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€ Environmental Change in the Arctic Ocean
- Mean air temperature in recent 5 years warmer than thatin 1981~2000
- Extension of warm Pacific Water to the Arctic Ocean
- Sea ice extent drastically diminished
- Increase of annual river discharge to the Arctic Ocean
- ConsequentArctic sea ice volume diminution
- Increase of net primary production corresponds to increase of open water area
-> change ecosystem in the Arctic

€ Research Objective

This study aims to investigate recent behaviors of the Pacific-origin waters around the
Chukchi Plateau area using hydrographic and yearlong ocean mooring data obtained from
2010 to 2015.
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€@ Horizontal distributions of

physical parameters (Fig. 3)

. PSW, PWW, heat content (HC),
and freshwater content (FWC)
- PSW and HC patterns are

similar to ice melt region

Figure 3. Horizontal distributions of (a) Hesctrs 8 et 77mW1221:,q,/<%'4T,)<S~P>d:ﬂ:3;::s;weta/,, 2;0-110)
PSW’ (b) PWW’ (C) heat Contents’ and > : Heatcontent [J/mz]@ number=1/10°

(d) freshwater contents over 6 years.
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averaged over the selected

¢ Hydrographlc Surveys from 2010 to 2015 (Fig.1) | | region in Fig.1 (Fig.3) TS ] = i
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Table 1. Information on the Araon Arctic Cruises from 2010 to 2015.
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€ Ocean Mooring Systems

€ Ocean mooring systems

averaged T-S profiles, (b) vertical profiles of T
and S anomalies, (c) anomaly of sea ice N (C)
extent for August in the Arctic Ocean, and (d) At (d)
comparison between sea ice extent anomaly, 40

-; _15 1 | 1 | | |
. . 1970 1980 1990 2000 2010 202 2010 2011 2012 2013 2014 2015
T anomaly in PSW and S anomaly in SML. slope = -10.4(+/-2.0) % perdecade =~ Year

1981 -2010 mean = 7.2 million sq km
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2 RESULTS: Yearlong ocean mooring

1) Three mooring systems were recovered from the ice breaker R/VV ARAON (Figs. 1&2) 2
. i
- on the Chukchi Plateau ¢
- ADCPs, microCATs, temperature loggers, etc. E -0 s 3
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Figure 2. Schematic diagrams of the ocean mooring systems deployed at three stations, (a) CP13, (b) CP14, and (c) GAM2
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24 SUMMARY.

- From the mid-March of 2015, PSW at GAM2 appeared and became shallower over time.

RESULTS: Ongoing Work

€ Further data analysis comparing to other parameters (wind, sea ice concentration)
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€ The 6-year hydrographic survey data and yearlong mooring data were collected and analyzed to .
investigate recent behaviors of the Pacific-origin waters around the Chukchi Plateau (CP). Ocean mooring ‘E;
data are available at three stations, CP13, CP14, and GAM2 where is southern, northern, and eastern o -
parts of CP, respectively. Sl

€ In August, anomaly of PSW temperature has a negative correlation with that of sea ice extent (SIE) . 2
whereas anomaly of SML salinity has a positive correlation with that of sea ice extent. This implies that “ %
interannual variation of PSW temperature plays an important role on the trend of sea ice melting and i (W
consequent ice melting has an influence on salinity reduction in the surface mixed layer. v

€ The mooring data showed that the PSW layer at the northern CP remained over the 2013 winter but during R b 'W e
2014 winter some heat is possibly released to the southern CP or its pathway may change to the south. At £ ‘? | --u» : ' Jf T
GAMZ2, the PSW layer appeared distinctly from the mid of March 2015 and its depth gradually became °. " o || L ’ )
shallower during spring/summer. Hﬂ e e

€ Further analyses of sea ice concentration, NCEP wind, and other satellite data are ongoing to understand . iy I T ———- S
the their relations with the behavior of the Pacific—origin waters around the Chukchi Plateau. < i /@\}N\WAWW\@W@ oy j :%W)«AX %\\/Wﬁ-}\&ww“%\iv%
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- Satellite SST: http://oceandata.sci.gsfc.nasa.gov/MODIS-Aqua/Monthly/4km/sst/. Figure 6. Time series of observed water temperature, u & v water velocities, reanalyzed NCEP wind vectors, and sea ice concentration

- Sea Ice Index: http://nsidc.org/data/seaice index/archives.html.

at (a) CP13 and (b) CP14.




