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

° Expectations for the next two weeks

8 CPC forecasts for November ‘13 through March ‘14
o Seasonal Forecast Guidance for precipitation

” Other factors to consider

. Executive Summary



Current state of El
Niflo/Southern
Oscillation (ENSO)
phenomenon
(bottom), compared
to September (top):
looks like we are still
stuck in ENSO-
neutral in the
central Pacific, with
an overall warming
that is mostly east
and west of the
critical Nifno 3.4 box.
Recent wind
anomalies have
remained weak, and
are not conducive to
rapid change.
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Standardized Departure
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Multivariate ENSO Index (MEI) after six neutral
boreal falls since 1949 vs. recent conditions
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NINO3.4 SST anomaly plume

ECMWEF { tf 1 Sep 2013
ru1on1theananomle'E§is10 NrCtlgLnOthgF-jBJmclimambgy The ECMWF September 2013 forecast
- systam 4 (left) showed a drift from neutral
# TN ° conditions towards weak EIl Nino-like

conditions by late 2013. While the scatter
» was large for this time of year, there was
only ONE ensemble member drifting
back towards La Nina by early 2014.

Anomaly (deg C)

MINC3.4 SST anomaly plume
ECMWF forecast from 1 Nov 2013
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The ECMWF November 2013 forecast (right)
shows the expected drop in range in possible a
outcomes through the next six months, but =
the typical outcome is closer to ENSO-neutral % R .
T

than before. The IRI plume is not publicly
available in time for this briefing, but it shows
a similar bundling of ENSO-neutral runs i |
through the next six month, with a slow drift - S
towards EI Nifio. L By T T e s e A
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2nd year ENSO-neutral composites

Composite Standardized Precipitation Anomalies
Jan to Mar 1954,1961,1982,1991
Versus 1950-1995 Longterm Average

Composite Standardized Precipitation Anomalies
Oct to Dec 1953,1960,1981,1990
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):
What looked like a very good moisture producer for CO has shifted its focus southward.




What can
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European & U.S. models show a ‘split flow’ over the Western U.S., keeping most of CO
‘high and dry’, while allowing for the possibility of moisture to sneak into the San Juans.



Reforecast precipitation odds for Weeks 1&2

168-336hr fcst from 00Z Wed Nov 20. Valid 00Z Wed Nov 27 - 00Z Wed Dec 04

000-168hr fcst from 00Z Wed Nov 20. Valid 00Z Wed Nov 20 - 00Z We:
Calibrated with 1985-2010 Refarecast? data.

Calibrated with 1985-2010 Reforecast2 data.
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Precipitation amounts are expected to be well-above normal for Colorado in Week 1
(left), especially over the San Juans, while Week 2 (right) shows a southward shift of the
storm track that will reduce our chances for moisture slightly below normal. These odds

were calculated early on the 20t of November.



Climate Prediction Center Temperature Forecasts
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CPC’s temperature forecast for November-January (left) and January-March (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 today). Really don’t
anticipate radical changes...

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



Climate Prediction Center Temperature Forecasts
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CPC'’s precipitation forecast for November-January (left) and January-March (right)
shows increased odds for moisture just to our north (left), while there are no clear-cut
odds for late winter (right). Drought conditions keep ‘lurking’ to our south. Continued
negative PDO-conditions explain some of this map.

Source: http://lwww.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 Perce;*ﬂ"};é‘;gmf' gp}e;gjggzig“ (%)
confident that the monsoon axis would be shifted eastward,

from NM into eastern CO - this ended up being the best
forecast. The May update (middle) reduced tilts in the odds
pretty much across the board, except for increased dry
probabilities in eastern NM. The 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. Almost everybody ended up wetter than average,
mostly due to the first half of September (bottom right).
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Statistical Forecast for October-December

The precipitation forecast for
October-December (left) was dry
for southeastern Colorado, “wet”
In the northeast corner, and
climatological for the rest of the
state. Historically, my fall
forecasts have shown the least skill
In the verification period since
1999. So, caveat emptor!

So far, not too bad (below):

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

Percent of Normal Precipitation (%)
10/1/2013 - 11/19/2013
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SWE forecast for 1 January 2014 (50%ile)
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The median forecast for early season snowpack back in September (left) was mostly better
than the long-term median in our state, except for the Yampa and Rio Grande basins.

So far, so good (right)!




Statistical Forecast for January-March 2014

Experimental PSD Precipitation Forecast Guidance  Experimental PSD Precipitation Forecast Guidance
JAN — MAR 2014 (Issued September* 2013) JAN — MAR 2014 (Issued November 13, 2013)
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The precipitation forecast for January-March °14 from September initial conditions, but
delayed in its calculation (left) was dry for much of the Southwest, neutral over Colorado’s
mountains, and dry over our eastern plains. The updated forecast (right) is more ‘bearish’
(dry) for our state, but has actually shown less operational skill since 2000 than the
September forecast, so ‘not all hope is lost’.



Other factors: Fairbanks October warmth

Composite Standardized Precipitation Anomalies Composite Standardized Precipitation Anomalies
Versus 1950-1995 Longterm Average Versus 1950-1995 Longterm Average
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After several cold fall seasons, interior Alaska remained very warm in October. This is
typically associated with dry weather in Oct-Dec over much of the interior the western U.S.
(left), but apparently allows for wetter conditions east of the divide. In subsequent late
winters (right), this overall pattern has tended to stick around over the Western U.S.

Note that about half of these cases are associated with El Nifno, not likely in near future.



Other factors: PDO-AMO (still negative, but weaker than last year)

Composite Standardized Precipitation Anomalies Composite Standardized Precipitation Anomalies
Oct to Dec 1932,1937,1939,1950,1951,1960,2000,2001,2005,2006 Jan to Mar 1933,1938,1940,1951,1952,1961,2001,2002,2006,2007
Versus 1895-2000 Longterm Average Versus 1895-2000 Longterm Average
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While the summer of 2012 was associated with the most negative PDO-AMO index on
record, and a somewhat predictable dry ‘response’ over the southwestern U.S., more
recent PDO-AMO values have relaxed somewhat, but are still at the low end of the range.

For Oct-Dec (left), this often yields a dry San Luis valley, but otherwise little tilt in the
odds for Colorado. For Jan-Mar (right), there is a similar absence of strong signals in
Colorado. Compared to last year, this is an improvement...



Other factors: ENSO-neutral vs. NAO

Composite Standardized Precipitation Anomalies Composite Standardized Precipitation Anomalies
Oct to Mar 1948-49,1956—57,1960-61,1966-67,1989-90,1993-94,2006-07,2011-12 Oct to Mar 1962-63,1963-64,1964-65,1968—69,1976~77,1978-79,1995-96,2005-06
Versus 1950-2007 Longterm Average Versus 1950-2007 Longterm Average
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During neutral ENSO and positive NAO conditions (left), the winter half-year tends to be wet
east of the divide and dry to its west. In the opposite NAO phase (right), the outcome has been
typically dry over the state. However, if one looks at 1 April SWE, more of the negative NAO
cases (right) have been wet in the mountains than dry, especially for the three most recent
cases (‘79, 96, and ’06). However, my current best guess for the NAO this winter is positive.



Executive Summary (21 Nov*‘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 appears to be less handicapped in that sense.

® After a record-wet September, October ended up with above-average SWE in our

mountains. Despite a dry start to November, statewide snowpack is still running
ahead of ‘normal’. Our storm of the week should add to this surplus. Thus, my
snowpack forecast for 1 January is on track for now.

o My statistical forecast for October-December anticipated 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. For January-March
2014, my statistical forecast is mostly on the dry side, although the mountains
would have ‘better odds’ with the September-based forecast than this month’s.

o Of the other factors considered here, the Front Range appears to be slightly
favored over other parts of the state this winter. More on that at my next briefing.

o Bottomline: After a decent start to the snow accumulation season, the current
outlook for late winter is less optimistic than some indicators were two months ago.
However, 2013-14 appears to be less handicapped overall than 2012-13. While not
explicitly predicted, a switch to ElI Nifio appears possible next spring which could
Improve our precipitation odds. Stay tuned!




