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Crought Impact Twvpes:
~' Delineates dominant impacts

5= Short-Term, typically less than
E months (e.qg. agriculture, grasslands)

L = Long-Term, typically greater than
E months (e.g. hydrology, ecology)
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U.S. Drought Monitor September 17, 2013 U.S. Drought Monitor February 25, 2014
(Released Thursday, Feb. 27, 2014)
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U.S. Drought Monitor July 22, 2014 U.S. Drought Monitor September 2, 2014

(Released Thursday, Jul. 24, 2014)
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Water-year Precipitation

CONUS + Puerto Rico: Current MWater—-Year (Oct 1) Observed Precipitation
Valid at 9/18/2014 1200 UTC- Created 9/18/14 15:52 UTC
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Water-year Precipitation

CONUS + Puerto Rico: Current MWater—Year (Oct 1) Percent of Normal Precipitation
at 9/18/2014 1200 UTC- Created 9/18/14 15:52 UTC
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Water-year Temperature

Departure from Normal Temperature (F)
10/1/2013 — 9/17/2014
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Short-term Drought Conditions

Arizona - 6 month SPI
August 2014
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| ‘ ‘ | | | 3% A4 WestWide Drought Tracker - WRCC/UI Data Source - PRISM (Prelim), created 16 SEP 2014
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Long-term Drought Conditions

Arizona - 36 month SPI
August 2014
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cs AP WestWide Drought Tracker - WRCC/UI Data Source - PRISM (Prelim), created 16 SEP 2014
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Temperature (Deg F) .
c & & 8 8 8
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Precipitation (Inches)
L=y}

SAFFORD, AZ - 2014

http://www.wrh.noaa.gov/climate/temp- graphs.php?wfo=twc

Normal total-precip. = 8-in.
Current total precip = 6.84 in. . > 6.84

Safford daily temperature and precipitation Oct 2013 — Sep 2014
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Monsoon Season
Precip —total (in)

Map produced using daily total precipitation estimates from the NOAA National
Weather Service Advanced Hydrologic Prediction Service (AHPS). Data information
available at http://water.weather.gov/precip/about.php. Date created: 18-Sep-2014
University of Arizona - http://cals.arizona.edu/climate/
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Monsoon Season
Precip — % of avg
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Percent of Average Precipitation (%): 06/15/14 to 0

9/17/114
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Map produced using daily total precipitation estimates from the NOAA National
Weather Service Advanced Hydrologic Prediction Service (AHPS). Data information
available at http://water.weather.gov/precip/about.php. Date created: 18-Sep-2014
University of Arizona - http://cals.arizona.edu/climate/
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Percent of days with rain (>0.01"): 06/15/14 to 09/17/14

Monsoon Season
Precip — % days

Map produced using daily total precipitation estimates from the NOAA National (\, E! CALS
b

Weather Service Advanced Hydrologic Prediction Service (AHPS). Data information
COOPERATIVE

CSAP available at http://water.weather.gov/precip/about.php. Date created: 18-Sep-2014 THE UNIVERSITY
University of Arizona - http://cals.arizona.edu/climate/ CLIMAS "G Axizona' | EXTENSION
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Arizona Precipitation Anomaly (% of ave) Coverage: 06/15/14 to 09/17/14

_________ :__ we AZ Monsoon
______ PreC|p and
V "R Dewpoints

Percent of Arizona in Anomaly Category

I Below Avg (<75%)
108 [ ]Near Avg (75-125%)

I Above Avg(125-200%)

I Much Above Avg (>200%)

0
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Figure produced using daily total precipitation estimates from the NOAA National
Weather Service Advanced Hydrologic Prediction Service (AHPS). Data information
available at http://water.weather.gov/precip/about.php. Date created: 18-Sep-2014
University of Arizona - http://cals.arizona.edu/climate/

Tucson Airport Ave. Daily Dewpoint Tracker

Dewpoint {(deg F)
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U.S. Seasonal Drought Outlook

Drought Tendency During the Valid Period
Valid for September 18 - December 31, 2014

Released Setember 18, 2014

KEY:

- Drought persists or  Author: Anthony Artusa, Climate Prediction Center, NOAA i:?c;.
intensifies http: //www.cpc.ncep.noaa.goviproducts/expert_assessment/sdo_summary.html

Depicts large-scale trends based on subjectively derived probabilities guided by short- and
long-range statistical and dynamical forecasts. Short-term events — such as individual storms -
cannot be accurately forecast more than a few days in advance. Use caution for applications
. — such as crops — that can be affected by such events. "Ongoing” drought areas are
Drotht removal "kEIy approximated from the Drought Monitor (D1 to D4 intensity).

For weekly drought updates, see the latest U.5. Drought Monitor.
Drought development NOTE: The tan area areas imply at least a 1-category improvement in the Drought Monitor
likely intensity levels by the end of the period although drought will remain.
The Green areas imply drought removal by the end of the period (DO or none)

Drought remains but
improves



Seasonal

Forecasts

EC MEANS EQUAL
CHANCES FOR RA:. N
A MEANS ABOVE

N HEANS HORMAL

fffB MEANS BELOH
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Sept Forecast
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Climatic Context
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SAFFORD AGRICULTRL CTR, (1948-2012)
Average and Record Extreme Daily Temperature
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SAFFORD AGRICULTRL CTR, (1948-2012)
Average Daily Precipitation and Potential Evapotranspiration (PET)
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Example Water Balance: Walnut Gulch
Arizona
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http://www.tucson.ars.ag.gov/dap/field_sites.htm
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Precipitation: 1000-1988

Reconstructed Precipitation
—— 1000-1988 AD Average (100%)
e Adjusted 1959 Value (40.2%)
- Adjusted 2006 Value (23.1%)
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Graham County Annual Precipitation Anomaly (in) 1900-2013
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Diff from Avg (in) Diff from Avg (in) Diff from Avg (in)

Diff from Avg (in)

Graham County Winter(JFM) Season Precipitation Anomaly (in)
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Arizona Climate Division 7, Standardized Precipitation Index - (1-60 mos, Jan1981 - Aug2014)
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Diff from Avg (F)

Graham County Annual Temperature Anomaly (F) 1900-2013
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Diff from Avg (F) Diff from Avg (F) Diff from Avg (F)

Diff from Avg (F)

Graham County Winter(JFM) Season Temperature Anomaly (F)
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Atmospheric Controls on
Arizona Climate
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Global Energy Balance

Net
e cooling

!

Net
cooling

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

Eastwards velocity (m s1)
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Global Circulations: Flows of
Mass & Energy

Atmosphere

WEST Ocean
WINDS
EAST WINDS

EAST WINDS .
WEST
WINDS From http://www.bom.gov.au
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Global Circulation

http://www.cmmap.org/learn/climate/gencirc.htm

http://earth.nullschool.net/I

T -
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http://www.cmmap.org/learn/climate/gencirc.html
http://www.cmmap.org/learn/climate/gencirc.html
http://www.cmmap.org/learn/climate/gencirc.html
http://www.cmmap.org/learn/climate/gencirc.html

Atmospheric Circulation and
Arizona Climate

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

* Arizona has a unigue
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

http://www.geography.hunter.cuny.edu/~tbw/wc.notes/7.circ.atm/animations/GlobalWind.html

rogram - University of Arizona Cooperative Extension l ! Climate Assessment for the Southwest
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http://www.geography.hunter.cuny.edu/~tbw/wc.notes/7.circ.atm/animations/GlobalWind.html

easonality of Circulation
Patterns

Sea-Level Pressure and Surface Winds

CSAP

111}

Climate Assessment for the Southwest
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CSAP
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Global Circulations and Aridity

Climate Science Applications Program - U
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Global Hydroclimate

Precipitation

10 R

Run OffiwWater Surplus
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Interannual Climate Variability
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What are El Nino and La Nina?

OCEAN TEMPERATURES (°C)
EL NINO LA NINA
Jan-Mar 1998 Jan-Mar 1989
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Atmosphere-Ocean Coupling

Normal Conditions

Conveclive
Choidatlion
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Atmosphere-Ocean Coupling

El Nino Conditions




Atmosphere-Ocean Coupling

La Nina Conditions




Dominant Circulation Pattern: La Nina Winter
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Dominant Circulation Pattern: El Nino Winter
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Arizona ENSO Connection

Arizona statewide October thru March Precipitation
(versus Southern Gscillation Index for prior June - Movernber)
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ENSO: 1982-2014

Istorical NINO3.4 Sea Surtace [emperature Anomaly
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Weekly Average SST 2014/09/07 - 2014/09/13
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2014/09/07 - 2014/09/13
I |

Weekly SST Anomaly
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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 - University of Arizona Cooperative Extension



Thanks!

crimmins@u.arizona.edu
http://cals.arizona.edu/climate
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