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After some pronounced westerly wind bursts in early 2014 (left), and a lull thru the rest of
2014, all of 2015 has seen a more persistent drumbeat of westerly anomalies to give us our
current ‘Big Boy’ EI Nino status, exemplified by widespread SST anomalies above +2C
(middle), and positive Upper Ocean heat content anomalies east of the dateline (right).

http://www.pmel.noaa.gov/tao/jsdisplay/index.html
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Multivariate ENSO Index (MEI) for the seven -
strongest El Nifio events since 1950 vs. 2015 The MEI monitors ENSO based on a”

3 - . s observed fields over the tropical Pacific
e - -
A/f;r'u‘.t /,& (pressure, wind, temperatures, cloudiness). It

% i A * is the 15t combined Principal Component,
& £ _ e . normalized with respect to the season. The
- \\\/N..\ ?@K current El Nifio peaked in Aug/Sep at
s [ et \\h\ 4D, 53, the largest MEI value since 1998.
-g L L ——g: \ .|, The October update dropped by 0.3, perhaps
3 e .. ™ mimicking 1997, but remains 2 strongest

BT T ¥ -2 since 1950 for this time of year.
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http://www.esrl.noaa.gov/psd/enso/meli



NINO3.4 SST anomaly plume
ECMWEF forecast from 1 Sep 2015

Monthly mean anomalies relative to MCEP Olv2 1851-2010 climatology
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The updated ECMWEF forecast (right) shows
a more compact plume, with a peak either in
November or December around +2.8° C.

This seems reasonable. Now the question is
whether it will transition into La Nina

quickly or not — the range of possible

outcomes is huge for May: -0.8C to +2.2C!

New IRI plume similar, not shown here.

Anomaly {deg C)

The ECMWEF September 2015 forecast (left)
was fairly bullish (peak below +3° C) with a
wide range. The observed (blue) Nifo 3.4
SST has tracked on the high-middle end of
the plume. Compared to July and August,
fewer ensemble members crested in record-
territory above +3° C.

http://www.ecmwf.int/products/forecasts/d/charts/se
asonal/forecast/seasonal_range_forecast/

NINO3.4 SST anomaly plume
ECMWF forecast from 1 Nov 2015

Monthly mean anomalies relative to MCEP Olv2 1981-201 0 climatology
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A closer look at the Upper CO Basin

NC Colorado Seasonal Precipitation 8 e S \‘"
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NC CO is favored during the Fall (8 of 10 > median — ng
year so far), strongly handicapped during Winter (2-of 10
under 40%ile), and all over the place during ng, including
three of the wettest ones. Still needs work!
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A closer look at the Upper CO Basin
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SW CO is also favored during Fall under strong El Nifo (10 X - |
of 11 > 60%ile), Winter is much more benign than to the / T T e —

north, but three times near 10%ile, modestly wet during
Spring (4* in top 10%ile). Much better than a month ago!



Seven analogues for 2015-16

MEI ranks since 1950 (http://www.esrl.noaa.gov/psd/enso/mei/rank.html ):

46+ = El Nifio (30%ile definition); bold September/October rank if between 57 and 66, and
increasing compared to earlier in the year{(excluding 1987 and 1993).

Year di f fm ma am mj ji jJa as |so |on nd
1957 14 27 41 44 57 47 53 59 605957 59
1965 24 28 24 34 44 53 60 61 61 6062 61
1972 19 26 25 23 43 58 63 63 62 )63 |63 63
1982 32 36 39 29 42 56 61 62 63 )64 ]|64 65
1994 43 39 42 48 47 48 52 51 56 61|60 58
1997 25 22 26 51 60 66 66 66 66 |66 | 65 64
5009 16 15 16 24.5 4052 55 56 53 |57 ]56 54
5015 46 47 51 60 61 64 65 65 65 ]65

Here is my “flavor’ of El Nifo that I picked for 2015-16: Seven fairly strong Nifio events (all
hit the top 10%iles (rank 60 or higher) at least twice during their life cycles) that were already
strong in Sep-Oct, and not in decline yet. What is unique about 2015 is that it already started
out as a weak Nino, with 1994 and 1997 being the closest on its heels, starting in March-April.



OND and JFM

NOAA/NCDC Climate Division Composite Standardized Precipitation Anomalies
Oct to Dec 1957,1965,1972,1982,1994,1997,2009
Versus 1951-2010 Longterm Average

NOAA/NCDC Climate Division Composite Standardized Precipitation Anomalies
Jan to Mar 1958,1966,1973,1983,1995,1998,2010
Versus 1951-2010 Longterm Average

NOAA/ESRL PSD an NOAA/ESRL PSD and CIRES—CU

~0.90 -0.50 -0.10 0.30 0.70 —-0.90 -0.50 -0.10  0.50 0.70

Percent of Normal Precipitation (%)
10/1/2015 — 11/16/2015 .

With about half of OND under our belt, |
believe the late fall season has a good chance of
being fairly consistent with the composite

(IMChoding-60)—

Late winter (JFM) also looks encouraging for

eastern CO.
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Arkansas R.

Median outcome for strong Los Nifios since 1968
(after fall seasons: ‘72, ’82, ’87, ’94, *97)

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/co/snow/?cid=nrcs144p2 063324



116%

Arkansas R.

Median outcome for strong Los Nifios since 1968
(after fall seasons: 72, ’82, ’87, ’94, ’97)

10%+ improvements over 1mar across the southern basins:
Gunnison +27%; San Juans +25%; Rio Grande +22%; Arkansas +22%



Arkansas R.

Median outcome for strong Los Nifios since 1968
(after fall seasons: ‘72, ’82, ’87, ’94, *97)



NIDIS

m Upper Colorado 'Natural Flow' [ MAF]| for Water
Years with strong or moderate El Niio fall
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11 cases each between 1906 and 2015 — above the long-term median (14.5MAF):
Strong: 8; Moderate: 3
Thank goodness, a strong EI Nino Is ‘in the bag’ this fall!



CPC Coupled Forecast System Version 2
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CFS forecasts for Dec (left) and JFM (right —
top = normalized anomalies, bottom = with
skill mask), hint at dry December in northern
CO that shrinks towards NW CO for the skill-
masked case (not shown), and a wet late
winter for eastern CO that manages to survive
the all-cases skill mask.

http://www.cpc.ncep.noaa.gov/products/predictions/9
Oday/tools/briefing/index.pri.html
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CFSv2 seasonal standardized Prec anomalies NWS /NCEP /CPC

Jan—Feb—Mar 2016
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(Areas of expscted skill less
thon 0.3 are shaded in grey.)



Climate Prediction C_enter Forecasts
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The early winter precipitation
(right) and temperature (left)
forecasts by CPC appear wet for us,
while keeping the coldest air to our
south.

http://www.cpc.ncep.noaa.gov/product 5
s/predictions/
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Climate Prediction Center Forecasts
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and temperature (left) forecasts by
CPC puts all but northwestern CO
into surplus moisture and southern
CO slightly likely to be cold than
warm.

http://www.cpc.ncep.noaa.gov/produc |

s/predictions/ EC_MEANS EQUAL

CHANC FOR A:
A MEANE ABOYE
N MEANS HORMAL
B MEANS BELOHW



M Statistical Forecast for Oct-Dec 2015

m Experimental PSD Precipitation Forecast Guidance Experimental PSD Precipitation Forecast Guidance
OCT — DEC 2015 (Issued September 21, 2015) OCT — DEC 2015 (Issued September 21, 2015) — Skill Masked

Fall forecast (left) was either neutral (mountains)
or on the wet side for Colorado (SW and NE
corner). The skill-masked forecast (top right)
shows that the wet forecasts for CO are supported
by operational skill (since 1999), while forecasts
for AZ&NM are not. Meanwhile, all the wet
forecasts would verify, if the season ended now...




M Statistical Forecast for Jan-Mar 2016

V
M Experimental PSD Precipitation Forecast Guidance Experimental PSD Precipitation Forecast Guidance
JAN — MAR 2016 (Issued October 9, 2015) JAN — MAR 2016 (Issued October 9, 2015) — Skill Masked

| +10%
R > ..., %

The first winter forecast (left) was either neutral (mountains) or on the wet side (actually
everywhere but the mountains). The skill-masked forecast (right) shows that the wet
forecasts are supported by operational skill (since 1999). This forecast has the most wet
coverage for this season and lead-time | have ever seen. Crossing fingers!



m Statistical Forecast for Jan-Mar 2016

M Experimental PSD Precipitation Forecast Guidance Experimental PSD Precipitation Forecast Guidance
JAN — MAR 2016 (Issued November 16, 2015) JAN — MAR 2016 (Issued November 16, 2015) — Skill Masked

+10% +10%

+10%

Updated winter forecast (left) wet everywhere but from SE Colorado into eastern NM. The
skill-masked forecast (right) shows much less area coverage supported by operational skill
than In the previous forecast (getting closer to the forecast season does not always help).
Given what is known about typical EI Nifo impacts, the wet outcome is most likely due to a wet
March (February may help, too, for instance in 1995 or 2003).



Water-year (Oct-Sep) runoff following the 10
strongest fall El Nino conditions since 1915

Stream |Colorado - |South |Arkansas |Rio
Gage Lees Ferry |Platte - |- Salida |Grande -

S. Del Norte
Platte

Above- 7/10 El
normal Nifio

runoff events

8/10 7/10 6/10
events events  events



Top 10 Snhowstorms along Front Range since 1950

City Fort Collins | Boulder | Denver | Colorado
Springs

El Nifo
event? 7 of 10 8/10 8/10 5/10
Size 20-32" 23-30" 16-32" 16-29"

Peak Mar, Apr Oct, Nov, Mar Apr
Mar, Apr



Executive Summary (17nov2015) klaus.wolter@noaa.gov

El Nifo is here, it is strong (I call it ‘Big Boy’ now), and it should continue into at
least early spring. While SST anomalies have continued to grow, most of the
forcing is in maintenance mode, thus the peak is near, may have passed already
for the MEL.

Our state was supposed to have a good chance for above-normal moisture this
fall. October and November have been playing catch-up after a dry September.
If the event stays strong, we will face much less favorable odds during winter for
the central and northern mountains. Historically strong Los Nifios during fall
have shown decent odds for increased runoff on pretty much all major rivers in
our state, most significantly on the South Platte. We also have much better odds
than normal for a Top-10 snow storm along the Front Range, especially during
spring.

CPC’s forecasts favor CO during late winter, mainly due to an expected wet late
winter. This is actually similar to my experimental guidance which is even more
bullish for the west slope.

While a strong El Nino in the fall season is more favorable for us than a weaker
one, the best combination would be it for it to weaken over the winter, and then
come back in spring — we should be so lucky!




What can we expect towards the end of next week?

EMDING TIME = FRI 1

ECMWEF (left), GFS (middle,) and CMC (right) show large-scale troughing over western U.S.,
perhaps least favorable in GFS. Looks like a cold Thxgvg!



What can we expect for next two weeks?

000-168hr fcst from 00Z Tue Nov 17. Valid 00Z Tue No’

Calibrated with 1985-2010 Reforecast2 data.

Probability of Precip > 67th Percentile

168-336hr fcst from 00Z Tue Nov 17. Valid 00Z Tue Nov 24 - 00Z Tue Dec 01
Calibrated with 1985-2010 Reforecast2 data.

Probability of Precip > 67th Percentile
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Most of the increased moisture odds in Week 1 (left) are leftover from last night’s storm, while
Week 2 (right) has a hint of that occasional EI Nifio storm track from southern CA into

western CO.



Strong Fall EI Nifo composites for lapr SWE

106%

Arkansas R.

Median outcome for same set of strong Los Nifios since 1980
(during fall season: ’82, ’87, ‘91, ’94, 97)

Main improvements over 1ljan: Yampa +16%, Colorado River +13%, and North Platte +12%;
main decline for Dolores: -13%, and Rio Grande: -16%
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