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How the jet stream changes
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El Nino Conditions




Winter 2015-16 so far

Percent of Normal Precipitation (%) parture from Normal Temperature (F)
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Weather Pattern
November and December 2015
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Series of Pacific storms January 4-8, 2016
bring high impact — first Socal “El Nino pattern”
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San Diego

County Water  Olivenhain 24,789 21,991 1,065.2 88.7% 1,206
Authority
Water Levels D D e e
_ _ San Diego. City g et 34,806 2,021 1,5219 5.8% (2,076)
The City of San Diego's Water Levels are updated weekly, January 4, 2016, of
Due to web software updates, the next update will not be until the end of Janauary SanDleu Clty --------------------------------------------------------------------------------------------------
2016. o o El Capitan 112,807 30,970 676.2 27.5% (1,498)
San Diego, City
o Hodges 30,633 12,367 203.4 404% 388
Depth Current Storage Current Percent San DIED Cl ___________________________________________________________________________________________________
Reservoir When Full Depth Capacity Storage Full o 9. 50 | ower Otay 49,849 37,333 474.5 749% 3414
Barrett 160.83 ft 73.96 ft 34 8065 1.818.1 52 [0 R [ PR R B
San Diego, City .
Miramar 6,682 5,521 706.4 82.6% 56
El Capitan 197.00 ft 122.00 ft 112,806.9 30.110.3 26.7 of
Hodges 115.00 ft 91.20 ft 30,6326 11.108.8 363 R E e e - 26%  (301)
- g 5 961 :
Miramar 114.00 ft 106.30 ft 6,632.4 5,606.9 824 oy
San Diego, City
Murray 4,684 4,075 532.7 87.0% (62)
Morena 1657.00 ft 78.50 ft 50,694.0 1,301.8 26 of
Murray 95.00 ft .90 ft 4,684.2 41834 83.3 3?" MERHSEN 249358 160,566 707.5 64.4% 73,085
Lower Otay 12710 ft 126.90 ft 49,8489 36,970.5 TA2 G I B S e e
San Dlego, €y ¢ thertand 29,508 2,328 1,974.3 7.9% (204
San Vicente 306.00 ft 241,76 ft 249,3538.0 152,843.7 61.3 of ’ ’ : (204)
Sutherland 145 00 ft 6116 ft 295081 21834 74 San Dieguito o
W.D. San Dieguito 883 372 2430 41.1% 0
Loveland 25,400 7,525 1,297.0 29.6% (226)

Sweetwater

Long way to fill local reservoirs and state




Percent of Normal Precip (water year)

Percent of Normal Precipitation (%)
10/1/2015 — 1/31/2016
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Local View (since October 1)

Percent of Normal Precipitation
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Precipitation in 1982-83 and 1997-98
2 strong El Nino winters

San Diego Santa Ana Riverside
82/83, 97/98 82/83, 97/98 82/83, 97/98

November 2.10,1.17 3.76,1.70 2.57,1.14
December 1.43,1.35 1.01, 5.35 0.52,3.12
January 2.10, 2.68 4.06, 2.19 2.58, 2.66
8.83,9.24 5.67, 6.92
2015-16 - 6.06 2015-16-3.29 2015-16 —3.55
February 3.88, 7.65 3.88, 13.99 3.25, 10.08
March 6.57,2.21 8.32,2.95 6.01,1.94
April 1.74, 1.11 2.74,0.94 2.44,0.82
May 0.01, 0.64 0.26, 2.48 0.17,1.53

Rainfall is INCHES



Mountain and Desert Precipitation

2015 to 2016 to date Normal October to date

Idyllwild 15.25 12.33
Big Bear 10.79 9.89
Palomar Mountain 12.74 14.64

Palm Springs 2.31 2.85



Missing Years of Precipitation

1 to 2 years worth needed
The Missing Years

Since Octoberzoaa, nearly all of Californiais "missing” at least a year's worth of rainfall. Parts
of the southern Sierra Nevada and Los Angeles basin are missing over two year's worth
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Heavy Rain and Flooding
Turn Around Don’t Drown
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" Photo by Alex Tardy




Comparing Jet Stream

WCER /NGAR Feonalysia
500mb Gaopotential Haight [m) Cempasita Mean NCEP /NGAR Rennalysis
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Pacific Ocean

Sea Surface Temperature (anomaly)
>tate of the Ocean o
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How December 2015 is Different from 1997 (ERSSTv4)

Dec 2015

zlev 0.0 meters Time Dec 2015
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2016 is holding on longer

Sub-surface Anomalies (° C)

Jan 2015 - Jul 2016
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1982-83, 1997-98, 2015-16
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Jet zonal wind 1982-83, 1997-98
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1982-83 1997-98

NCEF,/NCAR Reanalysls

NCEF /MCAR Feanalysts
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NINO 3.4 SSTs

Atmospheric River major events can be any year

RELATIONS BETWEEN NINO3.4 SSTs & TOTAL PRECIP,
CONTRIBUTIONS FROM WETTEST 5% OF WET DAYS,

AND REMAINING DAYS, 1916-2011

A)\

B) \ C)\

R R

Wettest Remaini S\
e EE——
-0.60 -0.45 -0.30 -0.15 0.00 0.15 0.30 0.45 0.0
Drier El Ninos CORRELATION Wetter El Ninos

Credit: Scripps Institution of Oceanography



San Diego Big Monthly Rainfall

Winter October to April
January 1993 9.09 17.81
January 1995 8.06 16.63 1.3
February 1998 7.65 16.19 2.5
March 1991 6.96 11.77 0.4 (neutral)
March 1983 6.57 17.87 2.3
December 1965 6.60 14.74 1.5
January 1978 Drought Buster Year 5.95 16.54 0.7
February 2005 5.83 22.35 0.7
January 1979 5.82 14.03
November 1965 5.82 14.74 1.5
January 1980 5.58 14.96 0.5
December 2010 5.00 12.18 -1.4

2010-11
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SSIF Departures (°C) in the Tropical Pacific

During the Last Four Weeks

Average SST Anomalies
3 JAN 2016 — 30 JAN 2016
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Nine Region SSIF Departures
(¢C) Recent Evelution SST Anomalies
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Winter Outlook 2015-16

issued January 21

emperature Outlook

~eb ar-Apr 2016

Issued: 01/21/16 40% % 33% 40% 50% 60% 70% 80%

Climate Prediction Center W wTearee-ae-w  Climate Prediction Center

i Ecual i Issued: 01/21/16 £
-~ Probability of Below  F*? | Probability of Above Probabillty of Below | L% | probability of Above  ~---~-----~------- -




Southern California
February to March

Precipitation Outlook
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Weekly forecast through February 21
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Summary of El Nino

El Nino conditions are the unusual warming of the Sea Surface Temperatures in the Pacific
Ocean along the equator (occurs every 3 to 7 years) after trade winds are weakened

An El Nino can take the normal Jet Stream from Oregon and bring it south across Southern
California for much of the winter and spring months

El Nino can result in a pattern that brings a series of stormy periods in the winter and spring
months, but not a particular storm

Strong (2.3 °C running mean) El Nino is present and strengthening slowly through Fall

El Nino at the strong phase correlates to above normal precipitation in southern California
but not necessarily the whole state

Currently it is the strongest El Nino on record (2.7 °C in the center)

Above normal precipitation and frequent storms are expected for southern California with
the best chance from December through March

Santa Ana winds still occur in El Nino years (Santa Ana’s peak in December)
Moderate snow levels (not the tropical high snow events and not the artic air mass)
The “blob” warm waters can enhance rainfall rates (more unstable)

El Nino can impact the jet stream to bring more frequent storms during the wet season but
not necessarily stronger storms (not just the Pineapple Express or Atmospheric River)

Some of the wettest months have been El Nino years but individual large precipitation events
have occurred in non- El Nino and La Nina years (such as January 1993 and December 2010)

El Nino does not guarantee above normal precipitation and there have been several dry or
average years in California during El Nino

Drought will continue since 4-year deficits are 1 to 2 seasons missed and the entire state will
need much above normal precipitation and above normal snowpack



Before and after impacts
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Impacts and Actions

Flooding (river, urban, small stream) from repeated storms and
saturated soils (not necessarily major storms) — locations may
not have flooded for 5 to 25 years

Beach and coastal erosion from repeated elevated surf and wind

Clean storm drains and gutters, remove debris that can cause
back-ups, contact city public works for road and drainage
changes, check your tire tread, known alternate routes, check
areas with historical flood impacts and have emergency supplies

Check fire station locations for sand bags and they may not be
provided with sand

If you live near a slope, downstream of known debris flows or a
fire burn scar (excessive rain will saturate soil and could cause
steeper slopes move earth)

Check your home owners insurance to see if it covers FLOODS
Are you in a Flood Plain? http://gis.bam.water.ca.gov/bam/
Download the FEMA flood plain app by Atkins



http://gis.bam.water.ca.gov/bam/
http://gis.bam.water.ca.gov/bam/

Lifeguard photos




Measuring Rainfall Accurately
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Click on the map below for the latest forecast,

Bigeear Lake
.

gn Bernardino .

Twentynine Palms.

Last map update: Jan, 6th 2016 at 3:.04:17 pm PST

Map FAQs |

Read watches, 'Z:m'
wamings & out 1 2
advisories

Tarnada Warning ]
Severe Thunderstorm [
Waming

Flash Flood Warning [l
Special Marine

Warning

Winter Storm Warning [
Flood Warning

High Surf Warning
Flash Flood Watch
Winter Weather
Advisory

Flood Advisory

High Surf Advisory
Small Craft Advisory
Wind Advisory
Beach Hazards
Statement

Special Weather
Statement

Marine Weather
Statement
Hazardous Weather
Cutlook

000 GO0 NEnE

Jan 06
o
2:53 pm PST 56 °F
(12 minutes old) Lt Rain (13°0)
Wind: $ 14 G 28 MPH RH: 84%  DewPt: 51°F More

I Latest Conditiol CA Choose Your Front Page Site I
Select Location: :

Details (KMYF) XML View




TMOs
ao A P

Alex Tardy
alexander.tardy@noaa.gov
Warning Coordination Meteorologist
http://weather.gov/sandiego

Monitor Hazards

http://www.wrh.noaa.gov/wrh/whv/?wfo=SGX (all graphical hazards)

http://www.nws.noaa.gov/wtf/udaf/area/?site=sgx (area forecast)

http://digital.weather.gov (digital graphics)
http://mobile.weather.gov (mobile)
http://preview.weather.gov/edd (advanced)

Monitor weather
http://www.wrh.noaa.gov/mesowest/gmap.php?map=sgx

Report and Follow on visit http://weather.gov/sandiego
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http://cpc.ncep.noaa.gov
El Nino updates
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