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An ever evolving but always sparse constellation of assets
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I’m going to focus on — and link — the historical period with the present




Historical period

Anomaly (°C)
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Arctic Climate Impact Assessment, 2005
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SAT Arctic (blue), N. America (orange), SST Tropics (green), N.
1 Atlantic (purple). Bronnimann 2009.
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Are they representative of the regions as described?




Spatial pattern of ETCW

Willet 1950
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® | argest SAT anomalies in the Atlantic —
Arctic region

® Attribution: low-frequency climate
oscillation (e.g. AMO) or red noise?
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® Resolution confounded by lack of long
marine-met & station records



Extended instrumental series

Atlantic-Arctic

Station-based reconstruction
Calibrated on modern data

Correlation = 0.95

1 Homogeneity questions
1 Independent confirmation
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Vinther et al. 2006, Iceland Meteorological Office (T. Jonsson), Klingbjer and Moberg 2003, Walén 1886, NOAA World Monthly Surface Station Climatology and GHCN,



Credible?
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Mid-Atlantic connection
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Fragments in time

Most historical Arctic data are marine-met & temporary stations

HMS Plover intercomparison project

Problems:
Too cold for Hg LIG

Calibration issues
Strange exposures

Various methods

Hourly SAT register

How big a problem?

| Metadata!

The spirit thevmometer for use was pluced in a’tin c)rlillder 2% inches in

diameter, with a longitudinal opening through which it could be easily read ;
this eylinder was kept in another of the same material which was painted
white, seven inches in diameter, having a conieal projecting roof, and a flat
bottom, with numerous small openings in both, and a deor opening like a
cormmon tin lantern: this again, with its door facing the north, was fixed to
a stout stake, placed in the ice at 2 distance of 90 feet to the eastward of the
ship. The arrangement so made was to protect the instrument from the wind
and snow-drift, and from the influence of the sun, while admitiing the easy
access of air. To have placed it further from the ship would have been to
E“t it in the way of natives, who might steal or break it; and as the ships

ull was backed round with snow, and the prevailing winds came in from
the N.E., it was thought the effect of her presence on the thermometer at that
distance would be little or none,




Screen bias - not BIG
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Much more data out there
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ICOADS Individual Ship Reports — Each dot is a single measurement at time t

We know many ships were collecting hourly observations in this region...



Ships like these...
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USRC Corwin
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USS Jeannette

USRC Rush

USS Pinta

USRC Thetis
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...collected tons of data

? 2

LOG of the Usrrep Srartes &7 7.,

P ea : Rate, Guns, under the command of | Priat £ 8 &y X + B 8. Naxy.
trpal &F (2Lt dabus & Mieo
L - ek - “,‘ 3 ]H /.
Haar. Koo < o H
Foren| & e
AM i : | : i : 5 ‘
1 | 3o Bl G f 2 ; 02 Pul icf e g i
a ¥ v : ;
a |10 ; . ; ‘ J |
\‘ A £y » ¢
& ’ ] ‘ | ‘ ‘
I ) - £ oy .
7 z = tega A - : L A 7
- i
0 £ : :
¥ <& = " o
" peeceding Noon T Pihien : / P
\ 7 3
i ' P 2ok 1 ‘
Lon, Chr 73 .
Qurn 3 ; i
n [} 4
Com ;
1 n : 3 ’J | |
. ; s AW
W ) e ut Nooy ; i = ’
; e " i / " L . éé i
i N L4048, > x |
© AL
M 5
i Vg : ; |
1 Lifr - s - o -1 |
i 2 £ L ‘ = z I
Z : KL K e - .
- ; - v N e = . ]
- ll') y & & » >, L !
7 - - o :
b ' : |
i v b = A A.’( e il e k i ; % < e |
A : 2 5f ” i r AR n ¢ = ¥
1 s e ik, 1 ; .
L L i £ )
Mid. : l { * :
= y Lo € iy tia o8 £ e r &
Langitndo by Ol

Langgitude by 1

 Compass by Amplitodo  observed st sunsot

Variation of the Compass by at

Examined and found to bo eorrect.




HOW =z
all those scribbles
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End-to-end data rescue

1880-1909

o=y =
Old Weather: Our Weather's Pas - 5
the Climate’s Future 180 E

ICOADS Individual Ship Reports Composite 10-meter wind (ms-1)
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Handwriting 10x Efficient Faster More accurate Higher resolution

Old Weather — Arctic

275,000 pages photographed —
23 million new-to-science observations

25,000 pages transcribed so far

Today
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User interface built by Arfon & Co at ZOONIVERSE
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What can we expect?

New-to-science data in the Pacific — Arctic 1849 on
Perspective on change in large-scale sea ice dynamics
Fill in data gaps around WW1 and WW?2

Extended SST/wx records in times and regions where now limited

Transcribed observations are
currently being used in at least 4
reanalyses:

= 20CR V3 (Gil Compo, Colorado)
* ERA-CIlim (Dick Dee, ECMWF)

* SODA (Ben Geise, Texas A&M)

* HURDAT (Chris Landsea, NOAA)

They are also being used for verification
of HadISST2...and more



Depth, m

Now: emergmg phenomena?

MODIS Composﬂe SST 19-20 July 2011
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Arctic Wave Glider

Surface float with solar panels

Umbilical / thermistors

o~

Submerged glider

/




Depth, m

Now: emergmg phenomena?

MODIS Composﬂe SST 19-20 July 2011
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Three weeks in July

23 June 2008

o
e

MODIS sequence shows rapid warming (~0.5 °C day-1) under clear-sky conditions

Animations at:

http://www.pmel.noaa.gov/arctic/glider/movies/mackenzie_composite 2008.mp4
http://www.pmel.noaa.gov/arctic/glider/movies/mackenzie_composite_2008.wmv


http://www.pmel.noaa.gov/arctic/glider/movies/mackenzie_composite_2008.mp4
http://www.pmel.noaa.gov/arctic/glider/movies/mackenzie_composite_2008.wmv

Leads to...

MODIS composite SST 12-13 September 2011
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...unseasonable warmth into freeze-up

(and melt potential equivalent to annual Bering Strait inflow)



Variati

NNR Beaufort Sea zonal wind anomaly (JJA)
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Plume sensitivity to winds...
probably increases as ice pack becomes more
mobile in the early summer
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Now - In context

Temperature anomaly at freeze-up (Oct)
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Black = 1000 hPa over-ocean temperature (NCEP-DOE R-2)
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Not so chilly.




How it fits together

* There are emerging and/or newly observable temperature
phenomena in the Polar Regions — how does this inform
interpretations based on the historical record?

* Most Arctic historical data is useful given suitable attention to
limitations — but some is worthless.

* Essential to understand both the distribution and quality of the data

underlying any representation of regional temperatures — without
which misleading results are guaranteed.



How it fits together

There are emerging and/or newly observable temperature
phenomena in the Polar Regions — how does this inform
interpretations based on the historical record?

Most Arctic historical data is useful given suitable attention to
limitations — but some is worthless.

Essential to understand both the distribution and quality of the data
underlying any representation of regional temperatures — without
which misleading results are guaranteed.

Next — NOAA Hurricane Hunter

heads to the Arctic to get a better look
at autumn storms and heat flux over
the Beaufort/Chukchi Seas.
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