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Presentation Overview

* Tracking drought across Arizona is hard:

seasonality, topography, multiple
timescales

 Tools need to be flexible and able to

capture different scales of variability

* No ‘silver bullet’ tool or product
» Consulting multiple drought information

products good practice...but which
ones?
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Climate Science Applications Program

Deliver relevant climate
information to agricultural
and resource
management
communities

Conduct applied research
on SW US climate

Make climate science
useful and useable
through extension
programming
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Station level seasonal climate summaries
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1982-1983 Cool Season Climate Summary
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2015 Monsoon Summary
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2014 Monsoon Summary
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2012 Monsoon Summary
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2016 Monsoon Summary
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Total Precipitation (in): 06/15/16 to 09/14/16 Percent of Average Precipitation (%): 06/15/16 to 09/14/16
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DroughtView: Remote sensing (vegetation ‘greenness’) visualization tool
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DroughtView: Remote sensing (vegetation ‘greenness’) visualization tool

Reported Impacts

agregion.com
Results from Pima Association of
i he 2015-16
improvement in perennial
extent after several years of r
015 was at 11% of histol
June 2016 still
impacts but improved
times greater
\G recommends con ed
ater conservation in rural areas to sustain shallow
groundwater areas.
3,2016

Attached Images

August 28 - September 12, 2016 August 28 - September 12, 2016

VI Vegetation Greenness g Difference From Average
r — aae Qanns o — — — — —

http://droughtview.arizona.edu/

CSAP

Yo %
C
Climate Science Applications Program - University of Arizona Cooperative Extension = Climate Assessment for the Southwest



60

Long-term
Drought™

A 50

45

40

Short-term

-3 -2 -1

w
()

SPI Length(mos)
N w
(6} o

15

Drought

N e

Precip Anom(in.)
o

&

Arizona Climate Division 7, Standardized Precipitation Index - (1-60 mos, Jan1981 - Aug2016)
1 2

0
 DRY . Average
I

‘
w" 1)

I

o

1 1
| M Monthly Precipitation Anomaly (in.) |

Aug16

1 |
Jan85 Jang0 Jang5 Jan00 Jan05 Jan10 Jan15
Year

Climate Science Applications Program http://cals.arizona.edu/climate/misc/spi/spi_contour.html oata source NOAA National Climatic Data Center
University of Arizona Cooperative Extension fp./iMtp ncde. noaa. gov/publ/data/cirs/climdiv
hitp //cals arizona edu/climate Base Period= 1900-2016 Date created: 12-Sep-2016



Climate mformatlon outreach..
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Where Do Seasonal Climate
Predictions Belong in the Drought
Management Toolbox?

By Michael A. Crimmins and Mitchel P. McClaran

On the Ground

* Seasonal dimate predictions, based largely on the
status of the B Nifio-Southem Oscillation, are one
such tool but need to be used with prudence,
understanding when and where they perform the best.

* Advance planning and preparation for drought includes
finding the right place for uncertain dimate predictions
in management decision making, as wellas working to
reduce overall exposure to drought risks.

Keywords: drought, seasonal climate prediction,
forecasts, El Nifio-Southem Oscillation.
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mught iz a menacing ramral hazard to ranchers

and rangelnd managers alike. Is impact on

forage production and warer msources have been

studied for decades, with many tools to manage
and antidpare its impac emerging from this work. Seasonal
climate predicrions provide an additional waol o prepare for
drought. Thase predictions have been improving in recent
decades, especially for winter precipitation predictions because
of connections with sea surface temperamre and pressure
anomalics that manifest during El Nifio-Southern Oscillaition
events. However, their limited predictive power in the
summer growing seaon for most regions and coarse spatial
resolution have limited their adoption by ranchers and
rangeland managers. Therefore, rather than a panacca,
seasonal dimate predictions are betrer viewed 2= only one of
many tools to increase preparation for funre droughr.

2016

What Are Seasonal Climate Predictions?

Seasonal dimare predictions sit ar the intersection of
weather forecasts that cover the timescale of hours o about 2
weeks and long-term  dimate projections, which typically
extend beyond 1 year and out w a C!!I1f|.l|'_\-'.1 Prediction of
weather and dimate at any timescale is challenging, but this
intermediate seasonal dmescale of beyond several weeks to
about a year brings its own set of challenges. Seasonal climate
predictions are stuctured © examine slowly evolving
components of the climate system and then aiggest how
they may affect the expected average climate for the next
maonth or coming seasons. These slowly varying components
aof climate include things like sea surface tempemtures in the
large occan hasins, sea ice and snow cover ar higher lattudes,
and zoil moisture levels over large continental areas.

The El Nifno Southern Oscillation

One of the most relisble dimare phenomema used in
seasonal climate predictions is tracking and attempting to
forecast the state of the El Nifio-Southern Oscillation
(ENS0). ENSO is a somewhat regular (on the order of 2-7
years) shift in sea surface temperamres along the equaror of the
Pacific O'cean basin, Mormally, temperatures are cooler in the
eastern Pacific and warmer in the westem Pacific due to
casterly winds camsing upwelling of cool water in the east and
the movement of warmer surface water to the west. In some
years, stronger than average casterly winds will intensify this
pattem of cool east-warm west sea surface temperatures,
which is termed a La Nifia event. Dhring El Nifio cvents,
these casterly winds weaken, ing warm water to slosh back
to the central and eastern Pacific with warmer than average sea
surface tempermres in these egions.

The bocation and extent of warm sca surface tempertures
iz critical in determining where anomalous tropical convection
ocours and, in um, its impact on global circulaton parterns.
Across the continental United States, the impact of ENSO is
strongest during the winter season when the storm track
driven by the position of the jet smeam is typically dierupred

Climate Science Applications Program - University of Arizona Cooperative Extension
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evaliated and integrated into this product based on tools past
performance and expert judgement.” The National Oceanic and
Amospheric Administration Climare Prediction Center
(NOAA-CPC) s suite of scasomal climate outlooks the
third Thursday of each month for the coming month and
overdapping 3-month periods o cover a year from the current
date. The outooks indude precipitaion and temperatur
information represented inprobabilities of observing the seasonal
mean {or “nomnal” for the most recent 30 -year nomal period) for
temperature or total for predpitaton falling n one of three
caregories (terciles). Theseterciles (thirds of the full distribution)
represent above (67th-100th pereentle), normal (34th-bith
percentiles), and below (1st—33rd percentiles) normal conditions
hased on the historical dara for thar location.
The outooks am typically depicted as maps of probability
anomalies for each of these three categories. For ecample, green
show the shift in odds toward weter than median
and brown shows a shift in the odds toward drier
ian iz used as the messure of central rendency for
precipitation rather than average because of the nature of typical
predpitation distibutions, which often consist of many small
values and only a few large values. White colors on the map
indicate equal chances of olseming toral precipimtion or

average temperature over this season in any one of the three
categories, effectively communicating thar there is not
enough informaton to shift the odds in any direction and
make a useful forecast.

The 3-month precipitation outlook made in October of
2015 shown in Fig. 2 has a very large shift in odds toward
wetter than median conditions across much of the southem
states and drier than median conditions acmss the northem
states for the upcoming December to February season.
Looking at Arizona in particular, the 50% probability anomaly
indicares thar there isa 50% chance of seeing above- normal
{upper third of the historical distibution) total December to
February precipitation, a 33% chance of obscrving normal
(middle third of disribution) precipitation, and only a 16%
chance of ohserving below-normal precipitation over this
period. The exact opposite forecast is being made for Montana
with a 50% chance of below-median precipimton (boom
third of local distribution) and implicidy a 16% chance of
above-median precipitarion. In between the dry signal to the
north and wet signal to the south is the dreaded equal chances
depiction, which indicates that total predpitmtion between
December to February is equally likely to be wetter, drier, or
simply near median vahies.

FRgure . Three-manth pecpldalion culeok made in Oclober 201 5 for the December-Januany-F ary period (NOAA-CPC)L
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Developing new precipitation monitoring strategies for ranchers and range managers




Precipitation Logbook Generator

Precipitation Logbook Generator ~ About Tool  Choose a location ~ Generate Logbook

Set location and download data

| https://uaclimateextension.shinyapps.io/precipChart/

use cursor to pan -- only works for locations within
continental U.S.)

Flagstaff
2. Click 'Download data’ button (this may take a couple of =

seconds, look to upper right corner for progress
message)

3. Proceed to Generate Logbook page

Download data
ARIZONA

Selected location Phoenix
o

Latitude: 32.2685554462148

Longitude: -110.906810760498
—— SYuma
Mexicali

s
Precipitation Logbook Generator ~ About Tool  Choose a location  Generate Logbook

Cumulative Precipitation Chart

Generate custom chart and logbook Tucson, AZ

A 1. Select the month and day that the summary chart will
CALIFORNIA begin on and then select the chart length in days
2. Label the chart with a site description or gauge name.
3. Click on the 'Generate chart' button and the custom
chart and fillable table will appear on the left Very Wet
4. Click on the 'Download' button to save a printable file

Leaflet | Tiles © Esri — Esri, DeLorme, NAVTEQ, TomTom, Intermap, iPC, USGS, FAO,
o b m— start Month:

6 -

Start Day:

cumulative precip

Chart length

(days): Ll
120 Very Dry
L3

Site name:

eln 086 Y X i v ¥ 0o 1om

Tucson, AZ Day of year

Generate Chart Selected location
Selected locatio

Lat: 32.2685554462148
Lon: -110.906810760498
Elevation (ft): 2391.7

Download printable chart/table (html file that can be
Effed and Pwggd with browser)

Center of data grid cell
& Download Lat: 32.25
Lon: -110.916667
Elevation (ft): 2428
Distance between selected location and center of grid cell (ft): 7407
Climate Science Applications Program - University of Arizona C




- Precipitation Logbook
Pl’lntable recipitation Logboo o
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Working to tie curves to
specific decision points
and management actions

Cumulative Precip on Aug 39

amamimie ’ s ! | ‘ 4 I 4 - . "
0821 0828 0705 0712 O 26 0802 0809 0816 0823 08 Very Wet: Increase stocking

Day of year - Wet: No action

———— T ———

001 5™ - Dry: Increase monitoring

. ... | = Very Dry: supplement feed/
* A4 - °* | water; relocate cattle
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Thanks!

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



