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Motivation: to become a continuing part of NOAA Climate Observations

and Analyses Program, RUSALCA must be a source of long-term climate

—quality data, suitable for climate change detection and modeling

(Calder and Crane, 200)5)

Major Gaps exist in observation and modeling in the Pacific sector of the Arctic

1)

2)

3)

(PSA). Ocean including the Bering Sea, (which 1s the sea of primary common
interests among the U.S., and Russia), the eastern Chukchi Sea (CS), the East-
Siberian Sea (ESS) and eastern Laptev Sea (LS).

The Siberian portion of PSA shelf, which covers the largest part of the PSA
marginal seas, has never been investigated by modern techniques (instead of a few
moorings in the Bering Strait (BS), and recent RUSALKA and IARC-FEBRAS
transects)) despite the progress that has been made in new technologies useful for
measuring ocean characteristics of interest.

Although the climate significance of the enormous runoff is well recognized, the
mechanism responsible for freshwater dispersal and transport over the shelves
(and 1into the basin interior) are poorly understood. Little is known about the
Siberian Coastal Current which is originated in the eastern LS-western ESS.
Notably, the Arctic Ocean’s role in determining regional CO2 and CH4 balance
has been ignored, though the role of the Siberian Arctic seas plays the role in
global carbon cycling, especially in the coastal zone where the redistribution of
carbon between terrestrial and marine environments occurs.



Major Gaps (continuation):

4) Characteristics of carbon exchange in the atmosphere-land-shelf system are poorly
known, while permafrost thawing and degradation onshore and offshore (coastal,
bottom, and riverbank erosion, gas hydrate decay and etc) may change global carbon
cycling and greenhouse gas balance.

5) At present it i1s impossible to evaluate the Pacific effects on the Arctic ocean because
mechanism of the Upper and Low Halocline Water formation and its transport and
fate in PSA 1is still poorly known (comparable role of the CS and ESS and etc),
while numerous expensive moorings, and multi-national (US, Russia, Canada, Japan)
transects were already done to explore the role of the Atlantic Intermediate Water
(AIW) in PSA which must be relatively small in PSA comparing with the Pacific
inflow on a time scale of human concern. Note that AIW can penetrate
occasionally onto the PSA shelf only at horizons below 100m.



Quantitative detection of environmental changes in the land-shelf

system may be done in PSA using the approach recently described by Shakhova,
Semiletov, and Panteleev (GRL, 2005). All measured parameters (hydrological and
biogeochemical) are integrated through the water mass in the selected “comparing
area”. Each year non-expensive expedition is required to detect inter-annual
changes in the long-term perspective in the coastal PSA zone.
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HHTEPNOJISIIIUN MeKAY CTAHIUSMM TJie MPOBOANINCH. BiepBble Takasi OlleHKA /Il 00J1aCTH CPaBHEeHHsI ObL1a BBHITIOJHEHA JJIsl pacyeTa
3anacoB MeTtaHa (Shakhova et al., 2005)
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Scientific observations: acquisition of hi%h-frequency, long term data
series or high resolution profiles are feasible and artifacts resulting from
filtration or sample storage can be avoided when measurements are made
using the WETStar D fluorometer (Belzile, Roesler, Christensen,
Shakhova, and Semiletov, CSR, 2005,accepted; Semiletov, Shakhova, and
Belzile, GRL, 2005, in preparation)
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Fig.Correlation between values of CDOM (detected usin WELStar CDOM sensor) and DOC.
Koppeasinust mexxny 3HayeHusimu CDOM wu3zmepenHoro ¢ nomombio WETStar CDOM fluorimiter u  3HayeHussMH
POB (na ocu opaunat 0603Ha4eH kak DOC).

Pesynbratel cpaBuenus Bennuna CDOM c¢ Bennuunamu POY (DOC), usmMepeHHBIMU B Ta0OPATOPHBIX
YCIIOBUSIX, TIOKA3aJIM BBICOKYIO JIMHEHHYIO 3aBUCUMOCTH (1=0.96), 4TO O3BOIMIIO pacCcUUTaTh BenuuuHbl POY
1o pe3yibTaTam npsamsix uamepennit CDOM no dpopmyse:

POY =1.1934 + 0.53*CDOM



Scientific observations: Correlation (r=0.95) found between NTU values measured by
D&A OBS-3 (mounted on the Seabird-19+) and PM concentration (measured by
filtering technique) was used to obtain high resolution profiles and detail time-space PM
dynamics in the ESS and other Siberian Arctic seas (Semiletov, Shakhova, Dudarev, GRL,
in preparation).
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Puc. KannOposounblii rpadguk AJisi mepecdeTa JaHHBIX 10 COAEPKAHHIO B3BecH nosydennnix 1araukom D&A OBS-3 ycmanoenennom na sonne «Sea-Bird

SBE19plus».

CBSI3BIBAIOIIMI JIAHHBIE M3MEPEHMI KOHIEHTpAluu B3BemeHHOro BemectBa (BB) ¢ momomero 3omma (turbidity ) m ux peambnoit
KOHLIEHTPAIMEeNd MONyYEeHHOW MeTosoM yibTpadmibTpanuu. I[lpy momomm maHHoro rpaduka Obiia monydeHa (opMysia 3aBUCHMOCTH
«B3BemenHoe BemectBo (PM)— NTU»:

PM=0.8228*NTU —0.0804 (12)

Ha ocnose ypaBuenus (12).6b1u1m paccuntansl peasbHble 3HaY€HUs KOHIIEHTpauu B3BecH (BB) o qaHHbIM 30HAMPOBAHHUS, BBITOJHEHHbIX
B 2003 u 2004 romax. Oxasanoch, 4TO TOrPENIHOCTH 30HAOBBIX m3Mepenuii coctasiser 0,66 mr/n (ko>pduuuenT KoOppensimun Mexmy
spaueHuamu NTU u BB, r=0,95), 4ro nossonser ucnons3oBate pesynsmamol 30HO06bIX UMEPEHULl 0N UHmMepnpemayuy OuHamuku noieti BB
oadice 6e3 KanuoposKu no GuILbMpayUoOHHbLIM OAHHBIM. =



Recommendations

1) To establish non-expensive and effective monitoring for

quantitative detection of environmental changes in the coastal

PSA zone with focus in the ESS and CS were “starting data”
are available.

2) To use the same appropriate CDOM and turbidity sensors 1n all

RUSALKA expeditions (and RUSALKA-affiliated cruises)

3) In climate perspective: to validate the satellite data (1970s-present)

using the advanced ship surface data. That gives an opportunity to exten

modern hi-tech measurements (CDOM/DOC, turbidity and etc) over the
ice-free PSA waters beyond three decades.

4) To detect past climate changes in circulation patterns (in term of
Zn-mode vs Az mode) by exploration of changing position of the fronta
zone between Pacific and local ESS waters recorded 1n the sediments
(using approach described by Semiletov et al. (GRL, 2005). A cruise
with detail coring in the key ESS area 1s required.



Some publications relevant for the RUSALCA goals:
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Semiletov I., Pipko, I, Makshtas A., Repina I., and N.Shakhova, Carbonate chemistry dynamics and carbon
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J.Mar.Systems, to be submitted in November 2005

Shakhova N., and [.Semiletov, Methane anomalies in the Laptev and East-Siberian seas: a sign of gas hydrate
decay, J.Mar.Systems, to be submitted in November 2005

Semiletov I., Shakhova N., and G.Panteleeev, Detection of Environmental changes in the Arctic land-shelf
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Semiletov I., Shakhova N., C.Belzile, and O.Dudarev, Variability of DOC and turbidity in the East-Siberian and
Laptev seas, GRL, to be submitted in January 2006
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