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Presented by: Warning Coordination Meteorologist — Brian Garcia
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Topics

Climate Change
« Information
« Short and long term impacts

Communication & Preparation
« Ways to get the message
« Sources for information

Seasonal Prediction

 El Nino Southern Oscillation (ENSO)

« Winter 2018 — 2019 review

« ENSO and other players for this coming winter season
« Winter season forecast
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Climate Background Information
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Source: climate.nasa.gov

https.//climate.nasa.govyVvital-signs/global-temperature/
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The Washington Post — 2°C:Byeond the Limit — Siberia
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U.S. 2018 Billion-Dollar Weather and Climate Disasters
: ‘ ;\ “\\\7\\R¥‘ "
gﬁ?gfg;ﬁtgg{gﬁ}] /g\? / \ T \ 'r\‘w‘“f? :aa/rvTornac?:t:str::lsrgjes:rset%\;;ather E .\\ B,

Summer-Fall foe— | >
2018 // e , /‘%-\M,rmj July 19-22 p y

Northeast
® Winter Storm
March 1-3

Central and Eastern
Severe Weather
May 13-15

SN
~
\:},;}) @ Northeastern and
Eastern Winter Storm
Southwest/Southern January 3-5
Plains Drought
2018

Hurricane Florence
September 13-16

Central and Northeast
Severe Weather
May 1-4

Y

o \
& ARG 2
o %ﬁﬁf» Colorado Hail Storm 7

14 s ‘
. X
,.»‘ﬂ/ ,0 JUne 18-19 ( E;,\/ SOUthern and Eastern \;\\ ) Southeastern Tornadoes
i See . ) Tornadoes and HilTicane, -° and Severe Weather
{\ Texas Ha||6St0rm Severe Weather Michael . March 18-21
o n 0 5 o
e April 13-16  october 10-11 =~

This map denotes the approximate focation for each of the 14 separate billion-dollar weather and climate disasters that impacted the United States during 2018.

Data.coast.noaa.gov
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mv*‘“"s e, Weather Disasters (1980-2018)
c‘% Swevetrl‘e Drought .................. 26
; ea e r Flooding .................. 29
R Eve nt S Freeze ........oovvviiin.. 9

TIONA,
6° A L q,_

SevereStorm.............. 103
Tropical Cyclone ............ 42
Wildfire .................... 16
WinterStorm ............... 16

Average Cost (billions)

Drought.................. $9.4
Flooding ................. $4.3
Freeze ................... $3.3
Severe Storm............. $2.2
Tropical Cyclone ......... $21.9
Wildfire .................. $4.9
Winter Storm ............... 33

Source: NOAA National Centers for Environmental Information

Data.coast.noaa.gov
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g@‘g Temperatures Rise + Property Losses Increase + 2874/ &&".
kA 2 . . v . ¢
mvf Power Costs Rise + Crop Yields Decrease * =N ?,’
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*If we continue on this path! *

Data.coast.noaa.gov
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Communication and Preparation
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INWS - Interactive NWS

INWS MOBILE ALERTING N N ~L )
5 4 y :|a--'z.-- =

Receive customized text L —

message and e-mail alerts for

National Weather Service

products that you care about. B i

Thursday « 8:48 AM
Wel New event. Heat Advisory
€lcome from 9/12/2019 11:00 AM

InteractiveMW5 (iINWS) is the home of new mobile and desktop innovations of the National to 7:00 PM PDT for Napa
Weather Service, This application suite allows NW5 partners to receive Mational Weather County, CA, Marin County,
Service products in new and innovative ways, such as text messaging and mobile-enabled CA, Alameda... https://inws
webpages. iINWS strives to fulfill cur mission of protecting life and property by using .ncep.noaa.gov/a/a.php?i=

technolegy to reach out to cur customers. 38628601
MNote: If you are receiving alerts, but never signed up for them, they may be coming from a new FEMA public system 3 ¥
Alerts (WEA). More information can be found at http://ctia.org/wea

iMWS5 is an experimental service intended for NWS5 core partners: emergency managers, community leaders, other go
electronic media.

g iNWS Alert

DOC | MNOAA | Mational Weather Service - INWS Version 6.1.1

New event: Heat Advisory for
Alameda County, CA, Contra Costa

Privacy Policy | Terms of Use | FOLA | Information Quality | Disclaimer | Glossary | Texting While

inws.ncep.noaa.gov

Inws.ncep.noaa.gov

Thu 8 AM
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Emergen = A I- E R T s

« Tsunami Warning

« Tornado Warning

Emergency Alert Details

« Extreme Wind Warning T8SUED A TSUMAMZ WARNING FOR THE
FOLLOII::ns::NT::?/AREAS: it

° 1 AT 9:53 AJ '

Flash Flood Warning s ar, Sors | Emergency Alert
. . MESSAGE FROM PAJN/NWS. s | =4
* Hurricane Warning Flash Flood Warning
Page 1 of 1 this areq tl‘ 3:45 PM
. Typhoon Warning CDT. Avoid flood areas.

-NWS

 Blizzard Warning

« Ice Storm Warning

» Dust Storm Warning
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Social Media — @NWSBayArea
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NATIONAL oc

Potential for Isolated Showers this Weekend with Cooler

WEATH,
;?' w Temperatures, Warmer Next Week
e F National Weather Service - SF Bay Area/Monterey
Ys Ly Issued: 2:00 PM Wednesday, August 7, 2019
¥, * * 3 Point of Contact: 24/7 OPS- EM: 831-656-1717 | Media: 831-656-1724

Key Points - Expected Impacts
* |solated rain showers are possible on Saturday across the North Bay.

* Below normal temperatures are expected this weekend.
* Temperatures will warm to above normal levels early next week.

Changes From Previous Briefing
First issuance; no changes.

North Bay

Cooler temperatures on Friday and Saturday with below normal

highs expected
Highs warming to 5-10 degrees above normal early next week

Isolated showers will develop Friday night through Saturday

Details:

Isolated showers are possible Friday night and into Saturday.
Rainfall amounts are expected to be light with less than 0.10 inches of rain.

L]
High temperatures Friday and Saturday will range from the mid 70s to the lower 80s, which is

about 5-10 degrees below normal.
High temperatures will warm into the mid 80s to upper 90s early next week.

* Low temperatures will be close to normal.

Emall briefings
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NWS Forecast Office San Francisco, CA San Francisco Bay Area, CA
VWeather.gov = San Francisco Bay Area, CA Weather Forecast Office

Current Hazards  Current Conditions Radar Forecasts Rivers and Lakes  Climate and Past\Weather Local Programs

Click a location below for detailed forecast.

+rena| [WWatches

nr

Warnings &
Bdvisories

*
South Lake Fghoe| | Sg|| Craft Advisory

Lake Wind Advisory

AT

Buoy 13+ Hazardous Weather
Stockton Outlook

Yosemite National Park +

Buoy 12 & +Sil'l Jose Merced
+

Fresno
*

+Salinas
+King City

Buoy 28 4

Last Map Update: Wed, Sep. 18, 2019 at 4:41:41 pm PDT

weather.gov/bayarea
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Recently-Issued CNRFC Text Products:

Home Page Version:

Climate and Winter Season Weather Briefing
CALI‘FORNIA NEVADA RIVER FORECAST CENTER

HYDROLOGY

National Weather Service
SF Bay Area / Monterey Bay Regions

WEATHER CLIMATE RESEARCH / OUTREACH LINKS SEARCH ABOUT US

NOAA I/ NWS News and Local CNRFC Information

October 2019 Datum Change - On the morning of October 1, 2019, the California Department of Water Resources will change the
reporting of river stage data collected at 21 locations to the new NAVD88 datum (from NGVD29, Local, or USED datum). This will affect
critical stages at 12 of these locations, which are official National Weather Semvice flood forecast points. For more information on these
changes, please check out this webpage hosted by CDEC (California Data Exchange).

 CoJ

2019 Tide Tables Available - The 2019 tide tables are now available on our river forecast page.
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Deterministic Forecasts
Show only critical stages (fcst pts only) |:|

Forecast Points Other Points

Ensemble Forecasts
Data updated: Wed Sep 18 2019 01:41 PM PDT

[JEnsemble Points

Peak Exceedance Probabilities*
Data updated: Wed Sep 18 2019 04:45 PM PDT
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*Exceedance probabilties are only available for selected
forecast points.

Observed Data

Data updated: Wed Sep 18 2019 04:46 PM PDT
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Number: 1/6
Time: Mon, 15 Oct 2018 19:46:39 GMT
Beam Elevation: 0.5 degrees

Latest Time: Mon, 15 Oct 2018 20:29:47 GMT

Number: 1/6
Time: Not Available
Beam Elevation: Not Available degrees

Latest Time: Not Available
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Seasonal Prediction
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Water Year to Date Summary (October through April)

50°N Total Water Year to Date Precipitation Anomaly (%)
0 October 2018 - April 2019
m > 3500 SO°N r
&
V e
Oct, ]aln z 2750
45°N | Center for Western Weather Dec ;0 2500
and Water Extremes Dec. 11 2250
Jan.3 2000
WY 2019 1750 45N —
(Through April) Fei2 o
40°N — Dec 18 Uct. 26 0: 1000
900
800
700 110
600 40°N —
500 90
35°N — ;x 70
200
Ralph/CW3E AR Strength Scale -
B Weak: IVT=250-500 kg m™* s°* 75 35N —
30°N —{ W Moderate: IVT=500~750 kg m™* 5! 50
B Strong: IVT=750-1000 kg m™ 5! March 7 f:
B Extreme: IVT=1000-1250 kg m™* s* Feb. 14 Top, 2 <nmi
B Exceptional: IVT>1250 kg m™* s°*
0 30°N —
20N I l I I l | | !
125°W 120°W 115°W 110°W 105°W
145°W 140°W 135°W 130°W 125°W 120°W 115°W 110°W Data courtesy: PRISM Climate Group, Oregon State Ui v, hitp2/prism.oreg edu
The 6 ARs that made landfall during April 2019 brings the Water Year total * Through April 2019, a majority of the Western U.S. has
to 47 (11 Weak, 24 Moderate, 10 Strong, and 2 Extreme) received near normal or above normal water year to
date precipitation
The total number that made landfall through April 2018 was 45, two less * Western and Northern WA and Northwestern OR are
than this year (16 Weak, 16 Moderate, 11 Strong, and 2 Extreme) the only locations that received below normal precip.
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Total Precipitable Water 2019-02-23 2100 UTC

; v o - o e - ik e N i
: : d 3 AR (e i T A
i i g s " 1 >
= liRas 3 * . N § 13 v
g ! R¥ 1 ~alal . . &
i i o R G e R 0 0 o

180° 170°w  160°W  150°W  140°W  130°W 120°W 110°W  100°W 90°W 80°W

Late February Atmospheric River — North Bay
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@ 5 00am Monday Forecast
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Late February Atmospheric River — North Bay
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Observed Precipitation
2018-2019* Water Year

*From October 1, 2018 to September 18, 2019
Source: PRISM Climate Group, Oregon State University
Created by: NWS San Francisco Bay Area

Water Year 2018/2019 Totals
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Avg Annual Precipitation
1981-2010 Climate Normals

1981-2010 Climatological Normals
Source: PRISM Climate Group, Oregon State University
Created by: NWS San Francisco Bay Area

Water Year Average
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2018-2019 Water Year
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50 60 70M80] 1108125 1501175
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*From October 1, 2018 to September 18, 2019
Source: PRISM Climate Group, Oregon State University :
\

Created by: NWS San Francisco Bay Area

Water Year 2018/2019 % of normal
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.Modell Predilctions.mc ENSO from NO\( 2018.

3.0 ;
mmmm CPC CONSOL | Dynamical Models
= DYN AVG - NASA GMAD

55 w STAT AVG - NCEP CFSv2

—- SAUDI-KAU
LDEO
- AUS/POAMA
- ECMWF
UKMO
KMA SMU
IOCAS ICM
COLA CCSM4
MetFRANCE
SINTEX-F
CS-RI-MM
GFDL CM2.1
CMC CANSIP
GFDL FLOR

ICPC

-

ERRER RN

Nino3.4 SST Anomaly (°C)

Statistical Models
©- PSD-CU LIM
NTU CODA
CPC MRKOV
CPC CA
CSU CLPR
UBC NNET
FSU REGR
UCLA-TCD

040444

OBSERVED FORECAST

ASO Oct OND NDJ DIF  JFM FMA MAM  AM) ™)) JJA JAS
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3.0

Model Predictions of ENSO from Sep 2019

mmmm CPC CONSOL | Dynamical Models
= DYN AVG ~- MNASA GMAOD
e STAT AVG - NCEP CFSv2

2.54

-

SAUDI-KAU
LDEO
- AUS/ACCESS
- ECMWF
UKMO
- KMA SNU
~ o g
Y ki b IOCAS ICM
COLA CCSM4
#- MetFRANCE
SINTEX-F
~ CS-RI-MM
GFDL CM2.1
CMC CANSIP
GFDL FLOR

2.04

1.04

0.51

0.0

—0.54

] ! : ! Statistical Models
_1.0_ _ ................................................ ............................................... | NTU CODA
: | ' i -6~ BCC_RZDM

Nino3.4 SST Anomaly (°C)

. . | CPC MRKOV
_1.5_ , ., s s s e s b __,__ .................................... | CPC CA

i | ' | CSU CLIPR
IAP-NN
UBC NNET
| | | FSU REGR
OBSERVED FORECAST : { ~©- UCLA-TCD

—2.01

00440

-25 : ' 1 . . 1 1 :
JJA Aug ASO SON OND  NDJ DIF JFM  FMA MAM  AM) MJ)

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 19 September 2019.
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CPC/IRI Early-Month Official ENSO Forecast Probabilities

Season La Niha Neutral El Nifio
SON 2019 1% &7% 12%
OND 2019 5% 71% 24%
NDJ 2019 8% 65% 27%
DJF 2019 9% 62% 29%
JFM 2020 10% 60% 30%
FMA 2020 12% 59% 29%
MAM 2020 13% 59% 28%
AM| 2020 14% 57% 29%
M]] 2020 15% 57% 28%
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ENSO-Neutral Winter Pattern
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Ocean
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ENSO Neutral Conditions

When neither El Nifio nor La Nifa conditions are in place, everything is on the table for California. Past neutral
years have yielded more dry winter seasons than normal or wet ones, but past conditions do not guarantee
a future outcome

Northern California ..

_- Sierra Nevada

Central California - ..

Southern California - =~

-

AT

Na\‘ e,

= v

s P L

A S Based on 25 historical ENSO Neutral Seasons
2y

Data: PRISM, Oregon State University
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CA Division 4 October-March Precipitation
(versus Southern Oscillation Index for prior year June-November)

40
| e | i i |
" o . ; Years 1933/1934 -
& ' 0y « - 2017/2018
E @ Correlation =-0.38
=3 1 . T "Mean = 22.47 in
a : ; : : | i = 22,
L 20 g ® e o v o ' Mean all = 18.64 in
o i [ » . == )
= L B _ Y e Mean = 18.49 in
E " l :. oo, .j : T Mean = 15.80 in
- -‘. ”’l.:’. r_“f-“ N
g : | . E s :
| | L
0 T T T T T T T T T T T
-30 -25 -20 -15 -10 -05 00 05 10 15 20 25 30 .
June-November S0I (Tahiti minus Darwin) 'u‘.fc:-'i';anﬁzrtr; %E%It{;r:al
( El Nifio Neither La Nifa )
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ONE-MONTH OUTLOOK ONE-MONTH OUTLOOK

EC_MEANS EQUAL

TEMPERATURE PROBABILITY EC MEANS EBuAL o PRECIPITATION PROBABILITY o
P21 E0NOY 5678 o e 0,5 HONTH LEAD Hm Mne "
YAL NOV N MEANS NORMAL YAL NOV N MEANS NORMAL
MADE 17 OCT 2014 } \ B HEANS BELOW MADE 17 OCT 2014 B MEANS BELOW
e 40% 0% 60% 0% B0%  90%  100% 3% 40% L 80% T Ly 0% 100% 33% 4 50% B0% 0% 0% 80%  100% % 0% % 60% % B0%  80%  100% 3% 40% 5% 80% % B B80% 100% 33% 4% 50% 60% To% 80% 80%  100%
Probability of Below Probability of Near-Normal Probability of Above Probability of Below Probability of Near-Normal Probability of Above
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U' S' Seasona' Drought OUtIOOK Valid for October 17, 2019 - January 31, 2020
Drought Tendency During the Valid Period Released October 17, 2019

Depicts large-scale trends based
on subjectively derived probabilities
guided by short- and long-range
, statistical and dynamical forecasts.

¥) Use caution for applications that
can be affected by short lived events.
"Ongoing” drought areas are
based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (DO or none).

. . Drought persists

Drought remains but improves

Brad Pugh
NOAA/NWS/NCEP/Climate Prediction Center

Drought removal likely

3 Drought development likely

?bD L ® &

http://go.usa.gov/3eZ73

Drought Outlook
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Total Precipitable Water 2019-02-23 2100 UTC
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Atmospheric Rivers wil/ happen again
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