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To Understand Overall Scope of the Problem Need to Understand:

1. WHERE our precipitation comes from and WHEN it falls.
A. Annual & seasonal precipitation amounts

2. Teleconnection Indices — primary indices.
A. ENSO - El Nino/La Nina, Southern Oscillation Index
B. PDO — Pacific Decadal Oscillation Index
C. Other Indices — solar cycles, and mores
D. How the Indices set up each year determines the storm track
E. Good example is recent 2011 strong La Nina that brought abundant moisture to Upper Snake, which was
strongest La Nina since 1974 that brought abundant moisture to the Salmon basin

3. Sea Surface Temperatures (SST) and influence of the warm waters in the NE Pacific Ocean on the weather pattern
the past two seasons - western ridge allowing moisture to track east of the Continental Divide to Midwest/East Coast.

4. Need to understand the storm track that brings moisture to your Idaho basins.
A. Winter storm track winter 2013-14 and 2014-15
B. Weekly US Drought Monitor Map shows which areas in the state are more affected than others.
C. California drought pushing into Nevada, Owyhee basin and Central Idaho.
D. Flow trend graphs — showing dry streamflow trends in SW & Central Idaho.



Impact of Precipitation Falling as Rain Rather than Snow

1. Winter 2014-2015 is excellent illustration that had more of our winter precipitation falling as rain.

A. 2015 Snow Drought:
a. first signs of snow drought — moving ski races to snowier locations

b. 2015 precipitation & snow maps as percent of normal
c. SNOTEL precipitation & snow water analysis slides Abby Lute, USFS Rocky Mountain Research Station

B. 2015 Impacts on Streamflow:
a. early runoff in Owyhee River winter 2014-15
b. early runoff for Dworshak Reservoir Inflow with well below normal April = July volume

Which Parts of the State are More AMed than Others?
Susceptible

1. Winter 2015 is excellent year to help answer this question

A. Basin topography, topography, topography.....
a. Amount of high elevation in your basin, i.e., pretty & taller mountain peaks the better for collecting snowfall,

b. North facing slopes provide added bonus
c. Location based of storm tracks and 2" chance for addition spring rains along Montana border (Spring 2011)

B. Best way to visualize susceptible basins are Monthly Snow Graphs illustrating Chance of Snow to Recover by April 1



To What Extent are the Headlines in Sync with the Science?

1. Headlines from Newspapers and Academic Research Journals
A. Changes in Arctic & Antarctic Ice Coverage — records start 1978
B. and more...

Potential Relief for 2016 from Possible El Nino Warming Pattern in the
Pacific - Expectations beyond 2016

1. How the current Sea Surface Temperatures are setting the stage for the coming winter
2. Early seasonal forecasts for the coming winter
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To Understand Overall Scope of the Problem Need to Understand:

1. WHERE does our precipitation comes from and WHEN does it falls.
A. Annual & seasonal precipitation amounts

2. Teleconnection Indices — primary climate indices.
A. ENSO - El Nino/La Nina, Southern Oscillation Index
B. PDO — Pacific Decadal Oscillation Index
C. Other Indices — solar cycles, and mores
D. How the Indices set up each year determines the storm track
E. Good example is recent 2011 strong La Nina that brought abundant moisture

to Upper Snake, which was strongest La Nina since 1974 that brought abundant
moisture to the Salmon basin



30-yr Normal Precipitation: Annual
Period: 1981-2010
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Fercent af Average Annual Preci
in Apr—May—Jun {PRISM OSUAWRCC)
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Monthly Precipitation as
Percent of Yearly Total

Monthly Precipitation BasinTotals as
Percent of Ahnual Total
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Satellite Image Dec2, 2014 e Weather outlooks now
encompass looking globally
at climate conditions
around the world to
understanding how they
impact our local weather &
water supply.

El Nino Storm Track Pattern
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Teleconnections climatic indexes
Key is understanding their
correlations AND influence on
current weather, snowfall,
streamflow, your business &
more...




Typical El Nifio Winter Pattern Teleconnections Primary Ones:
ENSO - El Nino/Neutral/La Nina - measure of Sea Surface
: Temperature (SST) 3 to 5 year cycle

Typical Climate Pattern for the U.S. during El Nifio . . .
| e SOl - Southern Oscillation Index measure of barometric

pressure difference in south Pacific

Polar
Jet

Stream e PDO Pacific Decadal Oscillation WAS 20 to 30 year cycle

Low Pressure

La Wina and Pacific Decadal Oscillation (PI»O)

Cooling in the Pacific Ocean
Don J. Easterbrook, Dept. of Geoalogy, Western Washington TUniverzity, Bellingl:

The announcemeant by INASA s Tet Propulsion Laboratory thar the Pacific Decadal O
shifted to its cool phase (Fig. 1) 1s nght on schaduls as pradictad by past climare and F
(Easterbroak, 2001, 2008, 2007). Ir is pof an oddiny supertmposed wpon and masking 1
wararming by the TPCIC.

Presistent extended Pacific Jet Stream
and amplified storm track

Typical El Nifio jet stream patterns across the U.S. include a stronger than usual storm track across the
southern U.S., leaving the northern U.S. removed from the average storm track. Image courtesy of
NOAA.
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Figure 1. Cooling of the Pacific Ocean and setting uwp of the PIMD . Ses surface teax



Correlation Map of the
Southern Oscillation Index (SOI)
with spring and summer streamflow

Winter 2015-2016

e ENSO Signal — Strong El
Nino & SOI

ePacific Decadal Oscillation
(PDO) switched from cool to
warm phase in Jan 2014
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Jan 2014 to Aug 2015 Monthly SOI values and SOI phases for 1997

Most recent graph

Southern Oscillation Index & 'SO| Phase’

Southern Oscillation Index & 'SOI Phase'
data source: Deparment of Primary Industries, Toowoomba,
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La Nina and Pacific Decadal Oscillation (PDO) \OJ NRCS

Service
Cooling in the Pacific Ocean
IDion J. Easterbrook, Dept. of Geology, Western Waszhington Univerzity, Bellinzham, WA

The anonouncemeant by IMASA s Tet Propulsion Laboratory that the Pacific Decadal Oscillaton (PO had
shiffed to its cool phase (Fig. 1) is nght on schadale as predicted by past climate sand PO changes
(Easterbrook, 2001, 2008, 20077, It is pnoed s oddicy supermimposed upon and masking the predicted severs
warming by the TRCC.
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Figure 1. Cooling of the Pacific Ocean and zefting up of the PIMD . Sea surface tremperamure apomialy

in the Pacific Coean from April 14-21, 2008, The anomialy comparas the recent temperatires measured
by the Advapced Microwave Scanping Fadiometer for BOS (AMSE-E) on MASA s Aqua sarellire with
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April 1 Snowpack Anomalies based on El Nino (left) and ElI Nino + warm PDO (right)

P prE ~,  Historical (1916-2
' April 1 Snowp
Anomalies

April 1 Snowpa
Anomalies
El Nifio

¥
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nm | il e il
0 Kim 150
[ 1
Units:  Snow-Water Equivalent Climate Impacts Group 0 Miles 0 Units: Snow-Water Equivalent Climate Impacts Group
Source: VIC Hydrological Model Uni versity of Washington Source: VIC Hydrological Model University of Washington
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+ 0
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Teleconnections — climatic indexes - key is understanding their
correlations and influence on current weather (and snow, flow & more).

Primary Ones:

PDO Pacific Decadal Oscillation — larger cycle
ENSO El Nino Southern Oscillation — short cycle

El Nino Neutral La Nina measure of Sea Surface Temperature SST
SOl Southern Oscillation Index measure of barometric pressure

difference between Darwin & Tahiti

AMO Atlantic Multidecadal Oscillation
Key to 2014 winter — went negative in Jan for handful of months
and returned to positive in May

Additional Climate Indices: NAO North Atlantic Oscillation

AO Arctic Oscillation
Solar Cycles, Polar Vortex, and more.....

Other Possible Influences — Earthquake & Volcanic Activity



How the Indices set up each year determines the storm track
Good example is recent 2011 strong La Nina

Snow Water Equivalent
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1974 was last strong La Nina and deposited an April 1
snowpack of 172% of median in Salmon River basin

2011 Upper Snake received benefits of the strong La
Nina with 152% median snowpack on May 1

Each event sets up different
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To Understand Overall Scope of the Problem Need to Understand

3. Sea Surface Temperatures (SST) and influence of the warm waters in the NE Pacific Ocean on
the weather pattern the past two seasons - western ridge allowing moisture to track east of the
Continental Divide to the Midwest/East Coast.

NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degress G), 1,/3/2011

[white reqions indicate sea—ice)
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NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 3/3/2014

(whitz reqians indicate seg—ice)
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NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 3/2/2015

(white regions indicate sea—ice)
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NOAR/NESDIS 50 KM GLOBAL ANALYSIS: 55T Anomaly (degrees C), &/3/2013
/ (white regions indicate sea—ice) g [ E ) / / Aug 3, 2015
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NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees G), 9/17,/2015

(white regions indicate sea—ice)
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To Understand Overall Scope of the Problem Need to Understand:

4. Need to understand the storm track that brings moisture to your ldaho basins.

A. Winter storm track winter 2013-14 and 2014-15

B. Weekly US Drought Monitor Map shows which areas the state are more
affected than others.

C. California drought pushing into Nevada, Owyhee basin and Central Idaho.

D. Flow trend graphs — showing dry streamflow trends in SW & Central Idaho.



Example of
weather
pattern from
NWS for 2015
but also for
most of 2014

Tueg £R:007 L7 -Fab- 13

The ridge has kept our area unseasonably warm and relatively
dry through early March. A few Pacific weather systems were
able to punch through, but precipitation totals for January
through the first part of March were less than 50% of normal
across most of southwest Idaho and southeast Oregon, and
less than 25% of normal in a few areas.



The Missing Mountain Water: Slower Westerlies Decrease Orographic
Enhancement in the Pacific Northwest USA

MYAAAS | C.H.Luce®-, J. T. Abatzoglou?, Z. A. Holden®

+ Author Affiliations

JGmrrespﬂﬂding author. E-mail: cluce@fs.fed.us

ABSTRACT EDITOR'S SUMMARY

Trends in streamflow timing and volume in the Pacific Northwest United States have been attributed to
increased temperatures, because trends in precipitation at lower-elevation stations were negligible. We
demonstrate that observed streamflow declines are probably associated with declines in mountain
precipitation, revealing previously unexplored differential trends. Lower-troposphere winter (November to
March) westerlies are strongly correlated with high-elevation precipitation but weakly correlated with low-
elevation precipitation. Decreases in lower-tropospheric winter westerlies across the region from 1950 to
2012 are hypothesized to have reduced orographic precipitation enhancement, yielding differential trends in
precipitation across elevations and contributing to the decline in annual streamflow. Climate projections
show weakened lower-troposphere zonal flow across the region under enhanced greenhouse forcing,
highlighting an additional stressor that is relevant for climate change impacts on hydrology.



2013 WOOD and LOST RIVER BASINS 5

e Oct-Dec 2012 precipitation was 2"d wettest in the last 30 years at three SNb‘I:EL sites
 Making it one of the best starts on record.
e January 1 snowpacks were 130-160%.

Big Lost Basin 2013 Snow Water with Non-Exceedence Projections (5 sites)

Based on Provisional SNOTEL data as of Apr 08, 2013
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SNOTEL Current Snow Water Equivalent (SWE) Records
Dec 20, 2012 :
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Analysis indudes sites with more 1 L
than 20 years of historical data. o
‘Near” record m eans that one other year
ofthe period ofrecord is more extreme.

+ [/ —are Near Record High
Snow above 6,881 feet:

e Deadwood Summit

e Lost-wood Divide

e Bear Canyon

e Stickney Mill

+ / —are Near Record Low

Snow below 6101 feet:
e Cozy Cove
..* Graham GS

 Bogus Basin

Natural Resources
Conservation Service
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http://www.nrcs.usda.gov/
http://www.nrcs.usda.gov/

Valid 8 am. EOT

U.S. Drought Monitor September 8, 2015

Lrought Impact Tvibas:

~' Delineates dominant impacts

8= Short-Term, typically less than
B maonths (e.g aagriculture, grasslands)

L = Long- Term, typically greater than
b months (e.g hydrology, ecology)

Inte ﬂS.‘fEf
| DO AbBrormally Dry

| Author:

| Richard Tinker | D1 Moderate Drought
| CPO/NOAA/NWS/INCEP B D2 Severe Dought
B O3 Extreme Drought

B D4 Exceptional Drought




@1 year total flow
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ONE Year Total Flow
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@ 2 year total flow

Owyhee River Below Owyhee Dam
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Owyhee River Below Owyhee Dam
Oct - Sep Streamflow --- THREE Year Total Flow

@ 3 year total flow

1981 - 2010 Average = 2350 KAF
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Owyhee River Below Owyhee Dam
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@6 year total flow

1981 - 2010 Average = 4700 KAF
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ONRCS

Bruneau River near Hot Spring
Oct - Sep Streamflow --- FOUR Year Total Flow

@ 4 year total flow

1981 - 2010 Average = 1020 KAF
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@4 year total flow
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ONRCS

@4 year total flow

Weiser River near Weiser
| Oct - Sep Streamflow --- FOUR Year Total Flow

1981 - 2010 Average = 3,000 KAF
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Big Wood River below Magic Reservoir
Oct - Sep Streamflow --- ONE Year Total Flow
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Impact of Precipitation Falling as Rain Rather than Snow

1. Winter 2014-2015 is excellent illustration that had more of our
winter precipitation falling as rain.

A. 2015 Snow Drought:
a. first signs of snow drought — moving ski races to snowier locations
b. 2015 precipitation & snow maps as percent of normal
c. SNOTEL precipitation & snow water analysis slides Abby Lute,
USFS Rocky Mountain Research Station

B. 2015 Impacts on Streamflow:
a. early runoff in Owyhee River winter 2014-15
b. early runoff for Dworshak Reservoir Inflow with well below normal
April = July volume



Nov 2014 Cold Spell that
Suddenly Spilled into Idaho
Went from 50s F to 10s F in a
few days - MF Salmon River
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Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Current Snow Water
Equivalent (SWE)
Basin-wide Percent
of 1981-2010 Median
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Impacts on Skiing
Ski Races Moved
Skier Days Down
Season Pass Sale
Down

Photo taken by Ray Gadd March 11 2015 Iooklng east over Ketchum in Blg
Wood River valley illustrating lack of snow on south facing slopes.




Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Mar 12, 2015
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Water Year to Date Precipitation April 7, 2015

Westwide SNOTEL Water Year (Oct 1) to Date Precipitation % of Normal

Apr 08, 2015
Water Year (Oct 1) . @ :
to Date Precipitation
Basin-wide Percent
of 1981-2010 Average

Dunavai\able *
Bl <s0%
[]s0-69%

[ J7o-89%
[Jeo - 109%
[ ]110-120%
[ 130 - 149%
= 150%

* Data unavailable
at time of posting
oF measurement
Is not representative
at this time of year

102 f

|
ol T
o ®

&
@]
45 '

T

Provisional data
subject to revision

USDA
=1

O NRCS

] 75 150 300
The water year to date precipitation percent of normal represents the Prepared by:
accumulated precipitation found at selected SNOTEL sites in or near the basin USDA/NRCS National Water and Climate Center
compared to the average value for those sites on this day. Data based on Portland, Cregon
the first reading of the day (typically 00:00). http:/fwww.wee. nres. usda.gov

NOTE: Untif further notice,

record calculalions are hased

o pariod ofreacord through water
vear 2072; water years 2073

and 2074 are not analyzed

7 ’! A
S o T
57

Record Low Snow

SNOTEL Current Snow Water Equivalent (SWE) Records
Apr 07, 2015 r !

Current Snow)

Water (SWE)

Equivalent

Records

% MNew High

% MNear High

2 MNon-Record

= MNew Low

= MNear Low

@ snow free
Analysiz incdudes sites with more
than 20 years of historical data

‘Mear racord means that ane ofhar year
ofthe period of recond is more extreme

Provisional Data
l__J SDA Subject to Revision

USDAMRCS National Water and Climate Canter

Portiand, Oragon
L' J Kt vy, WS IFCE U Sda oV



Idaho --- Mean temperature departure & precipitation falling normal Nov 1 — Mar 31:

Graham Guard: 4.9 F Jackson Peak: 5.1 F
Normally 75% precip falls as snow Normally 92% precip falls as snow
2015 60% fell as snow 2015 84% fell as snow
Graham Guard SNOTEL, 5690ft Jackson Peak SNOTEL, 7070ft
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Washington --- Mean temperature departure & precipitation falling normal Nov 1 — Mar 31:

Stampede Pass: 5.0 F Paradise: 5.3 F
Normally 80% precip falls as snow Normally 92% precip falls as snow
2015 34% fell as snow 2015 46% fell as snow

Stampede Pass SNOTEL, 3850ft
Paradise SNOTEL, 5130ft
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Spring Creek Divide (779) Wyoming SNOTEL Site - 9000 ft

Value
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13181000: Owyhee R near Rome, OR N RCS
O

2011 Jan-Dec volume was 215%, 1422.5 KAF, Average is 660.6 KAF
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2015 Dworshak Reservoir Inflow: Apr - Jul Volume

NRCS Monthly / mid-Monthly Forecasts are Squares
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2015 Dworshak Reservoir Inflow: Apr - Jul Volume, —TS O NRCS
NRCS Monthly / mid-Monthly Forecasts are Squares —a— T in10 S
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Mean Daily CFS
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2015 Dworshak Reservoir Inflow: Apr - Jul Volume, —TS O NRCS
NRCS Monthly / mid-Monthly Forecasts are Squares —a—T7in10 S
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Which Parts of the State are More Aff@s(ed than Others?
Susceptible

1. Winter 2015 is excellent year to help answer this question

A. Basin topography, topography, topography,...
a. amount of high elevation in your basin, i.e., pretty mountain peaks,
b. north facing slopes
c. location, storm track, areas with greater chance for spring rains along
southwest Montana border

B. Best way to visualize susceptible basins are Monthly Snow Graphs illustrating
Chance of Snow to Recover by April 1

C. Increase In climate variability also increase need to understand your basin and what
makes it flow



’.Looking into Salmon River Headwaters June 12,

ngh elevatlon zone — produces late summer streamflows

Lower elevations — populated valleys - often transient
snowpacks that are more influenced by rainfall
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USDA

B March 1 Snow Water
m April 1 Snow Water

March Boise Basin 7 Station Snow Index for Years 1961 - 2015
Atlanta, Dollarhide, Graham, Jackson, Mores Creek, Trinity Mountain, Vienna Mine
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®E March 1 Snow Water
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March Snake River Basin above Jackson Lake 5 Station Snow Index for Years 1961 - 2015
Grassy Lake, Lewis Lake Divide, Snake River Station, Thumb Divide, Two Oceans
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March Snake River Basin abv Heise 17 Station Snow Index for Years 1961 - 2015
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USDA

®m March 1 Snow Water
m April 1 Snow Water

March Clearwater Basin 13 Station Snow Index for Years 1961 - 2015
Cool Creek, Crater Meadows, ElIk Butte, Hemlock Butte, Hoodoo Basin, Lolo Pass,

Lost Lake, Nez Perce Camp, Savage Pass, Shanghi Summit, Sherwin,

Twelvemile Crk, Twin Lakes
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To What Extent are the Headlines in Sync with the Science?

1. Headlines from newspapers and academic research journals

2. More precipitation coming in fewer but bigger storms.

3. Nighttime temperatures are getting warmer Recent Research

: N
__.‘.l’ b e

4. Artic & Antarctic Ice Cover — current and
historic conditions since 1978

5. Sea volcanoes, ice cap melting warm temps
Sun spots solar cycle



2012 Owyhee Basin 7 Station Snow Index at record low levels

Owyhee Basin 2012 Snow Water with Non-Exceedence Projections (7 sites)
Based an Provisional SNOTEL data as of Sep 10, 2012
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HEADLINES:

* Troy Magney Research Paper — Spatial and Seasonal Changes in Idaho’s Max Daily Precipitation Events

=4 OCF

000

Troy Magney 12 5, John Abatzoglou s, P. Zion Klos 4, Jan Eitel , 2, Lee Vierling + 2, Von Walden 5

Degree of Change in Extreme Precipiation Events
Idaho: 1895-2012
' N

Slope over time
// from start of record
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 Observed warming has led
to an intensification of the
largest precipitation events —
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Key is Knowing Snow Line Elevation in your Basin

e Eastern Idaho: May 2010 ~ 1.5” in 24 hours with snow on the valley floor produced flood event

e TWICE in Payette Basin: 1997 & 2010: 3.0+” in 24 hours is Key Indicator for Brundage Reservoir SNOTEL near

McCall led to major flooding with snow on the ground

Incremental Precipitation (inches)
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Climate Variability
Cuts from 2012 Idaho Water Supply Reports:

March 2012

Snowmelt started melting two weeks earlier than normal.

Record high March precipitation falls at 25 SNOTEL sites.

Rain increased snowmelt at mid-elevation stations across the state.

April 2012
Record April temperatures reached 90 F in valleys and 70 F in the mountains...
this heat wave was likely the hottest in April since 1875.

April 26
1-2 inches of rain increased streams to record high levels for this time of year.
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2012
13185000: Boise R near Twin Springs, ID \Q’ N RCS

16000 1964 Sep-Sep volume was 104%, 22.8 KAF, Average is 21.9 KAF
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April 2013 Rain on Snow Event — snowmelt rates in Boise basin were at
record high levels for this time of year melting at an 1” per day in the large
snow covered areas up to ~8,500 feet.

Jackson Peak SNOTEL Boise Basin 7070 feet

Melt Rate {Inches/day)

0.0

i
o
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Long-Term daily melt rate curve
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For 5 days, April 21-26
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Southern Idaho August 5-6, 2014

infall totals from 3 PM to 3 PM on

NWS:
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Western WA and OR 3-day Max Temp Anomalies in 99th percentile
| I 1 | |

3rd Annual Pacific Northwest

1 T . RS S

Bumbaco et al. (2012)
| 1 | |

Climate Science Conference,
1-2 October 2012
Boise, Idaho

Climate Variability
Climate variability of the PNW
Nick Bond, UofW JISAO

Western WA and OR 3-day Min Temp Anomalies in 99th percentile
T T T T T T
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Need to look at when event occurs:
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Nighttime Temperatures are getting Warmer

Need to Understand : Key Temperature Relationships

« Signs to watch - snow melting snow 24/7

« 2006 — Big Wood River
1st streamflow peak from record high daytime temps

2"d peak from record high nighttime temps because of
enough remaining snow

Nal al
uuuuuu

Co 1ser ai on
eeeeee

NMean Daily CFS

13120500 id: big lost river at howell ranch nr chilly id \Q} NRCS

4,500 | | ..........
] ‘ ‘ '_'égt%a?lgo
Y 1~ pual Peaks =
3500 4 May 21 & — —*—ﬁg{mt I
gy June 8. 2006 } \ M / f\[ \ i Nt |
o A AN
2,500 JY {/F ‘ ¥ ’ \’/\;\ . \
1,500 ” A
1,000\‘/\; "/-J L
500 1—
[lI||||||I||||||I||||||I||||||IIIII Trrrrrrrrrrrp TP T T TP T T T P T T T rrr TP T rrrrrrprrrrrr
RSN N IR A R
: 2 £ & & 2 7 Z X : 3
Snotel Graph
2006 Record high day temps
H £ ﬁ@ Lok }‘:iinnf THJE! ID Sote l S t 045 NWS ID UNNIL

May 2006 record heat was
predicted 7-10 days In
advance BUT without

sSnow cover, It IS a non-
event

0000000

Prowisional

prowided by

ssssssss

/11

Recor |ghn|ghttemps .

Day o fY
( — Tewp. M/t )

Regional

eeeeee




Trinity Mountatin SNOTEL Site South Fork Boise Basin

80 — Snow Water Equivalent o _

2o || —WYTD ] 2006 Trinity Mountain
- snow melt illustrates

1] =3t influence of these
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? central Idaho in May &

20 1 June 2006
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Hot temps from mid-
May on melted the
snow at <10% chance
of occurring. Based
on average historic
melt rates we would
still have snow until
mid-July.
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Setting the Stage for Winter 2013-2014

SCIENCE -- SEPTEMBER 11, 2013 AT 9:36 AMET
The largest volcano on earth discovered
beneath the Pacific Ocean

BY: WNEWS DESE

Faike (140

ice cap as it grows by 29% in a year

- 533,000 more square miles of occean covered with ice than in 2012

Home | UK. Home BUIETEN Sport | U.5. Showbiz | Femail | Health | Science | Money |
Mews Home | arts | Haadlines | Pictures | Most resd | Mews Board

And now it's global COOLING! Return of Arctic

Natural Cycles — rate of change
might be key to better
understand...

Iceland’s latest volcano eruption

worsens  Sept 2014

New Volcanic
Island near Japan

- BBC reported im 2007 global warming would leave Arctic ice-free in summer by NOV 2013

2013

- Publication of UN climate change report suggesting gleobal warming caused by

humans pushed back to later this month

HOW ICE SHEET GREW 535,000 SQUARE MILES IN A YEAR
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LETTER

Evidence for a wavier jet stream in response to rapid Arctic warming

Jennifer A Francis' and Stephen ] Vavrus®

' Institute of Marine and Coastal Sciences, Rutgers University, New Brunswick, New Jersey, USA
* Center for Climatic Research, University of Wisconsin-Madison, Madison, Wisconsin, USA

E-mail: francis@imcs.rutgers.edu

Keywords: jet stream, Arctic amplification, extreme weather

Abstract

New metrics and evidence are presented that support a linkage between rapid Arctic warming, relative
to Northern hemisphere mid-latitudes, and more frequent high-amplitude (wavy) jet-stream config-
urations that favor persistent weather patterns. We find robust relationships among seasonal and
regional patterns of weaker poleward thickness gradients, weaker zonal upper-level winds, and a more
meridional flow direction. These results suggest that as the Arctic continues to warm faster than else-
where in response to rising greenhouse-gas concentrations, the frequency of extreme weather events

caused by persistentjet-stream patterns wil increase. extreme weather events. Based on these results, we
conclude that further strengthening and expansion of
AA in all seasons, as a result of unabated increases in
greenhouse gas emissions, will contribute to an

increasingly wavy character in the upper-level winds,
and consequently, an increase in extreme weather
events that arise from prolonged atmospheric
conditions.



ScienceDaily

Your source for the latest research news

Surprisingly high geothermal heating beneath West Antarctic Ice Sheet

First direct measurement of heat flow from deep within Earth to bottom of the West
Antarctic ice sheet

July 10, 2015
Source: University of California - Santa Cruz

Summary:
The amount of heat flowing toward the base of the West Antarctic ice sheet from geothermal sources
deep within the Earth is surprisingly high, according to a new study. The results provide important data
for researchers trying to predict the fate of the ice sheet, which has experienced rapid melting over the past
decade.



ScienceDaily Seafloor volcano pulses may alter climate: Strikingly
varsuceorme mtestreseacnnens F@QUlAN patterns, from weeks to eons
February 5, 2015

Source: The Earth Institute at Columbia University

Summary:
A new study shows that undersea volcanoes flare up on strikingly regular
cycles, ranging from two weeks to 100,000 years -- and, that they erupt
almost exclusively during the first six months of each year. The pulses --
apparently tied to short- and long-term changes in earth's orbit, and to sea levels
-- may help trigger natural climate swings.

Science News

May 1 2015, 4:22 pm ET

There She Blows? Underwater Volcano May Be
Erupting Off Oregon

Axial Seamount, an undersea volcano located 300 miles (480
kilometers) off the coast of Oregon, appears to be erupting.



http://www.nbcnews.com/science
http://www.nbcnews.com/science/science-news
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Mexico, Indonesia and Nevada: Earthquakes
10-16 September 2015

September 16, 2015 by Jennifer Young — Leave a Comment

g3 - | e JEE)

The map shows earthgquakes of at least M4.5

wFr Tweet

5| G+l B Frim it

in the week of 10-16 September 2015. Image
by USGS.

This week {(10-16 September 2015), after a few weeks of
up and down activity {(mostly down), the planet’'s

might consider normail.

earthquake count seemed more or less back to what we

The United States Geological Survey’s real time
earthquake map, which records tremors of all magnitudes
in the US and its territories and those of at least
magnitude 4 (=M4 .0) elsewhere, included a total of 1575

tremors, of which 86 were =M4 5, 27 were =zM5.0 and two

=& 0.

The distribution of the earthquakes also fits the expected pattern, with just over 80% of those recorded as

=M4.5 showing up in and around (largely around) the Pacific Ocean.

Again as we might expect, these included the largest tremors, which occurred on either side of the ocean,

in Mexico and Indonesia.

Chile
earthquake: 8.3
magnitude
guake strikes off
coast
Sept 17, 2015

Earthquake
Volcanoes
Tsunami

Sept 14, 2015
Mount Aso, a
volcano on
Japan’s main
southern island
of Kyushu,
erupted,



Cycle 24 Sunspot Number Prediction (201 5!08)
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Potential Relief for 2016 from Possible El Nino Warming Pattern in the
Pacific - Expectations beyond 2016

1.How the current Sea Surface Temperatures are setting the stage for
the coming winter

2. Early seasonal forecasts for the coming winter
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From FirstHand Weather Early 2015-16 Winter Forecast: A Regional Breakdown
Matthew Holliday | Firsthand Weather’s Early 2015-16 Winter Forecast:

July 19, 2015 |

Early 2015-16 Winter Forecast

Firsthand Weather - Matthew Holliday



http://firsthandweather.com/author/admin/

The Oid Farmer's Almanac uses a "secret” formula for forecasting that includes
sunspots, tides, planetary positions, climatology and meteorology, according fo its
websiie.

WINTER 2015-16

The Old Farmers Almanac's winter weather prediction for the USA. (Phofo; O Farnmers Almanac)



Sea Surface Temperature for Aug 8, 1997
A strong El Nino

SST Anomaly Notes: 9
months, the anomalies in
the South Atlantic have
reversed sign from north
to south: much of the

§ southern Ocean is now
running considerably
below the normal during

DEC 97 ....
During the last six

Sea Surface Temperature for Dec 8, 1997

A strong El Nino




NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees G), 9/17,/2015

(white regions indicate sea—ice)
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U.S. Department of Commerce | National Oceanic & Atmosphenc Administration | NOAA R

From KIaUS WOIter NOAA in BOUIder, CO x"““y Earth System Research Laboratory

Physical Sciences Division

El Nifio conditions are guaranteed to persist into the upcoming boreal winter season, most likely at
strong levels for much of that period.

Whether it will reach the elusive 'Super El Nifio' level remains to be seen.

In addition, typical El Nifio impacts will be supported by positive PDO conditions that have endured
since January 2014, reaching record levels from December 2014 through February 2015.

Decoded Science - Weather Around The World, 7/28: Heat, Local And Worldwide; El Nifio;
Monsoon; Tropics July 28, 2015 by Jon Plotkin

If EI Nino takes control of the weather pattern during fall and winter, we can expect
a new alignment with a trough in the west and aridge in the east.

The weather of the past two winters will be reversed, with warm in the east, and
cool and rainy in the west.


http://jisao.washington.edu/pdo/PDO.latest
http://www.decodedscience.com/author/jon-plotkin
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Special Post: 2015-2016 Winter Pattern Beginning to Form?
And rew @ By Andrewat 11:50 AM

Th e In today's special post, we're looking at how the upcoming winter pattern may be giving a sneak peak at what it will do
this cold season.
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Weather Models Current Weather Winter Weather Wall Snow Day Formula 2013-2014 Winter Forecast Directory

To Summarize:

- The current weather pattern is forecasted to continue over at least the next
two weeks.

- This pattern is following sea surface temperature anomalies over the Pacific,
making it more likely to maintain.



- This pattern resembles a modified Strong El Nino pattern, and could stick

around for the winter months.

'''''

Andrew - See more at: 55 Ly '—-—'i A STRONGEL"‘NII‘QO‘S
http://theweathercentre i - = IMPACT ON WINTER
blogspot.com/#sthash. Y Sl e . :.
SoE5xzjO.dpuf Y . NORTHERN ="

R ol


http://theweathercentre.blogspot.com/%23sthash.SoE5xzjO.dpuf
http://theweathercentre.blogspot.com/%23sthash.SoE5xzjO.dpuf
http://theweathercentre.blogspot.com/%23sthash.SoE5xzjO.dpuf

Streamflow April - September
as % of 1981-2010 Average

12 St 0 N RCS Rluncis
rO n g ‘ ’ E;}rrlrs;s;valion

El Nino
Years
Sorted ENSO PDO 4 h
Owyhee Salmon Big Wood Snake | Spokane
SE Strong  Positive or River blw Falls River blw River nr River nr
Year El Nino Negative Dam Creek Magic Dam Heise |Post Falls
1994 SE poS 23 36 12 61 51
1966 SE neg 28 48 51 78 90
1947 SE pos / neg 44 50 59 108 90
1941 SE pos 83 73 45
1988 SE pos 30 /70 71
1978 SE pos [ 110 133 )} 99
1973 SE pos / neg 61 79 45
1995 SE pos 124 118 70
1998 SE pos / neg 135 119 82
1983 SE pos 132 91
1942 SE pos 86 77/
1952 SE neg 116 123

2016 SE Currently pos ? ? ? ? ?



It is going to be a very interesting winter... O NRCSE:-

NRCS Snow
School Lake Tahoe
Jan 13, 2012

»

Mores Creek SNOTEL Site March 1999
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