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Presentation Overview

 The global climate system

e An overview of Arizona
climate

 Why so much variability?

e Winter 2011/12
 VVolunteer Opportunities
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What is climate?

Climatology: analysis of
long-term weather
patterns over time or
space

— The frequency of
extreme events
also important in
climatic analyses
(e.g. droughts &
floods)

— Mean conditions
AND variability
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Climate
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the average weather patterns for an area over
a long perlod of time {20 - 1,000,000 years).

It Is determined by
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Global Energy Balance

Net
e cooling

!

200 300 400

Eastwards velocity (m s1)

Net
cooling

CSAP From http://www.bom.gov.au

=

Climate Science Applications Program - Arizona Cooperative Extension



Global Circulations: Flows of
Mass & Energy

Atmosphere

From http://www.bom.gov.au
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Background on AZ Climate



Annual Average Arizona Temperatures
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Annual Average Arizona Precipitation
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Arizona Climograph
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Temp (F)

Seasonal
Distribution of
Precipitation

*More winter precip in
northern AZ

eStronger monsoon
signal in southeast AZ
(more summer precip)

(graphic from Sheppard, et al.
2000)



Annual Average
Arizona Potential
Evapotranspiration

http://southwest.library.arizona.edu/
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Example Water Balance: Walnut Gulch
Arizona
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Gila County — Annual Total Precipitation

Total Precipitation for Arizona -- Gila County
12 month period ending in Dece mber
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Gila County — Summer Total Precipitation

Total Precipitation for Arizona -- Gila County
3 month period endirg in September
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Precipitation (inches)

Gila County — Winter Total Precipitation

Total Precipitation for Arizona -- Gila County
3 month pericd endirg in Mamch
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Reconstructad Precipitation
— 1000-1988 AD Average (100%)
— Adjusted 2002 Value (38%)
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Temperature

Gila County — Avg. Annual Temperature

Mean Temperature for Arizona -- Gila County
12 month period ending in Dece mber
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Changes in plant hardiness
zones: 1990-2006

Loading maps...
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Atmospheric Controls on
Arizona Climate
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Atmospheric Circulation and
Arizona Climate

Large-scale circulation
patterns are an important
determinant of local climate

Arizona has a unique
geographic position in
northern hemisphere

Circulation patterns are tied to
global ocean sea surface
temperatures

Patterns can persist for years
and even decades

HADLEY CELL CIRCULATION




easonality of Circulation
Patterns

Sea-Level Pressure and Surface Winds
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obal Circulations and Aridity
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North American Monsoon
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Monsoon

Monsoon start dates for
Tucson

*Average start July 3™
eEarliest start June 17 2000
sLatest start July 25 1987

July Mean Flow at 18,000 Feet

Climate Science Applications Program - Arizona Cooperative Extension

June Mean Flow at 18,000 Feet

Monsoon season rainfall
(June 15th to September
30th)

*Average monsoon season
rainfall 6.06”

*Driest monsoon season 1.59
in 1924

*\\Wettest monsoon season
13.84” in 1964



Upper Level Flow - May
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Upper Level Flow - July
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Interannual Climate Variability
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El Nino — Southern Oscillation

Normal Conditions

Convective
Chowlation

Tharm oclina

El Nino Conditions

Tharmocline
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Dominant Circulation Pattern: La Nina Winter
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Dominant Circulation Pattern: El Nino Winter

PERSISTENT EXTENDED PACIFIC JET STREAM
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Arizona ENSO Connection

Arizona statewide October thru March Precipitation
(versus Southern Gscillation Index for prior June - Movemnber)
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Pacific Decadal Oscillation
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» About HOAA

» Contacts

NATIONAL OCEANIC AND
ATMOSF’HEF{IC ADMINISTHATION

TED 3 TES

» Staff Directory  * Help

Weather.gov Forecast

» NOAA Organizations

Related Links

» Winter Outlook Conference
Call {mp3}
» U5 Drought Monitor

» Mational Integrated Drought
Infoermation System - U.5.
Drought Portal

» LS. Winter Outlook

» Hydrometecrological
Prediction Center

Media Contact

Climate Science Applications Program -
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»* SEARCH

U.S. dealt another La Ninha winter but ‘wild card’ could

trump it

Devastating drought in Southern Plains likely to continue

October 20, 2011

The Southern Plains should prepare for
continued drier and warmer than average
weather, while the Pacific Mothwest is likely to be
colder and wetter than average from December
through February, according to the annual Winter
Outlook released today by NOAA.

For the second winter in a row, La Mifia will
influence weather patterns across the country,
but as usual, it's notthe anly climate factor at
play. The ‘wild card’ is the lesser-known and less
predictable Arctic Oscillation that could produce
dramatic shor-term swings in temperatures this
winter.

MOAA expects La Mifia, which returned in August,

H S. Winter Dutlook

TEMPERATURE

High Resolution (Credit: NC

to gradually strengthien and continue through the upcoming winter. It is associated with cooler than normal
water temperatures in the tropical Pacific Ocean and influences weather throughout the world.

“The evolving La Mifia will shape this winter” said Mike Halpert, deputy director of NOA& s Climate
Prediction Center. “There is a wild card, though. The erratic Arctic Qscillation can generate strong shifts in
the climate patterns that could overwhelm or amplify La Mifia's typical impacts

Arizona Cooperative Extension




La Nina — Recent Conditions

Average SST Anomalies
2 OCT 2011
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Where are we headed?

Probabilistic ENSO Forecast tor NINO3.4 Region
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Closing Points

Elevation, latitude, and ocean sea-surface
temperatures create a complex Arizona
climate

Different mechanisms create summer
versus winter precipitation

Lots of opportunity for variability (spatially
and temporally)

Climate change Is real and a reason for
concern in Arizona

Climate Science Applications Program - Arizona Cooperative Extension



RainLog: Volunteer Precipitation Monitoring
Network for Arizona

*Network developed by wrainlogiorg
SAHRA and Arizona
Cooperative Extension in
support of state drought
monitoring needs

*Has over 1700 volunteers
and is continuing to grow
Complementary to existing
observing networks TR
Opportunity to collectand [ A2 | oo e
share precipitation data " N
across ungauged rural .. e N

areas

CSAP

T

@ 2007 Avizona Board of Regents. Developed by SAHRES v 1.3.4

& SAHRA [pxrinssi
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Log in | Register | Learn more

home data add data handbook my profile partners

srainlogiorg

maps links in the media

W1 ap B Satelite W Hybrid

Report of Rainfall Data for 8/2006 Select predefined region:

Tucson w

Select a report type:
) single day

) pate range

® Monthly totals

[August | [ 2006

Month/'Year: 872006

Rainfall Amount: 5.02 1 Getreport

¥TD Rainfall: 14.23
See YTD graph here

]

) http://www _rainlog.org - Rainlog.org - Rainfall Chart - Mozill...

File Edit View Go Bookmarks Tools Help @ -
2006 Precipitation >
From 06102006 to 0905,/2006
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My RainLog

* Encouraging volunteers e
to submit, store, and
manage their own
historical data

e Special functions and
tools to create reports
and graphics

e Historical data allows for
calculations of averages
and percentiles useful in
drought monitoring

 Many detailed records
submitted, ongoing
solicitation for more
historical data

Dleres
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Check out http IIwww, ralnlog org for more information!
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AZ DroughtWatch

AZ Drought\Watch

dF |
e
|

Home ¢ Oroughtvvatch User Guide

Reqgister

Drought Impacts: January-2009

J—x‘l
LOCR-LEES

Arizona's Drought Impact Reporting System

About AZ Droughtwatch

Summary Reports

County and watershed summary tables

Detailed impact reports (reguires
registration and logind

Impacts Reported Categories

in 0 of B categoties ﬂ
=)
in 1 of B categories
in 2 of B categaties
in 3 of B categories
. in 4 of & categaties
. in o of B categories
. in B of B categaties

Watershed Abbreviations

AGFR Agua Fria River-Lower Gila River

EBILL  Bill'Wiliams River

Ll Lowver Gila River belovww Painted Rock
Dam

LICR  Little Colorada River

LOCR- Lowwer Colorado River, Lees Ferry to

LEES Lake Mead

LOCR- Lower Colarado River below Lake

MEAD Mesad

L=JM  Laweer San Juan River

http://azdroughtwatch.org

Climate Science Applications Program - Arizona Cooperative Extension

1% s

AZ DroughtWatch beta release

About AZ DroughtiWatch

A7 DroughtVWatch is a tool designed to
collect qualitative reports of drought
impacts across Arizona. This impact
information is used in conjunction with
meterological and hydrological data to
characterize drought conditions.

Access recent drought status reports
cormpiled by the Governor's Drought
Task Force konitoring Technical
Commmittes

Find out rmore about A7 DroughtyWatch

What's new at A7 Drought\Watch

Arizona Drought Links

AL Dept. of Water Besources -
Drought Program

Rainlog Precipitation Monitoring
Metwork

U of & Climate Science Applications
Prograrn




Qualitative Impact Reports

=
&= Water Resources and Hydrology

=]
SURFACE WATER IMPACTS

71 A" Unusually low water levels in reservoirs, lakes, and ponds

Provide details about the impact: Upload an image:

™

How is this impact different this month than last month? Falling =

If applicable, provide a monetary cost of this impact (3):

A2 Unusually low flows in streams, rivers, and springs
A3 Poor water quality due to low levels/low flows
Ad Impacts on hydro-electric power generation
A& Meed for supplemental water due to drought impacts on local surface water resources (e.g. hauling water)
Add an impact for this category not listed above:
GROUNDWATER IMPACTS
Agricultural Impacts (food crops, cash crops, and aquaculture)
Livestock Production and Grazing Land Impacts
Societal and Community Impacts
Tourism and Recreation

Ecological Impacts

Submit Survey

Climate Science Applications Program - Arizona Cooperative Extension




AZ DroughtWatch

Summary Report for October, 2008

<-- Previous Month Next Month --> Impacts Reported '(;a.tlegories A Z D r O u g h tWat C h P r O V i d eS :

Binary Diversity in1 of & categoriss ™ e . .
el sl  ° AN easy to use —universally available
[ " 2 reporting system of drought impacts in AZ

LOCR1EES [l in 6 of & catenories E Ecology
b

in 0 of 6 categories e ALY

» Tools to catalogue, evaluate and report
2078 g e e i o those impacts across over time.

BILL  Bil Wiliams River
Lowver Gila River below Painted Rock
Dam

LICR  Little Colorado River

o ol Bl AZ DroughtWatch Supports:

LGIL

LOCR- Lower Colorada River below Lake
MEAD Mead

S a—  The Arizona Drought Preparedness Plan
o oo and Governor’s Drought Task Force
* Improves local-level vulnerability

SowOiy oo assessments and drought

Users Reporting to: | no filter Upper San Juan River

Observer Type: | no filter b EC [ Verde River p | an n i n g/m iti g ati O n i

Individual Watershed Report

Huc 6: Santa Cruz River Obszerver Type: Resource Manager/Field Technician Total Total Numbeor of
B . Abbreviati Wa hed Na & agricul Ii k i i I b f b f i
Hu(; 3: P-.-"-.mn.;. Wﬂsh.Ri"ito River ObSENatIDn FT'EC]LIEFIC}". 1 da}f hbreviation Watershed Name water agriculture livestock society tourism ecology ::::P‘:;o :‘\:In‘l:en:;o :E:el\lll:els
Upper Colorado River of
. IPCR a 0 1} 1} 1} 0 0
Huc 10: Cienega Creek = Lake Powell Area i .
Surface Water ||]]|].ﬂ(~_tg USJIN Upper San Juan River 0 0 0 0 0 0 0 0 0
T g g - R R LSJN Lawer San Juan River o 0 [t} 0 0 1} 0 1} 0
J This report is based on measurement of | | o o Lo CobadoRier, 5 s 5 5 ; ]
2 Unusually low Countys Clenega Creel Matural Presene s Toplo i bind [ . — . - =
' flows in streams,  pre-crought years for this time of year, th Lawer Colorade River
. . - . LOCR-MEAD below Lake Mead (Local 0 0 a 1] o o 1) o o
rivers, and springs  obsenved The amount of flow s higher t Drainage)
but J'OWE'." af Ehe Other S.'fE' BILL Bill Williams River 1] o a 1] 0 0 0 0 o
. UGIL Upper Gila River o 0 [t} 0 [t} 0 i} 0
Middle Gila River (Local
MGIL . o 1 [t} 0 0 0 1 1 1
H¥H Drainage)
IndIVIduaI waterSI1Ed Repﬂrt SPED San Pedro River 5 0 1} 0 0 1 5 4 4
. SCRZ Santa Cruz River 4 1 3 1] 1 o 7 5 4
Observer Type: Citizen Yolunteer™atershed Group SALT Salt River 0 o a7 a 3 T T 1 ;
Dbservation Frequency: 2-5 days VERD Verde River o o o 0 0 0 0 0 0
Agua Friz River-L
AGFR iy rarewer g il i 0 il il i i i
. . r Gila River bel
Tourism and Recreation Lol Panted Rock Dem 00 o o o0 o 0 0 0
. - RSON Rio Sonoyta o 0 o 0 0 0 0 o 0
Fublic land/park clasures to recreational users due to lack of o) i A P = AT 5 5 - )
increased wildfire danger RBAV Rio Bavispe o o 0 0 0 0 0 1 1




Resources

Climate Assessment for the Southwest
(http://www.climas.arizona.edu/)

National Weather Service
(http://www.weather.gov)

Climate Prediction Center
(http://www.cpc.noaa.gov/)

Western Regional Climate Center
(http://wrcc.dri.edu/)

National Drought Monitor
(http://www.drought.unl.edu/dm/index.html)

Climate Science Applications Program
(http://cals.arizona.edu/climate)

Climate Science Applications Program - Arizona Cooperative Extension
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