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General Information

* Providing climate services to the Central Region

e Collaboration Activity Between:

e USDA Climate Hubs
American Association of State Climatologists
Midwest and High Plains Regional Climate Centers
NOAA NCEI/NWS/OAR/NIDIS
National Drought Mitigation Center

* Next Climate/Drought Outlook Webinar
e Thursday, Dec 19, 2019, Adnan Akylz, North Dakota State Climatologist

* Access to Future Climate Webinars & Past Recordings can be
found here:

e http://mrcc.isws.illinois.edu/multimedia/webinars.jsp
e http://www.hprcc.unl.edu/webinars.php

e Open for questions at the end


http://mrcc.isws.illinois.edu/multimedia/webinars.jsp
http://www.hprcc.unl.edu/webinars.php

*Jan-Oct and October Recap
eNovember Conditions
*Snow/Water/Flood/Drought
e Agriculture

eState Impacts

eClimate Outlooks
*Questions/Comments



Jan-Oct Recap




The contiguous U.S. Jan-Oct temperature was 0.5°F above the 20t century average.

Average Temperature (*F): Depaorture from Mean
February 1, 2019 to February 28, 2019

Statewide Average Temperature Ranks

January-October 2019
Period: 1895-2019

Average Temperature (°F): Departure from Mean
May 1, 2019 to Moy 31, 2019
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The contiguous U.S. Jan-Oct precipitation was 30.25 inches, or 4.89 inches above the

20th century average, making it the wettest Jan-Oct in the 125-yr POR.

Statewide Precipitation Ranks

January-October 2019
Period: 1895-2019
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October Recap




Major pattern change from September into October

Average Temperature (°F): Departure from Mean
September 1, 2019 to September 30, 2019

Average Temperature (°F): Departure from Mean
October 1, 2019 to October 31, 2019
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(C) Midwestern Regional Climate Center

Daily High Temperature Records broken or tied
During the Month of October 2019

B Both High Maximum and Minimum
A High Maximum
¥ High Minimum

#High Max: 416
# High Min: 400
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Daily Low Temperature Records broken or tied
During the Month of October 2019

B Both Low Minimum and Maximum
¥ Low Minimum

A Low Maximum

#Low Min: 46
#Low Max: 392
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The contiguous U.S. October temperature was 1.8°F below the 20" century average;

it was the coolest October since 2009.

Statewide Average Temperature Ranks

Qctober 2019
Period: 1895-2019
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Statewide Maximum Temperature Ranks

Statewide Minimum Temperature Ranks
October 2019

Period: 1895-2019 ) ;ﬁgﬂer 201,95

- Cooler than average from
Pacific Northwest to generally
west of the Mississippi River

- Warmer than average
generally east of the
Mississippi River.

- Top 10 Coldest for NW quarter
U.S. vs Top 10 Warmest for
Mid-Atlantic/SE U.S.

- Coldest Oct on record for Idaho

- Record cold min

E B 2,620 4,479

temps: ID, NV, WY,
UT and CO

- Record warm min
temp: Florida

# of Oct Daily Records
Max Temp Min Temp

https://www.ncdc.noaa.gov/temp-and-precip/us-maps/3/201910#us-maps-select
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The contiguous U.S. October precipitation was 3.14 inches, or 0.98 inches above the

20th century average, making it the 8th wettest October in the 125-yr POR.

Statewide Precipitation Ranks - Above average
E“‘.hﬁﬁi;f.ﬂé,% precipitation across the

eastern half of U.S.
including the Dakotas & OK.

- Below average
precipitation across the
western U.S. including OR,
CA, NV, UT, AZ and CO.
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An early-season snowstorm across the Rockies and Midwest was accompanied by bitter cold
temperatures during the last week of October. All-time low temperature records for October were
set across the West with many locations from MT to NM dipping below zero.

Extreme Minimum Temperature (°F)
QOctober 2019

Bold line denates 32°F contour

© 05> CLIMATE PREDICTION CENTER, NOAA

and station (Hawaii) dala

All-time State Daily Minimum
Temperature Records for October

State Location Date Min Temp (°F)

Utah Peter Sink 30 -46*
Idaho Daniel Fish Hatchery 30 -34

*Contiguous U.S. record for October

~ Computer generated contours L1 J'
C‘LD Based on preliminary gridded (CONUS and Alaska) . /3

PUT SNOW PICTURE FROM
WEST HERE!!




Unusual late October snowstorm across the Midwest

Daily Snowfall Records broken or tied
During the Month of October 2019

@ Snowfall

#Records: 325
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Accumulated Snowfall (in)
QOctober 28, 2019 to October 31, 2019
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Global Recap




vu National Centers for Environmental Information

Global Temperature Departure from

Average for October 2019

Land & Ocean Temperature Departure from Average Oct 2019

(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20191111

Degrees Celsius

Please Note: Gray areas represent missing data

GHCNM v4.0.1.20191109.qfe Map Projection: Robinson

2nd warmest October on record for the
globe (+1.76°F); 2015 is the warmest.

The most notable cooler-than-average
temperatures were found across the
western half of the contiguous U.S. and
southwestern Canada. (< -2.7°F)

Global Temperature Departure from
Average for January-October 2019

Land & Ocean Temperature Departure from Average Jan-Oct 2019

(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20191111

vu National Centers for Environmental Information

GHCNM v4.0.1.20191109.qfe

Degrees Celsius Please Note: Gray areas represent missing data

Map Projection: Robinson

e 2" warmest Jan-Oct on record for the
globe (+1.69°F); 2016 is the warmest.

 The most notable cooler-than-average
temperatures were found across the north
central U.S. and south central Canada.
(<-1.8°F)

https://www.ncdc.noaa.gov/sotc/global/201910
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November Conditions




The cold October conditions spilled into November across the North Central U.S.

Average Temp (°F) Departure from Mean

|y November 1-20, 2019
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Cold Nov 1-20 periods over the past 30 years...

Coldest departures
across eastern half of
the NWS Central
Region.

Seasonably mild
temperatures in the
northern and central
Rockies.




Dry conditions have prevailed in November across the North Central Region.

Precipitation Percent of Mean

November 1-20, 2019
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Cold and Snowy November period

Daily Low Temperature Records broken or tied
During the Week of 11/10/2019 - 11/16/2019

B Both Low Minimum and Maximum
¥  Low Minimum

A Low Maximum

#Low Min: 729
#Low Max: 619

BMBCC

L Midwestsm Regional Climate Contar
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Regional Climate Centers

Minimum 30 years of data
All Reports Are Considered Preliminary

Accumulated Snowfall (in)
November 10, 2019 to November 16, 2019
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Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Nov 21,2019 |

¥ . MM  NRCS Snow
| Water

ICurrent Snow Water
[Equivalent (SWE)
[Basin-wide Percent
lof 1981-2010 Median

unavailable *
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70 - 89%
90-109% |
10-129% |
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>= 150%

* Some watersheds in
western MT, northern and
eastern WY and north
central CO are in excess of
100% SWE

Provisional data
subject to revision

USDA
USDA

ONRGS

* Less than 50% SWE for the
Pac NW, Great Basin, and
southwestern Colorado

Mile:
o 75 150 300
The snow water equivalent percent of normal represents the current Prepared by:
snow water equivalent found at selected SNOTEL sites in or near the basin USDA/NRCS Maticnal Water and Climate Center
compared to the average value for those sites on this day. Data based on Portland, Oregon
the first reading of the day (typically 00:00). hitpe/fwaww. wec.nres usda.gov

https://www.wcc.nrcs.usda.gov/ftpref/data/water/wcs/gis/maps/west_swepctnormal_update.pdf
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Missouri River Basin — Mountain Snowpack Water Content
2019-2020 with comparison plots from 1997%, 2001*, and 2011
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Total above Fort Peck Total Fort Peck to Garrison
28 28
26 26
z >> | Slightly ; \\\\ £ > | Slightly Sy

g 20 +4albove avg

qu

o
i
\\ A
=

ONDJ FMAMJ J A S ONDIJ FMAMJ J A S
Month Month
_—1019-2020 e==»]1981-2010 Ave =—=1997 ===2001 =——2011 _—2019-2020 e===]981-2010 Ave =——=1997 ===2001 =——2011

The Missouri River Basin mountain snowpack normally peaks near April 15. On November 19, the mountain Snow Water Equivalent (SWE) in
the “Total above Fort Peck™ reach was 3.3 inches. On November 19, the mountain SWE 1n the Fort Peck to Garrison reach was 3.5 inches.

*Generally considered the high and low vear of the last 20-year period, respectively Provisional data. Subject to revision.

http://www.nwd-mr.usace.army.mil/rcc/reports/snow.pdf



Platte River Basin - Mountain Snowpack Water Content
Water Year 2018-2019
November 19, 2019
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The North and South Platte River Basin mountain snowpacks normally peak near April 15 and the end of April, respectively. As of
November 18, 2019, the mountain snowpack SWE in the "Total North Platte" reach 1s currently 3.2", 102% of average. The mountain
snowpack SWE in the "Total South Platte" reach is currently 2.5", 94% of average.

Source: USDA, Natural Resource Conservation Service Provisional Data. Subject to Revision



7-Day Average Streamflow

Map of 7-day average streamflow compared to historical
streamflow for the day of the year (United States)

|State v| ar |Waler—Resources Regions v|

Wednesday, Nov 20, 2019

Hednesday, Hovenber 20, 2019

e Generally above to much above
average streamflows across the
Missouri and Upper Mississippi
River Basins.

* Near to below average
streamflows in Colorado SW NE,
and the Ohio River Basin.

e Several ongoing record
streamflows from MT to NE to
WI.

Explanation - Percentile classes
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NWS- Missouri Basin River Forecast Center Missouri Basin, Pleasant Hill

Weather gov = Missouri Bagin, Pleasant Hill River Forecast Center

River Observations and Forecasts Weather Observations and Forecasts  Water Supply  Climate and History Seasonal Interest  Local Information
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http://vwawvw.nwd-mr.usace.army.mil/rcc/reports/pdfs/iweeklyupdate. pdf

Missouri River Basin — Update — 19 November 2019

Mainstem Reservoir Status: . .
- ) System Storage Comparison
%+ System storage is 58.6 MAF: 2.5 MAF of the 16.3 MAF of 750 — I
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to the winter release rate begins. The drawdown schedule is z
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The Corps is slightly ahead of schedule in evacuating the flood control storage of the Missouri River Mainstem System. This is allowing the Corps
to reduce releases slightly at the end of November (lower right of attachment). Even with the slightly reduced reservoir releases, the Corps will
evacuate all stored floodwaters by the beginning of the next runoff season (approximately March 1), and the flood storage capacity will be
available (emptied) for the 2020 runoff season.

The forecasted calendar year runoff as of the Nov. 1 forecast is 60.2 million acre feet (238%) and will be the second highest runoff year in the
upper Missouri Basin above Sioux City (1898-2018), behind 61.0 million acre feet in 2011



NWS North Central River Forecast Center

Westher gov = Morth Central River Forecast Center
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NWS Ohio River Forecast Center Ohio RFC
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https://www.glerl.noaa.gov/data/wlevels/levels.html#observations

US Drought Monitor

U.S. Drought Monitor November 19, 2019
NWS Central Region e T am. est
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SMonthsAgo | gy a9 | 45149 | 204 | 0.04 | .00 | 0.00

0g-2p-201%9

Start of
Calendar Year | 5.98 | 14.02 | 817 | 523 | 244 | 1.0

01-01-2019

& Start of
Vater Year | 79.05 [ 2095 | 8.02 | 219 | 0.14 | 0.00

10-01-2019

. One Year A
ne YearAgo | a57p | 4730 | 9.22 | 522 | 208 | 1.20

11-20-2018

Intensity:
I:l MNone - D2 Severe Drought

|:| D0 Abnormally Diry - D3 Extreme Drought
Tl [ ] D1 Moderate Drought [l D4 Exceptional Drought

ol The Drought Monitor focuses on broad-scale condiions.
Local conditions may vary. For more information on the
HR Drought Monitor, go to https:#droughtmonitor. unl eduw/About. aspx

Author:
Brad Rippey
U.S. Department of Agriculture

droughtmonitor.unl.edu
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4-in Bare Soil Temperatures

4" Soil Temperature (°F) (Bare) 24-Hour Period Through 11/19/2019
¢ Mesonets, <= 32°F
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 a‘f’& + Mesonets, » 32°F
S 4 COOP, <= 32°F
& o
COOP, = 32°F

Al data are
preliminary.

MOTE: Spatial resolution
iz limited in some states.

https://mrcc.illinois.edu/RMP/currentMaps.html#banner
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NASS Subsoil
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Corn Progress

U.S. Corn Progress

Percent Harvested
November 17, 2019

2nd slowest corn harvest
(through Nov. 17) in the last
25 years. Only 2009 was
slower.

Least Amount of U.S. Corn
Harvested by Nov. 17
Year Percent
Difference
B -40% or less 2009 58%

I -39% to -30%
[ -29% to -20% o,
1 -19% to 10% 2019 767%
[ -9%to-1%

[_] NoChange o
1 1% to 9% 8 8 /
[ 10% to 19% 200 0 o
[ 20% to 29%

I 30% to 39%
B 40% or More

Data obtained from preliminary National Agricultural Statistics
Service (NASS) weekly crop progress and condition tables

National Progress
Harvested 76

Period: 1995-2019

TOP ## - Percent Harvested
|[BOTTOM ##] - Change from 5-year Average

Change from S-year Average -16

Slides courtesy of Brad Rippey, USDA/OCE



Sorghum

Progress

U.S. Sorghum Progress

Percent Harvested
November 17, 2019

Difference

B -40% or less
I -39% to -30%
[ -29% to -20%
[ -19% to -10%
[ -9%to-1%
[ NoGhange
[ 1%t 9%
] 10%to 19%

Data obtained from preliminary National Agricultural Statistics
Service (NASS) weekly crop progress and condition tables

[ 20% to 29%
I 30%to 39%

National Progress B 40% or More

Harvested 93

Change from 5-year Average +6

TOP ## - Percent Harvested
[BOTTOM ##] - Change from 5-year Average

Slides courtesy of Brad Rippey, USDA/OCE



Soybean

Progress

U.S. Soybeans Progress

Percent Harvested

Difference

B -40% or less
I -39% to -30%
[ -29% to -20%
[ -19% to -10%
[ e%to-1%

Data obtained from preliminary National Agricultural Statistics [_] NoChange
Service (NASS) weekly crop progress and condition tables [] 1%t09%
] 10% to 19%

[ 20% to 29%
I 30% to 39%

National Progress B 40% or More

Harvested 91

TOP ## - Percent Harvested

Change from S5-year Average -4 [BOTTOM ##] - Change from 5-year Average

Slides courtesy of Brad Rippey, USDA/OCE



Sunflower

Progress

U.S. Sunflowers Progress

Percent Harvested
November 17, 2019

Difference

B -40% or less
I -39% to -30%
[ -29% to -20%
[ -19% to-10%
[ -9%to-1%
Data obtained from preliminary National Agricultural Statistics [ No Change
Service (NASS) weekly crop progress and condition tables [ 1% to 9%
] 10%t0 19%
[ 20% to 29%
I 30% to 39%
I 40% or More

National Progress

Harvested 47 TOP ## - Percent Harvested

[BOTTOM ##] - Change from 5-year Average

Change from 5-year Average -36

Slides courtesy of Brad Rippey, USDA/OCE



Winter Wheat

Progress

U.S. Winter Wheat Progress

Data obtained from preliminary National Agricultural Statistics

Service (NASS) weekly erop progress and condition tables

National Progress
Planted

Change from S-year Average

95
0

Percent Planted

'\ TOP ## - Percent Planted
[BOTTOM ##] - Change from S-year Average

Difference

I -50% or less
I -39% 10 -30%
0 -20% to -20%
[ -19% 10 -10%
[ -o%to-1%
[ Mo Change
[ 1%to9%
[ 10% 0 19%
0 20% to 20%
B 30%to 39%
B 40% or More

~i—

U.S. Winter Wheat Progress

Percent Emerged

Difference

W -40% o less
[ -39% to -30%
[ -29% to -20%

[ -19% 1o -10%
Dara obtained from preliminary National Agricultural Statistics
Service (NASS) weekly crop progress and condition tables

[ 8%to-1%
] NoChange

Change from 5-year Average -3

] 1%t 9%
[ 10%to 19%
B 20% to 29%
National Progress il
Emerged 83

TOP ## - Percent Emerged

[BOTTOM ##] - Change from 5-year Average

Slides courtesy of Brad Rippey, USDA/OCE



Winter Wheat

Conditions
U.S. Winter Wheat Conditions

Percent Good to Excellent
November 17, 2019

Good to Excellent
Condition
B Less than 10%

[ 10%-19%
[0 20% -29%
[ 30% -39%
Data obtained from preliminary National Agricultural Statistics [J 40% - 48%
Service (NASS) weekly crop progress and condition tables [ 50%-59%
[ 60% -69%
Bl 70% -79%
3 11 80% - 89%
National Condition i
Good to Excellent S2 TOP ## - Percent Good to Excellent
Change from Last Week =2 [BOTTOM ##| - Change from Last Week

Slides courtesy of Brad Rippey, USDA/OCE
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Cold Oct-Nov conditions across the region in combination with wet and snowy periods
have made it challenging for farmers this year. Crop harvest was running several weeks
behind normal across the region and the extreme wetness was creating other problems
related to crop disease, grain dry down, stalk lodging, winter wheat planting,
compaction, and fieldwork preparation for next year.

Reports of propane shortages and propane distribution problems in region with grain
drying and livestock in some states. Cold and wet conditions have led to high moisture
content in seed, and slowing natural drydown in fields.



State Impacts

Some drying in Nov, finally, bat
conditions stij| very wet, Sc;il
Moisture high. Req River is at 99
percentile. State pursuing disaster
declaration for fall flooding. Concern|
for spring flooding. Only 23%
harvested ang 34%
of11/17

Difficult harvest season
for corn and soybean
due to snow and cold,
high seed moisture con-
tent and drying demang
Coldest arctic outbreald

in decades for a few
Nov days brought
record cold. Small

of corn
of sunflower as

Difficult harvest
season for corn and
soybean due to snow
and cold, high seed

oisture content.

harvest due to snow & cold, high seed
moisture content and drying demand.
Propane shortages reported. Drier Noy | and medium ponds
weather & frozen soils in early Nov have | frozen down to
thawed. Anhydrous application resuming) border, ice rescues
Record 2019 wetness reduced pheasant L_reported. Record cold and
sepidatiopge well as hunting licenses. 1 Difficult harvest season for ysnow in Oct & No
corn and soy due to snow &
cold with high seed moisture

Record
cold &snow
for in Oct
and Nov.

Great Lakes water
levels running near,
record high

content & drying demand, pro- Drought
pane shortages. Coldest out- eliminated in " o drought Drought eliminated
Snowy’s preak in decades fora few southern IL. : e statewide , soil moist.
nor, art oy o moist soils, ’ :
! th centrg/ €O feg Nter s, Nov days. Record cold & Difficult harvest recovering ,streamflow
impro to droy, reported. Dryness L h . slow harvest, ’
o vement, byt Iy co ‘ght SW NE makr emerging in now. 5 snowiest Oct. season for corn back to normal. Slow
rsening in Western Ndjtions Mmaking grasses fire prone, Drought eliminated in and soybean due harvest season for corl
0 . A MO. Difficult har- to snow and cold, & soybean due to
Jarly in sw g, on, rought coverage incregsin j .. . _[vest season for corn
elevation qp, YA Of State & 1oy, § ACTOSS Western ks 9 &intensifying_ < bean d
reseryojpe ; s. Hydro) ogical) low &ro - Fall sown graijns pasture nd soybean due to
rs in v, ngeland stressing gye to dryness & cojg §noW and cold. Record

gooqd S/]ape ’

ord cold &

snap. Winter wheat rated 18% v cold for a few days &
€ry poor to snow

gzgrsct)gtil/.(ljz up fr(?m 13% at the end of coldest Nov temps since

vory ot wide topsoil moistyre was 47% 1991. Small ponds freezing
Y short to short on 11/17. over forcing livestock

producers to chop ice for

Ssupplies short due to Sep heat,

& dryness. Record cold and
snow for a few days in No
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Climate Outlooks

‘\

7-day precipitation forecast
6-10 day outlook

ENSO Predictions
December

Dec-Jan-Feb

Jan-Feb-Mar



7-day Quantitative Precipitation Forecast
Valid:AlV\

Thu, Nov 21— 7 AM, Thu, Nov. 28, 2019
\ /8 B ~

Fy :. ) UN ra] 9
RIUT:12Z THU NOY 28 2
ASTER: WPC
QAA/NWS/NCEP/WPC

http://www.wpc.ncep.noaa.gov/qpf/dayl-7.shtml



Temperature and Precipitation

Probabilities for Nov
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Tempefatﬁre Preci'pit'ation

http://www.cpc.ncep.noaa.gov/products/predictions/610day


https://www.cpc.ncep.noaa.gov/products/predictions/610day/610temp.new.gif
https://www.cpc.ncep.noaa.gov/products/predictions/610day/610prcp.new.gif
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Figure 6. Forecasts of sea surface temperature (SST) anomalies for the Nifio 3.4 region (5°N-
5°8, 120°W-170°W). Figure updated 18 October 2019.

ENSO Diagnostic
Discussion updated on
November 14, 2019

CPC/NCEP/NWS and IRI
- ENSO Alert System:
Not Active

- ENSO-neutral is favored
during the Northern
Hemisphere winter 2019-
20 (~70% chance),
continuing through spring
2020 (60 to 65% chance)

-The majority of models in
the IRI/CPC plume (Fig. 6)
continue to favor ENSO-
neutral (Nifo-3.4 index
between -0.5°C and +0.5°C)
through the Northern
Hemisphere spring.

https://www.cpc.ncep.noaa.gov/products/analysis monitoring/enso advisory/ensodisc.pdf



https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.pdf

December Temperature and
Precipitatio

2 'y
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Temperature Precipitation

http://www.cpc.ncep.noaa.gov/products/predictions/30day


https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead14/off14_temp.gif
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead14/off14_prcp.gif

Dec-Jan-Feb Temperature and

Precipitation Probabilities
: r. ".

:-". S’

Temperature Precipitation

http://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=2


https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead01/off01_temp.gif
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead01/off01_prcp.gif

Jan-Feb-Mar Temperature and

Precipitation Probabilities

- el | :
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Temperature Precipitation

http://www.cpc.ncep.noaa.gov/products/predictions/long_range/seasonal.php?lead=2


https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead02/off02_temp.gif
https://www.cpc.ncep.noaa.gov/products/predictions/long_range/lead02/off02_prcp.gif

* ¥ * *

o

Much of the region experienced cold and wet October and first half
of November making it very challenging for agriculture.

Concerns for rivers freezing above flood stage as we go into winter;
Ice jams;
Dryness concerns for SW WY, CO, western KS, southwestern NE

Spring flood concerns for Missouri & Mississippi River Basins and
potential delay in spring fieldwork preparation and planting.



i

Today’s and Past Recorded Presentations and :
http://mrcc.illinois.edu/multimedia/webinars.jsp

http://hprcc.unl.edu/webinars.php

NOAA’s National Centers for Environmental Information: www.ncdc.noaa.gov

» Monthly climate reports (U.S. & Global): www.ncdc.noaa.gov/sotc

NOAA’s Climate Prediction Center: www.cpc.ncep.noaa.gov

Climate Portal: www.climate.gov

U.S. Drought Portal: www.drought.gov

National Drought Mitigation Center: http://drought.unl.edu

State climatologists
*  http://www.stateclimate.org

Regional climate centers
*  http://mrcc.isws.illinois.edu

*  http://www.hprcc.unl.edu



http://mrcc.illinois.edu/multimedia/webinars.jsp
http://hprcc.unl.edu/webinars.php
http://www.ncdc.noaa.gov/
http://www.ncdc.noaa.gov/sotc
http://www.cpc.ncep.noaa.gov/
http://www.climate.gov/
http://www.drought.gov/
http://www.stateclimate.org/
http://www.hprcc.unl.edu/

Thank You and Questions?
* Questions:

o
* Climate:

Pat Guinan: GuinanP@missouri.edu, 573-882-5908
Dennis Todey: dennis.todey@ars.usda.gov, 515-294-2013
Doug Kluck: doug.kluck@noaa.gov, 816-994-3008

Ray Wolf: ray.wolf@noaa.gov, 563-386-3976

Mike Timlin: mtimlin@illinois.edu; 217-333-8506

Natalie Umphlett: numphlett2@unl.edu ; 402 472-6764
Brian Fuchs: bfuchs2@unl.edu 402 472-6775

* ¥ X % X *  *

*

Weather:
* crhroc@noaa.gov
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