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Drifter velocities vs Ekman drift
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MODIS Aqua
22 May 2004
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COASTAL
UPWELLING






Coastal upwelling is the “Hole” in upper mixed layer for direct
Interaction of the sub-thermocline waters and atmosphere









1997 1998 1999 2000 2001
a b c a b o a b Cc a b ¢ a b ¢
7 5 31 5 4 44 4 3 30 10 5 62 5 3 25
6 2 22 7 4 61 6 4 23 12 5 55 7 1 20
4 1 21 5 3 40 2 2 16 7 2 68 8 5 42
4 0 5 6 5 64 4 2 37 14 6 58 10 3 37
5 4 14 7 7 69 7 4 32 11 3 71 14 3 43
4 0O 14 4 5 21 11 2 66 2 1 19
2002 2003 2004
a b ¢ a b ¢ a b ¢ a-3
6 1 20 9 5 =51 12 3 56 E$ %
6 0 23 8 4 56 10 3 63
5 1 17 6 6 76 8 3 45
10 3 11 6 116 10 5 95
8 5 30 10 2 78 13 5 96
4 2 38 4 0 14







Wind stress and total Upw days
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TOPICS

. AVHRR DATA FOR ARAL SEA LEVEL DROP
ESTIMATION

. TERMAL PROPERTIES OF THE ARAL SEA

. VEGETATION CHANGES IN SURROUNDING
AREAS

. OPTICAL PROPERTIES OF THE WATER FROM
SEAWIFS DATA

. SALT STORMS AND GROUND WATER
OBSERVATION
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Aral Sea 1960



Additional river discharge after 2002 ~15-20Kfyear
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37 C SST annual amplitude - World Record?
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TIDE



Mesoscale features and upwelling
October 01, 2005





















GROUNDWATERS



THERMAL INERTIA


















SLA difference 6 Oct — 16 Sept

Sea level
Difference,
cm


































Nodularia spumigena




MONTHLY MEAN DAYTIME MODIS SST FROM PODAAC JPL
COLUMNS — MONTHS JANUARY — DECEMBER
ROWS - YEARS 2001-2005



NCEP wind (m/s) and AVHRR SST (deg C — 24) variability for August — September
2005 for the point (51F, 38N) versus Julian day of year









Spectral dependence of the WLR551 for bloom area Sc and
surrounding w aters Sn (a) normalized on WLR 551 nm spectrums (b)
for September 01, 2005, South Caspian Sea; normalized WLR

spectrums obtained in the Baltic Sea, July 4, 2005 (c)
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1. SST variation over the Camarinal Sill
2. Radar and optical scanner data.

3. Multispectral approach and sun glitter pattern.
4. Estimation of the IW parameters.

5. Frontal zones formed by AJ within Strait and
In the Alboran Sea.



Bathymetric map of the Strait of Gibraltar

Camarinal
Sill
Gulf of Cadiz Alboran Sea



August 29, 2003
11-25 GMT

August 29, 2003
22-25 GMT

August 29, 2003
13-22 GMT

Subsequent MODIS SST maps demonstrates fast
variation of the surface temperature patterns over
Camarinal Sill. Intensive mixing was induced

by tidal M2 motions in the strait. Dark — cold,
bright — warm waters. High tide in Tarifa 15-03
.(max Eastward flow ~ 12-00). Tide height is
1.51m (close to max value ). (Probably max tide
produces maximum mixing, and min tide with
Upwelling can block the strait ?) Tide induced
processes over Camarinal Sill plays the
significant role in formation of the current and

IW structure and cross-strait exchange.



ASAR image, August 30, 2003



MERIS image for August 30, 2003



April 03, 2004, MERIS
Ch5/Ch3 ratio

April 03, 2004, MERIS
Ch 12

Multispectral approach gives the possibility for
Estimation both optical properties of the water in
spectral range — 400-700 nm

and

surface roughness (sun radiation reflected from
the surface) in near IR range.

Image (a) clear demonstrates complex charactdreof t
mixing over Camarinal Sill, with cross-strait not
uniformity of the AJ. Image (b) detects well sudac
manifestation associated with depression of interfa
over the Camarinal Sill sill (1) and propagatiort lué
wave train in the Alboran Sea (2).



Processed MERIS image, September 12, 2003

Analyses of the images formed by sun reflectedataah shown the existence of the huge
amount of the different types of the internal wavésage demonstrates propagation of the
M2 tide generated packets of internal waves (A3tesyis of the IW along shelf brake in Gulf
of Cadiz (B), system of the IW parallel to the shbne in Gulf of Cadiz ( C ) and structure of
the waves in Gulf of Cadiz along the North shelftad Strait ( D) — probably Kelvin waves.



Mutual analyses of the subsequent MERIS- MODIS or
MODIS Terra —MODIS Aqua (Typical time difference
2-4 Houres) used for estimation of the wave packets
Motion and transformation. On the pear of imagehwi
time difference 2 hour 42 minutes is well seen IW
packet propagating on the North —West from shore.
Distance between these two wave packets is 2.74
km, that corresponds packet speed 28sm/c.

Wave packet moved in opposite to the typical digact
of waves and current motion. Max tide in Tarifa was
In 3-22 GMT, so tidal situation between two passes
corresponds the approximately maximum Westward
current and slack water conditions.

Two subsequent MERIS (10-58 GMT) and
MODIS (13-40 GMT) demonstrate surface
manifestation of the mixing processes (A) and
generation of the internal bore (B)

in Camarinal sill.



After measured distance from Camarinal Sill to first
wave in the packet compared with time difference
between satellite pass and time of the high tide in
Tarifa. Distances were measured from the point with
coordinates (5.75W, 35.97) situated in the center o
the Camarinal Sill. Second method based on the
intercomparison of the two subsequent available
satellite passes. With time difference 1-4 hourd an
direct calculation of the velocities as ratio af th
distance and time interval between two passes.
One of the main aims of investigation was the
estimation of the quality of the MERIS data, so
MODIS data collected for the dates of the MERIS
passes obtained from ESA.

Main efforts were focused on investigation of the
development of the internal bores generated on the
Camarinal Sill by tidal motions. Typical situatia i
presented on fig (A) — MERIS image for April 12,
2004. Image demonstrates propagation of the two
trains of internal waves young (1) and old (2),
generated in previous tidal cycle. Velocities and
spatial characteristics of the IW trains were
estimated o the base of the chosen MERIS data for
August- September 2003 and April,May, August
2004.We used two methods of estimation of the
velocities. Fist based on the assumption that bore
release from the sill approximately in the timeloé
high tide in Tarifa (Brandt, 1996). We used the
model tide data for Tarifa ( ).



Graph demonstrates dependence of the distanceGeanarinal Sill as the function from the time afteghtide

in Tarifa. Using as the reference low tide tinke | (Brandt 1996) gave some uncertainty in descgilyoung or
old train.  Clear linear relationship were ohtd with mean velocity 2.1m/s. and correlation ciogfht 0.977.
Calculated values for local veloctties from peairshe subsequent images lies in the range 1.6 mZ0
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IW train usually consists from 2-5 waves withing8tand huge amount of the waves (up to 50) in Adbhdea.
Graphs demonstrates dependence of the distancedoetw o first waves in the train as function frora thstance
from Camarinal Sill. Here we have not so cleagdinrelationship, since IW wavelength depends fstatification
and interaction with mesoscale structures. Maximeagistered distance between two first waves exs&&h.
Note that the front of the IW packet is not alwagspendicular to the main strait direction, situasiovith inclined
wave front were observed. Reason of this may besestrait heterogeneity of the AJ. Some situatitierd nt
behavior of the AJ will be discussed in the nexiida
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MODIS 3 March 2004






























New service from National Space Agency of Ukraine
and Marine Hydrophysical Institute of NASU

Near real Time satellite data
-SST — AVHRR

-SST, Chlorophyll, WLR — MODIS
-Frontal zones position

Model output
-Continuous SST (without gaps)
-Forecast SST and surface currents

Now draft of the page with satellite data is on http://dvs.net.ua
Please send Your comments and recommendation for development
sstanichny@ mail.ru

stas@dvs.net.ua







