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Arctic AIR (Airborne Investigations & Research)

NOAA Twin Otter

@ Jiaxu Zhang
Bering, lead Pl
Chukchi,  2023-2025 NOAA/PMEL/UW
Beaufort Seas

2 flight periods: summer & fall
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UpTempO

Measuring the Upper layer Temperature of the Polar Oceans

AIR *+ SEA * ICE
Polar Science Center

HOME PEOPLE DATA & GRAPHICS 011,13:9:110) 43

http://psc.apl.washington.edu/UpTempO

https://software.apl.uw.edu/proto/BackyardBuoys/app.php
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UpTempO Buoy Positions 6/2/2024

6 buoys deployed
west of Nome
on June 2
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UpTempO Buoy Positions 7/28/2024

Two months later:

 2died early (ice!)
* 2 made it north through Bering St.
 3sampled western Norton Sound

* 1 made a circuit of Norton Sound

Click through week by week...

Satellite SST and 2.5m UpTempO Temperatures (C)
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Salinity error (satellite — buoy)
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Salinity error vs. Temperature
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SSS: The bottom line
(satellite — buoy)

bias RMSD

SMAP 70km -0.53 1.78 smallest bias & RMSD
SMOS (25km) 3.61 6.23

SMAP 40km 1.60 5.27 noisierthan 70km
OISSSv3(25°) 2.97 5.02 meh, but better than SMOS!
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SSS: The bottom line
(satellite — buoy)

bias RMSD

SMAP 70km -0.53 1.78
SMOS (25km) 3.61 6.23

smallest bias & RMSD
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SST: The bottom line
(satellite — buoy)

bias RMSD

OISST (0.25°) -0.91 1.45

OSTIA (0.05°) -0.22 0.91

SMAP 40km 1.60 5.27
OISSSv3 (25%) 2.97 5.02

noisier than 70km

meh, but better than SMOS!
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S5 ety fVashgor River water signal: Did SMAP or SMOS get it?
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B sty o e igon River water signal: Did SMAP or SMOS get it?
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gridded Alaska Sea Ice Program
Sea Ice Concentration

Research article | @® The Cryosphere 28 Mar 2025

National Weather Service Alaska Sea Ice
Program: gridded ice concentration
maps for the Alaskan Arctic

Astrid Pacini &4, Michael Steele, and Mary-Beth Schreck

W 4
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o8 888
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(Pacini et al., 2025)




Michael Steele NASA Salinity

el 111y o iaaingron Ice Melting Sign al May 2026
ASST (°C) ASSS (g/kg)
® 1 SSTyu0y— EN4 climo SSSpu0y— EN4 climo :
B Point Hope "t Point Hope
end - P end " ® g 2
4 et te, . L( )
2 Chukchi "ne s -
Sea o g
0
-10
5 . - -12
4 N. Bering #«."45ta ~14
Sea .
iy June/July 2025 | —,
( high resolution!! )
Passive pwave
jce edge
is too far north
Distance to :2: [" w\ e
ice edge (km) 3 ‘ SrASIP

2025-06-01 2025-06-15 2025-07-01 2025-07-15 2025-08-01



Michael Steele

Polar Science Center / APL
AIR - SEA . ICE University of Washington

ASST (°C)

8
[E

Distance to

| SSTpyoy— EN4 climo

lce Melting Signal

SST-EN4 (°C)

o8 888

ice edge (km)

end

SSSy,0y — EN4 climo

ASSS (g/kg)

Point Hope Apen,®

Sea

N. Bering #«."45Sta
Sea Tes

i E—

Q

|
W

Buoy 2025-01: mSWW minus EMN4 Temperature (purple) and Salinity (green)

Chukchi <

end

Nome

o_—
June/July 2025 | _—,

Point Hope

L<

2025-06-01

2025 06-15 2025 D7-01 2025 07-15

2025-08-01

1\'; So, what’s going on?
|

W

2025-06-01

T T T
2025-06-15 202?-07401 2025-07-15

2025-08-01

NASA Salinity
May 2026




AIR

- SEA . ICE_University of Washington

Michael Steele
Polar Science Center / APL

June 29, 2025

o
N
u

o
%
o

o
N
”

o
0
o

lce Melting Signal

June 30, 2025

tenths of ice concentration

Buoy speed (m/s)

NASA Salinity
May 2026

Buoy hugs the ice edge,

... which retreats dramatically
northward, leaving behind
cold, fresh meltwater,

...which the buoy samples!
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Buoy hugs the ice edge,

... which retreats dramatically
northward, leaving behind
cold, fresh meltwater,

...which the buoy samples!

See Bingham et al. (JGR 2026 in review):
“‘Fossil Marginal Ice Zone”
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All summer 2025 buoys
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- 28 "‘ L]
- 26
24 y ;
\ . X Sea ice meltwater from SMOS:
) L , . + Supply et al. (JGR, 2022)
= ,{H’-— ey f’""u * DeAndres et al. (JGR, 2025)

Large ice & Weak
land masks signals
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Summary

microSWIFT buoys for ocean surface obs.

SMAP-RSS70km: few data near land & ice ...but closer to obs.
SMOS-CECArctic: data near land & ice! ...but signals are damped

* Rivervs. ice melt signals: We’re working on it

T hank you!

The “Fossil MIZ”
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Supplementary Figures
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