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Executive Summary

Using methodologies developed for the Central Alaska Network (CAKN), climate was
monitored at existing National Weather Service stations and new CAKN climate stations in and
around Denali National Park and Preserve, Wrangell -St. Elias National Park and Preserve, and
Yukon-Charley Rivers National Preserve. A major change occurred in 2011 with the calculation
of new “normals”. In past reports we have compared current year values with a period of record
average for 1971-2000. The National Climatic Data Center updated the new normal period to
1981-2010. A comparison of the two normal periods is included in this report. The 2011 climate
statistics are compared with the new normal period.

The CAKN climate records show that on average the Central Alaska region was cooler and drier
at most sites compared to normal. The mean annual temperatures at the longer-term sites
averaged 0.4 degrees F colder than the 1981-2010 normal. Temperatures were variable across the
network from month to month, but the negative temperature departures in March and November
stand out; temperatures ranged from 2.3 to 9.9 degrees F below normal in March and from 5.1 to
13.0 degrees F colder than normal in November. Another anomaly occurred in December with
monthly average temperatures ranging from 1.0 to 12.5 degrees warmer than the 1981-2010
normal with the strongest departures in the eastern regions of the network. The annual
precipitation totals were well below normal at Yakutat. Talkeetna and McKinley Park were 85%
of normal and Gulkana and Eagle were just below normal.
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Introduction

Denali National Park and Preserve, Wrangell-St. 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 network was established 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 important broad-
scale factor influencing ecosystems and therefore 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.

The CAKN climate monitoring program deployed sixteen new 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. Climate
monitoring protocols for these new stations were developed in 2006 (Sousanes, 2006). The
analyses for this annual report are based on the long-term National Weather Service cooperative
sites in and around the CAKN parks that have been in operation for 63 to 86 years. The new sites
are analyzed for comparison, but long-term trends will take time to develop. This is the seventh
in a series of reports for the Central Alaska Network Climate Monitoring Program.

Central Alaska Network Climate Characterization

The central Alaska climate can be characterized by the three major climate regimes that span
from the southern boundaries of the network along the coast to the interior. The southern coast of
Wrangell-St. Elias is significantly affected by the Gulf of Alaska. The Pacific Ocean moderates
the temperature along the coast in both summer and winter, and brings a considerable amount of
precipitation to the coastal areas and the southern flanks of the mountain ranges, including the
Chugach and St. Elias Ranges that ring the Gulf Coast. Just north of these mountain ranges the
precipitation tapers off and seasonal temperatures are more extreme. The winters are cold and the
summers can get hot. The CAKN areas farthest north, and the farthest from the coast, are true
interior climates characterized by low annual precipitation and large seasonal variation in
temperature.

The climate of Alaska is affected by solar radiation, atmospheric gases (volcanic eruptions,
COy,), the water temperature of the Pacific Ocean, and ocean currents. These large scale
processes drive changes in atmospheric patterns, like the repositioning of the polar jet stream and
the Aleutian low pressure system or the frequency of La Ninas and EI Ninos (Papineau, 2003).
Each of these can affect the regional patterns of storm tracks, prevailing winds, snowfall
amounts, and the extent of sea ice (ACIA, 2005).

There are several large-scale climate patterns and indices that are of particular interest to Alaska,
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 moderating air temperatures over Alaska
(Hartmann and Wendler, 2005; Keen, 2008). The PDO seems to cycle through a warm and cool
phase every 20 -30 years. Temperature trends that have shown climatic warming tend to be
strongly biased by a sudden shift in 1976 from the cooler regime to a warmer regime. Since 2005



the index has been predominantly negative and air temperatures have been near or below normal
—a possible indication of a phase shift from positive to negative. Unfortunately large scale
changes such as this take at least a decade to confirm.

While the north Pacific seems to explain some of the temperature trends in the region, the Arctic
Ocean, and in particular the extent 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 relatively older,
thicker ice (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 high-latitude amplification of climate
warming (Chapin et al., 2005).



Methods

Data were compiled from five long-term 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 number of years to compare 2011 data with the latest
normal period, 1981-2010. For these sites temperature, precipitation, and snowfall are analyzed.
Monthly temperature means and precipitation totals for 2011 are compiled and compared with
the new 1981-2010 normal values for each site. A comparison of the normal period values for
each of the long term sites is also included in this report, which simply was calculated by
subtracting the latest normal period by the previous normal period to find the difference and to
determine whether it was a positive or negative departure.

There are fifteen new climate stations (labeled as I&M RAWS) in the three CAKN parks (Figure
1; Table 2). Monthly and annual means and totals were compiled for the newer CAKN stations
including, temperature, wind, relative humidity, solar radiation, snow depth, and summer
rainfall. Most of the summaries, analyses, charts, and graphs from NOAA and NRCS are in
English units; in order to standardize units throughout the report, data are presented in English
units. Period of record averages for the long-term sites are available in Appendix A, and
extremes and records for these sites are listed in Appendix B.

Table 1. Long-term sites used in CAKN analysis.

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

Eagle 64.7666 -141.2000 850 COOP 1949 Present YUCH
McKinley Park 63.7195 -148.9656 2060 COOP 1925 Present DENA
Talkeetna 62.1800 -150.0600 350 COOP 1949 Present DENA
Gulkana 62.1502 -145.4500 1580 SAO 1949 Present WRST
Yakutat 59.5000 -139.6700 30 SAOQ 1936 Present WRST
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Figure 1. Map of CAKN climate station locations.

Table 2. CAKN and Remote Automated Weather Station (RAWS) sites.

Name Lat Long Elev (ft) Network Start End Park

Stampede 63.7478 -150.3281 1800 CAKN RAWS 2003 Present DENA
Toklat 63.5255 -150.0465 2920 CAKN RAWS 2005 Present DENA
Eielson Visitor Center 63.4307 -150.3102 3730 CAKN RAWS 2005 Present DENA
Wonder Lake 63.4900 -150.8800 2119 RAWS 1995 Present DENA
Dunkle Hills 63.2670 -149.5415 2651 CAKN RAWS 2003 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
Chisana 62.0775 -142.0500 3320 RAWS 1988 Present WRST
Chititu 61.2735 -142.6209 4554 CAKN RAWS 2004 Present WRST
May Creek 61.3208 -142.5844 1650 CAKN RAWS 1990 Present WRST
Gates Glacier 61.6029 -143.0132 4060 CAKN RAWS 2005 Present WRST
Klawasi 62.1469 -144.9269 3100 RAWS 1991 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




Results

Climate Year 2011 Synopsis

The CAKN climate records show that on average the Central Alaska region was cooler and drier
at most sites compared to normal (Figure 2). The mean annual temperatures at the longer-term
sites averaged 0.4 degrees F colder than the 1981-2010 normal. Temperatures were variable
across the network from month to month, but the negative temperature departures in March and
November stand out; temperatures ranged from 2.3 to 9.9 degrees F below normal in March and
from 5.1 to 13.0 degrees F colder than normal in November. Another anomaly occurred in
December with monthly average temperatures ranging from 1.0 to 12.5 degrees warmer than the
1981-2010 normal with the strongest departures in the eastern regions of the network. All of the
long-term sites (except for Yakutat) had record breaking temperatures at some point between
May 27 and May 30, which is the same week that all the records were set in 2010. The records
held for only one year for three consecutive years — this has been the pattern for the past 3 years
in arow.

The annual precipitation totals were below normal for all of the sites in CAKN. Talkeetna and
McKinley Park had annual totals that were 85% of normal. Eagle was 95% of normal, and
Gulkana was 93% of normal. In Yakutat, along the Gulf of Alaska, the annual total was about
34 inches below the normal 155 inches per year, or about 78% of normal. September and
October were noticeably dry with all of the long-term sites having negative departures from
normal. February snowfall in McKinley Park was higher than normal translating to more
precipiation for that month. Talkeetna was wet in August with a total of 8.44 inches of rain, 3.44
inches more than normal. Another notable event was the amount of snowfall the south-central
region and north Gulf Coast area received in November. Yakutat had the snowiest November on
record with a total of 82.5 inches of snow for the month, with record high daily snowfall totals
on November 16, 22, and 23 with a total of 12.3, 12.5, and 4.4 inches respectively. Figure 3
shows the 2011 annual temperatures and total precipitation amounts compared with the 1981-
2010 normals.
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State and National Data
Based on data from January through December, the average annual temperature for the
contiguous U.S. was 12.1°C (53.8°F) which is 0.6°C (1.0°F) above the 20" Century average and
ranks as the 23" warmest year on record (NOAA 2012). The temperature trend for the lower 48
states is + 0.07 °C (+0.12°F) per decade. The average precipitation total for the lower 48 states
was 9.14 mm (0.36 inches) below the long-term average. The precipitation trend has been ~ 4.57
mm (~0.18 inches) per decade.
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Figure 2. Mean annual temperature and precipitation totals for long-term sites in CAKN for 2011
compared with 1981-2010 normals.

The average annual temperature for Alaska was about 0.2 degrees C warmer than normal driven
almost entirely by the very warm temperatures in December 2011 (Figure 3). Winter
temperatures in 2010-11 which includes December, January and February, were 0.4 degrees F




(0.2 degrees C) below average (this includes December of 2010 and January and February of
2011); spring temperatures were 0.9 degrees F (0.5 degrees C) below average; summer was 0.7
degrees F (0.4 degrees C) below average, and fall was 0.4 degrees F (0.2 degrees C) warmer than
the average (Figure 4). Precipitation state wide was just above average (Figure 5). Overall, the
winter of 2010-2011 was near normal, spring was dry, the summer season was wetter, and the
fall was just below average.

The snowpack once again varied across the state for the 2010 — 2011 season from well above
normal in Northwest Alaska and in areas north of the Yukon River, to normal and just below
normal in the central region of the state, to well below normal in Southcentral Alaska and along
the Kenai Peninsula (Figure 6). Yakutat, and the north Gulf Coast, were well below normal,
while the Southeast panhandle was above normal. Yukon Charley had near normal to above
normal snowpack for the year with most of the snow accumulating in November and February.
The northern regions of Denali were near normal at park headquarters to above normal in the
western region. The south side of the Alaska Range was below normal. Wrangell-St. Elias had
above normal conditions on the north side of the Alaska Range and near normal conditions in the
Wrangell Mountains. The Chugach Range was about 80% of normal.

The snow season started later than normal at the northern sites, the same as 2009-2010. The first
persistent snow started around October 25", almost 2 weeks later than normal. In Wrangell- St.
Elias, Chisana in the northeast area of the park had the first persistent snow on October 14",
while the May Creek snowpack started on November 2™. The snow off dates for the region
occurred during the first few weeks of May. Lake Minchumina, Coal Creek, and May Creek still
had snow on the ground for the May 1 surveys, these sites are often snow free by the May 1
surveys.

The warm temperatures and low precipitation in May once again sparked an early fire season.
The snowpack melted, the ground surface dried out, and convective activity increased. This
again is a remarkably similar patter to both 2009 and 2010. Cooler and cloudy conditions were
the norm for the rest of the summer season, putting a damper on the fire season. The total area
burned in the CAKN parks was 3,766 acres, 2,532 acres in Denali and 1,234 acres in Wrangell-
St. Elias. There were no fires in Yukon-Charley this year. The notable larger fires affecting the
region were the Moose Mountain and Hastings fir near Fairbanks and the East VVolkmar fire near
Delta. Statewide there were a total of 515 wild land fires in 2011, with a total of 293,018 acres
burned. 377 of the 512 were human cause fires (AICC, 2011).

There was one climatically significant event that occurred during 2011. A powerful storm hit
western Alaska in November causing high tides, strong winds in excess of 80 mph, heavy rain,
and blizzard conditions (Figure 7). This was one of the strongest storms in decades. The near
record high temperatures in the beginning of December caused more headaches with rain topping
snow packed roads. Winds in excess of 100 mph slammed into Anchorage and record snowfall
events in the region compounded problems for the south-central region.

A relatively strong phase of La Nifia opened the year. La Nifia is defined by cooler-than-normal
waters in the eastern and central equatorial Pacific Ocean that affects global weather patterns. In
the spring of 2011 La Nina conditions moderated in the spring and then reemerged in the fall,

lasting through the end of the year. With records of EI Nino/La Nina events dating back to 1950,
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2011 ranked as the warmest "La Nifia year" in the 1950-2011 period of record. Two of the three
warmest years on record (2010 and 1998) are "El Nifio years” (NOAA 2012). The Pacific
Decadal Oscillation, an index of sea surface temperatures in the north Pacific was negative for all
of 2011 indicating colder than normal sea surface temperatures off of Alaska’s coast (JISAO,
2011) (Figure 8). The strongest negative departure was in November which correlates well with
the negative monthly temperature departures experienced across the network for the month.

Aurctic sea ice extent for September 2011 fell just short of the record low set in September 2007
(NSIDC 2012) (Figure 9).

The year 2011 tied with 1997 as the 11" warmest year since records began in 1880. This value,
calculated from the annually-averaged temperature over global land and ocean surfaces, was
0.51°C (0.92° F) above the 20™ century average of 13.9°C (57.0°F). The warmest years on record
were 2010 and 2005, which were 0.64°C (1.15°F) above average (NOAA, 2012).

Alaska Statewide Temperature Anomalies
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Figure 3. Average temperatures across Alaska were 0.2 °C above the 1971-2000 mean (NOAA 2012).
Figure retrieved from http://www.ncdc.noaa.gov/sotc/2012/13.
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Alaska Statewide Precipitation Anomalies
January - December (1918-2011)

danunsﬂ%qr ®

Q@
L

o

o N
ik

&'

20 (4 FUNUNGN  RNRRUOTPOTPPTPPITPPPIITPITITTITTT TTTTTTTITTTTTITITTTTIITTTEE TR

36th wettest in
94 year record

Percent Anomaly
=

Base period 1971-2000

I Weuter than Normal
| Drier than Normal
—  Y-point Binomial Filter

1920 1940 1960 1980 2000

Year

National Climatic Data Center / NESDIS / NOAA
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Figure 6. March 1 and May 1 snowpack depths for Alaska 2011 (NRCS 2011).
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Figure 7. GOES satellite image of the storm that impacted the west coast of Alaska on November 8 and
9, 2011 (Courtesy of NOAA, 2012).

monthly values for the PDO index: 1900 - October 2011

_4 | i | I I
1900 1920 1940 1960 1980 2000

Figure 8. Pacific Decadal Oscillation index. Note the negative departures over the past 5-6 years. Graph
retrieved from http://jisao.washington.edu/pdo/ (JISAO 2012).
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Figure 9. Arctic Sea Ice extent 1979-2011. Graph retrieved from

http://nsidc.org/data/seaice_index/images/daily_images/N_stddev_timeseries.png (NSIDC 2012).

Temperature

In 2011, the mean annual temperatures for the long-term sites around the CAKN region averaged
-0.4° F below the 1981-2010 normal (Figure 10). The strongest negative departures were in the
western region of the network both north and south of the Alaska Range. On the eastern side of
the network the site farthest north (Eagle) and the site farthest south (Yakutat) were both warmer
than normal for the year, while Gulkana was cooler than normal. The temperatures were variable
through the winter, spring and fall seasons, but relatively stable through the summer months.
Table 3 shows the departure from the 1981-2010 normal for each month at each of the long term

sites around CAKN.
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Figure 10. 2011 Mean annual temperature departure from normal (1981-2010) at long-term CAKN sites.

Table 3. 2011 monthly average temperature departure from normal (1981-2010) for long-term sites in
CAKN.

Site Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Annual
Talkeetna 1.4 -60 -1.3 0.1 00 -10 21 -20 0.6 20 -10.2 1.0 -1.6
McKinley Park | 24 45 42 18 03 02 21 -11 32 48 -130 3.0 1.1
Eagle -1.3 08 -7.0 -33 35 05 -05 -16 1.7 53 -85 125 0.3
Gulkana 13  -43 99 1.4 1.4 08 06 -1.1 0.1 35 70 107 -0.4
Yakutat 21 -11  -2.3 1.4 27 2.0 2.8 0.6 1.4 1.8 51 3.0 0.7

January temperatures were just above normal for most sites; Eagle was the only exception with a
monthly mean temperature 1.3 degrees F below normal. February and March were cool around
the interior, with most sites having below to well-below monthly temperatures for both months
with the strongest temperature departures in February. Eagle was again the exception with a
February mean temperature that was just above normal.

April was cooler in the northern areas and warm in the southeastern region, including Gulkana
and Yakutat. May started out cool and warmed up with some record setting temperatures the last
week. The stations near Denali had monthly temperatures that were close to normal for May.
June was almost 1 degree F cooler than normal for June in Talkeetna, while the other long-term
sites in the interior were just above normal. The monthly average temperature for Yakutat was 2
degrees warmer than normal. July and August were cooler than normal for all of the northern
sites. Yakutat proved to be the exception with temperatures in July and August above normal.

The fall temperatures were moderate across the region; temperatures were much warmer than
normal in the interior locations. The temperatures plummeted in November with an unusually
long cold spell for early season. The temperatures statewide were well below normal. The
persistent cold period ended in December; the temperature rose dramatically during the first
week of the month and persisted until about the 3" week. The temperatures slid to well below
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normal for the last week of the year. See Appendix A for “period of record’ data for the long-
term sites and Appendix B for individual site records and extremes.

The mean monthly temperatures for the long-term site are listed in Table 4 and compared to the
two latest normal periods. Figure 11 shows the changes in the annual temperatures between the
1981-2010 period and the 1971-2000 period. Overall there has been more warming than cooling
in the latest 30 year normal period (1981-2010). Talkeentna has shown the most warming
between the two periods, while Eagle has shown the least warming. The differences between the
monthly average temperatures reveal that most of the warming has occurred in the winter months
(Figure 12). Winter temperatures have warmed on average by 2.2 degrees F at the long term
sites; spring temperatures warmed 0.8 degrees F, summer temperatures averaged 0.5 degrees F
warmer, while fall temperatures were 0.3 degrees F warmer for the 1981-2010 normal period.

Table 4. Mean monthly and annual temperatures for 2011 from long-term sites compared with both the
1971-2000 and 1981-2010 normal period.

Site JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC  ANN
Talkeetna

2011 156 121 236 360 478 560 580 547 481 352 93 17.0 34.4
1971-2000

AEHTE 11.0 154 226 343 458 553 589 556 462 314 175 130  33.9
1981-2010

T 142 181 249 359 478 570 601 567 475 332 195 160  36.0
McKinley Park

2011 55 31 92 261 431 530 535 495 436 277 -41 99 267
1971-2000

normal 20 45 131 272 420 522 556 509 405 225 9.1 4.9 27.0
1981-2010

normal 31 7.6 134 279 428 528 556 50.6 404 229 8.9 6.9 27.8
Eagle

2011 -10.8 -5.3 0.8 255 495 580 60.3 532 445 286 6.3 5.7 25.3
1971-2000

normal 116 -6.1 78 288 460 575 608 548 428 233 22 68 250
1981-2010

normal 95 -37 72 289 461 579 604 536 418 230 30 -40 255
Gulkana

2011 16 1.2 57 332 466 552 57.0 524 434 301 12 111 27.8
1971-2000

normal 47 32 153 311 439 531 570 531 431 264 55 -1.6 27.1
1981-2010

normal 29 55 156 31.8 452 544 576 535 433 26.6 5.8 0.4 28.2
Yakutat

2011 302 286 297 392 474 528 571 544 498 4238 272 326 41.0
1971-2000

normal 258 284 315 372 436 497 536 533 482 411 324 286 39.5
1981-2010

normal 28.1 297 32 378 447 508 543 538 484 41 323 296 40.3

Yellow — YUCH, Green — DENA, Blue - WRST
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Figure 11. Change in annual temperatures (degrees F) between 1981-2010 and 1971-2000.
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Figure 12. Change in monthly temperatures (degrees F) between 1981-2010 and 1971-2000.

NPS CAKN Sites

Although the new CAKN climate stations and other Remote Automated Weather Stations
(RAWS) around the CAKN parks do not have long records, the monthly and annual averages
and totals fill in some of the large spatial gaps in the network and offer information on climate
patterns related to elevation and topography. Table 5 lists the monthly and annual temperatures
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for these sites grouped by park and Figure 13 and 14 shows them graphically. The monthly
average temperatures are warmer for the lower elevation interior sites during the summer
months, while the winter monthly average temperatures are warmer at higher elevations,
effectively smoothing the annual averages. See Appendix C for complete monthly summaries
from the CAKN climate sites.

Table 5. Monthly mean temperatures from CAKN stations 2011.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual

Stampede -1.3 1.3 5.0 27.0 44.7 52.2 53.3 48.0 42.0 24.3 -9.3 3.9 24.2
Toklat 11.5 5.9 8.7 24.9 41.4 48.9 49.8 46.1 41.4 26.6 -1.3 9.6 26.1
Eielson VC | 20.2 12.7 19.3 26.5 43.0 46.6 47.6 4438 406 27.9 5.4 12.7 28.9
Wonder 6.9 3.4 11.2 26.2 45.1 51.6 53.4 48.5 41.9 25.1 -4.0 6.3 26.3
Lake

Dynkle 11.3 6.4 10.3 25.6 39.9 48.3 50.1 46.1 408 26.0 2.4 125 26.6
gglrslali VC -2.2 0.5 6.1 29.9 46.4 55.2 55.9 50.7 44.0 27.5 -6.2 8.0 26.3
Coal Creek 0.2 -6.5 1.9 26.1 50.4 55.6 585 51.7 43.7 251 -12.2 1.9 24.7
Upper 1.5 -2.2 7.5 23.3 42.2 48.3 50.9 46.1 39.3 22.4 -4.7 6.6 23.4
Charley

Chicken 11.4 4.9 6.7 23.5 36.5 43.1 45.7 42.1 36.4 25.0 2.6 15.0 24.4
g[ﬁsgna -7.5 -4.4 -2.3 27.8 43.0 51.2 53.0 471 36.8 18.7 -10.7 4.9 21.5
Chititu 15.4 8.1 11.8 26.1 38.1 43.8 46.6 43.2 38.1 28.8 9.0 19.4 27.4
May Creek 1.4 3.6 10.3 35.2 47.8 54.9 55.5 50.7 42.2 27.8 2.3 14.3 28.8
Gate_s 16.3 9.7 13.8 26.5 38.4 438 46.6 434 381 289 108 194 28.0
(Kalls\?\;:;i 9.8 6.3 10.9 31.2 43.9 50.7 52.8 48.8 429  29.7 3.7 19.8 29.2
Tebay 6.5 8.5 10.9 30.5 42.4 491 524 486 418 314 83 195 29.1
Tana Knob 15.9 10.4 13.5 28.7 40.1 45.5 48.8 45.4 39.8 30.8 8.9 20.0 29.0

Yellow — YUCH, Green — DENA, Blue — WRST
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Figure 13. CAKN mean monthly temperatures 2011.
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One of the objectives of the CAKN climate program was to instrument higher elevation sites to
acquire information related to temperature gradients in complex topography. In many cases
higher sites were deployed in the vicinity of existing lower elevation sites for comparison.
Correlations between the paired high and low elevation sites are best described by monthly
means rather than annual means. In the summer, the higher sites tend to be 5 to 10° colder
depending on the elevation, but in the winter during cold spells, a persistent inversion can set up
and the higher elevations can be 10 to 20° F warmer than the surrounding lowlands. The air is
often still in the darker winter months due to the lack of solar radiation that generates the surface
winds that are so common in the summer. However, if a storm system moves in from the Gulf of
Alaska or Bering Sea, warm maritime winds (known as Chinooks) often funnel through the
mountain passes, raising temperatures and mixing the air. The areas just north of these mountain
passes often get winds in excess of 40 mph during these events.

The following tables show the monthly and annual variation between low and high elevation
sites in the three CAKN parks. Table 6 shows Chicken Creek and Chisana, sites located in the
continental interior region of northeastern WRST, north of the Chugach and Wrangell Mountain
ranges. The annual temperature was 2.9 degrees F warmer at Chicken Creek, the higher site.
Table 6 also shows May Creek and Gates Glacier which are located between the Wrangell
Mountain Range to the north and the Chugach Range to the south. The mean annual temperature
for 2011 at Gates Glacier was 0.8 degrees cooler than the lower elevation site at May Creek. The
higher sites were warmer in the winter and cooler in the summer, but the winter differences were
more extreme.

Table 6. Mean monthly temperatures for 2011 at high and low elevation paired sites in WRST.

Month Chicken Creek Chisana Gates Glacier May Creek
Elev. - 5260’ Elev. — 3320’ Elev. - 4060 Elev. — 1600’

Jan 11.4 -7.5 16.3 14
Feb 4.9 -4.4 9.7 3.6
Mar 6.7 -2.3 13.8 10.3
Apr 235 27.8 26.5 35.2
May 36.5 43 38.4 47.8
Jun 43.1 51.2 43.8 54.9
Jul 45.7 53 46.6 555
Aug 42.1 47.1 43.4 50.7
Sep 36.4 36.8 38.1 42.2
Oct 25 18.7 28.9 27.8
Nov 2.6 -10.7 10.8 2.3
Dec 15 4.9 19.4 14.3

Annual 24.4 215 28 28.8

Red = warmer temperatures; blue = colder temperatures.

Table 7 shows the high and low elevation sites in DENA and YUCH. In 2011, the lower
elevation site at Coal Creek had a warmer overall temperature for the year. The mean annual
temperature at Upper Charley, the higher elevation site, was 1.3°F cooler than Coal Creek. The
Upper Charley site was on average 4.7 degree F warmer than Coal Creek during the winter
months, and 5.5 degrees cooler during the sum for the winter months. In Denali, Eielson Visitor
Center is located at a high elevation site just north of the crest of the Alaska Range. This site is
compared with Stampede which is located farther north and east, where the topography starts to
flatten out. The mean annual temperature at Eielson was 4.7°F warmer than Stampede (Table 7).
This site is subject to the warm Chinook winds that come through the passes in the winter; this
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site had the warmest annual temperature of the higher elevation interior sites. Figure 15
highlights the differences in seasonal temperatures at both high and low elevation sites.

Table 7. Mean monthly temperatures for 2011 at high and low elevation paired sites in YUCH and DENA

Month Upper Charley Coal Creek Eielson VC Stampede
Elev. - 3654’ Elev. - 802’ Elev. - 3730’ Elev. - 1800’
Jan 1.5 0.2 20.2 -1.3
Feb -2.2 -6.5 12.7 1.3
Mar 7.5 1.9 19.3 5
Apr 23.3 26.1 26.5 27
May 42.2 50.4 43 44.7
Jun 48.3 55.6 46.6 52.2
Jul 50.9 58.5 47.6 53.3
Aug 46.1 51.7 44.8 48
Sep 39.3 43.7 40.6 42
Oct 22.4 25.1 27.9 24.3
Nov -4.7 -12.2 54 -9.3
Dec 6.6 1.9 12.7 3.9
Annual 23.4 24.7 28.9 24.2
Coal Creek = = Upper Charley — Stampede
= = Eielson VC = Chisana = = Chicken Creek
70

Temperature DegreeF

Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec

Figure 15. CAKN mean monthly temperatures — Paired high and low elevation sites for 2011.

Precipitation

Annual precipitation totals were below normal for all of the CAKN long-term sites in 2011
(Table 8 and Figure 16). September was particularly dry with the average departure about ~1.7
inches below normal (Figure 17). Annual precipitation for Talkeetna and McKinley Park were
85% of normal. Eagle and Gulkana were 95% and 93% of normal, respectively. The
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precipitation amounts for Yakutat are generally five times greater, on average, than the other
sites in the network; because of this difference, Yakutat is not included in the figures due to scale
issues. Annual precipitation totals for Yakutat were about 78% of normal for 2011; every month

was below normal except for August. See Appendix B for records for all long-term sites.

Table 8. Annual precipitation totals 2011 - departure from 1981-2010 normal.

Site Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Annual
Talkeetna | .02 .098 -091 018 -1.34 -0.95 -0.03 344 -325 -174 -051 214 -4.15
McKinley
Park 028 191 -037 -035 -014 -02 -073 -0.86 -143 -041 -0.13 0.76 -2.23
Eagle 022 025 -035 0.08 -0.75 1 125 -003 -0.74 -039 -061 -0.17 -0.68
Gulkana 045 0.73 03 -021 -034 -026 016 -015 -1.22 -065 029 0.08 -0.82
Yakutat 273 -124 -852 -395 -532 -374 -402 065 -2.33 -441 -121 2.67 -34.15
Annual Precipitation Totals
2011 Departure from Normal
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Figure 16. Annual precipitation totals departure from normal for long-term CAKN sites — 2011.

Table 9. Total monthly precipitation at long-term CAKN sites for 2011 compared with both the 1971-2000
and 1981-2010 normals

Site JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANN
Talkeetna
2011 116 047 014 147 028 097 336 855 107 116 112 407 2382
1971-2000
normal 1.45 1.28 1.26 1.22 164 241 3.24 4.53 4.35 3.06 1.78 1.96 28.18
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1981-2010

normal 1.36 1.45 105 129 162 192 339 511 432 2.9 1.63 193 27.97
McKinley Park
2011 0.35 245 0.02 0.05 0.73 1.95 249 185 027 037 062 1.68 12.83
1971-2000
normal 0.7 0.54 0.38 0.27 067 222 3.09 2.62 1.76 1.05 0.78 0.89 14.97
1981-2010
normal 0.63 0.54 0.39 0.4 087 215 322 271 1.7 078 075 0.92 15.06
Eagle
2011 031 0.72 0.03 034 035 264 3.68 189 057 056 012 0.52 11.73
1971-2000
normal 0.44 047 0.31 0.3 117 178 213 185 117 097 0.67 0.75 12.01
1981-2010
normal 0.53 047 0.38 0.26 1.1 1.64 2.43 1.92 131 095 0.73 0.69 12.41
Gulkana
2011 0.91 1.24 0.6 0.03 031 114 197 165 036 0.36 1.01 0.86 10.44
1971-2000
normal 0.45 0.52 036 022 059 154 1.82 1.8 144 1.02 0.67 0.97 11.4
1981-2010
normal 0.46 0.51 0.3 0.24  0.65 1.4 1.81 1.8 1.58 1.01 0.72 0.78 11.26
Yakutat
2011 10.93 9.62 252 524 289 265 386 14.72 18.78 17.57 13.24 18.95 120.97
1971-2000
normal 13.18 1099 1141 108 9.v8 7.17 7.88 13.27 20.88 24 15.17 1585 160.4
1981-2010
normal 13.66 1086 11.04 9.19 821 6.39 7.88 14.07 21.11 2198 1445 16.28 155.1
m Talkeetna mMcKinley Park Eagle mGulkana
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Figure 17. Monthly precipitation totals departure from normal for 2011.
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Year round precipitation is recorded at the new snow telemetry (SNOTEL) sites deployed in
Denali and Wrangell-St. Elias as part of the CAKN climate and snow program. The Mission
Creek SNOTEL near Eagle was destroyed in the Yukon River flood in May 2009. The new
American Creek SNOTEL site was installed in summer of 2011 and will start reporting for the
upcoming water year. The SNOTEL sites provide an accurate representation of winter snow
water equivalent at remote sites as well as summer rainfall. The data from these sites, along with
the snow courses and aerial markers, surveyed monthly throughout the winter season, are based
on the “water year’ running from October 1 through September 30. An annual report
summarizing the snow and precipitation data from snow courses, aerial markers, and SNOTEL
sites around the network is produced in the late fall of each year (Sousanes, 2012).

The Kantishna SNOTEL site recorded 7.3 inches of total winter precipitation (snow water
equivalent) from October 1, 2010 through May 1, 2011, 118% of average. The total annual
precipitation for the site was 22.0 inches; the winter snow accounted for 33% of the total annual
precipitation. The precipitation gage at Tokositna Valley on the south side of the Alaska Range
recorded 21.5 inches of precipitation from October 1, 2010 through May 1, 2011, which is 0.6
inches below the 1971-2000 normal. This is 48% of the total annual precipitation of 44.4 inches
for the 2011 water year. Note that normal have not been calculated for the latest 1981-2010
normal period for the SNOTEL sites.

The SNOTEL site at May Creek, between the Chugach and Wrangell Mountain Ranges in
Wrangell-St. Elias, reported precipitation, snow water equivalent, and cumulative precipitation.
There was 4.3 inches of snow water equivalent on May 1%; the annual total precipitation was
12.7 inches, so the winter snowfall accounted for 33% of the total precipitation for the year. The
SNOTEL site at Chisana recorded 3.3 inches of snow water equivalent as of May 1%; the annual
precipitation total was 12.3 inches. The winter snowfall accounted for 27% of the total annual
precipitation. Cumulative precipitation graphs for the four SNOTEL sites are presented in
Figure 18 (note the differences in scale). The average for 1971-2000 is included in the graphs as
a reference to normal if the records for the individual sites are long enough.
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KANTISHNA SNOTEL for Water Year 2011
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MAY CREEK ZMOTEL for Water Year 2011
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Figure 18. Cumulative precipitation for Water Year 2011 (Oct. 1 — Sep.30) for four SNOTEL sites.
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Summary

The climate data for 2011 was compiled and summarized using CAKN data from the NPS sites
and from index sites around the region. On average the Central Alaska region was cooler and
drier at most sites compared to normal. The data from long-term sites are available at the
Western Regional Climate Center (http://www.wrcc.dri.edu/CLIMATEDATA.html) and the
National Climatic Data Center (http://www.ncdc.noaa.gov/oa/climateresearch.html). The CAKN
climate stations transmit data via satellite and are available on the web at
http://www.wrcc.dri.edu/NPS.html. Data products that are available include daily and monthly
summaries, time series graphs, wind rose graphs, data inventories, and station metadata for all of
the automated stations. The data are downloaded from the stations each year and are QA/QC by
network staff and sent to WRCC to fill in any gaps from missed satellite transmissions. The raw
data are also available for download through the “data lister’ tool on the WRCC website. These
data are also ingested by multiple other networks and agencies and displayed in various formats.
The University of Utah provides a well-organized link to all of the Alaska data on their web site
at http://mesowest.utah.edu/index.html.

The 2011 field season marked the fifth year of operational climate monitoring within CAKN.
Annual maintenance was performed on all climate and snow monitoring instruments in the three
CAKN parks. Maintenance included sensor replacement, troubleshooting, upgrades, data
downloads, and sensor calibrations. Station maintenance logs were used to keep track of the
climate station inventory for DENA, WRST, and YUCH which includes; sensors, data loggers,
towers, solar panels, and batteries. Sensor and power performance was tracked and
instrumentation was replaced as necessary.

An interagency agreement is in place for the maintenance, data archiving, and data dissemination
for the four SNOTEL sites in the network. The data from the stations are transmitted hourly via
meteor burst communication and are on-line at http://www.ak.nrcs.usda.gov/snow/.

This annual report provided a climate summary for the CAKN region in 2011 with brief
references to the Alaska regional climate and the global climate. For a graphic display of
worldwide significant climate anomalies for 2011 see Appendix D.
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Appendix A. Period of Record Means at Long-term Sites

Annual summary stats retrieved from http://www.wrcc.dri.edu/summary/Climsmak.html.
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GULKAMA FRACAMOS, ALASKA (503465)
Period of Record : 9/ 1/1949 to 1273172011
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YAKUTAT WB AIRPORT, ALASKA (509941
Feriod of Record : 9/ 1/1949 to 12/31/2811
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Appendix B. 2011 Climate Extremes at Long-term Sites

Daily summary stats retrieved from:

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

Monthly summary stats retrieved from:

http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

McKinley Park - 2011 Records — 87 years

Record High Temperatures °F 78 May 29
Record Low Temperatures °F -32, -30 Nov 21, 22
Record precipitation - inches 0.35, 0.66 Feb 21, 25
Record snowfall - inches 11,13.2 Feb 21, Feb 25
2.6 Sep 29
3.5 Nov 11
Talkeetna — 2011 Records — 62 years
Record High Temperatures °F 37, 38, 40 Jan 2,3, and 4
40 Jan 11
41 Feb 2
84 May 27
Record precipitation - Inches 0.76 Aug 7
1.28 Dec 4
Eagle — 2011 Records -56 years
Record High Temperatures °F 30 Jan 4
ol Mar 31
74,79,79, 79, May 18, 19, 20, 22
86, 85, 86 May 28, 29, 30
67, 74 Sep 13, 14
Record low temperatures °F -43 Nov 19
Record Snowfall — in. 3.0 Nov 8
Gulkana 2011 records — 61 years of data
Record high temperatures °F 80, 78, 78 May 27, 28, 29
67 Sep 13
46 46
Record low temperatures °F 35 July 20
-35 Nov 20
Record precipitation — Inches 0.64 Feb 11
0.72 Aug 19

35


http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?ak5778

Yakutat 2011 records — 62 years of data

Record high temperatures °F:

Record snowfall — Inches

Record snow depth - Inches

45, 44
52
59
-3
2.92
12.3
125,4.4
27
50, 44, 37

Feb 2,3
Mar 28
Oct 11
Mar 11
Dec 4
Nov 16
Nov 22, 23
Nov 20
Nov 28, 30 Dec 1
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Appendix C. 2011 CAKN Climate Station Monthly Data

Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar Radiation

Total

27
901
5510
10472
13250
11647
11330
8739
4756
1711
132
43

Coal Creek Alaska

S\/gg]etjd DiYZlelcnt(ijon Wind Gust

mph Deg mph

Ave. Ave. Max.
1 138 8
1 161 25
1 168 9
2 176 9
2 167 12
1 180 11
1 180 9
1 174 8
1 169 8
1 137 7
1 152 10
1 169 12

Air Temperature
Deg F

Ave. | Max. | Min.
0 32 -47
-6 38 -49
2 43 -42
26 54 -11

50 | 83 22

56 | 82 34

58 | 81 38

52 77 32

44 72 25

25 | 50 -7
-12 | 31 -43
2 38 -35

Average Soil
Temperature Inches
Deg F

10 20 50
cm cm cm

15 28 29
10 22 23
15 19 21
23 23 23
36 29 28
44 30 30
49 31 31
44 33 31
37 32 31
30 31 31
18 31 31
20 31 30

Station
Latituds
Longituds :
Elsvation :
Element

Start Date:

End Date:
{ of Days @
{ cbhs:poss:

143" 07" & W
270 ft.

: Mean Wind Speed

Jan. 1, 2011
Dec. 31, 2011
365 of 365

2283 of 2760

: Coal Creek Alaszka
: B5° 1Y RO W

@ Yestern Fegional Climate Center

N

12%

Sub-interval Windows
Start End

Date: Jan. 01Dec. 3

Hour: (0 23

37

Relative
Humidity

%
Ave.

84
73
66
63
54
71
73
80
80
86
77
80

Snow
Depth

in

Ave.

Summer
Precip*

Total

457
2.55
2.38



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11

Dec-11

Solar Radiation

Total

1574
9687
7134
12108
14920
11143
10952
8583
9349
4106
653

110

Upper Charley River Alaska

Wind Wind . . Average Soil
Speed | Direction Wind Gust Alr Temperature Temperature
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. | Min. 10 20 50
cm cm cm
0 12 0 2 24 -28 17 21 20
4 124 41 -2 31 -34 15 19 18
5 110 26 7 39 -17 14 17 14
5 178 21 23 49 -1 21 21 20
6 160 25 42 70 19 36 30 29
5 180 23 48 71 35 47 39 38
4 193 22 51 70 39 50 44 44
5 152 24 46 64 33 46 43 43
6 136 22 39 61 21 39 38 38
4 144 21 22 41 1 29 32 32
4 164 23 -5 14 -28 20 26 25
5 155 34 7 32 -16 19 22 21
Station : Upper Charley River Alaska HPH
Latitud= : 63° 31' 00" I 143_-84
Ficestion i o4 fr. 122 £oi
Elemsnt : Hean Wind Speed 19 - 25
25 - a3z
3z - 39
39 - 47
7+
W E

Start Date: Jan. 1, 2011
End Date: Dec. 31, 2011

{ of Days :

{ obs:poss: 7654 of 2760

365 of 365

@ ¥Western Regiconal Climate Center

Date:
Hour:

Start

a0

Sub-interval Windows

End

Jdan. 0l0ec. 3

23

38

Relative
Humidity

%
Ave.

89
83
64
68
58
73
74
75
7
89
85

91

Snow
Depth

in
Ave.

20
20
24
23

wl ol o o o o

Summer
Precip

in

Total



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar Radiation

ly

Total

532
1891
8249
12424
11013
12370
11301
9172
6551
3129

832

167

Wind Speed

mph

Ave.

o oo oo ol Ol N O] ©O] OO ©

Eielson Visitor Center

Deg
Ave.
183
244
155
191
162
184
196
179
169
175
223
208

Wind Direction

Wind Gust

mph

Max.

48
42
30
37
25
27
24
25
32
30
39
47

Air Temperature
Deg F
Ave. | Max. | Min.
20 42 -16
13 44 -23
19 39 -4
26 45 -5
43 68 17
47 63 33
48 65 34
45 60 32
41 60 23
28 42 3
5 30 -29
13 44 -25

e June precip total from NWS gage at same location

Station
Latitude

Elsment

1507 12' 34" W
3730 ft.

Start Date: Jan. 1, 2011
End Date: Oct. 31, 2011

{ of Days :

304 of 304

{ chs:poss: G921 of 7296

@ Western Fegional Climate Center

12%

: Eielson Visitor Center Alaska
: B3 25" 53" N
Longituds :
Elevation :
: Me=an Wind Speed

Sub—inte

Date:
Hour:

rval Windows

Start End

Jan. 0lDec. 3
e 23

39

Relative
Humidity

%

Ave.

42
72
78
7
69
68
64
69

Summer
Precip

In.

Total

2.85*
8.04
6.54



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly

Total
429
1480
6597
10465
15800
12419
10521
8596
5494
2684

645

148

Toklat Alaska

Wind Wind Wind . .
Speed Direction Gust Air Temperature Average Soil Temperature
mph Deg mph Deg F Deg F
Ave. Ave. Max. |Ave. | Max. | Min 10cm 20cm 50cm
6 165 34 11 39 27 17 18 20
6 170 31 6 37 -35 21 22 23
5 172 24 9 37 -25 23 24 24
6 180 34 25 43 -15 29 29 29
6 172 24 41 70 17 47 42 40
5 191 26 49 66 33 55 53 50
4 202 23 50 67 35 55 54 52
5 186 24 46 62 31 48 48 47
6 175 25 41 57 25 42 41 41
5 170 28 27 44 -9 30 30 31
5 145 33 -1 31 -35 23 25 26
6 157 38 10 42 -38 27 27 28
Station : Toklat Alaska 12PH4
Latitude : 63° 31' 27" W = =
Longituds : 150° 02' 36" W N H g - ?3
Elevation : 3100 ft. 30 T
Element : Mean Wind Speed 19 — 28
25 - 32
32 - 38
39 - 47
7+
W E

Start Date: Jan. 1, 2011
End Date: Dec. 31, 2011
{ of Days @ 365 of 365
{ obs:poss: 2715 of 2760
@ Yestern Regional Climate Center

Sub-interval Windows

Date:
Hour:

Start End
Jan. 0l0ec. 3
Ly 23

40

Relative
Humidity

%
Ave.
66
70
61
67
53
68
74
75
71
76
71
76

Snow
Depth

in
Ave.

4

8

=
N

0 oo W w oo S~ P ©

Summer
Precip

Total

311
2.67
351



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly
Total
280
401
6647
11133
16078
13417
11616
9193
5542
1992
194
59

Stampede Alaska

Wind Wind Wind Air Temperature Average Soil Temperature Relative
Speed Direction Gust P 9 p Humidity
mph Deg mph Deg F Deg F %
Ave. Ave, Max. | Ave. | Max. | Min. 10cm 20cm 50cm Ave.
1 209 20 -1 44 -39 14 17 18 81
2 221 18 1 36 -38 16 17 18 81
2 170 10 5 42 -36 17 18 19 65
2 165 11 27 52 -10 24 24 24 65
2 154 18 45 75 17 45 43 37 53
1 163 13 52 75 33 55 54 48 69
1 152 8 53 73 33 57 56 52 73
1 143 11 48 67 30 50 51 49 81
1 141 12 42 65 21 42 43 43 78
1 173 12 24 52 -10 28 31 33 85
1 173 12 9 31 -40 21 24 27 78
1 158 19 4 47 -45 23 25 26 82
Statien : Stampede Alaska MPH
Latituds : 63° 44' 52" M N 1.3 - 4
longitnde : 150° 19° 417 W doe
Elevation : 1900 ft. 188 4518
Element : Mean Wind Speed 19 - 25
25 - 32
32 -39
38 - 47
47 +
W E
Start Date: Jan. 1, 2011 Sub-interval Windows
End Dats: Dec. 31, 2011 Start End
{ of Days @ 365 of 365 Dates:  Jan. Olbec. 3
{ obz:poss: 2753 of 2760 S Hour: 0 23
@ Western Fegional Climate Center

41

Snow
Depth

in
Ave.

9

16

Summer
Precip

o o o o

231
1.65
2.62
1.22



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly

Total

670
2372
8435
12685
17656
14168
12555
8804
6024
2891
1006

198

Dunkle Hills

Wind Wind Wind . .
Speed Direction Gust Air Temperature Average Soil Temperature
mph Deg mph Deg F Deg F
Ave. Ave. Max. | Ave. | Max. | Min. 10cm 20cm 50cm
7 164 34 11 44 -27 23 23 30
10 124 38 6 35 -19 22 22 28
7 159 29 10 36 -18 18 18 24
7 187 26 26 51 -6 24 24 26
7 197 26 40 74 18 35 34 30
8 185 25 48 71 32 49 47 35
7 174 24 50 69 33 52 51 41
7 168 27 46 62 31 48 47 43
6 173 28 41 62 18 41 42 m
4 162 23 26 44 -1 32 33 m
7 156 32 2 30 21 29 30 m
7 165 45 12 33 21 28 28 m
Station : Dunkle Hills Alaska MPH
Latitude : 63° 16" 03" H 1.3 -4
Longituds : 149° 32' 21" W g - ?3
Elevation : 2850 ft. 18% 43 14
Element : Mean Wind Speed 19 - 7§
75 - 32
32 - 39
39 - 47
47 +
W E

Start Date: Jan. 1, 2011
End Date: Dec. 31, 2011
{ of Days : 3685 of 365
{ chs:poss: 2756 of 2760
@ Yestern Fegional Climate Center

Sub-interval Windows

Date:
Hour:

Start End
Jdan. O10ec, 3
ule] 23

42

Relative
Humidity

%
Ave.
72
71
63
76
61
73
7
84
79
82
73
87

Snow
Depth

in
Ave.

16

20

Summer
Precip

in

Total

0.91
2.89
3.88



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar

Radiation

ly
Total
144
732
7381
12041
17544
15177
12812
8565
5806
2138
265
45

Denali Visitor Center

Wind Wind . . . .

Speed Direction Wind Gust Air Temperature Fuel Temp Relative Humidity

mph Deg mph Deg F Deg F %

Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. | Ave. | Max. | Min.
2 167 29 -2 42 -43 -3 39 -40 75 100 24
4 159 28 0 36 -46 8 29 -26 75 100 33
3 156 23 6 47 -41 11 31 -23 60 98 15
4 155 24 30 54 -20 29 63 1 61 100 19
4 353 25 46 84 14 46 93 8 51 100 14
3 159 24 55 82 30 55 92 24 62 97 21
3 166 27 56 81 32 56 93 25 67 98 18
3 169 24 51 74 27 50 81 21 73 98 24
3 165 24 44 67 22 42 74 15 69 97 25
3 165 29 28 52 -10 26 59 -15 75 96 34
3 174 24 -6 32 -41 -8 32 -42 73 89 33
3 163 31 8 43 -43 8 41 -31 7 95 54

Station : Denali Wisitor Center Alaska MPH
Latitude : 63° 43" 56" 1.3 -4
Longituds : 142° 54" 20" W g - ?3
FElevation : 1200 ft. 18% 43 14
Element : Mean Wind Speed 19 - 7§
75 - 32
32 - 39
39 - 47

47 +

W E

Start Date: Jan. 1, 2011
End Date: Dec. 31, 2011
{ of Days : 3685 of 365 S
{ chs:poss: 2730 of 2760
@ Yestern Fegional Climate Center

Date:
Hour:

Start End
Jdan. O10ec, 3
ule] 23

Sub-interval Windows

43

Precipitation
in

Total

2.12
2.00
177



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11

Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar

Radiation

ly

Total

476
2178
8255
14141
18970
14399
12648
9196
5756
2687

558

128

Wonder Lake Alaska

Wind Wind ' . . -

Speed Direction Wind Gust Air Temperature Fuel Temp Relative Humidity

mph Deg mph Deg F Deg F %

Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. | Ave. | Max. | Min.
5 69 48 7 40 | -32 6 39 |32 | 59 100 23
5 71 51 3 3B | -35 4 40 | -37 | 66 100 24
5 36 44 11 4 | 19 | 12 52 | -20 | 46 86 19
4 24 30 26 56 -8 27 66 | -10 | 56 100 21
5 98 31 45 77 17 | 47 87 15 47 100 15
4 6 30 52 71 32 | 53 82 31 72 100 27
4 359 25 53 75 35 | 55 85 34 75 100 27
4 7 27 48 68 33 | 49 77 31 78 96 33
4 40 34 42 64 18 | 42 69 17 75 95 27
4 63 37 25 51 | -12 | 25 5 | -14 | 75 95 30
4 80 41 -4 29 |32 | 5 31 |34 | 71 88 34
5 80 46 6 50 | -37 5 47 | -39 | 72 96 39

Station : Wonder Lake Rlaska . gPH .
Latitude : 63" 29" 25" W =
Longitude : 150° 52' 17" W N g - ?3
Elevation : 2120 £t. 182 45218
Element : Mean Wind Speed 19 - 25
25 - 32
32 -39
39 - 47
47 +
W E

Start Date: Jan. 1, 2011
End Date: Dec. 31, 2011
$ of Days ¢ 365 of 365
{ obs:poss: 2754 of 2760
@ ¥estern Regional Climate Center

Date:
Hour:

Start End
Jan. dDec. 3
Q0 23

Sub-interval Windows

44

Precipitation
in

Total

1.87
247
433



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar

Radiation

ly
Total
410
913
7506
12304
17026
13351
12072
8324
5608
2637
247
74

Wind Wind ' .
Speed Direction Wind Gust Air Temperature Fuel Temp
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. | Min. | Ave. | Max. | Min. | Ave.
4 351 49 -1 24 -30 2 22 23 70
3 313 38 0 36 -37 7 26 -20 69
6 36 41 15 42 -17 18 28 -1 44
3 72 20 31 58 -8 30 69 12 53
3 52 26 51 86 22 53 99 16 46
3 232 23 58 83 35 59 94 32 65
2 237 19 58 83 38 59 98 35 71
2 297 23 53 71 33 53 82 30 84
3 24 36 47 67 29 46 76 24 7
3 345 20 29 51 8 28 59 2 87
3 17 26 -3 28 -35 -5 28 -38 81
3 318 33 5 36 -40 6 34 -30 86
Station : Lake Minchumina Alaska IPH
Latitude : 63" 53" 36" W 1.3 -4
Longitnds : 152° 12' 32" W -8
Elevation : 740 ft. iz SI21
Elemsnt : Mean Wind Speed 19 - 25
25 - 32
32 -3
39 - 47
47 +
W E

Lake Minchumina

Relative Humidity

Start Date: Jan. 1, 2011
End Date: Dec. 31, 2011
# of Days @ 365 of 365
{ chs:poss: 2760 of 2760
© Western Regional Climate Center

Sub—interval Windows

Date:
Hour:

Start End
Jan. 01bec. 3
o] 23

45

%

Max.

97
100
87
100
100
100
100
100
100
100
97
98

Min.

27
32
15
18
13
19
24
36
36
52
57
59

Precipitation
in

Total

122
171
2.6



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly

Total

538
2265
6328
15833
17346
10042
9998
7336
3949
1851

487

118

Tana Knob

Wind Wind Wind . .
Speed Direction Gust Air Temperature Average Soil Temperature
mph Deg mph Deg F Deg F
Ave. Ave. Max. |Ave. | Max. | Min. | 10cm 20cm 50cm
8 187 51 16 37 -28 30 31 m
7 189 60 10 36 | -19 31 31 m
3 182 37 14 43 -8 24 25 m
5 161 36 29 45 18 27 28 m
4 201 32 40 64 28 35 32 m
4 162 17 46 66 35 53 49 m
4 160 15 49 66 38 55 53 48
4 151 24 45 58 37 47 48 46
4 132 32 40 56 28 38 40 42
4 147 33 31 45 17 31 32 35
4 186 36 9 30 | -19 29 31 33
10 133 50 20 38 0 30 31 32
Station : Tana Knob &laska L gPH .
Latitude : &0° 54" 29" W [
longituds : 142° 41° W N -8
Elevation : 3450 Et. 1 5218
Element ¢ Mean Wind Speed 19 - 25
25 - 32
32 - 33
38 _- 47
37 +
A% E

Start Date:

End Date:
¥ of Days :
{ obs:poss:

Jan. 1, 2011

Deec. 31, 2011

365 of 365

7270 of BTE0

@ Western Fegional Climate Center

Sub-interval Windows
Start End
Jan. 0lD0ec. 3

Date:
Hour: il 23

46

Relative
Humidity

%
Ave.
74
80
62
67
62
70
7
7
75
78
89
93

Snow
Depth

in
Ave.
25
46
17



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly
Total
9594
19738
77713
118927
156001
122701
115751
88716
57935
29775
7876
3428

Chititu

Wind Wind Wind Air Temperature Average Soil Temperature Relative
Speed Direction Gust P g P Humidity
mph Deg mph Deg F Deg F %
Ave. Ave. Max. |Ave. | Max. | Min 10cm 20cm 50cm Ave.
14 163 50 15 35 -28 12 17 15 m
12 194 65 8 36 -20 14 19 16 m
7 176 34 12 37 -13 8 m 10 m
10 187 53 26 43 16 24 m 21 m
8 201 35 38 65 21 38 m 31 m
6 220 27 44 62 33 47 42 37 84
6 215 33 47 67 36 50 44 41 82
9 171 37 43 55 35 45 42 43 82
11 146 51 38 56 26 37 37 42 74
12 144 56 29 41 16 29 31 38 71
11 148 54 9 30 -19 22 24 29 80
21 128 74 19 39 0 18 20 24 71
Statieon : Chititu Alaska i QPH .
Latitude : &1° 16" 26" W -t =
Longituds : 142° 37' 02" W N g - ?3
Elevation : 4554 ft. 30K 13 _ 18
Element : [Mean Wind Speed 19 - 2§
25 - 37
32 - 30
39 - 47
a7 +
W E

Start Date: Jan. 1, 2011
End Date: Dec. 30, 2011
{# of Days @ 369 of 364
{ chs:poss: 3440 of 2738
G Western Regional Climate Center

Date:
Hour:

Start

]

Sub—interval Windows

End

Jan. olbec. 3

23

47

Snow
Depth

in

Ave.

Ol O o N o o1 o U

=N e e
N O oo N

Summer
Precip

in

Total

1.67
34
2.13



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly

Total

796
1771
7814
12301
17052
14316
13168
8722
5401
3101

642

432

Wind
Speed

mph

Ave.

ol w w w w N w w w N w )

Gates Glacier

Wind Wind . .
Direction Gust Air Temperature Average Soil Temperature
Deg mph Deg F Deg F
Ave. Max. | Ave. | Max. | Min. 10cm 20cm 50cm
262 35 16 37 -24 30 31 33
198 37 10 39 -17 30 31 32
275 32 14 37 -9 30 31 32
239 24 27 50 16 31 31 32
223 19 38 62 25 31 31 32
207 20 44 63 33 50 48 41
214 14 47 63 35 54 53 48
229 16 43 55 33 46 47 46
220 25 38 57 26 37 40 42
239 18 29 42 14 30 32 35
261 22 11 32 -17 30 32 34
220 33 19 38 1 31 31 33
Statien : Gates Glacier Alaska MPH
Latituds : 61° 36" 10" W H 1.3 -4
Longituds : 143° 00 47" W g - ?3
Elevation : 4060 ft. 188 518
Element : Mean Wind Speed 19 - 2§
25 - 32
32 - 39
39 - 47
47 +
W E

Start Date:

End Date:
{ of Days @
{ obs:poss:

Jan. 1, 2011
Dec. 31, 2011
365 of 365

2753 of 2760

© Western Fegional Climate Center

Sub-interval Windows
Start

Hour: o]

End

Date: Jan. 01Dec. 3

23

48

Relative
Humidity

%

Ave.

Snow
Depth

in
Ave.
33
55
60
62
47
10

24
54

Summer
Precip

in

Total

211
3.86
5.65



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly
Total
124
1977
7418
11854
17368
15207
9789
8168
4892
2369
326
63

Tebay

Wind Wind Wind Air Temperature Average Soil Temperature Relative
Speed Direction Gust p 9 P Humidity
mph Deg mph Deg F Deg F %
Ave. Ave. Max. | Ave. | Max. | Min 10cm 20cm 50cm Ave.
1 109 13 6 35 -31 30 30 31 86
3 120 17 8 35 -24 30 30 31 81
2 127 15 11 45 -22 28 29 30 67
2 205 11 30 51 4 30 30 31 75
2 226 9 42 72 27 34 34 32 68
3 253 11 49 71 30 51 50 43 70
2 235 11 52 70 36 54 53 48 78
2 226 11 49 68 34 51 51 49 84
1 190 9 42 62 23 45 45 45 86
1 144 9 31 49 15 34 34 36 87
2 90 12 8 35 -19 32 32 33 84
1 132 19 19 36 -9 31 32 32 95
Station : Tebay Alaska i gPH .
Latitude : 61° 11" 17" & 3=
Lon;i:ude ; 144° 24° 01" W N g - ?3
Elsvation : 2000 ft. 12d 13 - 18
Element : Mean Wind Spesd 19 - 25
28 - 32
32 -39
39 - 47
47 +
W E
Start Date: Jan. 1, 2011 Sub-interval Windows
End Date: Dec. 31, 2011 Start End
Y of Days : 365 of 365 Date: Jan. 0lD0ec. 3
{ cbs:poss: 28665 of 2760 S Hour: o0 23
@ Western Fegional Climate Center

49

Snow
Depth

in
Ave.
34
54
49

Summer
Precip

in

Total

2.27
2.14



Date

Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11

Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly
Total
1003
2230
8659
13125
15426
12338
12683
9959
6982
3480
1038
343.8

Chicken Creek

Wind Wind Wind . .
Speed Direction Gust Air Temperature Average Soil Temperature
mph Deg mph Deg F Deg F
Ave. Ave. Max. |Ave. | Max. | Min. 10cm 20cm 50cm
3.616 61 28| 11 34| -30 18 16 19
3.737 49 48 | 19 33| -26 17 16 18
1.691 73 12| 15 34| -18 10 7 12
3.454 71 29 | 26 39 10 20 19 18
4.347 58 27 | 39 59 18 31 30 27
5.21 318 24 | 42 57 32 41 40 34
4.499 337 25| 48 61 35 47 45 40
4,642 65 23| 46 53 34 42 42 40
3.863 86 29 | 36 54 22 34 36 36
3.362 95 22| 24 39 10 29 29 31
3.26 67 37| 17 26| -26 19 16 23
5.585 74 37| 2 41 -3 19 17 19
Station : Chicken Zlaska lgPH4
Latitude : &4° 03" 36" W =3 =
Longituds : 141° 55° 46" W N H g - ?3
Elevation : 2260 £t. 128 43 14
Element : Mean Wind Speed 19 - 7§
75 - 32
32 - 39
39 - 47
47 +
W E

Start Date: Jan. 1, 2011
End Date: Dec. 31, 2011
{ of Days : 3685 of 365 S
{ chs:poss: 2760 of 2760
@ Yestern Fegional Climate Center

Date:
Hour:

Start End
Jdan. O10ec, 3
ule] 23

Sub-interval Windows

50

Relative
Humidity

%

Ave.

73
63
64
61
56
76
66
70
73
69
70
75

Snow
Depth

in

Ave.

gl W Pl O O O O W oo o w

Summer
Precip

in

Total

14
4.82
231



Date
mmlyyyy
Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation
ly
Total
512
1318
8402
12046
16556
15198
10477
10411
6863
3557
522
175

Mean
Wind

Spee
mph

Ave.

[ e = e R e R I S S H A SR AN SR R i Y

d

May Creek

Mean Wind | Maximum

Direction | Wind Gust Average Air Temperature Ave Fuel Temp

Snow

Average Relative Humidity Depth

Deg mph Deg F Deg F %
Ave. Max. Ave. | Max. Min. | Ave. | Max. | Min. | Ave. | Max.
159 40 1 38 -44 1 28 -47 80 99
191 35 4 39 -41 7 26 -26 78 99
189 29 10 51 -35 11 31 -11 60 99
196 20 35 59 7 33 65 8 59 99
215 30 48 81 19 49 92 18 58 99
230 18 55 80 27 57 91 26 63 99
222 24 56 81 33 57 93 33 71 99
188 24 51 73 26 52 86 25 73 96
204 29 42 69 16 42 80 15 72 95
182 16 28 52 -1 27 63 -3 75 93
206 43 2 41 -37 0 47 -43 74 92
208 22 14 43 -19 14 36 21 78 93
Station : May Creek Alaska L gPH 4
Latitude : &1° 12" 15" W =J
Longituds : 142° 35° 04" W N H g - ES
Elevation : 1800 £t. 5% 15 .13
Element i Mean Wind Speed 19 - 2§
28 - 32
32 -39
39 - 47
7+
W E
Start Date: Jan. 1, 2011 Sub-interval Windows
End Date: Dec. 31, 2011 Start End
{ of Days : 365 of 365 S Date: Jan. ol0ec. 3
{ chs:poss: 2551 of B760 Hour: le] 23
@ Yestern Fegional Climate Center

51

Min.

30
29
22
22
10
21
24
28
29
28
25
35

in

Ave.

Precipitation

Total

0.75
1.89
191



Chisana

Mean | Mean . . .
Sqla_r Wind Wind M_aX|mum Average Air Ave Fuel Temp Average _R_elanve Snow Precipitation
Radiation I Wind Gust Temperature Humidity Depth
Speed | Direction
Date ly mph Deg mph Deg F Deg F % in in
mmfyyyy | Total Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min. | Ave. | Max. | Min. | Ave. Total
Jan-11 199 0 119 16 -8 35 -50 -5 28 | -26 73 93 47 21
Feb-11 566 1 304 19 -4 38 -43 -1 28 -26 66 94 31 15
Mar-11 7873 1 168 9 -2 45 -44 0 30 -25 52 82 16 16
Apr-11 13712 2 130 17 28 53 -7 28 68 -5 56 93 20 12
May-11 16148 2 155 19 43 74 17 46 88 12 58 100 15 1
Jun-11 15994 2 102 18 51 73 24 54 89 20 64 100 16 0 19
Jul-11 15268 2 150 19 53 7 30 56 94 28 72 100 21 0 417
Aug-11 12593 2 128 18 47 70 21 49 87 18 69 100 22 0 0.97
Sep-11 7869 1 131 18 37 69 10 38 86 6 67 100 21 0
Oct-11 2730 1 120 14 19 49 -9 18 65 -14 74 98 22 1
Nov-11 165 1 154 11 -11 24 -43 12 | 31 -47 68 93 42 6
Dec-11 134 1 111 31 5 50 -31 1 36 -37 75 99 34 10
Station : Chisana &laska N H . gPH 4
Latituds : 62° 08" 00" M -3
iovgtnae 1427 0 o s £
Element : HMean Wind Speed, 19 - 2§
25 - 32
32 - 39
39 - 47
7+
W E
Start Date: Jan. 1, 2011 Sub-interval Windows
End Date: Dec. 31, 2011 Start End
4 of Days : 365 of 365 Date: Jan. 0l0ec. 3
4 cbs:poss: 2757 of 2760 S Hour: e} 23
© Western Regional Climate Center
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Date
mmlyyyy
Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar

Radiation

ly

Total
1090
2613
8311
13376
18037
15516
13991
11875
7880
3311

867

418

Mean | Mean Maximum Average Air
Wind | Wind | g Ave Fuel Temp
A Wind Gust Temperature
Speed | Direction
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min. | Ave.
7 127 58 10 41 -25 13 30 -9 68
8 105 55 6 40 -23 21 29 4 68
5 124 33 11 43 -17 17 25 9 57
12 151 74 31 46 13 30 53 24 57
9 167 37 44 72 22 47 99 19 54
10 180 39 51 72 34 54 | 106 | 31 61
8 160 36 53 74 39 54 88 34 67
11 100 52 49 66 34 49 74 29 65
11 122 44 43 63 21 42 70 17 58
8 114 57 30 45 8 28 51 1 65
6 140 55 4 35 -23 2 35 -27 72
15 142 71 20 45 -5 18 43 -10 65
Station : Klawasi &Alaska L gF‘H .
Latitude : 62° 08' 50" W .3 -
Longitude : 144° 55° 41" W N g - ?3
Elevation : 3100 ft. 242 Y
Element : Mean Wind Speed 19 - 25
25 - 32
32 - 39
39 - 47
47 +
W E
Start Date: Jan. 1, 2011 Sub-interval Windows
End Date: Dec. 31, 2011 Start End
{ of Days ¢ 365 of 365 Date: Jan. 0lDec. 3
{ obs:poss: 2760 of 2760 S Hour: ] 23

Klawasi

Average Relative

Humidity

%

Max.

88
88
89
88
89
89
99
96
95
93
90
92

EWestern Fegional Climate Center

53

Min.

37
32
28
29
16
21
23
32
29
26
38
33

Precipitation

Total

1.54
2.94
3.77



Date
mm/lyyyy
Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11
Aug-11
Sep-11
Oct-11
Nov-11
Dec-11

Solar
Radiation

ly
Total
1163
2340
5040
5518
7851
7515
7160
3973
2837
1991

883

323

Mean | Mean | Maximum Average Air
Wind | Wind Wind g Ave Fuel Temp
. . Temperature
Speed | Direction | Gust
mph Deg mph Deg F Deg F
Ave. Ave. Max. Ave. | Max. | Min. |Ave. |Max. |Min. | Ave.
6 149 199 26 43 -5 23 40 -12 86
7 120 194 26 43 -1 25 43 -9 79
4 108 187 28 47 -7 25 61 -15 75
6 150 199 38 53 22 39 72 16 90
5 65 191 44 63 27 48 81 22 88
3 26 182 45 59 30 49 81 28 90
3 22 171 46 62 31 51 82 29 91
6 105 188 48 64 31 50 83 30 96
8 148 199 46 65 28 46 73 24 96
8 157 191 40 53 24 39 63 20 94
7 130 185 28 44 -1 28 46 -8 90
8 152 197 31 41 11 30 38 3 97
Station : Bering Glacier &laska HPH
Latituds : 60° 07' 07" W ™N 1&3_-84
Longitude : 143° 17' 00" 1 sl il
Elevation : 75 ft. 164 514
Element ¢ Mean Wind Speed 19 - 25
25 - 32
32 - 39
39 - 47
7T+
W E
Start Date: Jan. 1, 2011 Sub-interval Windows
End Date: Dec. 1, 2011 Start End
{ of Days : 335 of 335 Date: Jan. 0l0ec. 3
{ chsiposs: 28021 of 2040 S Hour: i} 23

Bering Glacier

Average Relative

©Western Fegional Climate Center

54

Humidity

%

Max.

100
100
100
100
100
100
100
100
100
100
100
100

Min.

23
20
19
49
34
57
60
55
59
50
29
54

Precipitation

in
Total



Appendix D. Worldwide Significant Climate Anomalies

= ] &7  Norw,
s ic Sea lce Extent : Wettest summer since|
aximum, the ched its The year 2011 tied wit
6) since 4 PPt

2011 Extra-tropical8
November 6—+0%

A November 2011 Bering Sea storm affe : L b
Alaska's Bering Sea coast, This was the mos recorded in Ontario in over a d
powerful storm to affect the area since 1974 4

United States of Ameri

United Kingdom {3/
United Kingdom had its warmest'spring

and second warmest year | 3 ¥
since national recards began in

This was the m

Irene

g
laximum Winds - 195 km/hr

The first hurricane to make landfall in the

Persistent, scorching heat across ed U.S. since Hurricane Ike in 2008
Eastern North Pacific States during the summer contributed to - S dr ! ’
Hurricane Season several southern states experiencing ';hei&r
Below average activity: warmest summer since records began in 1895.

11 storms, 10 hurricanes. Hurricane Katia

August 29"-September 10"

Maximum winds - 215 km/hr

After transitioning to an extratropical storm,

impacted the United Kingdom on Septembe

Cuba
Extremely dry.condi‘ions resulted
n extreme drought, he worst to
impact Cuba in*50 years.

Hurricane Beatriz ——
June 192209

Maximum winds - 150 km/hr \ :
Beatriz brought heavy rains Copious rain fell across !
and floods to some drought major floods and land
stricken areas in Mexico. I e

in the region since Hurricane Lili in 1996,
Cernitral Americ?lm;
Central America, triggering

Atlantic Hurricane
Season

Above average activity:
19 storms, 7 hurricanes.

Bolivia
Three days of heavy downpours
deadly floods and

Chile
The Atacama Desert, one
the driest places on Eart}
its heaviest snowfall in 20 years

Sodtheastern Brazil
ad  AweeK of heavy rain in January prompted
y-floods and landslides. Nearly 900

on July 7. were reported. This was one of the
tnatural disasters in Brazil's history.
Global Tropical Cyclone Activity
Cyclones Maximum Well Below average activity:
76 storms
w‘l'|5d3 l;?g::,ﬂw 38 hurricanes/typhoonsicyclones
— - =
T
119-153 km/hr S

154-177 km/hr

178-209 km/hr
e 210-249 km/hr Antarctic Sea Ice Exten

Third lowest sea ice extent during its melt season. Duri
— > 249 km/hr the Anlarctics)e:ge/;xmrrgmm sea
e since records an in 1979.

Graph courtesy of the National Oceanic and Atmospheric Administration (NOAA). Retrieved from
http://www.ncdc.noaa.gov/sotc/service/global/significant-extremes/201113.gif
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Temperature Anomalies Jan-Dec 2011

(with respect to a 1961-1990 base period)
National Climatic Data Center/NESDIS/NOAA
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Figure courtesy of NOAA. Retrieved from http://www.ncdc.noaa.gov/sotc/service/global/map-land-sfc-mntp/201101-201112.gif
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Precipitation Anomalies Jan-Dec 2011

(with respect to a 1961-1990 base period)
National Climatic Data Center/NESDIS/NOAA
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Figure courtesy of NOAA. Retrieved from http://www.ncdc.noaa.gov/sotc/global/2011/13.
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Contiguous U.S., Temperature, January-December

G-Foint Trend Long Term
Binomial Filter +1.2°F/Century Average
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http://www.ncdc.noaa.gov/temp-and-precip/time-series/
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Preliminary Significant U.S. Weather and

Climate Events for 2011
COOL WET

OR and WA were the only states that

experienced cooler-than-normal FLOOD A relentless storm track and two tropical
temperatures in 2011 B . systems combined for a record wet year
’ Above-average snowpack, combined with warm for CT, NJ, NY, PA, and the Northeast Region.

spring temperatures and above average precipitation
caused record flooding across the Northern

Plains and Upper Midwest in early summer 2011. SNOW
N w PA K Record snowfall for January -
With thgxoe[gn of the Southcern Rockies, TORN ADOES Frllaef:vfg:i ﬁ] glrei:;vg‘;g;kr,t,NgT'(gsgtlr:i ;Ear:l@.'

the Western mountains had above average ]
- Major records broken for modern tornado era.
snow pack for the 2010/2011 winter season. gy iz oot outbreaks on record (Apr 14-16, OK WET

to NC and April 25-28, TX to VA). Record number A persistent storm track contributed

W["LDFHRE of tornado fatalities for the season (551), a 24-hour to the Ohio Valley: recording its 2nd
Numerous records broken in the spring-fall period (316 on Aprll 27, Southeast US) and a wettest year on record. Wettest year
wildfire season. TX had its most destructive single tornado (158, May 22, Joplin, MO). on record for IN, KY, and OH.
fire - 1,500 homes lost. AZ (500,000 acres)
and NM (150,000 acres) had their largest fires. HU RRICANE IRENE
1st landfalling U.S. hurricane since 2008.
DROUGHT Irene made 3 landfalls along the Atlantic coast causing
Extreml? ?iNC’ PefSiSEe?rl} heat TE?_(etd with r1'ninimal torrential rainfall and flooding - over $7.3 billion in
recipitation caused the most “intense” 1-year ir li
pdroupght o tacord for NM.TX. OK. and L)){A damages and at Izaéi'.?]t;z%?gg?le lost their lives.
(Through early October)
Driest year on record for TX. WARM

2nd warmest summer'in U.S. history.

A large number of 100 degree days occurred
EXTRATROPICAL in the Deep South. TX and OK exceeded the
record for the two warmest summer statewide

CYCLONE temperatures for any state in the Union.

Perhaps the mast powerful storm to affect
Alaska’s Bering Sea coast since the early 1970s -
wind gusts measured at 89 mph, storm DROUGHT .
surge up to 7 feethigh with 35 foot waves. ~ Drought conditions peaked when 98%
(Nov) of the Hawaiian Islands experienced

at least some magnitude of drought.
(late Oct - early Nov)

NOAA’s

National Climatic Data Center

Figure courtesy of NOAA. Retrieved from http://www.ncdc.noaa.gov/oa/climate/research/2011/sig-events-2011.html.
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Global Temperature Difference ( C)

DE‘ - T
¢ 2011 +0.51
it Annual Mean
— Geyear Mean

0.2 -

ﬂ. =
0.2 -
0.4 = uncertainty

| i | ’ | ! I : | ! | ! |
1880 1900 1920 1940 1960 1980 2000

The analysis produced at NASA’s Goddard Institute for Space Studies (GISS) shows temperatures around the globe in 2011 compared
to the average global temperature between 1951 to 1980. This three-decade period functions as a baseline for the analysis. Graph
courtesy of NASA Goddard Institute for Space Studies (GISS). Retrieved from http://www.giss.nasa.gov/research/news/20120119/
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