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Presentation Overview

* Tools for your drought and climate
monitoring toolbox

* US Drought Monitor — What is it and
how Is it made?

* Drought monitoring in practice




Tools for the toolbox

Tracking regional to local drought
conditions: WestWide Drought
Tracker
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Tools for the toolbox

Tracking regional to local drought
conditions: DroughtView
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DroughtView: Remote sensing (vegetation ‘greenness’) visualization tool
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Tools for the toolbox

Tracking drought at different
timescales: Experimental
multiscale SPI plots
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Tools for the toolbox

Climate and drought summaries:
Southwest Climate Outlook
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May Southwest Climate Outlook

Precipitation: An active jet stream has brought several moisture-starved storms into the Southwest in the last 30 days,
delivering windy conditions but little rain. While dry conditions are normal during this time of year, most of the Southwest has
received less than 50 percent of average precipitation since April 15.

Temperature: Temperatures in the last 30 days were mostly below average in Arizona and New Mexico except in southwest

Arizona, where temperatures were above average. Below-average temperatures across the Southwest were caused in part by

B Southwest Climate

several moisture-starved storms wafting in from colder, northern regions

Snowpack: Snowpacks have melted in nearly all of Arizona and New Mexico. In the Colorado portion of the Upper Colorado
River Basin, several storms—the same ones that delivered windy conditions to the Southwest—boosted snowpacks; that are
has also received above-average precipitation since January 1. On the other hand, below-average snowpacks are present in
the Rio Grande headwaters; precipitation there has been mostly below average since January 1.

Water Supply: Total reservoir storage decreased by about 380,600 acre-feet in Arizona in April; Lake Mead fell by about
848,000 acre-feet. Storage stands at 44 percent of capacity in Arizona and is lower than it was one year ago. In New Mexico
storage increased by 50,300 acre-feet in April. Storage is at 24 percent of capacity and is greater than it was one year ago.

Drought: Drought conditiens intensified in some regions of Arizona and New Mexico. Moderate drought expanded in
southwest Arizona and severe drought expanded in ceniral New Mexico. In northeastern New Mexico, extreme drought
deteriorated into exceptional drought. Compared to one year ago, drought conditions are similar in Arizona and less intense i
New Mexico.

ENSO: Sea surface temperatures and atmospheric conditions continue to indicate the likelihood that an El Nifio event will
form. There is greater than a 60 percent chance that an El Nifio will develop during the summer.

Precipitation Forecasts: The NOAA-Climate Prediction Center (CPC) is calling for slightly increased chances for above-
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average precipitation across the Four Corners region during the June—August period. While many dynamical models simulate

increased precipitation in the monsoon region, El Nifio in the past has beet
These mixed signals cause greater uncertainty in the monsoon region.

Temperature Forecasts: The CPC forecasts high chances for above-aver|
June-August period based on many different signals, including dynamical |

Fire Forecasts: Above-normal fire potential for the May—June period is fog
southwest New Mexico west of the Continental Divide. This forecast is bas|
availability of dry fine fuels, the heightened potential for warm and dry cong

Tweet May's SW Climate Snapshot ...

Figure 1.
International Research Institute for
Climate and Society

Figure 2.
] International Research Institute
‘r' (_ I [ |\1 A S @Xféﬁé:’aﬂ; for Climate and Society
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El Nifio Watch

A strong pulse of warm water traversed the equatorial Pacific Ocean
from west to east during the last several months, setting in motion
the emergence of a possible El Nifio event. Consequently, the
NOAA Climate Prediction Center {NOAA-CPC) issued an El Nifio
Watch in March. El Nifio events are characterized by unusually
warm sea surface water from the middle Pacific Ocean (near the
International Date Line) to South America. Very warm water has
emerged this spring along the coast of Peru and into the Pacific
Ocean along the equator (Figure 1). The timing and pattern of
these warm waters resembles conditions in 1997, a year in which
El Nifio became one of the strongest on record. NASA recently
released satellite images that showed similarities in sea surface
height anomalies between this May and those of May 1997; height
anomalies are related to sea surface temperatures (http:/1.usa
goviQMZwiE). While it is too early to estimate the strength of this
year's nascent El Nifio, wind conditions suggest it will continue to
strengthen. Near the surface around the equator, winds typically
blow westward, pushing warm water towards Indonesia. Recent
observations indicate these winds have weakened and at times
even reversed direction. These changes can help reinforce the
pooling of warm water in the eastern Pacific by enabling the warm
water in the west to move east. The slackened winds give rise to the
belief that it's not a question of if, but when an official El Nifio will be
declared

For an El Nino event to be designated official, SSTs in the mid-
Pacific Ocean along the equator need to remain above average
for several consecutive months. According to the ENSO forecast
issued by the NOAA-CPC and International Research Institute for
Climate and Society (IRI) in mid-May, chances for an El Nifio event
occurring in coming months rises sharply, from 48 percent in the
May—July period to 69 percent in the September—November period
(Figure 2). The chance of a La Nifia event returning during this time
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is very small, and neutral conditions also look unlikely. Even though El Nifio seems a near lock, climate model simulations
in May struggle to determine the short-term evolution of El Nifio. Nonetheless, confidence is growing that at least a weak to
moderate event is very likely to persist through the 2014-2015 winter. Moreover, there are hints that this event could become

strong, similar fo 1997-1998.

The speed and eventual strength of the burgeoning El Nifio event will influence the impact on the Southwest in coming
months. If the event quickly gains strength and persists through the winter, changes in weather patterns across Arizona

and New Mexico may include the weakening of the monsoon ridge and a delay in monsoon precipitation; enhanced late
summer and early fall tropical storm activity in the eastern Pacific Ocean, which increases the risk of storms striking land and
drenching the Southwest; and increased winter storm activity starting in December and persisting through February or March




Tools for the toolbox

Climate and drought summaries:
Southeast Arizona Climate
Summary
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SO u th eas t Arizona Southeast Arizona Climate Summary
limate Information Spring S

April 16, 2007 - Overall the winter of 2006-07 was another dry one with total precipitation amounts generally
below-average across southeast Arizona. Patterns of above-average precipitation accompanying the much
anticipated El Nifio event developed just south and east of the Arizona, bringing an exceptionally wet winter to
. f - much of New Mexico. Far-eastern Cochise, Graham and Greenlee counties were clipped several times by winter
Welcome to the SE AZ Climate Information Cleannghouse pQQE! Here you storms that pulled this moisture up into New Mexico in January and again in March. This storm track left much of
will find climate information speciﬂc to southeast Arizona in suppon of the rest of southeast Arizona on the cool, windy and dry side of these passing storms. February was exceptionally
. ia . o e dry with most of the region seeing less than 25% of average precipitation while Santa Cruz county only saw 2% of
climate sensitive Opera'tlons and activities. average for the month. Several cold snaps brought sub-freezing temperatures to most of southeast Arizona this
past winter, but an early season heat wave in March brought +30 °F temps to the western desert areas. Overall
temperatures were near to slightly-above average for the period of Jan-March.

Prediction Center indicate that the
. . - res and equal chances of above, below,
Southeast Arizona is specifically

1 - ttern that plagued much of Arizona this
couy aea neang i Ser| SPTINQ-SUMMeEr ....need help in [==5stzs
Grah dG | ti This pattern was weakly connected to the
PELCETLOET MEElEs CHIIES th for Arizona to benefit. The position of

comprise Arizona climate divisig d . . . I much of the region with below-average
designated by the National Clim esignin new version'! i piiosk s Y

. R S . indicate that temperatures will again be
climate information provided bel information on forecasts can be found
geographi C area. at http://lwww.cpc.noaa.gov).

Southeast Arizona Palmer Drought Severity Index and Precip. Anomaly: Jan. 2001 « March 2007

Slight rebound with
some winter

\J precipitation in Jan
{\ and March

Southeast Arizona Climate Bulletins
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A \ :
Fall 2002-Winter 2003 (~1 mb) ‘«J\‘n /r*.~"‘\,‘4.\“fﬂlh‘—‘\/\{\w; - '»\‘ J)\;‘\ AT
Winter-Early Spring 2003 (~1 mb) ; | : T U
Spring-Summer 2003 (~2 mb)
Late Summer-Fall 2003 (~0.5 mb) \WM»«
Winter-Early Spring 2004 (~0.25 mb)
Spring 2004 (~0.25 mb) R A A R A
Winter-Early Spring 2005 (~0.25 mb) Sicanlisos

;

Spring 2005 [‘-0'1 mb] Precipitation amounts were generally below-average from last fall through early winter 2007. Average to slightly above-

Summer 2005 ( ~0.1 mb) average precipitation in January and March helped boost PDSI values slightly indicating a minor improvement in short-
term drought conditions. A closer examination of precipitation patterns across the area (next page) shows that most of this
Fall 2005 (~0.1 mb)

improvement occurred in far southeastem Arizona.
Winter 2006 (~0.1 mb)

Spring 2006 (~0.1 mb) £ /‘ ARIZONA COOPERATIVE
rin ~=U. 1 m
Fall 2006 (~0.1 mb) THE UNIVERSITY OF ARIZONA _EXTENSION

Spring 2007 (~0.1 mh) S 00LEGE O AGRICULTURE AND LIFE SCIENCES
Spring-summer 2007 (~5mb, improved graphics quality)

http://cals.arizona.edu/climate/proj/seaz/index.htm
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US Drought Monitor

CSAP
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Author:
Richard Tinker
CPC/NOAANWESNCEFR

June 3, 2014

{Released Thursday, Jun. 5, 2014)
Valid 8 a.m. EDT

Crought Impact Twvpes:
¢~ Delineates dominant impacts

5= Short-Term, typically less than
B months (e.g. agriculiure, grasslands)

L= Lang-Term, typically greater than
E months (e.g. hydrology, ecology)

Infansify
[] DO Abnormally Dry

[ ] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extremne Drought
I C4 Exceptional Drought

The Draught Monitor focllses on Broac-
arale condlitions, Local cohdfions may
wahy Seg accorrpaniadng et shmmahy for
forecast staternents.

USDA i

Vs \D)
http://droughtmonitor.unl.edu/




U.S. Drought Monitor
Arizona

June 3, 2014

{Released Thursday, Jun. 5, 2014)
Valid 8 a.m. EOT

Dwvowght Conditions (Perceni Area)

Mome |D0-D4 [D1-D4 | D2-D4 fsEAsr AT
Current 0.00 |1o0.00|9817 | 7628 | 768 | 0.00
Last Week
ey no0 |1o000|9847 | 7628 | 769 | ooo

IMonthsAgo | 540 | gaa0 (7726 | 5471 | 518 | 0o
200 4
Start of

Calendar Year | 2072 | 79.28 | 5358 [ 1473 | 000 | 0.0
1231203
Start of
Water Year | 1493|8517 |61.81 | 2528 | 0.00 | ooo
052043

One YearAgo | oy |qgpon|az4a | 7253 [ 1967 | oo
[ el )

Intensify

DO Abnorm ally D ey - D3 E xtreme Drought

01 Moderate Drought
D2 Severe Drought

The Drought Monitor focuses on Broadtscale cohdiions.

- D4 Exceptional Drought

Locgf conditions may vary, See aecompaning texd sumimans
for forec ast staterments.

Author:

Richard Tinker
CPCNO AL NWSNCER

USDA
SO

http ://droughtmonitor.unl. eduf
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US Drought Monitor Is the
official drought status product

jible Counties for Drought

Dlsaster Assistance

ULTU 2014 FARM BILL
FACT SHEET

re drought) in a county for

during the normal grazing penod: 2
quals three monthly payvments;
treme dmutfht"l in a county for f'cm.r

I_lt'_‘l'lud or []—1

during the norm

r'-..11h11 four monthly pavments;
the normal grazing pen
five monthly payments.

mnties eligible for LFP ass1
The Drough

1 11:m.;. a ne:nrh__f
nsda.gov.

http://www.fsa.usda.gov/Internet/FSA_File/lfp_2014_fbill.pdf
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“U.S. Drought Monitor: State-of-the-Art Blend
of Science and Subjectivity”
The definitive drought map for the United
States...used across all federal agencies and in
many state level drought plans

* Produced weekly by one of ten rotating authors
— NOAA CPC — Washington, DC US. Drought Monitor
— NOAA NCDC — Asheville, NC  [EIRN@ s
— WRCC — Reno, NV
— USDA — Washington, DC
— NDMC - Lincoln, Nebraska

« Consulting numerous products as well as

facilitating email discussion
o http: //droughtmonltor unl.edu/classify.htm 'y

........................................................................




National Drought Monitor

o All areas of the US are classified into 1 of
5 drought categories or ‘No drought’

* Multiple national level monitoring products
iIncluding precipitation, streamflow, soll
moisture, vegetation conditions and
modeled drought indices are used to guide
drawing of maps

» Guidance from local experts and reports of
local iImpacts even more critical In
production of maps!

Climate Science Applications Program - University of Arizona Cooperative Extension




May 27, 2014 Drought Monitor &

i May 27, 2014 Drought Monitor
June 04, 2014 Streamflow Percentiles ‘ 3 ; i P nsufng 7-Day Pr% cipitation ()
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Drought Severity Classification

escription ble Impacts Palmer Drought . i Standardized
Index is am Precipitation

Index (SPI)

-1.0to

IModerate

-2.0
Drought oE

Severe rop or pasture loss: vater shortages
Dmugm : water res s imposed

Extreme
Drought

-40to-49 -16t0-1.9

Exceptional
Drought

-2.00rless

sheams and wells oeating water
{emergencies

U.S. Drought Monitor June 3, 2014

= (Released Thursday, Jun. 5, 2014)
Arizona Valids am. EoT

Start of
Calendar Year

http://droughtmonitor.unl.edu/classify.htm

CSAP USDR R
1111

http:/i/droughtmonitor.unl.edu/
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More than just rain gauges...

Climate Science Applications Program - University of Arizona Cooperative Extension

* Impact information is a critical, but often
limited data stream in operational drought
monitoring

* Drought indices are guidance, but need to be
backed up by actual impacts to assess true
drought status.

* Drought monitor discussion critically needs
local expert assessments of drought
conditions




We need youl!!l..to make a
good drought map

* Note impact observations and cross-reference them against
drought indices and metrics...what matches and what
doesn’t?

« Share impact information and observations through in email
listservs (AZ Drought Task Force, USDM) to directly
share/communicate [email crimmins@email.arizona.edu]

« Submit impact reports through online tools like U.S. Drought
Impact Reporter (http://droughtreporter.unl.edu/), AZ
DroughtWatch (http://azdroughtwatch.org)

 Participate in other data collection efforts like CoCoRAHS
and Rainlog.org

- Climate Assessment for the Southwest

.........................................................................



Thanks!

crimmins@email.arizona.edu
http://cals.arizona.edu/climate
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2013 Monsoon Summary
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2009 Monsoon Summary
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Current Sea Surface Temperature Patterns

Weekly SST Anomaly 2014/06/01 - 2014/06/07
90N

60N

90E 120E 150E 150W  120W  90W  60W  30W

e EEEEas
NOAA/ESRL/PSD Base Period: 1981-2010 435325 215 -1-0505 1 15 2 25 3 35 4 °C

‘ http://www.esrl.noaa.gov/psd/map/clim/sst.shtml
cs
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El Nino Forecast

Early—Jun CPC/IRI Consensus Probabllistic ENSO Forecast

ENSO state based on NINO3.4 35T Anomaly
Neutral ENSO: -0.5°C to 0.5°C

B £l Mino
[ Neutrml
B L: Mina

Climatalogical
Probability :
= E| Nino

Meutral
e ' ' —— La Nina

M JJA - JAS ASD SDN ~OND  NDJ - DJF
2014 2015
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Mid-May 2014 Plume of Model ENSO Predictions

Dynamical Medel

IRI/CPC

NASA GMAD
DYN AVG Jia
STAT AVG SCRIFPS
CPC CON LDE
AUS/POANMA
ECMWF
UKIMO
KIMA SHU

MetFRANCE
CS-IRI-MM
GFDL CM2.1
CMC CANSIP
4+ GFOL CM2.5
Statistical Model:
L MRKCV

FSU REGR
LUCLA-TCD

FORECAST
Apr AMJ MJJ  JJA JAS ASO SON NDJ DJF JFM

CSAP
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El Nino Forecast

@ NWS /NCEP /CPC

Climate Assessment for the Southwest




Sept-Oct-Nov
Precipitation

Outlook
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Nov-Dec-Jan
Precipitation
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Jan-Feb-Mar
Precipitation
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