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Fig. 1 Spatial distribution of different mean sea surface height
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Fig.3 Technical flowchart of sea ice thickness retrieval
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4 JIE S (SSAD; SR J 4 (L 1 1 UK Ab 1) SSA, I 7K
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J T Bk — A W 5T A [6]) MSS R R i i A 2
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() 22 51 %5 K [A]iF DTUL0 1 DTU13 5 UCL13 (1 22 5%
TE 422305 AR A5 i i B2 ¥ 42 K, T DTULS F1 DTULS 5
UCLI13 1Y 22 5 7542 1M Vi 1 g i 42630 0.
4.2 7A[E MSS BRI EL

T WEFE N [A] MSS A% 7Y 7R b AR Hb X ) 7S [R] 25
S, 8% HoAtb DTU B A 5 UCLI3 /E 22, W& 5 7R,
DTU10, DTU13 #1 DTU15 ¥ It UCL13 fl K ; T 7E


https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b
https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b
https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b
https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b
https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b
https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b
https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b
https://eatlas.org.au/data/uuid/80301676-97fb-4bdf-b06c-e961e5c0cb0b

T TS A A MSS B8 K AU oK T RE Y 22 I 25 28 R 20 A 187

W 180° E

UCL13-DTU10
— UCLI13-DTU13

W 180° E

UCL13-DTU10
——UCL13-DTU13
— UCL13-DTU15
— UCL13-DTUI18

0 500 1000 1500 2000

—1000

—2 000 [

-3 000

—4 000

HE , Tkl
500 1000 1500 2000
i kam

=5 000
0

14 UCLI13 FI DTU Z 51 MSS #5514 3 X716 7 1] w5 B W 822 57 (a, b) FIUT LK IR (e, d)
Fig. 4 Track difference of mean sea surface height (a, b) between UCL13 and series of DTU MSS models

as well as bathymetric chart (c, d)
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Fig. 5 Grid differences of mean sea surface height between
UCL13 and series of DTU MSS models
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Fig. 10 Validation of sea ice freeboard retrieved from five different MSS models and measured OIB data
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Multi temporal and spatial difference analysis of various MSS
models and Arctic sea ice freeboard

Dong Zhaoging '*, Lu Xiaoqing®*, Shi Lijian®*, Lin Mingsen®’, Zeng Tao>’

(1. National Marine Environmental Forecasting Center, Beijing 100081, China; 2. National Satellite Ocean Application Service, Beijing
100081, China; 3. Key Laboratory of Space Ocean Remote Sensing and Application, Ministry of Natural Resources, Beijing 100081, China)

Abstract: Based on the CryoSat-2 L1B data for April 2017-2019, this study compares and analyzes the multi tem-
poral and spatial scale differences of UCL13, DTU10, DTU13, DTU15 and DTU18 mean sea surface height (MSS)
models and the Arctic sea ice freeboard retrieval. The differences of various mean sea surface height models and the
sea ice freeboard retrieval are compared with UCL13. The experimental results show that the average absolute devi-
ation range between different MSS models is 0.19—0.26 m as well as the standard deviation range is 0.55-0.57 m,
among which the difference between DTU18 and UCL13 is the smallest. The mean absolute deviation range of sea
ice freeboard retrieved by the other four MSS models is 0.50—0.79 ¢cm with the standard deviation range is 1.17—
1.74 cm. Compared to airborne Operation IceBridge (OIB) data, the correlation coefficients of sea ice freeboard re-
trieved by the five MSS models range from 0.70 to 0.71 with the root mean square error range is 7.7—7.8 cm. There-
fore, the biases between various MSS models have little influence on sea ice freeboard retrievals in the entire Arc-
tic region, since biases impact both the lead and ice floe height measurements in the same way, and thus cancel out.
However, in the areas with sparse leads, such as the northern Canadian Islands and the Laptev Sea, the sea ice free-

board retrieved by different MSS models varies greatly.

Key words: mean sea surface height; CryoSat-2; Arctic; sea ice freeboard; differential analysis
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