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ceived echo signal processing is proposed, which involves the extraction of the modulated component and its
matched filtering is discussed. The approached model of a signal taking into account the effect of surface
waves and multiple scattering in water is constructed. The system limiting longitudinal and transverse resolu-
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New approach to MODIS data processing, joined of algorithm for sun glint area and low-parametric algorithm
of atmospheric correction is presented. Software package processing MODIS imagery has been developed.
Validation of this algorithm with in situ measurements of the water radiance reflectance p(A) in most cases
shows better accuracy then the SeaDAS 6.1 data as in the presence of sun glint and without glint. As a result
of applying of new algorithm, the area of solving the inverse problem increased.
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One of the principle advantages of gliders is that they provide high-resolution measurements at small temporal
and spatial scales. They also autonomously operate 24/7 under a variety of weather and sea-state conditions,
they increase sample measurement densities (shipboard sampling 87 profiles day-1 as compared to 665 pro-
files day-1 from a glider), they are relatively low cost, easily re-locatable and finally, they have low power
requirements for extended deployment periods. The goals of this study were (1) to determine the radiometric
uncertainty of downwelling irradiance (Ed) measurements made from gliders, (2) to apply the Submerged Re-
mote Sensing (SRS) technique for calculating mean K's (average K over some depth interval from just below
the surface to the sensor depth) from validated glider Ed data and (3) to invert mean K's to local K's (K over
some smaller depth increment ~1-2 m to generate a vertical profile of K) under varying incident solar fluxes
(cloud cover/atmospheric conditions).
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The method for analysis of spatially - temporal distortions of a pulsed light beam in the stratified turbid me-
dium with narrow scattering phase function (in particular, sea water) is developed. It is shown that the radia-
tive transfer equation in the refined small-angle approximation is reduced to a set of equations for longitudinal
moments of a pulsed light field which is solved rigorously unlike the analogous equations for temporary mo-
ments of pulse. Recurrence relations, which permit to calculate the moments of the higher order based on the
zero moment, are obtained. The formulas for calculating the first three moments, defining the average radiance
(or irradiance), the distance between the leading front and the “centre of gravity” of pulse as well as the longi-
tudinal scale of its smearing, are given. Formulas for definition of time characteristics of pulse from its spatial
moments are obtained.
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Rodionov M., Dolina 1., Levin I. Correlations Between Depth Distributions of Water Attenuation
Coefficient and Density in the North Seas ...

The paper contains the data on measurements of depth distributions of attenuation coefficient and fluid density
in the Barents, White and Kara Seas together with results of analysis the correlations between these distribu-
tions. We founded that in many cases correlations between parameters of the functions used for distributions
approximation are rather high, namely, between the horizons of maximal change of attenuation coefficient and
the pycnocline depth, between widths of pycnocline and the layer of attenuation coefficient jump, as well as
between the gradient of ¢ and the buoyancy frequency.
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Radiation (PAR) in the Barents, White, Kara and Black Seas Derived From in situ and
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The comparative assessment of all components of the PAR budget (incident on the sea surface, reflected from
the rough sea surface, penetrating to the different depth in the water column, water-leaving and absorbed in
water) made by using satellite and in sifu data in the Barents, Black, Kara, and White seas is presented. Water
quality is varied from clear with the diffuse attenuation coefficient K,(555) ~ 0.13 m ' to very turbid with
K4555) = 0.42 m'. These differences cause the essential discrepancy of components of the PAR budget in
different seas. An agreement between the estimates of PAR penetration in the upper layer derived from in situ
and satellite data is quite satisfactory.
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Ficek D., Meler J., Zapadka T., Ston-Egiert J. Modelling the Light Absorption Coefficients of Phy-
toplankton in Pomeranian Lakes (Northern Poland) ...............cccooooiiiiiiiiiin,

In 2004-08 the absorption properties of phytoplankton was measured in 15 northern Polish lakes of different
trophicity. At the same time the concentrations of optically active substances in these lakes were also meas-
ured. These data were used to test the model of the absorption properties of phytoplankton, derived by Bricaud
et al. for case 1 oceanic waters (hereafter referred to as Bricaud's parameterisation), to predict the spectra of
light absorption by phytoplankton a,, for lakes in Pomerania. This study shows the limitations of this model to
lacustrine phytoplankton; and the reasons for them are discussed. In addition, an analogous model of light ab-
sorption by phytoplankton in the investigated lakes was derived on the same mathematical basis as Bricaud's
model, but with different values of the relevant empirical parameters. For the sake of simplicity, the analysis
covered the coefficients of light absorption only by surface water phytoplankton. The results were compared
with those obtained for case 2 waters by other authors using similar models.

Key words: phytoplankton absorption spectra, lakes, bio-optical modelling.

Pennucci G., Alvarez A., Trees C. A Satellite Covariance-Based Method to Support AERONET
Ocean Color Validation ACHIVITIES .....vevtirtireirtiteteiteteiteiterrerereeenriree e

The objective is to determine the location(s) in any given oceanic area during different temporal periods where
in situ sampling for Calibration/Validation (Cal/Val) provides the greatest improvement in retrieving accurate
radiometric and derived product data (lowest uncertainties). A method is presented to merge satellite imagery
with in situ samples and to determine the best in situ sampling strategy suitable for satellite Cal/Val efforts.
This methodology uses satellite acquisitions to build a covariance matrix encoding the spatio-temporal vari-
ability of the area of interest. The covariance matrix is used in a Bayesian framework to merge satellite and in
situ data providing a product with lower uncertainty. The best in situ location for Cal/Val efforts is retrieved
using a design principle (A-optimum design) that looks for minimizing the estimated variance of the merged
product.

Key words: satellite images, field measurements, calibration-validation, merged product.

Tolkachenko G.A., Kalinskaya D.V., Smirnov A.V., Prohorenko Y.A. Evalution of Spatial Scales of
Aerosol Atmosphere over the Black Sea .............ccooiiiiiiiiiiiii e

Results of researches of spatial correlation of atmosphere optical heterogeneities above the Black sea are pre-
sented. Measurements of aerosol optical thickness are carried out by two spaced sun photometers. The spatial
correlation radius of aerosol optical thickness is estimated and constitutes in order of 160 km. Possibility of
revealing the absorbing aerosols properties above the sea is shown on a concrete examples. The recommenda-
tions on application of portable photometers in sub-satellite measured experiments are given.

Key words: acrosol, correction atmosphere, spatial correlation, undersattelite experiment.

39

47

54

64

69



FUNDAMENTAL AND APPLIED HYDROPHYSICS, 2012, v.5, N 4

Levin I., Darecki.M., Sagan S., Kowalczuk P., Zdun A., Radomyslskaya T., Rodionov M. Can the

Commonly used optical models of natural waters have been analyzed in the context of their applicability in the
Baltic Sea. By use of a large data set collected at the Baltic, we found that published before relationships be-
tween scattering, attenuation and backscattering coefficients at wavelength 550 nm in ocean waters are valid
for Baltic as well. When the same data were used for validation of the relationships connecting absorption and
scattering coefficients of the chlorophyll and absorption coefficients of Colored Dissolved Organic Matter
(CDOM) with chlorophyll concentration, the result shows a large discrepancy, disqualifying them in the com-
plicated environment of the Baltic Sea.

Key words: inherent optical properties, phytoplankton, yellow substance.

Sukhorukov A.L., Titov M.A. Use of Gliding Effect for Motion of Underwater Vehicles ................

This study defines hydrodynamic characteristics of underwater gliders based upon numeric solution of Rey-
nolds-averaged Navier-Stokes equation. The characteristics were compared with experimental data and it was
shown that it is possible to use numeric methods of viscous fluid dynamics for development of a shape of such
objects. Mathematical model of glider's motion was designed. Feasibility of its use as a towing vehicle for
another underwater object was studied. Analytical estimations of glider motion parameters were obtained at
steady-state modes with and without account of towing force.

Key words: underwater vehicle, glider, numeric methods, mathematical model of motion, towing, excessive
buoyancy.
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MO’KHO JI1 IPUMEHATD K BAJITI/IPICKQMY MOPIO
MN3BECTHBIE MOJEJIX OIITUYECKHUX CBOUCTB BO/bI?

IIpoananmu3upoBaHa BO3MOKHOCTb IMPUMEHEHUS K BalTUICKOMY MOPIO M3BECTHBIX ONTHYE-
CKHX MoJenel mpuponHbix BoA. C HCIONB30BaHMEM OOJNBIION 0a3bl JAHHBIX [0 M3MEPEH-
HBIM ONTHYECKMM XapaKTEPUCTHKAM BOJbI B BalTHIICKOM MOPE YCTaHOBIIEHO, YTO MOJIYYeH-
HBIE paHee AJIsI OKEaHCKOH BOJIbI COOTHOLICHUSI MEXIY MTOKA3aTENsIMU paccesiHus, ocaadie-
HUSI M1 00paTHOTO paccesiHUs Ha JAIMHE BOJIHBI 550 HM cripaBesiuBhl U Ui bantuku. B o xe
BpEMs COOTHOIICHHS, CBS3BIBAIOIINE NIOKA3aTE M MOIJIOIEHUS] U PacCesHUsl XJIopoduiia, 1
MIOKa3aTeH MOINIOIIEHUS] PACTBOPEHHOIO OPTaHMYECKOro BEIIECTBA C KOHLIEHTpalUe XJIo-
pothmiia He NPUMEHUMBI B OIITHYECKH CIIOKHOM Oacceiine bantuiickoro Mops.

KaroueBble ciioBa: NEPBUYHBIC TUAPOOINTUYICCKUC XapaKTCPHUCTUKH, q)HTOHJ'IaHKTOH, KEJITOC BEIICCTBO.

O030p M3BeCTHBIX MOJeJell ONTHYECKUX CBOMCTB BOJbI. CyIIECTBYET HECKOJIBKO
OOBIYHO MCTONB3YyEMBIX MOJIENICH, CBS3BIBAIOIIUX MMEPBUYHBIE THIPOONTHYECKUE XapaKTEPH-
ctuku (I11'X) Mopckoii BOJbI ¢ KOHIICHTpalMe onTHYecku akTUBHBIX BemecTB (OAB) — du-
TOIUIAHKTOHA, PacTBOPEHHOro opranuueckoro semectsa (POB) m MuHepaibHON B3BECH.
Nmerotcs Takke MOJEeNnU, KOTOPbIE OMUCHIBAIOT KOPPEIALMU MExXAy pasnuudbivMu 11X mis
Box tumna 1 u 2 («Case 1» u «Case 2» no knaccuduxarnmu Mopens).

B wacTHOCTH, crekTpajbHas 3aBUCUMOCTh TOKa3atessa mnorjomeHus POB Beipaxkaercs
yepes koHueHTpanuto POB (Y), onpeaenseMyto no ero kodhGUIMeHTy MOTIOMICHUT Ha JUTUHE
BOJHBI A = 440 uM (Y = a,(440)), 0OBIYHO BBIPAkKAETCSI COOTHOLIEHUEM

a,(A)=a (440)exp[-S(A—440)]. (1)

B Teuenue nonroro BpemeHH BenmurHa Koagdurmenta S Opuia npuHsta pasHoit 0.014 B [1-
3]. Onnako BrocneacTBIM ObLIO YCTAaHOBJICHO, UTo S MeHsieTcs B nipenenax 0.011-0.019 oM [4, 5].

Mogenu, ONMCHIBAIOIIME 3aBUCHUMOCTh MEXIY KOA(P(HUIMEHTOM HOIIOmEeHus (HuTto-
TUTAHKTOHA a.(A) 1 KoHIeHTparuei xiaopodmmia C [5, 6]:

a,(440) = 0.043C" | a_(440) =0.052C°"% (2a, 6)

a,(550)=0.007C*”, a,(550)=0.012C*" . (3a, 6)

VYpaBuenus (2a) u (3a) OTHOCATCS TOJIBKO K KHUBOMY (PHTOIUIAHKTOHY, B TO BpPEeMs Kak
ypaBHeHus (20) u (30) yUUTHIBAIOT TaK:Ke OMOT€HHBIH IETPUT U TeTepOTPO(HBIE OPraHU3MBI.

Mogenu, ucnonp3yemble JUIsl pacueTa Kod(p@HUIMeHTa paccesHus: (GUTOIUIAHKTOHA MpU
A =550 nm [3, 7-9]:

b,.(550)=0.3C"® b,(550) = 0.416C"" (4a, 6)

r7ie ypaBHeHue (4a) OTHOCHUTCS K BojiaMm Tuna 1, a ypaBHeHue (4b) k Bogam tuna 2. HamoMuaum,
YTO BOJBI |-ro THMA — BO/BI, B KOTOPBIX KOHIIEHTPALUs OMOJOTHYECKUX YacTHIll ((puToniaHk-
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TOHA) 3HAYUTEJIHO MPEBBIIIAECT KOHIEHTPALNIO TEPUTCHHBIX (MUHEPAJIbHBIX) YACTHLI, B BOAAX
2-ro Tuna, HaobopoT, Mpeod1agaeT MUHEpaIbHas B3BECh. BOAbI OTKPBITOrO OKeaHa B OCHOB-
HOM OTHOCATCS K TUITY 1, TpUOpexHbIE BOJBI M BOABI BHYTPEHHUX MOpEH — K TUILY 2.
PaccmoTpuM Mozenu, KOTOpBIE OMHUCHIBAIOT CBSI3b MEXay KoHleHTparusimMu POB u ¢u-
TOIUTaHKTOHA. HaM U3BECTHBI TPH Pa3IUUHBIX COOTHOLIEHUS MexXay a,(440) u C:

a,(440) = 0.2[0.052C" +a, (440)] (5)

(ay — K03 HUIMEHT MOTJIONICHUST YUCTOM MOPCKO# Boabl [10]),

a,(440) = 0.032C", (6)
a, = a,C,exp(—k,\) +a;C, exp(~k,)) ,
Cr=1.74098 C exp(0.12327C), C, =1.19334 C exp(0.12343C), (7
a%y =35.959 m’/mr, a; = 18.828 m’/mr, k, =0.0189 mm ', k,=0.01105 uv .

VYpasuenue (5) B3sto u3 [6, 7], (6) —u3 [11] u (7) — u3 [12]. YpaBuenus (5), (6) oTHOCAT-
cs k Bogam tuna 1, a (7) —u k tumy 1, u k Tumy 2.

B 4acTHOCTH, mepeyuCiieHHbIE ONTUYECKHE MOJETH MCIIONB30BAINCH B BAYKHOH 3ajaue
ONTUYECKOI OKEAaHOJIOTUHU — 3aJjaue BOCCTaHOBIICHUS KOHIeHTpauii OAB u3 cnekTpoB sipko-
ctu Mops [13—15]. EctecTBeHHO, YTO JUIsl OLIEHKA TOYHOCTH BOCCTAHOBIICHHUSI HEOOXOIUMO
3HaTh TOYHOCTH 3TUX MOJIEJEeH M MOHUMAaTh, MOXHO JM HX MPUMEHSTh B JaHHOM DPETHOHE
okeana. Hanpumep, pacuets! [15] mokasanu, uro ecnu ucnoiws3oBaTh Monenu (5)—(7), Tou-
HOCTb BOCCTAHOBJICHHUS KOHIIEHTpaluii ¥ u C U3 CIEeKTPOB SIPKOCTU OKeaHa PaJHKaIbHO YBe-
JMYUBACTCS TI0 CPAaBHEHHIO C TOYHOCTHIO BoccTaHOBIEeHHS Y 1 C, €CIIM OHM CUMTAIOTCS He3a-
BUcUMBbIMH. K cokajeHHo, BO BCEX BBHIIICTIPUBEIACHHBIX MOJENSAX, 32 UcKItoueHueM (1), Tou-
HOCTb MOJI€JIEH HEU3BECTHA.

Monenb, cBs3bIBaIOLIAs Pa3IMYHbIe THAPOONITUUECKIE XaPAKTEPUCTUKH HA JITTUHE BOJHBI
550 =M, ObuTa Tipemioxkena JlesunasiM n KoneneBuuem [16] Ha ocHOBanum okoyio 70 m3mepe-
HUU MOKa3aTeseil ocialieHusi ¢ M paccesiHusi b B Pa3IMYHBIX y4acTKax ATIAHTHYECKOTO U
THXOro OKEaHOB M B APaBHIICKOM MOpe B JHana3oHe mokasatens ¢ = 0.08-2.5 M ' i BeposT-
HOCTH BbDKUBaHUA poToHa ®, = b/c = 0.3-0.9. Ilo 3TMM U3MepeHHAM IOKa3aTenu ocnadie-

HUS U PACCESHUS CBA3aHbl JMHEUHOW perpeccuei
b =0.944c -0.048 (8)

-1
CO CpeJHEKBaApaTU4YHbIM OTKIOHeHHeM G, =0.022 M . Tam xe [16] Ha ocHOBaHMM ypaBHE-

HUs (8) OBUIO MOJIyYEHO COOTHOIICHUE MEXy BEPOSTHOCTHIO BbDKHUBAHHS (DOTOHA U BEPOST-
HOCTBIO paccestHus Hazaa b, = b,/b (b, — mokazarenab paccesHUS Ha3aMd):

B, =0.01796/w, —3.7-10°~0.018/ o, , 9)
b, =0.0183/, — 0.0094. (10)

VYpasuenus (9), (10) oTHOCcsATCS K BoAaM 2-r0 U 1-ro TUIIOB COOTBETCTBEHHO. Takum 00-
paszom, mozensb (8)—(10) oxBarpiBaeT 00a Tuna Boa. OHAKO OHA, CTPOTO TOBOPS, HEMPUMEHH-
Ma B THIIEP-TIPOJAYKTUBHBIX BOJAaX C BBICOKOW KOHIIEHTpAIMel XJIOpodHuia U HEH3BECTHO,
NpUMEHUMA JTU B BalTUiiCKOM MoOpe, TOCKOJIBKY W3MEPEHHS THIPOONTHYECKUX XapaKTepH-
CTHK, Ha OCHOBE KOTOPBIX MOCTpOeHbI cooTHomIeHus (8)—(10), B Takux Bojax u B bantuiickom
MOp€e He TIPOBOIMIIUCH.

Heo0xomumMo moauepKHyTh, YTO JUTMHA BOJIHBI OKOJIO 550 HM, Ui KOTOPOW IMOJYYEHBI
perpeccun (8)—(10), umeer ocoboe 3HaUeHUE AJII TEOPUU TOABOJHOTO BUJEHUS, TTOCKOJIBKY
TIOJIBOJTHBIC CUCTEMbI BHJICHHUS pa0OTarOT MMEHHO B 3TOW CIeKTpalibHOU 00sactu. dopMyiibl
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(8)—(10) mo3BONSIOT HAWTU BCe HEOOXOIUMBIE ISl TEOPUU BUACHHS THAPOONTHUECKHE XapaK-
TEPUCTUKH, €CIM M3BECTEH MOKa3aTellb OCIa0JIeHUusl ¢ WIM MPO3payHOCTh MO JUcKy Cekkw,
CBsI3b KOTOPOM C MTOKa3aTesieM ¢ ycTaHoBieHa [17].

XoTst 001IenpuHATO, 4TO banTuiickoe MOpe OTHOCUTCS K BOJAM THIA 2, OHO MPEACTaB-
nseT co0oit cnennduueckuil BoJoeM, OTINYArONIics BRICOKOM KoHIeHTparueil POB u mune-
paJIbHBIX YacTUL. 3ajauell JaHHOM CTaThU SIBISETCA NPOBEPKAa MPUMEHUMOCTH BBILIEHIPHUBE-
JIEHHBIX MoJenei, Beipaxaemblx cooTHommeHusmu (1)—(10), k bantuiickomy Mopro. s sToit
LIEJTU UCTIONB3YIOTCS JaHHbIE U3MEpPEHUN moka3arenei noryomieHus a(l) u ocnadnenus c(A), a
Takke a,(A) u C B pa3nu4HbIX ydyacTkax bantuiickoro mopsi. Mbl Takxe CpaBHUM HEKOTOPHIE
MOJIENIA, OCHOBAHHbIE HAa ATHX W3MEPEHUSX, C JaHHBIMU M3MEPEHHH, TPOBEACHHBIX B banTuii-
CKOM Mope paHee (cooTHoieHus Mexay S u a,(400) u mexay Y u C [18, 19]).

N3mepenus. M3mepernst K03QGUITUEHTOB MOTJIOMICHUS W 0CTIa0JIeHUSI PACTBOPSCHHOTO H
B3BEIICHHOTO B BOJE BemIecTBa a,(A) = a(l) — an(r), cw(N) = ¢ (M) — cw(M) (a1 ¢,y — k03P Pu-
LMEHTHI MOIJIOIIEHUS U OCclabJIeHusl YUCTOW MOPCKOM BoAbl) B banTtuiickoM mMope MmpoBOIM-
auch B 14 skcneaunusax Ha HaydHO-HMcclenoBaTenbckoM cyaHe «Oceania». Mcmomnb3oBancs
norpyxaembiid ipubop AC-9 (mpomssomctBo Wet Labs, CIIIA) Ha amuHaxX BOJIH A, paBHBIX
412, 440, 488, 510, 532, 555, 650, 676 u 715 uMm. U3Mepsanuch Takke KOHLIEHTpALUs XJIOPO-
¢umna C u nornomenue POB a, (A).

boutn mpoBeneHbl KaTuOpPOBKa M KOPPEKTHPOBKA MOKa3aHUM MpuOOpa B COOTBETCTBUU C
pPEKOMEHIANUSAMHU €ro pa3padoTdrkoB [20], KOTOpEIE, MO MX JaHHBIM, JOJDKHBI 00SCIICUNBAThH
TOYHOCTh W3MepeHui 2.5-5 %. Benuumna moxazarensi paccesiHHsI B3BEUICHHOTO BEIIECTBa
bn(\) onipenensinack Kak ¢, (A) — a,, (A).

Msbl npoaHaNM3UpPOBANH JaHHBIE M3MEPEHHUH, MPOBEICHHBIX B JBYX Pa3HBIX CE30HAX:
JeTHEM (anpesb—OKTsA0ph) U 3UMHEM (HOsIOpb—MapT). JleTHue mganHble conepkar 162 BepTu-
KanbHBIX Tpoduizst (10 045 sneMenToB) Ha raybuHax z = 0-125 M pu ¢, = 0.07-1.91 M, a, =
0.01-0.25 M, 3umane — 53 BepTHKanbHBIX Mpoduis (3297 TEMEHTOB), H3MEPEHHEIX Ha TITy-
ouHax z = 0-91 M mput ¢, = 0.08-1.58 M, a,, = 0.018-0.180 M.

IIpumenumocTsb 151 BaaTuku cooTHOLIEHU MEKIY MOKa3aTeasIMH MOTJIOMIEHUS] U
ocjiadjieHHsl B CIEKTPAJIBLHOM y4acTKe 0K010 550 Hm. Bce n3mepennbie KO3QPUITUEHTHI ¢y,
am, U paccuuTaHusle b,, = ¢, — a, paCTBOPEHHOI'0 U B3BEILIEHHOI'O BELLECTBA HA JJINHE BOJIHBI
555 HM nepecuruTHIBAIUCH B MOJNHBIE KOA(D(UIIMEHTHI paccesHus, OCIa0ICHHS U MOTIOIICHUS:
b=b,+ by, c=cy+cyw a=ay,+ a, BcoorBerctBuu ¢ [10, 21] a,, (555 um) = 0.0596 Mfl, b,
(555 uM) = 0.0019 M, 1 ¢,y (555 uM) = 0.0615 M. W3mepeHHbIe BETMYUHBI ¢ U b TTOKa3aHbI
TOYKaMH Ha puc.l, a, a mpsimas peCcTaBIIsAeT cCOOOM JTUHENHYIO PErpecCHIo:

b=0.9393¢ — 0.0774. (11)

CpenHekBagpaTUYHOE OTKJIOHEHHE JKCIIEPUMEHTAIBHBIX JaHHBIX Op COCTaBISIET
8.2:107 M, cpenmmii kosdduimenT Bapuaryu — 0kono 1 %, Ko3(pQUIHEHT KOppesuy 1~ =
0.9994, T.e. KoppenAMg MEXIy ToKa3aTessiMu ociaabiaeHust U paccesHus B bantuiickom mope
(11) cunbuee, yem B okeaHe (8): cpeAHEKBaIpaTUYHOE OTKIOHEHUE Op = 0.008 M 10022 M
COOTBETCTBEHHO. YTOOBI yCTaHOBUTh, HACKOJIBKO COOTHOILEHHE (§) MPUTOAHO Il IPUMEHEHHUS
B banTuiickom, Ha puc.1l, TouKkaMH MOKa3aHbl pe3yabTaThl TE€X K€ u3MepeHuil B bantuiickom Mo-
pe, uTo M Ha pHc.l, a, a mpsiMasi COOTBETCTBYET perpeccuu (8) ans okeaHckol Bojbl. Hecmotpst
Ha TO YTO M3MEPEHHS, 0 KOTOPBIM MOoCcTpoeHbl perpeccuu (8) u (11), mpoBoaMINCH B Pa3HBIX
MOPCKHX paiiOHaX M pa3HbIMH HM3MEpPUTENIbHBIMU MpuOopamu (B [16] mokazaTtenb ociabiieHus
u3Mepsuics npudopom CI'H, a mokasarenb paccesiHUsS MajOyTJIOBBIM HM3MEPUTENEM pPACCEsTHUS
[22, 23]), perpeccus (8) MOXKeT OBITh MPUMEHEHA U B banTuiickoM Mope ¢ HEOOIBIION TOTTOTHH-
TEJNBHOM MOTPeuTHOCThIO 10 cpaBHeHUo ¢ (11) (g ganueix puc.1, 6 6, = 0.033 Mﬁl, = 0.9899,
Toraa kak st barruiickoro mops (puc.1, @) 6, = 0.0082 v, 77 = 0.9994).
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Puc.1. Perpeccust Mexy mokazaTeinsiMi OCIIa0JIEHUS U paccessHus st A = 555 HM
B banrutickoM Mope (@) 1 COOTHOIIIEHHE MEX Iy MOKA3aTeIIMU OCIIa0ICHHSI B paccestHus (0).
Touku — nanHbie U3MepeHuil B bantuiickom mope (A = 555 HM), npsimast — perpeccus (8),
MOJy4€HHas! T10 U3MEPEeHHsIM B okeaHe 1uist A = 550 um B [16].

[TpuMEHNMOCTh COOTHOLIEHUI MEXIy MOKa3aTensIMH OOpPaTHOTO paccesiHUs U ocnadie-
HUSl B CIIEKTpaJIbHOM yuacTke s bantuku coctasiser okono 550 um. ITokazatens oOpatHoro
paccesiHus b, 1M BEpPOSTHOCTH 0OPATHOTO paccesHus b, = by /b —3To KiIHOUEBbIE ApaMETPHI B
TEOPHH MOJBOJHOTO BUACHUS U JTUCTAHLIMOHHOTO 30HAMPOBaHUs. YTOOBI ONpenenuTh UX A
bantuiickoro Mopsi, oJI0KUM

bb =b gb = bbm + bbw = bm bme + bw bwa’ (12)

Irac bbm u bbm — COOTBCTCTBCHHO IIOKAa3aTCJIb O6paTHOl"0 paccesaHus U BEPOATHOCTD O6p8.THOl"O

paccesHus B3BEIIEHHOTO BewecTsa, b, u b,, = 0.5 — mokaszaTenb 0OpaTHOro paccesiHUs U Be-

POATHOCTH OOPAaTHOTO paccestHus 4ucToil Mopckoi Boabl. U3 (11) u (12) ¢ yueToM 3HaueHUs
b, (555 M) =0.0019 M CIENyeT:

by, =[0.9393 ¢ —0.0774 ] by, +0.00095. (13)

Takum 06pa3oM, COOTHOIIEHHE MEXIY by U C 3aBUCUT OT by, .

B nmuteparype mist Boa Tvmna 2 00bIYHO MPUHUMAETCS BIIEPBBIC yCTaHOBICHHAs [leTmonnb-
JIOM TIpH JJIMHE BOJHBI 514 uM Bemuuuna by, = 0.019 [24] unu 6nuskas k Heit by, = 0.018—
0.020 (cwm., Hanpumep, [25, 26]). Bo BcsikoM ciydae, CUMTAETCsI, YTO JUIsl BOJ THUMA 2, B KOTO-
PBIX KOHIICHTpAIsl MUHEpPaIbHOW B3BECH 3HAYUTEIHHO MPEBBIIIAET KOHIICHTPAIMIO YaCTHUIL
6HOJIOTHYECKOTO TIPOMCXOKAeH s, 3Hauenue b,, = 0.019 agexpatHo [27].

Hoxcrasnss b, = 0.019 B (13), nonyyaem

b, =(0.01785¢ —5.2 107", (14)
a BEpOSATHOCTb paccestHust Hazaa u3 (14) u (11)
By =(0.01785¢ — 5.2 107%/(0.9393 ¢ —0.0774). (15)

OyHKIIMU, onUChIBaeMble cooTHOEHUAMH (15) u (9), mokazansl Ha puc.2.

O06e kpuBbIe pa3IUyYalOTCs O4eHb Mano: ans ¢ > 0.4 M pasHuua Mexay b, He IpeBbl-
maet 2 %. IIpu ¢ < 0.3 M ' oHa BO3pacTtaer u gocturaer 6 % npu ¢ = 0.2 M, Te. IIpY MUHHU-
MaJIbHBIX 3Ha4YeHUsAX ¢(555 HM), 3aperucTpupoBaHHbIX B bantuiickoM Mope B JaHHOH cepuu
W3MEPEHU.
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Puc.2. BeposaTHOCTE paccessHus Ha3aa Kak (QyHKIHS TOKa3aTe-
151 ocnabnenus B bantuiickom mope mipu A = 555 M 1o (15)

(1) u A =550 uM o u3mepenusm [16] (2).

Takum o0pa3zoMm, Mo
(8)—~(10), ces3bIBatOIIast TUAPO-
ONTHYECKUE XAPAKTEPUCTUKH C,

b, b, n b, B obnactu crnekrpa

okoiio 550 HM, HeoO0XOIUMEBIC
JUIL TEOpUW TOJBOJHOTO BHJIE-
HUSI, MOKET OBITh MPUMEHNMA HE
TOJIBKO B OKEAHCKOH BOJIE, HO U B
bantuiickom wmope. 210 mOA-
TBEPXKMAET  YHHUBEPCAIBHOCTH
JAHHOW MOJEN U MO3BOJISET
HAJIeAThCS, YTO OHA MPUTOJIHA
JUTSL TFOOBIX MOPCKUX PAiOHOB.
Kosppuument § cnek-
TPAJILHOTO  pacmnpeaeleHHus
noryiomenust POB. 3nauenus S
(cwm. (1)) st banTuiickoro Mopst
ObUTM  OmpeneNeHbl paHee |
omyOsinkoBanbl B [18, 19]. Onu
NoKa3zaHbl Ha puc.3, 6. Pe3ynb-

TaThl HAIITMX aHAJIOTHYHBIX H3MEPEHHI TIPEJICTaBIICHBI HA pUC.3, d.

Buano, yto BenuunHa S, 0 HATUM JAHHBIM, HAXOJUTCS B OCHOBHOM B mnipejenax 0.016—
0.024 HM*I, aB[19] —or 0.012 no 0.028 M Paznuiyy Mexay 3TUMHM IHana3oHamMu U COOT-
BETCTBYIOIIMMH PETPECCHSIMH (CM. MOAMKCH K PHC.3), MO-BHAUMOMY, MOKHO OOBSCHUTH TEM,
YTO HAIW JJAHHBIC OIPAaHUYHBAIOTCS OTKPBITBIMU pallOHaMH banTuiickoro Mops, a JaHHbBIC 3a-
muBoB (I'manbckoro u IlomepaHckOro) ObUIM MCKIIIOYEHBI, YTOOBI M30€KaTh HKCTPEMAIbHBIX
3HAYCHHM, MPUCYIINX PailoHaM BOJIU3HM YCTHEB PEK.

L e e

0.028 -

0.024 -

T 002+

HM

5

“20.016
0.012 -

0.008 -

0.004

04 0.6

1
a,(400), m”"

7
a,(400), v

Puc.3. CootHomenue Mexxay kodddunnuentoM S 1 nokasarenem noriomenus a,(400)
0 HaIlIUM U3MEpEeHusM — uHelHas perpeccus S = 0.020-0.0012 (log a,(400)) (a)
U COOTHOLIEHHE MEKTy Kod(duuuenToM S 1 nokasaresem noriomenus a,(400)
1o pabore [19] — nmuneitnas perpeccus S = 0.016-0.022 (log ,(400)) (6).

Ha puc.4 nmoka3ana rucrorpamma, KOTopas WIUTFOCTPUPYET TUIOTHOCTh BEPOSTHOCTH KO-
s duupenTa S B Hammx u3Mepernsix. Cpexree 3Haderue S = 0.0202 HM ', CpeHEKBaIPATHY-
Hoe orkiaoHeHne 0.0032 HM ', 93 % sHauenmii S Haxomsrcs B mpememax ot 0.0165 1o
0.0225 am . CpaBHHUBAas 3TOT AUAIA30H C YKa3aHHBIM BBIIIE TUANA30HOM S B OKEAHCKOM BOJE
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(0.011-0.019 uM '), BHmuMm, uTo 3HaucHHS S B
bantuiickom Mope BbILIE, YEM B OKEAHE, XOTS UX
JIMAIa30Hbl YACTUYHO NEPEKPHIBAIOTCS.
3aBuCHMMOCTD MeEKIY IOKa3aTejeM Io- 50
rJjomeHus xjgopopmiia a.l) m ero KOHIEH-
tpanueii C. UtoOwl onpepenuts 3Hauenue ad),  3°
KOTOpO€ HEMOCPEACTBEHHO HE H3MEpSJIOCh, Clie-
ays [1], monoxum: 10

a,(AM)=ar)-a,(r)—a,(r). (16) 0.014 0016 0018 002 0022 0024

Ha puc.5, a, 6 Toukamu moka3aHbl 3HAYCHHS Puc.4. TucrorpamMma pacrpe/eaeHus S
a(440) u a.(550), naiinennsie 1o (16) ¢ ucHIONIb- B Bantuiickom Mope.
30BaHMEM H3MepeHHbIX 3HaueHui a(440), a(550)
u a,(440), a,(550). ®ynkuuu (2a), (3a) mokazaHbl MyHKTUPHBIMY, a (2b), (3b) — crutomHBIMU
KpuBBbIMU. BuHO, uT0 X0TS pyHKIMS (2) OJIKe K SKCTIEPUMEHTAIBHBIM TaHHBIM, 4eM (3), HU
(2) 1u (3) He MOTYT OBITH PEKOMEHIOBAHBI /U1 NpUMEHEeHUs B bantuiickom mope.

\

{
L]

Y

°

l

?

1

a.(5356), um~!

ac (440), am !

T T T TR T T T TTTTT T T™=TTTTTT?

Puc.5. 3aBucumocts mexay a.(440) u C.
a: ynkmmn (16) — Touku, (20) — croioniHas KpuBas, (2a) — myHKTUpHAsA. Perpeccust: a(440) = 0.038 +0.5 log C,
¥ =0.55; 6: pynxumn (16) — Toukw, (36) — CruIomHAsS KpUBasi, (3a) — MyHKTHPHAS.
Perpeccust: a,(550) = 0.045 +0.069 log C, r* = 0.07.

3aBuCMMOCTL Me-
KOy ToKa3zarejieM pac-
ceHUA (PUTOILUIAHKTO-
Ha b.(550) u ero KkoH-

o 1
e £ ° o ~+  uenrpamueii C. YtoOb
= . OIpPEIEIUTh  3HAYCHHE
0T~ - egog Mk ik . MOKa3aTest [MOJIHOTO

o

paccessHusl MUHEPAIbHON
B3Becu b,(550), kotopoe
HENOCPEACTBEHHO HE
u3MepsIoch, ciaenys [1],
MOJIOKUM

b(2)=2)=b,H)-b),

. rae b.(550) Beipaxkaercs
Puc.6. 3aBucumocts b,(550) ot H(550), HalineHHas! U3 N3MEPEHHBIX 3HaUe- b N 4 Prc.6
Hui H(550) u b (550), BEIYMCIIEHHBIX (C UCIOJIB30BaHUEM M3MepeHHbIX C) opmysnoit  (4). He.
10 (4a) (TemMHbIe TOuKHM) 1 (4b) (CBETIIbIE TOUKH). HWIIIOCTPUPYET  3aBHCH-

b (550), m~!
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MocTh by(550) ot h(550), rae ucnonb3yroTcsl U3MepeHHble 3HaueHus: h(550) u KOHIEHTpaluu
¢urorutankrona C, Bxoasmeit B (4). V3 pucyHka BUIHO, 9TO OOJBIIMHCTBO 3HA4YeHUH b, (550)
ONMU3KHM K HYJIO WM JaKe OTpULlaTeNIbHBI. MEXIy TeM M3BECTHO, YTO KOHIEHTpAIUs MHUHE-
panbpHOM B3Becu B banTuiickom Mope goctatoyHo Benuka. [loaTomy u3 puc.6 cinemayer, 4To co-
oTHouIeHus (4a, 6) He MOTYT OBITH PEKOMEHIOBaHbI JJIsl MpUMEHeHus B banTtuiickom mope.
3aBHCUMOCTH MEKIY KOHIEHTPAUUSAMHI (PUTONJIAHKTOHA U PACTBOPEHHOI0 OPraHu-
yeckoro BemecTBa. Kak yke ToBOpUJIOCH BBIIIE, B 33/]a4€ BOCCTAHOBJICHHS KOHIIEHTpALIUN
ONTUYECKH aKTUBHBIX BEUIECTB M3 CHEKTPOB SPKOCTH MOPS OYEHb BAKHBIM BOIIPOCOM SIBIISICT-
Csl HaJIMuue Koppensauuu mMexay koHueHtpauusmu POB (a,(440) unu a,(400)) u puronnaHk-
toHa C. Ha puc.7 moka3zaHbl HAIllM 3KCTICPUMEHTAIbHBIC JaHHBIC (TOUkH) U GyHKIUU (5)—(7)
(mpsimele 1, 2, 3); npsimasi 4 — TMHEWHAs: pErpeccus HAIIUX SKCIIEPUMEHTAIbHBIX JaHHBIX (7 =
0.0012), 5 — perpeccus mst Barruiickoro mopst (7 = 0.25), B3stast u3 [18] i mepecunTanHas ¢
400 na 440 M no cootHoutexuto (1) mpu S = 0.02 uM . Buzro, uro B BanTuiickom MOpE KOp-
persius Mexay KonueHTpanusimMu POB 1 puTonmankToHa MPaKTHYECKH OTCYTCTBYET.

*kk 105

Ll

Ms1 npoaHanu3upoBa-
I IpUMEHUMOCTh K ban-
TUWCKOMY MOPIO psia H3-
BECTHBIX MoOJENel omnThye-
CKHMX XapaKTEPUCTUK BOJBI U
KOHIIEHTpAUUil  ONTHYECKH
AKTHBHBIX BEUIECTB, MOJY-
YEHHBIX 1J1s1 Boj THna 1 u 2.
[lokazaHo, 4TO COOTHOIIE-
HUSL MEXIy Kod(pQHUIHMeHTa-
MU OCJIa0JICHUs, PaCCesTHH
U OOpaTHOToO paccesHusl Ha
IUIMHE BOJHBEI A = 550 HM,
MOJIyYE€HHBIE 10 HU3MEpPEHU-
M B OKEaHCKOM M MOpCKOU

1

Ll L1l

a,(400), m™!

(=]
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L1l
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0.01 11T T T T TTTT

— T
0.1 1 ; 10 100
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banrtuiickoro mops. Bos- Puc.7. CooTHOmIeHNE Mex Ty KoHIeHTparusamu POB u ¢puromankToHa.
MOHOE OOBSICHEHHE ASTOTO ToukM — HalM SKCIIEpUMEHTANBHBIE JaHHBIE; IPAMBIE /, 2, 3 — COOTHO-
wernst (5)—(7); 4 — perpeccus KCIepHMEHTANbHBIX JAHHBIX (1 =
0.0012), 5 — perpeccus s Bantuiickoro Mopst (= 0.25) u3 [18].

B TOM, YTO JaHHas [JIMHA
BOJIHBI JIaJIEKO OTCTOUT OT
MaKCHMyMOB  IOTJIOLICHMS
¢uroruiankrona u POB, npeobnanatomux B banruiickom Mmope. OHAaKO ONTHYECKUE XapaKTe-
PUCTUKHU BOABI OKOJO A = 550 HM BakHBI JUIsl TPOOJIEMbI BUIEHUS, IOCKOJIBKY IIOYTH BCE CHC-
TEMBI [TOJIBOIHOTO BUJICHUS U JIOKAIIMH pabOTAIOT B 3TOM CHEKTpaibHOM obnactu. CrieKTpasib-
Has 3aBucuMocTh norgomenus POB (1) Takxe cnpaBemmBa B bantuiickom mope ¢ ko3¢ du-
IIUEHTOM S HECKOJIbKO OOJIBIIMM, YeM B OKEAaHCKUX Boaax. C Apyroi CTOpPOHBI, IIMPOKO HC-
HOJIb3yEMbIE MOJIENH, CBS3BIBAIOILME MOKA3aTeNM MOMIOIIEHUS M paccesHus Xjaopopuiuia U
nokazarenu noriouienus POB ¢ konnentpanueii xnopoduiia, B banruiickom Mope Henpume-
HUMBI.

Paboma noooepaicana PODU, npoexm 10-05-00311.
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