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OCHOBHbIEe aaThbl
YacTtb |I1. BTOpbIE COpPOK NneT

"Kocmoc-1500" n paamonokauMoHHOe 30HANMPOBaHME OKeaHa

Aek 1977 — no HacTosiwee Bpemsi, TON —c.H.c., 3aB. nab., 3as. OTA., I.H.C.

28 ceHTA6ps 1983 — 3anyck cnyTHMKa “KocMmoc-1500”

1982 -1992 yyacTHUK pencoB Ha HAC AkaaeMuk BuHorpanos,

AkageMnk HecmesiHoB, AkageMuk JlaBpeHTbeB, [1pod. boropos.
1993-1994, 1995-1996, 1998 npurnalweHHbIn npodeccop B yH-Tax TanBaHs
1995 3awmTta ancceptauumn, A.d.-M.H: ViccnegosaHne napameTpoB 1 SBMEHUN B
cucteme okeaH-atmocepa CBY-paguomeTpruveckum n pagmonokaumoHHbIM
metogamu, K PAH.

1999-2000, 2001-2002 - MpurnaweHHbiM npodeccop B YH-Tax F'epMaHum n AnoHuun
2010, NpncBOEHO y4eHoe 3BaHne npodeccopa.

10 okTs6pn 2018 - 80 ner
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BB KOCMOC-1500

' ’\;; Seen on the left (a) is a Real Aperture
S he- % Radar (RAR) and on the right (b) a visible
Image of an occluded cyclone over the
.| Okhotsk Sea taken by Kosmos-1500 on
U5 29 December 1984. Iturup Island (1),
™% northern coast of the Okhotsk Sea (2),
4 Hokkaido (3), and Sakhalin (4) are
{ identified. Brightness of the RAR image
1 is influenced by wind speed and direction
(relative to the radar direction), with
Z"1 brightness increasing with increasing wind
speed. Comparison of two images shows
a high correlation of wind field in (a) with
> cloudiness in (b). Radar images such as
* this have demonstrated their potential for
monitoring the sea surface under all-

weather conditions.
Courtesy of Leonid Mitnik.




Tropical Storm Agnes

TC Agnes as seen by the RAR (a) and the

"  0.8-cm microwave radiometer (b) carried

aboard Okean-1. These images were taken
on 31 July 1988 in the western North
Pacific in the vicinity of Sakhalin (1) and
Hokkaido (2) Islands. Changes in
brightness temperature in (b) are due to
precipitation, cloud liquid water, and wind
action. Courtesy of L. Mitnik.

Results from Kosmos-1500, -1602 and -

- 1776 have been presented Mitnik and Victorov

(1990). The unique capability of this series,
8 the simultaneous acquisition of overlapping
| Images by three different sensors at three

different wavelengths, enabled an
iImproved interpretation of measurements
and a reduction in errors of retrieved
parameters. (Such a capability would be
employed on later satellites such as TRMM
and ADEOS-I1.)



Seaice on “Ocean-7" images
Visible
range

SLR swath

24 Jan 1996 28 March 1997 4 May1996



Typhoon Herb

<« Illlumination direction

Typhoon Herb as measured on 29 July 1996: (a) visible and (b) radar images
from Okean-7 satellite and (c) brightness temperature at frequency 85 GHz
from DMSP
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Kosmos-1500 (a) visible and (b) RAR images of rain cells extended along latitude south of equator at 1037 UTC 9 March,
1985. A width of a RAR swath is 460 km. Dash lines note the boundaries of RAR swath on visible image.

Kosmos-1500 (a) visible and (b) RAR images of rain cells and band in a tropical cloud
cluster at 1057 UTC 15 March, 1985. Dash lines note the boundaries of RAR swath.



Okean-7 microwave (a) and radar (b) images of heavy
cloudiness over the Pacific Ocean at 1204 UTC 12 Dec, 1996.
Swath width of microwave image is 550 km.




Kuroshlo Oyashlo and synoptlc eddies

r"'l

_ ' Okean-7 X-band Real Aperture
}1,." a Radar (RAR) and NOAA AVHRR-
© derived SST. 20 November 1999.

" & White rectangle marks the
§ boundaries of RAR image.

& [Tpu W < 5-6 M/c k tory ot Kypui

- 3HaUMTENHHBIM PJI-KOHTpacTOM

| o6magaror ALl Buxps 1, Okpysxaro-
A€ €ro XOJO0AHbIE BOABI OMACHO 2 U
Tembie Boabsl Kypocuo 3,

§ OrpaHUYMBAOIIKC UX C fora. M3

| conocrasnenns ¢ nojem TIIO mo

: .. naaasiM AVHRR cniytarka NOAA-
~ - 14 BunHO, 4TO XOPOLIO
OTOOpaXXaroTCsl TOHKHUE JIeTalu

| . pacrpeneneHus: TeMneparypbl BOJIbl
g _.-'l TaKKe, KaK BBICTYII TEIUILIX BOJ B

A - 4% CEBEPHOU YaCTU BUXPA U AP.
Resolution 1-2 km TemrieparypHbl€ KOHTPACTHI Ha
rpaHuie Buxps pocrurator 12°C.

13141516 171819




Kuroshio-Oyashio transition zone
A 7 |

NOAA-10 AVHRR
iInfrared image
acquired on 30
April 1987 (left)
and
Kosmos-1500
Real Aperture
Radar image
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Resoldtlon
Mitnik L.M. and V.B. Lobanov (1991), Reflection of oceanic fronts on satellite radar images, Oceanography

of Asian Marginal Seas, Kenzo Takano, Ed., Amsterdam, Elsevier, pp. 85-101.



ALOS PALSAR. Anticyclonic eddy
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temperature map for the same day submitted by Fishery Research
Association. Red rectangle marks the boundaries of PALSAR image. 1 —
warm waters, 2- cold waters , 3 —warm streamer, 4-6 and 5 — cold small
eddies, 6 — warm small eddy.



Aqua MODIS. 19 April 2009, 03:40 UTC
(c) Infrared image (31-st channel) and (d) chl-a field

1 — warm waters, 2- cold waters, 3 —warm streamer, 4 and 5 — cold smalli
eddies, 6 — warm small eddy. Red dotted rectangle marks the boundaries of
PALSAR image.



Rain flood in Amur
area on radar and
visible images

On possibility of usage of passive
microwave techniques to control
dynamics of flooding . In: Remote
Estimates of areas total moisture
content . 1984. Moscow. P. 97-102.

Use of satellite data in study of Amur
River rain flood. Water resources.
1988. 1988. No. 5. P. 102-107.



' ERS-2 SAR image of
the Japan Sea.
' 20.03.1999, 02:03 UTC.

- right of the image.

~ Coastal stations
reported the air
temperature t, = — (2-
5)°C.

I ESA 19959

Brightness variations are due to cellular convection in the boundary layer of the atmosphere
90 km x 90 km south of Vladivostok, pixel size of 100 m. White squares outline the enlarged fragments

with a pixel size of 50 m. The cloudless weather with weak winds was observed during SAR sensing.
The mesoscale convective cells of 1-2 km size resulting from unstable atmospheric conditions (t, - t, < 0°C) manifest
themselves on the image as the regulated brightness (sea surface roughness) variations which generate so named
mottle structure. Convection looks less organized and the cell size is larger in the fragment (c).

The average o° is —12.6 dB for area (b) and -11.7 dB for area (c). The wind speed values were calculated with a
CMOD4 model [Stoffelen and Andersen, 1997]: W,, = 2 m/s and 2.5 m/s. Wind direction (320°) was determined
from the streak orientation at the top of the image near a coast.



cyclones

Passive microwave at A = 0.8 cm (a), X-band
radar (b) and visible (c) images taken on 9 March
(a) 1996 (byjess -  (c) ‘ =

24 December 1994
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Cell and roll convection [27Jan209

| = 8 February 2000
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Okean-7 RAR (a) and VISIb|e zb) |mages of the PaC|f|c
Ocean east of Japan during the cold air outbreak
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Okhotsk Sea

10 January
2007

Mesoscale
convective rolls
and cells on
satellite images
acquired by (a)
NOAA-17 AVHRR at
11:39 UTC and (b)
Envisat ASAR at
11:46 UTC



ASAS  JMH TRoll convection. 10 January 2007
101200UTC JAN. 2007 fm * PR R

Surface Analysis of Japan
Meteorological Agency. 12:00



_Roll convection. 10 January 2007
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Cold air outbreak on 20 December 2002

< b=
e

“Sakhalin

GMS-
2002 at 02 UTC (a) and at 12 UTC (b) showing the organization of convection
into 2D roll clouds over and downstream of the MIZ of the Okhotsk Sea.




Brightness temperatures at 89 GHz, H-pol
during cold air outbreak on 20 December 2002
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Numerical model

The CReSS (Cloud Resolving Storm Simulator) model was developed at
Nagoya University. Prognostic variables are 3D velocity components,
perturbation pressure and potential temperature as well as the mixing ratio
for water vapor, and five species of hydrometeors (rain, cloud water, cloud
iIce, snow and graupel) (Tsuboki and Sakakibara, 2002). The model has been
successfully used to simulate convective roll clouds during a cold-air outbreak

over open water (Liu, A. Q., Moore, G. W. K., Tsuboki, K., and Renfrew, I. A.: 2004, ‘A High-resolution
Simulation of Convective Roll Clouds during a Cold-air Outbreak’, Geophys. Res. Lett. 31, L03101,
dio:10.1029/2003GL018530.

The model domain used in these simulations was 400 km in the along roll (x)
direction, 100 km in the cross roll ()) direction and 12 km in the vertical (2)
direction; the horizontal grid interval was 500 km. In the vertical, grid
stretching was applied with the interval varying from 25 m near the surface
to approximately 1 km near the top of the top of the domain. This resulted Iin
a computational grid that was 800x200x60 grid points In the x direction, the
first 50 km of the domain was specified to be land with a fixed temperature
of —23°C; the next 100 km was specified to be the sea-ice zone; while the

remaining 250 km was specified to be open water with a fixed SST of 3°C.
A.Q. Liu, G.W.K. Moore, et al. The effect of the sea ice zone on the development of boundary-
layer roll clouds during cold air outbreaks. Bound.-Layer Meteorol (2006) 118 557-581.
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Development of
boundary-layer roll
clouds
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Three-dimensional display of the specific humidity (g/kg) field from the simulation
at 10 h. The x—zplane is at y = 100 km; the x—y plane is at z= 25 m; three y—~z
planes are at x = 150 km, x = 250 km and x = 350 km separately.



Numerical model

Secondary flow development
at 10 h over the sea-ice zone
at  (a) x=90 km (45% sea
ice), (b) x=130 km (18%
sea ice) and (c) x= 170 km
(open water). The specific
humidity field (g/kg) is
shaded, the cloud liquid water
mixing ratio (g/kg) Is
contoured with contour
iInterval 0.05 g/kg and the
velocity in the y—zplane is
Indicated by the vectors (only
plotted every fourth grid in y
direction and every third grid
In z direction with abs



Polar low over the
Barents Sea on the
Images obtained by:
NOAA-9 AVHRR (infrared
channel) at 0409 UTC on
Feb. 26 (A) and
Kosmos-1766 RAR at
18:45 UTC on Feb. 27,
1987 (B).

1 - Svalbard,

2 - sea ice,

3 - area of cold air
outbreak,

4 - Scandinavian
Peninsula
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Envisat ASAR image at 12:02 UTC TB(89H) (K) 16:20 UTC



Aqua MODIS at 00:55 UTC Envisat ASAR at 10:21 UTC







CnyTHukoBoe 30HAnpoBaHMe CMI1 B panoHe HoBocmbupckmx 0-8oB 23.10.2014:
NPUBOAHbLIA BETEP NO AaHHbIM paanomMeTpa AMSR2 3a 02:23 I'p. B M/c (a) u

ckaTTepoMeTpa MetOp-A 3a 4:19 I'p. B y3nax (6) n nzobpaxeHune PCA SAR-C
Ha T-non. co cnyTHuka Sentinel-1A 3a 07:40 I'p. (B).



N306paxeHune
PCA SAR-C
Ha T-non. co

CNyTHUKa
Sentinel-1A
19 okTa6ps B
08:10 I'p.




PALSAR interferogram indicating crustal deformation (left) and PALSAR
amplitude image observed after the earthquake (March 20, 2011) (right).
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Epicenter-1 and epicenter-2 indicate those of the M9.0 earthquake on
March 11 and the M6.1 earthquake on March 19, respectively.
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Bohal Bay. Yellow Sea. Penglai 19-3 offshore oil field

119°50E 120°E 120°10E 120°20E 120°30°E

119°50'E 120°E 120°10'E 120°20°E | 120°30'E
Envisat ASAR. 11 June 2011. Polluted area 65 km?2

Image courtesy of ESA - European Space Agency




Sanchi oil spill (China) seen by Sentinel-1/2/ 3

6 January

collision 4. Sentinel-2 MSI -

2018-01-20 02:10:09
5. Sentinel-1 C-SAR IW -
2018-01-20 09:28:53

-

Sanchy drift path given by
“Le Monde” newspaper
~dated 20 January 2018

b
=

® 14 January
115m sinking

1. Sentinel-3 OLCI -
2018-01-14 01:38:58
2. Sentinel-2 MSI -
2018-01-15 02:10:21
3 Sentinel-2 MSI -

2018-01-18 02:20:21
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Sanchi olil spill

1d e

This shows the trajectories of virtual oil particles released from (a) the final resting
site of the Sanchi (top-left; 14 January 2018 release) and (b) the vicinity of Amami-
Oshima Island (bottom-right; 2 February 2018 release)
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PasnusB HecdpTn B BOCTOUHO-KMTaCKOM MOpe nocsie aBapumn TaHKepa
Sanchi Ha nsobpaxeHnuun PCA PALSAR-2 Ha I'T nonspusauum co
cnyTHuUKa ALOS-2 18 auBapsa 2018 r. B 03:33 I'p.
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3an. lNeTtpa Benukoro Ha usoopaxenun PCA PALSAR-2 Ha I'T nonapusauuun
co cnyTHuka ALOS-2 30 pekabpsa 2017 r. B 03:22 I'p. (a) u npodomnu YIIP
BOONb cedyeHnn 1, 2 n 3 yepe3 Nornochbl NIeAAHOro cana.
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