Gulf of y (all year)
Mexico -~
(all year)

)




Exposed to Pacific
moisture
Favorable wind
direction

Frequent storms
Elevated terrain

= Wet!

PNW Mean Annual Precipitation
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Rain Shadow Effect

Fol
/\/

Wind
direction

Driest

Copyright © 2004 Pearson Education, Inc., publishing as Beryamin Cummings.
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Topographic Facets
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Rain Shadow - Santiam

Pass, Oregon
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More storms

Fewer storms

California Mean Annual Precipitation

# 2

In rain shadow
* + Infrequent storms
Below sea level

Pacific
Moisture

Annual Precipitation (mm)
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[ 400-500 [ 1,200-1300 ] 3500-4,000
] 500-600 [ 1,300-1,400 ] 4,000- 4500
[ 600-700 [ 1.400- 1,500 [_] 4,500- 5,000
[ 700- 800 [ 1.500- 1,750 [__] > 5000
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SE US: Coastal and Mountain Effects

Coastal

Annual Precipitation (mm)
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Rules for Staying Cool in Summer
Get High or Go to the Beach

e Latitude

Are you in the northern US? Because of the lower sun angle, it is usually cooler
at high latitudes than at low latitudes

* Coastal Proximity
Because of its high heat capacity, water stays cooler in summer. Is there a clear
path to a large water body and a prevailing wind direction that can carry coastal
air to your location?

e Elevation

Are you are at high elevation? Summer temperatures at high elevations are
usually cooler than those at low elevations
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Coastal Fog

Golden Gate

Salinas Valley
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Rules for Staying Warm in Winter
Get Down or Go to the Beach

e Latitude

Are you in the southern US? Because of the higher sun angle, it is usually
warmer at low latitudes than at high latitudes

* Coastal Proximity
Because of its high heat capacity, water stays warmer in winter. Is there a clear
path to a large water body and a prevailing wind direction that can carry coastal
air to your location?

e Elevation

Are you are at low elevation? Winter temperatures at low elevations are warmer
than those at high elevations, UNLESS you are in a COLD POOL
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Cold Mountains, Colder Valleys
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Central Colorado Terrain and
Topographic Position

Terrain Topographic Position



Cold Air Pools Create Temperature Inversions

1971-2000 Mean January Minimum Temperature
Central Colorado
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2012 USDA Plant Hardiness Zone Map

Created with PRISM

The average coldest
night of the year

Used by millions of
gardeners to select
perennials that will
survive the winter

l,iS/DA Agricultural Research Service

United States Department of Agriculture

View Maps Map & Data Downloads Interactive Map m

Find Your Plant Hardiness Zone
Enter ZIP Code: Find

View Your State Map

Mapping by PRISM Climate Group - Oregon State University)

Stay Connected ﬂ\l i & a = B\

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

v

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. Ry
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USDA Plant Hardiness Zone Map
Colorado
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PRISM Public Data Portal
http://prism.oregonstate.edu

More and more climate-driven modeling and analysis
activities are performed within computer mapping
environments that need climate grids

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 A
applications in agriculture,
hydrology, engineering,
ecology, economics, retail,
and many others.

58558




Total Precipitation: 02 June 2014
Period ending 7 AM EST 02 Jun 2014
(Map created 03 Jun 2014)
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J Copyright (c) 2014, PRISM Climate Group, Oregon State University



Location

e State & County: |New Mexico v DonaAna v

Coordinates: Latitude: (32.2918 Longitude: -106.7648 Elevation: 3976ft (1212m)
Data Settings Click to select. Click & drag to pan. Use mouse wheel to zoom.
P RI S M D ata 30-year normals, 1981-2010 Vo .73 WD I W - I
(monthly and annual) T ] y
Resolution 4km 800m o8 ¢
Annual values | b
xp O re r start | 2006 ¥ |end | 2015 ¥ Torainas | | e
Single month values August v 185 {25 N
start | 2007 ¥ [end | 2016 ¥
Monthly values ] S e o e b
start | September v || 2007 ¥ Iy < %
end|August v |[2016 v T .
® Daily values A Las|Cruces
start |1 v || July v|[2016 v @) 347
end|8 v ||September v | 2016 ¥ | P
} ! w University i
Exa m ple : Data Stability: early (certain to change) Ll @ =) | . Park
i i oo
Units: @ English Sl (metric) * f G73)
Interpolate grid cell values (see text)
. . . . @3) TN
Daily precipitation for Climate Varabe — 2B
® Precipitation Mean dewpoint temp ’?-*-,W
LaS C ruces N M Minimum temp Minimum VPD ‘ /
) Mean temp Maximum VPD
Maximum temp | I AL - TNET S0
uly — eptember )

Controls
Retrieve Time Series Download Time Series Restore Previous Settings

Results can now be downloaded. or change the location/settings to examine a different time series

Latitude: 32.2918 Longitude: -106.7648 Elevation: 3976ft (1212m) Data stability: early
Precipitation / English units / Daily values 4km PRISM cells / not interpolated
01 July 2016 - 08 September 2016 (the PRISM day spans 24 hours ending at 1200 UTC on the day shown)

15 Aug 22 Aug

Blue area on timeline shows which portion is plotted above; use sliders to adjust what's displayed




PRISM Drought Indicator

Period ending 7 AM EST 28 Nov 2016
Base period: 1981-2010
(Map created 29 Nov 2016)

% Total Precipitation Anomaly: October 2016 - 28 November 2016

Example:

Precipitation % of
normal

1 Oct — 28 Nov 2016

% of Average Precipitation
Il [ so-70 [ 150-170 Faadie\
-0 [ |70-90 [ 170-200 L g
I 11-20[  Joeo-110 [ 200-300 A ‘3
I 20-30[ | 110-130 [ 300 - 400 < ™
‘- 0% 1o0- 150 [ - 00 / Copyright (c) 2016, PRISM Climate Group, Oregon State University

To change the window on the slider, use the dropdown lists or drag the scale handles.
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5 e o ) NS WL |
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Duration (months): |1 v | Start month: | 2016 Oct ¥ | End month: | 2016 Nov (partial) ¥ |

Choosing the current month as end date extends the time window to include whatever days have elapsed so far this month (e.g., a
duration of "2" months is actually "2 plus the fractional month").




PRISM PORTAL
ACCESSING THE PORTAL

To access the portal, make sure you are logged into your CoCoRaHS account and
then click on my account from the CoCoRaHS homepage

\A": " CoMMUNITY COLLABORATIVE RAIN, HAIL & SNnow NETWORK

“Because every drop—rount: (el £
Home | States | View Data | Maps

Welcome to CoCoRaHS! "Volunteers working together to measure precipitation across the nation."

JOIN
W Measurlng Reference Evapotransp|rat|on ET COCORAHS
8 Homo “The “up?’ side of the water
® About Us "
® Join CoCoRaHS
e Contact Us
® Donate . 6,829 daily precipitation reports received today as of 10/31/2012 3:43 PM EDT
o £ Daily Precipitation e . g
Resources ﬂg(;\hes X.XX) TRAINING
N 1013172012 SLIDE-SHOWS
e FAQ/Help
® Education .
® Training Slide-Shows Things to
e Videos e know about...
® Drought Impacts 0.00-0.20 .
e Evapotranspiration [ . e

WWW.cocorahs.org



PRISM PORTAL

ACCESSING THE PORTAL — National PRISM

® Change Username
® Change Password
® View My Account
e Edit My Account

———i™

Enter My New Reports

® Daily Precipitation
® Multi-Day Accumulation

® Hail

® Significant Weather

® Monthly Zeros

® Drought Impact Report
® Evapotranspiration

List/Edit My Reports

® Daily Precipitation
® Multi-Day Accumulation
® Hail

® Significant Weather

® Drought Impact Report
® Evapotranspiration

My Account

Home | States | View Data | Maps

My Data | My Account | Logout

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

(D Notification:

* View your CoCoRaHS Station Water Year Summary

Station | 5010 Water Year | 2011 Water Year | 2012 Water Year
Number

CO-LR-284 HTML Excel Charts HTML Excel Charts HTML Excel Charts

My Information
Name:

Email:
Username:
Status:
Creation Date:

CSU Foothills Campus
info@cocorahs.org
Foothills

Active

10/7/2004

Postal Address

One option is to click on the

Address W Laporte Ave
“blue” words PRISM PORTAL
State

County Larimer

Zip

to get access to the
Continental United States

PRISM Portal

View over a 100 years of modeled climate data for the Continental United States at the PRISM

Portal. Find out more about the PRISM Portal. The PRISM Portal is exclusively available to
participants of the CoCoRAHS network and can only be accessed from this page.

My Stations

Station Number Station Name (Type

CoCoRaHS |CO

State County  Details | PRISM Portal

PRISM Data




PRISM PORTAL

ACCESSING THE PORTAL — your station’s

® Change Username
® Change Password
® View My Account
e Edit My Account

\_——/
Enter My New Reports

Daily Precipitation
Multi-Day Accumulation

Significant Weather
Monthly Zeros
Drought Impact Report
Evapotranspiration

List/Edit My Reports

® Daily Precipitation

® Multi-Day Accumulation
® Hail

® Significant Weather

® Drought Impact Report
® Evapotranspiration

—

Hail
i

My Account

CoMMUNITY COLLABORATIVE RAIN, HAIL & SNow NETWORK
“Because every drop counts” Bﬁ E @

Home | States | View Data | Maps

My Data | My Account | Logout

(D Notification:

* View your CoCoRaHS Station Water Year Summary

Statlon | 5010 water Year | 2011 Water Year | 2012 Water Year
Number

CO-LR-284 HTML Excel Charts HTML Excel Charts HTML Excel Charts

My Information
Name:

Email:
Username:
Status:
Creation Date:

CSU Foothills Campus
info@cocorahs.org
Foothills

Active

10/7/2004

Postal Address
Address W Laporte Ave
City Fort Collins
State CO

County Larimer

Zip 80521

The other option is to click on
the “blue” words PRISM data to

PRISM Portal

View over a 100 years of modeled climate data for the Continental United States at the PRISM
Portal. Find out more about the PRISM Portal. The PRISM Portal is exclusively available to
participants of the CoCoRAHS network and can only be accessed from this page.

get access to your specific
station’s PRISM data.

My Stations
Station Number

Station Name

Type

CoCoRaHS |CO

State County | Details | PRISHM Portal

PRISM Data ||




PRISM PORTAL

ACCESS — Getting started

Access PRISM Estimates

Access Precipitation Estimates from the PRISM Climate Mapping System

() State & County | -
() Station ==

() Coordinates Lajftude: 44.5374 Longitude: -123.3038
() Click on map tgp/€hoose location

k & drag to pan. Use mouse wheel to zoom.

View Precipitation Data

® Latitude: 44.5374 Longitude: -123.3038

Untario Guebechis =F

Disthi
Columbia

Guif of:
Mexico

C'r‘c)g_kf

b Y t 4 Map data €2012 Google, INEG, MapLink, Tele Atias - Terms of Use

You are now in the PRISM
PORTAL.

You have four button options to
find your desired geographic
location:

State and County
Station number
Coordinates
Clicking on the map

A\



?) Historical "Normals” from PRISM - Mozilla Firefox ;Iglﬁl
File Edit View History Bookmarks Tools Help
< |PRISMRMA ... | {7 cai_tmax_us... | @/ WERA 1012-... | ) Oklahoma Gii... || Welcome to ... Igmmmlgmmm ]aneu | I Historical .. x] ] SRLERS

7:' ~ wera 1012 estes park 2013 P I

6 > ﬁ e |‘ cocorahs.nacse.org/normals.php?lat=40.3389&Jon=-105.5721&state =Colorado&county=Larimer &state 1=CO&coul

D scholarsArchive at Or... Oregon Climate Servi.. 48 FNMOC WxMAP % NRCS National Water ... & National Weather Ser... id TripCheck -Road Ca... % FAO Methodologieso... >

——

Access PRISM Estimates > Historical Normals

Historical "Normals" from the PRISM Climate Mapping System

Climatologists use normals as a baseline for determining the amount of precipitation expected at a given location. Normals are sets of 30-year
averages, and are recomputed at the end of each decade. The current PRISM normals cover the period 1981-2010, and include some

CoCoRaHS data.
Learn how the PRISM normal estimates are made
Learn how CoCoRaHS data were included in the normals
Average monthly precipitation (inches) for 40.3389/-105.5721 Mouseover to view individual values
(Larimer County, Colorado) and nearby locations over 30-year "normal" period Click-and-drag to zoom

. "Reset zoom" link restores full display
Average annual precip: 19.60"

View or download data values

Show: ¥ Nearby range

—— Monthly
Normal

Precip (inches)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Time Series Precipitation Data

Monthlv and annual precipitation values comouted bv the PRISM model are also available. Select the months vou would like plotted for vour ~




Annual Time-Series Data from the PRISM Climate Mapping System

Learn how the PRISM normal estimates are made

Start Date: 1895 Data for this date is unlikely to change
End Date: 2012 Data for this date is unlikely to change

Precip (inches)

Annual precipitation (total inches) for 40.3389/-105.5721
(Larimer County, Colorado)

1981-2010 30-year annual normal: 19.6"
View or download data values

30

0
1895 1907 1919 1931 1943

Mouseover to view individual values
Click-and-drag to zoom
"Reset zoom" link restores full display

Show: ™ Nearby range ¥ 1981-2010 30-year normal

~— Annual
precip

--- 1981-2010
30-year

annual norma

1955 1967 1979 1991 2003

Year

* PRISM time series grids incorporate all CoCoRaHS data
that have fewer than two missing days per month
« But you can always see PRISM data for your station!



What is this? An A-Bomb?




Close — A “Microburst”
Phoenix, AZ, 19 July 2016




So How Much Rain Fell?
Must Have Been HUGE!

Uh, dunno, there were no rain gauges there
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PRISM Public Data Portal
http://prism.oregonstate.edu

More and more climate-driven modeling and analysis
activities are performed within computer mapping
environments that need climate grids

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 A
applications in agriculture,
hydrology, engineering,
ecology, economics, retail,
and many others.
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