\"““! Earth System Research Laboratory

Colorado WATF,

m 18 September 2013

Cooperative Institute for Research in Ervironmental Sciences m
NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEM

Physical Sciences Division

e

Seasonal Outlook through December 2013

Klaus Wolter
University of Colorado, CIRES & NOAA-ESRL PSD 1, Climate Analysis Branch
klaus.wolter@noaa.gov

o What has happened to ENSO, what will happen next, and
what does that mean for us ?

° Expectations for the next two weeks

° CPC forecasts for October through December 2013

o Seasonal Forecast Guidance for precipitation

o Inaugural Colorado SWE forecast for January 1%, 2014

° Executive Summary



Current state of El
Niflo/Southern
Oscillation (ENSO)
phenomenon
(bottom), compared
to July (top): looks
like we are still
stuck in ENSO-
neutral in the
central Pacific,
while La Nina’s

summer run petered

out In the eastern
Pacific. Recent
wind anomalies
have remained
weak.
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MULTIVARIATE ENSO INDEX
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Multivariate ENSQO Index (MEI) after six neutral
boreal falls gsince 1949 vg. recent conditions
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Last five years have seen two ‘double-dip’

0102

1 Las Nifnas in a row, followed by a brief

—— excursion to what looked like an El Ninho
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- 1 conditions as of last fall , with a recent

drift towards La Nifa that appears to have
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NINO3.4 SST anomaly plume
ECMWF forecast from 1 Jul 2013

Manthly mean anomalies ralative to HCEP Qw2 1881-2010 climatalogy

- System 4
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The ECMWEF September 2013 forecast
(right) is more optimistic about staying out of
La Nifa, while more ensemble members than
before reach weak El Nifio status (+0.5° C)
by mid-winter. The IRI plume was not
available in time for this briefing.

Anomaly (deg )

The ECMWEF July 2013 forecast (left)
showed a weak drift from neutral

conditions towards very weak El Nifo-
like conditions by late 2013. Fairly large
scatter for this time of year.

Monthly mean anomalies relativs o NCEP Q2 1881-2010 climatology

NINO3.4 SST anomaly plume
ECMWF forecast from 1 Sep 2013
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Composite Standardized Precipitation Anomalies Composite Standardized Precipitation Anomalies

Oct to Dec 1953,1960,1981,1990 Jan to Mar 1954,1961,1982,1991
Versus 1950-1995 Longterm Average Versus 1950-1995 Longterm Average

NOAA/ESRL PSD ond CIRES-CDC NOAA/ESRL PSD and CIRES—-CDC
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Using four analog cases with, 2" year ENSO-neutral conditions, the precipitation
odds for the 2" year fall (Oct-Dec; left) are neutral (white) or enhanced (blue-
green) over our state. This Is succeeded by increased odds for dry conditions in
the subsequent late winter season (Jan-Mar; right). The sample is so small that
this should be considered for curiosity only.




What can we expect in the next seven days?
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Expected total precipitation, according to the Hydrological Prediction Center (NOAA):
For once, a dry week does not look so bad anymore...




What can we expect by next weekend?
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European & U.S. models show troughing in the Western U.S., opening the door to an
early freeze and/or first snow of the season, at least for the higher elevations...



Reforecast precipitation odds

000-168hr fcst from 00Z Wed Sep 18. Valid 00Z Wed Sep 18 - 00Z Wed 168-336hr fcst from 00Z Wed Sep 18. Valid 00Z Wed Sep 25 - 00Z Wed Oct 02
Calibrated with 1985-2010 Reforecast2 data. Calibrated with 1985-2010 Reforecast2 data.
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Precipitation chances for Week 1 (left), and Week 2 (right) from last night show a dry
spell coming up for much of our state, especially in the southeast, normally not a cause
for celebration...



Climate Prediction Center ‘Analog’ Forecasts

Logged Averaged Temperature Outloock for OND 2013 lead 1 skill of temperature CAS forecast for OND
units: anomaly (sdX100), SM data ending at 20130916 units: correlation (X100) based on 1981-2005
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According to the soil-moisture analog forecast, Colorado faces a modest risk of
renewed drought conditions in the next three months (left). Skill at this lead-time
(right) is decent over northeast Colorado where the driest conditions are expected.

Source: http://lwww.cpc.ncep.noaa.gov/soilmst/cas.shtml



Climate Prediction Center Temperature Forecasts
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CPC’s temperature forecast for September (left) and October-December (right) reflects
recent warming trends — ENSO-neutral conditions do not alter this outlook. Note that
this is from last month’s forecast round (to be updated tomorrow).

Source: http://www.cpc.ncep.noaa.gov/products/predictions/



Climate Prediction Center Temperature Forecasts
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CPC’s precipitation forecast for September (left) and October-December (right) shows
correct anticipation of an enhanced monsoon pattern for this month (left), but no tilt in
the odds for the rest of the year, something to be expected with an ENSO-neutral basis.

Source: http://www.cpc.ncep.noaa.gov/products/predictions/



M ‘Postmortem’ for July-September 2013

NATIONAL INTEGRATED DROUGHT INFORMATION SYSTEM

Experimental PSD Precipitation Forecast Guidance Experimental PSD Precipitation Forecast Guidance Experimental PSD Precipitation Forecast Guidance
JUL - SEP 2013 (Issued April 15, 2013) JUL - SEP 2013 (Issued May 14, 2013) JUL - SEP 2013 (Issued July 12, 2013)
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The April forecast for July-September 2013 (left) was fairly 7/1/2013 - 9/16,/2013
confident that the monsoon axis would be shifted eastward,
from NM into eastern CO. The May update (middle)
reduced tilts in the odds pretty much across the board, 4
except for increased dry probabilities in eastern NM. The L
final update (top right) kept the eastern plains of CO “wet”,
while raising the threat of a dry summer right along the
northern Front Range, leaving all else up to chance. After
last week, almost everybody ended up wetter than average,
except for parts of southern AZ & eastern NM (bottom right).
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Statistical Forecast for October-December

The precipitation forecast for
October-December (left) is dry
for southeastern Colorado,
“wet” in the northeast corner,
and climatological for the rest
of the state.

Experimental PSD Precipitation Forecast Guidance
OCT - DEC 2013 (Issued September 11, 2013)

Historically, my fall forecasts
have shown the least skill in
the verification period since
1999. So, caveat emptor!

-5%

Meanwhile, the first of the two
key predictors for annual
Colorado River runoff has
“10% .‘ come in near-normal for the
.' 15t time in several years (it was

D | rather extreme in predicting

| WY’13 correctly as being low).
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SWE forecast for 1 January 2014 (50%ile)

South Platte R.

The median forecast for early season snowpack is mostly better than the long-term
median in our state, except for the Yampa and Rio Grande basins.



SWE forecast for 1 January 2014 (25%ile)

South Platte R.

The lower quartile forecast for January 15t snowpack is higher than the long-term median
In our state, except for the Yampa, North Platte, Rio Grande, and Dolores basins which are
still better than the long-term average for the 25%ile.



SWE forecast for 1 January 2014 (75%lile)

The upper quartile forecast for January 1st snowpack is well above the long-term median in
our state, except for the Rio Grande basin which is looking like the most likely to end up
dry.



SWE forecast for 1 January 2014 (tilt in odds)

South Platte R.

The average shift in the distribution for January 15t snowpack is mostly positive in Colorado,
except for the Yampa and Rio Grande basins. It is particularly optimistic east of the divide,
and in the Gunnison and Colorado basins.



Executive Summary (18 Sep ¢13) klaus.wolter@noaa.gov

° While El Nino/La Nifia can provide decent guidance for climate outlooks around
here, this is less true for ENSO-neutral situations. A cold NE Pacific combined
with a warm North Atlantic stacked the deck towards drought in the
southwestern U.S. in WY’13. WY’14 may be handicapped in the same sense.

® July was off to a decent start, the monsoon arrived in a timely fashion, and ended
up staying longer than usual, and certainly “more intense than usual” by the 2nd
week in September. All-time records were either broken from southwest of
Denver all the way to Ft. Collins last week, especially around Boulder and Aurora.

o My statistical forecast for October-December anticipates mostly dry conditions in
the southeastern two thirds east of the divide, but a hint of wetness continues in
the northeast corner. The rest of CO has climatological odds. In my experience,
fall is the hardest season to predict, but there has been skill east of the divide.

. The inaugural forecast for snowpack (SWE) on January 15t is fairly optimistic for
much of our state, with the exception of the Yampa and Rio Grande Basins. Early
season snowpack (and moisture) appears to have more bearing on the final runoff
yield than any other season.

s Bottomline: What a difference a week makes! Boulder went from one of its driest
summers on record to its wettest calendar year totals already, and we have more than
three months to go! From a drought perspective, expectations for early season snow
in the mountains are better than in the previous two years, so the ski season should
get off to a better start. Water demand should remain low this fall around Denver...




