National Park Service
U.S. Department of the Interior AR

SERVICE

Natural Resource Stewardship and Science

Annual Climate Summary 2015
Central Alaska Network

Natural Resource Data SeridPS/CAKNNRDSS 20181157




ON THE COVER
Photograph of climate station in Yuk@harley Rivers National Preserve.
Photograph courtesy of the National Park Service



Annual Climate Summary 2015
Central Alaska Network

Natural Resouie Data Series NPS/CAKN/NRBS20181157

Pamela J. Sousanes and Ken Hill

National Park Service
4175 Geist Rd
Fairbanks, AK 99709

April 2018

U.S.Department of the Interior

National Park Service

Natural Resourc8tewardship and Science
Fort Collins, Colorado



The National Park Service, Natural Resource Stewardship and Science office in Fort Collins,
Colorado, publishes a range of reports that address natural resourceltogsesreports are of

interest and applicability to a broad audience in the National Park Service and others in natural
resource management, including scientists, conservation and environmental constituencies, and the
public.

The Natural Resource Data Sevis intended for the timely release of basic data sets and data
summaries. Care has been taken to assure accuracy of raw data values, but a thorough analysis and
interpretation of the data has not been completed. Consequently, the initial analysasnothikat

report are provisional and subject to change.

All manuscriptdn the series receive the appropriate level of peer review to ensure that the
information is scientifically credible, technically accurate, appropriately written for the intended
audence, and designed and published in a professional manner.

Data in this report were collected and analyzed using methods based on establishedigvesnt
protocols and were analyzed and interpreted within the guidelines of the protocols.

Views, statemets, findings, conclusions, recommendations, and data in this report do not necessarily
reflect views and policies of the National Park Service, U.S. Department of the Interior. Mention of
trade names or commercial products does not constitute endorsgmesammendation for use by
theU.S. Government

This report is available in digital format from t@entral Alaska Network websitgnd theNatural
Resource Publications Management web#itgou have difficulty accessing information in this
publication, particularly if using assistive technology, please émal@nps.gov

Please cite this publication as:

Sousanes, P. &ndK. Hill. 2018. Annual climate summary 2015: Central Alaska Network. Natural
Resoure Data Series NPS/CAKN/NRBS20181157. National Park Servicé-ort Collins,
Colorado.

NPS184/144206, 190/144206, 191/144286ril 2018


http://www.nature.nps.gov/im/units/cakn/
http://www.nature.nps.gov/publications/nrpm/
http://www.nature.nps.gov/publications/nrpm/
mailto:irma@nps.gov?subject=irma@nps.gov

Contents

Page

T LSRR iv
LI 0] =T TP PP SRTT TP PPRPP Vi
Y o] 0 1= o )PP PPRRPPPPPRPT Vi
EXECULIVE SUMIMALY.....eiitiieiitiittiiiiimmmr e eeeeeeeeeeeesesssssssssmmmseeeeeeeeseesssssssssssssmmneeeeeeeeeseesesennsnnns Vil
INEFOTUCTION ...ttt ettt e e e e e e e e e e e e e bbb e e e e e e e e e e e e e s smmme e e e e as 1
Central Alaska Network Climate OVEIVIEW............ccuuvuviiiiireeiiiiiieeeeeaee e e e e e e s e s simmne e s ennees 2

1Y =1 Lo 0 £ PP PPPPPPPURRPPP 3
Air Temperature Correction October 2015.........cooooi i 5
LSS L RSP RRSOPPPPPRPY 4
Climate Year 2015 SYNOPSIS.....uuuuuuuireireiiiaaaeaeamteeaaeeeaaeeaaasnsnesssemesssssssseeseesaasaeeessssssmmneessead
Alaska StateWIdE SYNOPSIS. .. ciiiiiiieiee e et e e e e e e e eeeeta s e e s e e e e e s emmnenes 7
Climate TelECONNECHIONS.......uuiiiiiiiiiiiii e enrer e e e e e e e e e e e e e s nnns e nns 9

WIlAFI 18 ACLIVILY ..eeeiiieee ittt e e mrne ettt e e e e e e e s et e e e e e e e e e eaanns 10
National and GlObal SYNOPSIS......uuuuuuuuiiiiiii i it ceeeeitree e s e 10

L= 001 01T = 10 L= PP 11
INAEX SITES.. .o e ettt e e e e e e e e e e e e e e e e 11

CAKN RAWS .ttt e e e e et e et e e e e e e annneeeeeesbnaaeaaeees 11
PrecCipitation ANGESIS........iiiiiiiiiiieiiiiiiitrree ettt e et rrae e e e e eeeeeeate et eeeeeestsaranraaaaaeeaaaes 15
INAEX SITES.. .o e ettt rr e e e e e e e e e e e e e e 15
20142015 SNOW SEASON.......iiiieieiiiieeeetimrnaeeeeeetna e e eeeesssa s smeess e e e e e eeessnaaaeeeeesrnnneeees 17

CAKN SNOTEL SItES....eeeeeeeuuruuuruuunnnnnnmmmreeseeeeessessessssssnsnsmmmseesserreeseseerssnnnm————eeeee 17

3o 03] o o RPN 21
(@] o Tox 11557 To] o H PP PUPPUTP TR 21
[T = LT (=3 O 1 (=T o TSP PPPTTRP 22



Figures

Page
Figure 1. Map of CAKNclimate Station 10CAtIONS.........ccuiia et 4
Figure 2. From Oyler et al. 2015. Graph showing the bias of the TXexim
temperature sensor ugia linear equation t0 MeasUre OULPLL. ............ueeeeiiiiiieemeeeeeee e e e e 6.
Figure 3. Average annual temperatures (left) and precipitation deviations (right) at the
CAKN INAEX SILES...eetteiiieieeie e et erer sttt ettt e e e e s ammteeaeeeeee s s s ass bbb be s e e ananssssseeeeaeaaaaeesssaannne 7
Figure 4. Average monthly temperature departures (left) and monthly precipitation
deviations (right) for théive index sites around CAKN in 2015............ccooiiiiiiiiicee e, 7
Figure 5. Average temperatures across Alaska in 2015 were 4.1° F above the long term
avaage (19282015). Graph courtesy of NOAA (NOAA 2016a).......ccccceeeeeeeeiiiiieeeiiiciciiee e 8
Figure 6. Eastern and central Alaska areas were wetter than normabis24ph
courteSy Of NOAA (NOAA 20L6@).....uuuueeieeaeeeaeeeiiiiiimnaeeaesaeiistteeeeeeeaeesasasseesaaaaaassssasannsssssssnnnses 8
Figure 7. March 1 and May 1 snowpack percent of normal for Alaska 2015 (NRCS
P20 T ) OO PP PR PPPPPRPT 9
Figure 8. Pacific Decadal Oscillation index based on NOAA's extended reconstruction of
SSTS (ERSST VEISION B)eeeieiiiiiiuiiuuiiuniiimmteeeeeeeeeessssssssssssssmmmseeeeeeeesssssssssssssssnmmmseeseesseesessnes 9
Figure 9. Arctic sea ice extent 192815 (NSIDC 2016)........uceeiiiiiiiiiieiee e eae 10
Figure 10. CAKN 2015 mean monthly temMpPeraturesS.........cooovveiieeeeseeeeviiiiiiiessee e e e e e e e e 13
Figure 11. CAKN 2015 mean annual temperatures. Blue sites DENA, yellow YUCH, and
OrEEIN WR ST e eeeer ettt re oo et e et e e e e e e e e mnme e e e an e e e e e e e e emen s 13
Figure 12. Annual precipitation totals (% of normal) at lbexgn CAKN siteg 2015................. 16

Figure 13. Mean monthly precipitation deviations (%) from normal for 2015 for all index
SIS COMDINEE.. ...ttt ettt e e e e e e e e e e et e e ettt b b e e e e e e e e e e e e e smmmas 16

Figure 14. Cumulative precipitation for water year 2015 at Kantishna in DENA. Graph
generated from NRCS (NRCS 2016D).........uiiiiiiiiiiii e s 18

Figurel5. Cumulative precipitation for water year 2015 at Tokositna Valley in DENA.
Graph generated from NRCS (NRCS 20160).......uuuuuiiiiiiiiis it e s smmmeeeeeennssnnenes 18

Figure16. Cumulative precipitation for Water Year 2015 (Odt.Sep.30) at May Creek
in WRST. Graph generated from NRCS (NRCS 2016D).........cuuiiiiiiiiiiieeeeeiiiiiieiinininnee e e 19

Figure 17. Cumulative precipitation for Water Year 2015 (O¢tSkp.30) at Chisana in
WRST. Graph generated from NRCS (NRCS 2016D)........ccooeiiiiiiiiiie e 19

iv



Figures (continued)
Page

Figure 18. Cumulative precipitation for water year 2015 at American Creek near YUCH.
Graphs generated from NRCS (NRCS 2016D).........uuuiiiiiiiiiiiieenieeeee e e 20



Tables

Page
Table 1. LONGErM INUEXSILES......cooi ittt ettt e e e e e e e e e e e et b e et e e e e e e e e e ammmeeeaeeeas 3
Table 2. CAKN RAWS SITES. ...ttt e ena bbbt e e e e e e e e e e e e e e s ammne e e e e e nne 4
Table 3. FIre RAWS.. ... re ettt e et rmmm e e e e et e et e e s emer et et e e e e e e e e naaannnne 5.
Table 4. CAKN SNOTEL SIES.....cccci it eeeet ettt eeeer e e e e e e e e e e e e e aeeer s 5
Table 5. Coefficients for ninth order polynomial equation air temperature correctian............. 6
Table 6. Mean monthly and annual temperatures (°F) for 2015 frorrtéomgsites and
the departure from the 19@D10 normal PEriOd...........uuuiiiiiiiiiiiiiiee e 11

Table 7. Mont hly and annual mean temperatures (
0T ETS gl o = = TP PU O PPPR 12

Table 8. Mean monthly temperatures for 2015 at high and low elevation paired sites in

LA T 14
Table 9. Mean monthly temperatures (°F) for 2015 at high and low elevation paired sites
iNn YUCH (left) and DENA (FIgNT)......oooieeeee e mnea s 15
Appendix

Page
Appendix A. 2015 CAKN Climate Station Data by Park..............cccccoviiceeeiiiiiiiiiiiiiiiiiiiiiiines A-1

Vi



Executive Summary

The Central Al aska Networko6s climate monitor.i
stations to monitor climate Denali National Park and Preserve, Wrang®dl Elias National Park

and Preserve, and YukdPharley Rivers National Preservihe main goal of the program is to

operate these remote sites for the largn in order to help scientists and park managers understand
the climate patterns across these large parks. There are five other weather and climate stations
around the parks opeeal by various state and federal agencies that are used as index sites to
compare current climate conditions in the region to the climatological netir@bverage weather
conditions over a 39ear period. Th curreninormal period is 1982010.This reprt summarizes

the annual and monthly temperature and precipitation deviations for the index sites and compiles
monthly and annual statistics for the sites with shorter records, including five additional fire weather
stations located within park boundaries brief synopsis of regional, national, and global climate
conditions for 2015 is included for climatic context.

2015 was another warm year for Alaska. Tesan annual temperatsrat the CAKN index sites
were, on average +2.F warmer than the 1982010 normal Statewide it was the second warmest
year on record (tied with 2002)nnual precipitation totals across the CAKN region varied from
95% of normal inYakutatto 151% of normal in Denali.

Between May and September of 2015, the Central Alaska Network staff performed annual site
maintenance at the thirteen CAKN climate stations, four snow telemetry sites, and assisted with
maintenance of three the fire weather station

Vii
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Introduction

Denali National Park and Preserve, Wraridetll Elias National Park and Preserve, and Yukon

Charley Rivers National Preserve make up the Central Alaska Inventory and Monitoring Network
(CAKN), covering over 21 million acres. The networksaestablished to monitor key components of
ecosystems of the parks and to provide that information back to park managers for use in stewardship
of park resources. Climate is considered to be the most importantdwaladactor influencing

ecosystems antherefore the natural resources of parks. Because global climate models indicate that
climate change and variability will be greatest at high latitudes, climate monitoring is critical to
understanding the changing conditions of park ecosystems.

There ardive National Weather Service (NWS) stations in the CAKN region that have been in
operation for 64 to 89 years that are used as index sites to place current year regional weather
conditions into climatological context. Monthly and annual statisticsampared to the latest
climate normal period (1982010).

The CAKN climate monitoring program deployed twelve climate stations between 2003 and 2005,
mostly at higher elevations, to capture elevational and latitudinal climate gradients within the parks,
and to capture data in areas where there were no baseline references. A new site was established in
2013 at Wigand Creek in Denali, bringing the total to thirteen. These sites are referred to as CAKN
RAWS (remote automated weather stations). For detaifechiation on station locations, station

design, and maintenance schedules see the CAKN climate monitoring protocols (Sousanes, 2006).

There are nine additional sites that are analyzed in this report including four snow telemetry
(SNOTEL) sites and fiveire RAWS. The SNOTEL sites were installed in the CAKN parks to get
yearround precipitation measurements from representative locations. These sites are operated and
maintained under an interagency agreement between the NPS and the Natural Resources
Consenration Service (NRCS). The five fire RAWS are located within the park boundaries and are
part of a much larger national fire program and are maintained under contract with the National
Interagency Fire Center. Monthly weather statistics are generatduk 22 ICAKN RAWS, fire

RAWS, and SNOTEL sites, however lotegym trends will take time to develop.

The 2015 field season marked the eighth year of operational climate monitoring in CAKN parks.
Annual maintenance was performed at all of the climate statdaintenance at the climate sites
included sensor replacement, troubleshooting, upgrades, data downloads, and sensor calibrations.
Station maintenance logs were used to keep track of the climate station inventory for the stations,
which includes: sensqgrdata loggers, towers, solar panels, and batteries. Sensor and power
performance was tracked and instrumentation was replaced as necessary. The Wonder Lake fire
RAWS was also serviced this field season. A maintenance report is completed after eaelasmhd

to document the details of the site vigitdhese reports include the field notes, photos, logistics, and
sensor metadata (Hill and Sousanes, 2015).

This is thel1™ in a series of annual data reports that summarize the annual and monthly weather
statistics of the most recent year for the Central Alaska Network Climate Monitoring Program.
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Central Alaska Network Climate Overview

The Central Alaska Network (CAKN) encompasses strong climate gradients, from the maritime
climates in the southern padEWrangelli St. Elias National Park and Preserve (WRST) where it
borders the North Pacific Ocean, to the strongly continental climates found in northern parts of
Denali National Park and Preserve (DENA) and YukGharley Rivers National Preserve (YUCH).
The Central Alaska parks constitute parts of the Northeast Interior, Southeast Interior, Central
Interior, and Cook Inlet Alaska climate divisions (Bieniek, et al 204 2)ansitional climate region

lies between the coast and the interior influenced by major mountain ranges which act not only as the
environmental controls to drive climate but also contribute to the highly localized micro climates
found in complex mountaiterrain. The climate gradients are intrinsic to the ecosystem patterns, and
vegetative and faunal communities found in CAKN parks. Redmond and Simeral (2006) provide a
more detailed discussion of the climate of the Central Alaska Network.

The climate pdérns of Alaska are primarily influenced by latitude, continentality, and elevation. The
high latitude drives the seasonal pendulum of available solar radiation; areas farther north have
limited incoming solar warmth in the winter and an abundance ofadlailight in the summer.

Major mountain ranges in the state act as barriers to the moisture spinning off of the Pacific Ocean to
the south. The warm, moist air masses deposit precipitation on the windward sides of the mountains
T rain at low elevations ahsnow at higher elevations. Large scale atmospheric and oceanic
circulation patterns influence seasonal and annual weather patterns in the state, like the repositioning
of the polar jet stream and the Aleutian low pressure system or the frequencyidbkanhd El

Nifios (Papineau, 2001). Each of these can affect the regional patterns of storm tracks, prevailing
winds, snowfall amounts, and the extent of sea ice

There are several largeale climate patterns and indices that are of particular interAtiska,

including the Pacific Decadal Oscillation (PDO) which is an index of sea surface temperatures in the
North Pacific Ocean. Typical winter sea surface temperatures during the warm phase of the PDO are
warmer off of the Gulf Coast of Alaska modémgtair temperatures over Alaska (Hartmann and
Wendler, 2005; Keen, 2013). The PDO seems to cycle through a warm and cool phase -&ery 20
years. Temperature trends that have shown climatic warming tend to be strongly biased by a sudden
shift in 1976 fom the cooler regime to a warmer regirtmethe most recent decade it appeared that a
phase shift to cooler ocean temperatures near Alaska was underway. Beginning in about 2005 the
PDO index was predominantly negative; however, for all of 2015, the caegertatures off the

coast of Alaska were warmer than normal and the year ended with strong positive deviations of the
PDO index.

While the north Pacific seems to explain some of the temperature trends in the region, the Arctic
Ocean, and in particular testent of sea ice will likely influence both temperature and precipitation
patterns in Alaska. In recent years there has been a continued significant reduction in the extent of
the summer sea ice cover and the decrease in the amount of relativelyhaller,ite (NSIDC,

2012). Models predict that retreating sea ice will affect the temperature and ecosystems of adjacent
lands. An increase in the amount of energy absorbed by vegetation and its transfer to the atmosphere,
will contribute to the further higlatitude amplification of climate warming (Chapin et al., 2005).
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Methods

Data were compiled from the index sites; the five ltemgn climate stations with the most complete
records nearest the three CAKN parks that represent the major climate regimes in the network (Table
1). These stations have records for a sufficient nummigears to compare 2015 data with the latest
normal period, 1982010. Temperature, precipitation, and snowfall were analyzed for thédiong

sites. Monthly temperature means and precipitation totals for 2015 are compiled and compared with
the 19812010 normal values for each site.

Data were also compiled from thirteen CAKN RAWS in the three parks and five additional fire

RAWS in the parks (Figure 1; Table 2 and 3). During the annual site visits data were downloaded
from each climate station and chedKer quality. CAKN station data, metadata, quality control
flags/notes, and sensor history is managed with Aquatic Informatics Aquarius software and stored
through the NPS Water Resources Division server in Fort Collins, Colorado. Errors or values outside
a standard range were flagged and not used in the summary statistics. The quality checked data files
are then sent to the Western Regional Climate Center for archival purposes; there has been a lag
between when these files are sent and when they geedpdateport on data quality is kept on file

for each site. Monthly and annual means and totals were compiled for the climate variables measured
at each location including, temperature, wind speed and direction, peak wind gust, relative humidity,
solar radation, soil temperatures, snow depth, and summer rainfall.

Five snow telemetry (SNOTEL) sites were also analyzed forrgesrd precipitation and snowfall
amounts at locations in and around the CAKN parks (Table 4).

Most of the summaries, analyses, ¢haand graphs included in this report from the National
Oceanic and Atmospheric Administration (NOAA) and from the Natural Resources Conservation
Service (NRCS) are in standard units; for consistency all data are presented in standard units.

Table 1. Long-term index sites.

Name Lat Long Elev. | Network Start of End Park
(ft.) Record

Eagle 64.767 | -141.200 850 COOP 1947 Present YUCH

McKinley Park | 63.720 | -148.966 | 2060 COOP 1925 Present DENA

Talkeetna 62.180 | -150.060 350 COOP 1919 Present DENA

Gulkana 62.150 | -145.450 1580 SAO 1943 Present WRST

Yakutat 59.500 | -139.670 30 SAO 1918 Present WRST




and Preserve

( Denali National Park

National Preserve

(" Yukon - Charley Rivers ]

- Wrangell - StTEﬁas
National Park and Preserve

Central Alaska Network
Climate Stations

A &M RAWS A NWS Coop
NRCS Aerial Snow Marker A4 RAWS
NRCS Snow Course SNOTEL
; 0 35 70 140 210 280
I Ve ﬁ? e e s Kilometers

Figure 1. Map of CAKN climate station locations.

Table 2. CAKN RAWS sites.

Name Lat Long Elev. (ft.) Network Start End Park
Dunkle Hills 63.2670 -149.5415 2651 CAKN RAWS 2003 Present DENA
Eielson Visitor 63.4307 -150.3102 3730 CAKN RAWS 2005 Present DENA
Center

Ruth Glacier 62.7099 -150.5398 3301 CAKN RAWS 2008 Present DENA
Stampede 63.7478 -150.3281 1800 CAKN RAWS 2003 Present DENA
Toklat 63.5255 -150.0465 2920 CAKN RAWS 2005 Present DENA
Wigand 63.8142 -150.1094 1717 CAKN RAWS 2013 Present DENA
Coal Creek 65.3041 -143.1570 820 CAKN RAWS 2004 Present | YUCH
Upper Charley 64.5169 -143.2023 3654 CAKN RAWS 2005 Present | YUCH
Chicken Creek 62.1240 -141.8473 5260 CAKN RAWS 2004 Present | WRST
Chititu 61.2735 -142.6209 4554 CAKN RAWS 2004 Present | WRST
Gates Glacier 61.6029 -143.0132 4060 CAKN RAWS 2005 Present | WRST
Tebay 61.1810 -144.3392 1880 CAKN RAWS 2005 Present | WRST
Tana Knob 60.9080 -142.9013 3739 CAKN RAWS 2005 Present | WRST
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Table 3. Fire RAWS.

Name Lat Long Elev. (ft.) Network Start End Park
Denali Visitor 63.7333 -148.9006 1670 RAWS 2007 Present DENA
Center

McKinley River 63.6487 -151.6421 840 RAWS 1992 Present DENA
Wonder Lake 63.4900 -150.8800 2119 RAWS 1995 Present DENA

Table 4. CAKN SNOTEL sites.

Name Lat Long Elev. (ft.) Network Start End Park

Kantishna 63.53845 | -150.98365 1670 SNOTEL 2005 Present | DENA
Tokositna Valley 62.62942 | -150.77578 850 SNOTEL 2006 Present DENA
Chisana 62.07194 | -142.06528 3320 SNOTEL 2007 Present | WRST
May Creek 61.34833 | -142.69417 1650 SNOTEL 2008 Present | WRST

Air Temperature Correction October 2015

During a datalogger and programming change in 2013 we started recording the values from the
secondary air temperature sensor on site. A thermistor manufactured by X haahrbeen the

primary air temperature measurement at each site, while a Vaisalaparéture and relative

humidity sensor provides a secondary air temperature measurement. Prior to 2013 only the primary
air temperature sensor value was logged. A closer look at the difference between the two air
temperature sensor measurements led thdurtivestigation. The programming used for the

thermistor was based on a linear equation, however, the output was not linear, resulting in either a +
or - error of ~ 1.1 to 1.2°C over thB0 to +50°C temperature range. The sensor specifications and
programming for the datalogger was adapted from the Alaska SNOTEL network in 2006 when the
sensors were installed on the CAKN stations. An extensive review of the SNOTEL network by
Oyler et al. (2015) revealed the nlmear bias in that particular sensor (g 2).

The NOAA Oak Ridge Lab staff developed a calculation to correct the bias. By adjusting the
equation to aorder polynomial within the programming we were able to reduce the error fio + or
0.2°C, which is better than the specifications proviolethe manufacturer. All of the archived data
has been corrected.

The ninth order polynomial equation that is being used to correct the data is as (otleffisients
are in Table 5)

Qo Apth ACTA  MoTk ATZe MUre APe NG  APEe  (wie Ap



Table 5. Coefficients for ninth order polynomial equation air temperature correction.

Coefficient | Ninth Order Coefficient

pl 610558.2264

p2 -2056177.655

p3 2937046.429

p4 -2319657.129

p5 1111854.338

p6 -337069.8833

p7 66105.70159

p8 -8386.783206

p9 824.8180218

p10 -86.73210068
3.0 (a) . ‘ . ‘ : . ,(,b)‘ :

- Summer

2.5

Sensor Bias (°C)

L
5 2030 40 50 60 70 80 90 100
—-1.5- Observation Count

1 1 1 | - ] | 1
-20 -10 0 10 20 30 Tmin  Tmax
Temperature (°C)

Figure 2. From Oyler et al. 2015. Graph showing the bias of the Therm-X air temperature sensor using a
linear equation to measure output.



Results

Climate Year 2015 Synopsis

2015 was another warm year for Alaska. This was reflected méla® annual temperatsrat the
CAKN index sites, which averaged +2 2 warmer than the 1982010 normal. August and
September were the only months that were cooler than normal in 201%.0fver month had
warmer than normal temperaturésinual precipitation totals across the CAKN region varied from
95% of normal inYakutatto 151% of normal in Denallanuary April, and November were wetter
than normal as well as all of the summer moiigure3 and 3.

2015 Annual Temperature 2015 Annual Precipitation Totals
Departure from Normal Percent of Normal
3.5 — 015 Normal
3.0 160
w 2.5 _Ef 140
L
520 s 10
E Té 100 -
1.5
g‘ 'E 80 —
u c
= 1.0 - E 60 |
=
0.5 - L a0 - —
¥}
<
0.0 - T - . & 20 - |
Talkeetna McKinley Eagle Gulkana Yakutat 0 - . . .
Park Talkeetna McKinley Park Eagle Gulkana Yakutat

Figure 3. Average annual temperatures (left) and precipitation deviations (right) at the CAKN index sites.
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Figure 1. Average monthly temperature departures (left) and monthly precipitation deviations (right) for
the five index sites around CAKN in 2015.

Alaska Statewide Synopsis

According to NationaCenters for Environmental Information (NCEBJae of the Climate Report
for 2015 the average annual temperature for AlaskadvEs above the 126-2015 averagemaking
2015 the second warmest year on record (tied with 2002) average annusdmperature deviations
for the Alaska climate divisions are shown in Figure 5.



Alaska Divisional Average Temperature Ranks

January-December 2015
Period: 1925-2015

Figure 5. Average temperatures across Alaska in 2015 were 4.1° F above the long term average (1925-
2015). Graph courtesy of NOAA (NOAA 2016a).

Precipitation statgide wasabove average and ranked as tH&sttest year on record (Figure 6)
Rain in the summer and fall seasons accounted for most of the precipitation statewidenteith wi
snowfall about normallhe snowpack wagssthan 50% of normal in many locations in the
southcentral and southeastareas of the state, while the interior and the Arctic slope areas had
closer to normal snowpacks for March diminishing through M&ydure 7.

Alaska Divisional Precipitation Ranks

January-December 2015
Period: 1925-2015

Figure 6. Eastern and central Alaska areas were wetter than normal in 2015.Graph courtesy of NOAA
(NOAA 2016a).
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Figure 2. March 1 and May 1 snowpack percent of normal for Alaska 2015 (NRCS 2016a).

Climate Teleconnections

The EINifio Southern Oscillation indewas positive during all of 2015, with one of the strongest El
Nifios on record developing in April/May 2015 and persisting through April/May 20RO

index was positive for all of 2015, with thergest positive deviations during the early part of the
year from January through March (NOAA, 2@)§Figure8). The Arcticsea ice extent in
September 201&asthe fourth lowest extent in the satellite record (NSIDC 2@E&ure 9.

Pacific Decadal Oscillation (PDO)

“J“lm “ lJ |

ey

t + t t t t + t t t t +
Jan 1060  Jan 1065  Jan 1070 Jan 1975 Jan 1080 Jan 1985 Jan 1000 Jan 1005 Jan2000 Jan2005 Jan 2010  Jan 2015

0ad

o

Figure 8. Pacific Decadal Oscillation index based on NOAA's extended reconstruction of SSTs (ERSST
Version 3). Graph courtesy of NOAA (NOAA, 2016b).
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Figure 9. Arctic sea ice extent 1978-2015 (NSIDC 2016).

Wildfire Activity

According to the Alaska Interagency Coordination Center (AICC)suin@mer of 2015 was one of

the busiest fire seasons in Alaska history and second in numbers of acres burned following 2004 with
6.2 million acres burned (AICC, 2016). Low snowfalials and a warm dry spring led to an early

start to the fire season. July and August brought more rain and the cool, dasymmeér weather

put an early end to the June fire startso@al of5.1 million acres burnedtatewide, with 280,369

acres thaburned within and adjacent to park boundaries (114,201 acres on NPS ownge@iHand)

total area burnedithin the CAKN parks wa®©5,905acreshis year (Barnes and Hrobak, 2016)

National and Global Synopsis

Based on data from January through Decemberaverage annual temperature for thietiguous
U.S. for 2015 was 54.4°F, 2B above the 2@tcentury average. It was th& @armest year over the
121-year record (NOAA2016c).The temperature trendifthe lower 48 states is + 0.18 per
decade sinceecords began in 1895. The average precipitationftmtéhe lower 48 states in 2015
was34.47inches4.53inches above average, making it 8fewettest year on record. The
precipitation trend for the contiguoUkS. has increased by about Oidéhes per decade over the
past 12lyears.

Globally, 2015w~as the warmest year on record. Over land and ocean combin&dya91.6F
above the 20th century average @f®F. Including data from 201&e Earth is warming at a rate
of 0.13°F per decade sie 1880 and at a rate oBQ°F per decade since 1970. 15 out ofvb@mest
years on record have occurred in the 21st century. Precipitation, globallysivaslowaverage, but
varied from region to regio(NOAA, 2016c¢).
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