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December Southwest Climate Outlook

Precipitation & Temperature: November precipitation totals were average to above average in Arizona’s climate
divisions, and above average to much above average in New Mexico’s climate divisions (Fig. 1a). November
temperatures were much above average across most of Arizona and all of New Mexico (Fig. 1b). This continued
a trend of warm temperatures this fall, with parts of Arizona and New Mexico recording record warm temperatures
in October and November (Fig. 2). Very little precipitation has fallen in December. This is not unexpected, as the
Southwest generally receives limited precipitation between the end of the monsoon and early fall tropical storm
activity and the uptick in precipitation in mid-winter into spring (when much of the cool season precipitation falls

in the region). Temperatures in December have been mostly above normal in Arizona and western New Mexico,
with cooler-than-normal temperatures in eastern New Mexico (Fig. 3). The upcoming polar vortex in the upper
midwestern and eastern U.S., in addition to atmospheric river activity off the U.S. Pacific Coast, should shift this
pattern in the latter half of December.

Snowpack & Water Supply: Warm temperatures continue to limit early season snowpack across the West, and
snow water equivalent (SWE) values are below average across much of the region. As of December 14, most of the
stations in Arizona and New Mexico were at or below 5075 percent of normal, while stations in Colorado and Utah
recorded 50-90 percent of normal and 90—125 percent of normal, respectively (Fig. 4). There is ongoing concern
that continued drought conditions may lead to water supply restrictions (see Reservoir Volumes on page 5).

Drought: Long-term drought conditions persist across the Southwest (Fig. 5). According to the December 13 U.S.
Drought Monitor, most of Arizona is designated as abnormally dry (DO) or experiencing moderate drought (D1). The
far southwestern corner of the state is designated as experiencing severe drought (D2), reflecting the persistent
multi-year drought conditions extending from central and Southern California. In New Mexico, most of the northern
half of the state and pockets along the U.S.-Mexico border are designated as abnormally dry (DO).

ENSO & La Nifia: Borderline weak La Nifia conditions are present but are declining, with a likely return of neutral
conditions during winter 2016—2017. The decline that most models and forecasts identify could limit the influence

of La Nifia on weather in the Southwest, although weak La Nifia events have been less reliably dry compared to
moderate and strong La Nifia events. Regardless of the ENSO signal, the climate of the Southwest is inherently dry.
The cool season already receives relatively low precipitation totals in a normal year, so La Nifia conditions—weak or
otherwise—are more likely than not to increase the chances of a drier-than-average winter. This is a concern, given
the multi-year drought currently underway in the Southwest, along with the looming possibility of water restrictions in
coming years if Lake Mead levels are forecast to drop below the 1,075-foot elevation threshold.

Precipitation & Temperature Forecasts: The December 15 NOAA Climate Prediction Center’s outlook for January
calls for increased chances of below-average precipitation and above-average temperatures. The three-month
outlook for January through March also calls for increased chances of below-average precipitation (Fig. 6, top) and
above-average temperatures (Fig. 6, bottom).
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Figure 1: Nov 2016 Precipitation (a) & Temperature Ranks (b)
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Figure 3: Departure from Normal Temperature December 2016
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Figure 5: US Drought Monitor - Dec 13, 2016

Figure 6: Three-Month Outlook - Precipitation (top) & Temperature (bottom) - Dec 15 2016
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La Niia Tracker

Oceanic and atmospheric indicators of the EI Nifio-Southern
Oscillation (ENSO) continue to indicate a weak La Nifia event that
is likely to last through mid-winter at least and perhaps into early
spring (Figs. 1-2). The borderline weak status of the event, along
with some discrepancy between the forecast agencies discussed
here, means a more rapid transition to ENSO-neutral conditions
cannot be ruled out. As with last month, there is some hedging in the
forecasts and outlooks that likely stems from ongoing uncertainty
as to whether the event can maintain even weak La Nifia strength
through winter 2017 (December—February). Fluctuations in
forecasts and models are due to the limited coordination between
oceanic and atmospheric conditions described in previous outlooks,
“masking...by intra-seasonal activity” (as described by the CPC on
Dec 8), and the difficulty in categorizing borderline conditions into a
binary choice between weak La Nifia and ENSO-neutral.

A closer look at the forecasts and seasonal outlooks continues
to provide some insight into the range of expectations for a La
Nifia event this winter. On December 6, the Australian Bureau of
Meteorology ended its La Nifia Watch, declaring that La Nifia is no
longer likely in the coming months. They identified “very weak La
Nifa-like patterns,” including cool sea surface temperature (SST)
anomalies, but the cluster of conditions did not meet the bureau’s
threshold for designating an official La Nifia event. On December 8,
the NOAA Climate Prediction Center (CPC) maintained its La Nifa
advisory for an ongoing weak La Nifia event, based on oceanic and
atmospheric conditions during November, and forecast a transition
to ENSO-neutral conditions during January—March 2017. On
December 9, the Japanese Meteorological Agency identified the
ongoing presence of La Nifia conditions in the equatorial Pacific and
forecast equal chances (50 percent) of this La Nifa lasting through
winter 2017 or a return to ENSO-neutral conditions. The agency
also identified a 70 percent chance of ENSO-neutral conditions
by spring 2017. On December 15, the International Research
Institute for Climate and Society (IRI) and CPC forecasts identified
a borderline weak La Nifa event that was “just barely going,” and
forecast a likely rapid decline to ENSO-neutral conditions in winter
2017 (Fig. 3). The North American Multi-Model Ensemble (NMME)
characterizes the current model spread and highlights the variability
looking forward to 2017. The NMME mean already has risen above
the La Nifa threshold in the current run and is forecast to remain
ENSO-neutral through the first half of 2017 (Fig. 4).

(continued on next page)
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Figure 1: November 201 6 Sea Surface Temperature (SST) Anomalies
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Figure 3: Mid-Dec IRI/CPC Consensus Probabilistic ENSO Forecast
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Figure 4: North American Multi-Model Ensemble Forecast for Nifio 3.4
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La Nifia Tracker - continued

According to most forecasts, a weak La Nifia remains in the
cards for the Southwest during winter 2017, which is more
likely than not to bring warmer- and drier-than-average
conditions to the region over the cool season. Even if the
event decays more rapidly than currently forecast and
conditions tack back toward neutral conditions, borderline
La Nina conditions still could affect temperature and
precipitation patterns through the winter. Southwestern
winters are relatively dry already; La Nifha years tend to
cluster on the dry end of the distribution (Fig. 5), so even a
weak event could shift that seasonal pattern to an even drier
state. Given the baseline climate of the Southwest, a weak
La Nifia event might not stand out, but snowpack and water
supply could be affected going into the spring and summer,
so this is something to keep an eye on. Seasonal forecasts
likely were already incorporating the influence of La Nifa
into monthly and seasonal forecasts, and for as long as this
La Nifia event persists, even in a weak form, we can expect
these forecasts will continue to suggest warmer- and drier-
than-average conditions (Figs. 6a-b, 7).
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_ Reservoir Volumes
Onllne Resources DATA THROUGH NOV 30, 2016 100%

Data Source: National Water and Climate Center, Natural Resources Conservation Service Reservoir Average
Last Year's Volume

Current Volume

Arizona: http://1.usa.gov/19e2BdJ

el
ap_Juan_

New Mexico: http://www.wcc.
nrcs.usda.gov/cgibin/resv_rpt.
pl?state=new_mexico

We updated our ‘max storage’ values for
numerous NM reservoirs based on conservation
storage vs. maximum flood capacity. This
altered the percent capacity calculations, even
while ‘current storage’ numbers are unchanged.

Contact Ben McMahan with any questions or
comments about these or any other suggested
revisions.

One-Month

. Current Max Change in

Current Max One-Month Reservoir Capacity  Storage*  Storage* Storage*
Reservoir Capacity Storage* Storage* Change u: 1. Navajo 76% 1,295.9 1,696.0 -4.2
Storage 2. Heron 19% 77.8 400.0 -10.3
1. Lake Powell 51% 12,322.0  24,322.0 -506.2 3. El Vado 209 418 190.3 3.2
2. Lake Mead 37% 9,727.0 26,159.0 18.0 4. Abiquiu 64% 120.2 186.8** 2.2
3. Lake Mohave 89% 1,616.0 1,810.0 137.0 5. Cochiti 90% 452 50.0** 0.5
4. Lake Havasu 89% 550.8  619.0 -10.9 6 Bluewater 4% 6 95 00
7. Elephant Butt % 162.1 2,195.0 33.4

5. Lyman 20% 60 300 0.1 epnantButte 7%
6. San Carl 9, - 8. Caballo 6% 19.2 332.0 3.0
. San Carlos .

_ ’ 308 8750 9. Lake Avalon 36% 16 4.5 0.7
7. Verde River System 33% 95.3 287.4 -20.4 10. Brantley 79% 33.3 42,0 37
8. Salt River System  45% 917.9 2,025.8 71 11. Sumner 60% 21.7 102.0** 4.4
*KAF: thousands of acre-feet 12. Santa Rosa 53% 56.3 105.9* 0.2
13. Costilla 31% 4.9 16.0 0.3
14. Conchas 28% 71.3 254.2 -0.5
15. Eagle Nest 28% 29.3 79.0 -0.3
16. Ute Reservoir 88% 174 200 -2.0
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