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Antarctica Greenland AmazonSahara Rann

Quikscat Annual Average and Std Deviation
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OSCAT   Sigma0  (dB) VV April 2012

Average

Std Dev 
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Stdev=0.84

Av=-8.17
Stdev=0.74

Av=-5.86

Stdev=1.18

Av= -7.60

Stdev=1.11

Av=-10.16

Average Sigma0 (Nov09-Jun10)
Amazon AFT Asc HH Greenland AFT Asc HH

Antarctica AFT Asc HH Australia AFT Asc HH
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Amazon   Sigma-0    (Asc –Des)

AFT  HH
FORE HH

AFT HH FORE VV
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Inner Beam

Outer Beam

Transmit Power (dB) Orbit #11876-14283
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OSCAT  April 2012 HH Pol Antarctica

Average= -7.3
Stdev- 0.78

Average= -7.53
Stdev- 0.32

OSCAT L2A (Nov 2009-Aug 2010) Greenland 

QuikSCAT BYU daily product 2005  Greenland   

OSCAT April 2012 HH Pol Greenland

-6.3

-6.82
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April 2012April 2010

VV Polarisation
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-6.26
-6.08

-9.63

-9.41

Amazon (5S; 304E) Level3 HH Pol

-8.25

-7.92

Amazon (5S; 304E) Level3 VV Pol
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Wind speed 
range (m/s)

No. of 
collocated 

data

Wind speed Wind direction
Bias RMSE Corr. Bias RMSE Cor.

ALL 56123 0.223 1.564 0.911 -0.336 26.694 0.845
3-30 53967 0.141 1.449 0.917 -0.419 23.385 0.860
4 - 24 51039 0.091 1.393 0.917 -0.447 21.261 0.871

Comparison of OSCAT and Buoy Winds

Statistics of comparison between OSCAT and BuoysΔX= 0.5 deg; 
Δt=30 min
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Regions No of collocations Wind speed (m/s) Wind direction (deg)
NCEP ECMWF NCEP ECMWF NCEP ECMWF

Bias RMS Bias RMS Bias RMS Bias RMS
NH 5066631 4921398 0.15 2.07 0.32 1.79 2.19 24.19 2.03 22.80
TR 13248001 12928774 0.33 1.36 0.20 1.19 0.34 14.61 -0.11 13.02
SH 11846579 11462907 -0.49 2.00 -0.32 1.56 -2.55 21.10 -2.51 19.36

Speed No of collocations Wind speed (m/s) Wind direction (deg)
NCEP ECMWF . NCEP ECMWF NCEP ECMWF

Bias RMS Bias RMS Bias RMS Bias RMS
All 33804474 32197672 0.06 1.86 0.04 1.55 -0.42 22.29 -0.64 19.86

3-30 32314881 31100127 0.01 1.78 0.02 1.48 -0.46 19.75 -0.67 18.02
4-24 30161211 29313079 -0.02 1.74 0.02 1.44 -0.48 18.65 -0.69 17.17

ΔX= 0.25 deg; 
Δt=30 min

Statistics of comparison between OSCAT and ECMWF/NCEP
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Wind 
speed 
range 
(m/s)

No. of 
collocated data

Wind speed Wind direction
Bias RMSE Corr. Bias RMSE Cor.

ALL 11,01,429 0.173 1.281 0.93 0.451 22.71 0.88
3-30 10,54,870 0.167 1.197 0.93 0.475 20.11 0.89

4 – 24 9,78,455 0.192 1.144 0.93 0.497 18.39 0.91

Comparison of OSCAT and ASCAT Winds

Statistics of comparison between OSCAT and ECMWF
ΔX= 0.5 deg; 

Δt=3 HR

REGION: TROPIC (40S – 40 N)
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OSCAT  Validation 

Statistics of OSCAT comparison with Buoys, Model and ASCAT for 4-24 m/s

OSCAT
with

Temporal 
Difference

No. of 
collocated 

data 

Wind speed Wind direction 

Bias RMSE Bias RMSE

Buoy 30 min 51039 0.091 1.393 -0.447 21.261
ASCAT 3 hr 9,78,455 0.19 1.14 0.49 18.39

ECMWF 6 hr 29290996 0.018 1.439 -0.69 17.16

NCEP 6 hr 33951459 -0.076 1.754 -0.46 18.83
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Parameter Std (m/s) 
Buoy

Std (m/s) 
OSCAT

Std (m/s) 
ECMWF

True std 
(m/s)

True std 
(m /s)

True std 
(m /s)

R2
zy R2

xz R2
xz

zonal wind 1.29 1.36 0.96 4.94 5.13 4.93 0.91 0.94 0.93
meridional

wind
1.29 1.28 1.01 4.54 4.79 4.46 0.91 0.92 0.93

Validation  by Triple co-location
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Monthly validation for MOSDAC
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Monthly validation for MOSDAC
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Monthly validation for MOSDAC
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Monthly validation for MOSDAC
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Evaluation of OSCAT derived wind speeds in the Antarctic ocean 
using in-situ ship measurements

Cape Town

Antarctica

Hobart

Comparison of OSCAT derived wind speeds with that observed
during the 29th InSEA. RMS error of 1.14 m/s and MAE of 0.98 m/s
is obtained from the comparison for “Normal condition”.
It is seen that under overcast condition, the OSCAT wind
measurements are underestimated.
Dotted red-line represents the 1:1 line. N gives the total number of
observation points taken in the study.

First time validation of OSCAT winds in the 
Antarctic region

29th Indian 
Expedition 
(InSEA)

Australian 
Expeditions

Investigation of 
InSEA data
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OSCAT Operational and Value-added Products

Svalbard

EUMETSAT NRSC-HYDNRSC-SAN Internet

EUMETCAST SAC

Analysis Winds

Value-added Prods

High-Resol Winds

MOSDAC

Oceansat-2

L2A (seg), L2B L1B, L2A, L2B, L3W, L3
S

L2B, L3W
, L3S

L2A, L2B L2B+ASCAT
Sea-Ice Oceanic

Rain-rate
Sea 

Surface 
Currents

L2A L2A, L2B +model

L2B, Alt.-SSH, SST

Internet
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Thane Cyclone as seen by 
OSCAT 

on 28 Dec 2011

www.mosdac.gov.in
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OSCAT High-Resoln Winds (Dec 28, 2011)
Comparison with ECMWF Winds for Jan-2012

(Jan-2012)
RANGE

Wind Speed (m/s) Wind Direction (deg) No. of 
PointsBIAS RMSE URMSE BIAS RMSE URMSE

0-30 -0.503 1.837 1.793 0.520 17.89 17.89 182487851

4-24 -0.411 1.717 1.690 0.468 15.44 15.44 151122347
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www.mosdac.gov.in

March 20, 2012
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www.mosdac.gov.in

June 10, 2012
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OSCAT WINDS
Vector Block Matching

Database
Reference Scene

A=Block of Reference scene
B= Block of analysing scene
Compute Matching Index:

Update B
Update A
Cmax=max matching index (c)

If
Cmax >0.6

Developing System
Yes

Prediction of Global Tropical Cyclogenesis (2011-12) 

Mean prediction 
Lead time: 60 h

POD: 100%

FAR: 2%

Cyclogenesis of TY MAWAR  
(31 May-05 June, 2012)

Prediction of Tropical Cyclogenesis using 
OceanSat-2 Scatterometer  Data 

Flow of Algorithm

Formation Time: 01 June 06 Z
Detection Time: 29 May 15 Z
Prediction Lead Time: 63-H

www.mosdac.gov.in
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(a) & (b) Maximum MI observed over the Antarctic 
continent and (c)&(d) Average MI observed for the Antarctic 

continent 

Antarctic Ice Shelves (1) Amery, (2) West and (3) Shackleton; 
QuikSCAT Data: 1999-2009;       OSCAT Data: 2009-10

Amery, West and Shackleton ice shelves are prone 
to significant melting 

Decadal Average values observed for the West 
and Shackleton ice shelves are comparable with that 
obtained for the Larsen ice shelf of West Antarctica

This indicates that, like western parts of Antarctica, 
the ice shelves in the eastern part of the Antarctica 
are also not immune to warming 

Data available from the OSCAT scatterometer 
onboard Oceansat-2 provides the seamless 
continuity of time-series data

Melting Index MI: Temporal reduction in Sigma-0 during 
summer from its average (preceding) winter value

Decadal changes observed in surface melting over 
the Antarctic Ice-shelves using scatterometer data
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Determination of sea ice melt onset 
Rational: (i) Melting of sea an important thermodynamical process in the polar regions;
(ii) Melt onset and freeze is associated with meaningful alterations in the shortwave albedo

OSCAT SSM/I

Data sets: OSCAT daily average sigma-0 (L3S); Daily gridded V-pol 19 & 37 GHz SSM/I Tb

Melt onset Date (day no. since 5 Dec 2010).
22
26

20
39

22
27

19
24

38
38

MAE: 
7 days

Sector-
wise 

Average
Onset 
Date

Yellow- OCAT; CYAN- SSM/I

OSCAT 
daily averaged σ0H (L3S)

Sliding temporal window 
of 6-days (images)

e.g., σ(1), σ(2), …σ(6)

Prepare a vector, A: A(1) = σ(1) - σ(2), 
A(2) = σ(2) - σ(3),

… A(5) = σ(5) - σ(6)

Compute the difference, D = σ(1) - σ(6)

Is

A(i) ≥ 0.5 (dB): i = 1 to 5 
for at least 3 images;

A(1) ≥ 0.5 (dB) 
&

D ≥ 3.0 (dB)
&

Daily STD ≥ 1.5
?

Melt Onset Date: 
Day corresponding to σ(1)
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--- Buoy
--- SAC
--- OSCAR
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PMB Meeting 16 April 2012

Synoptic map of model 

derived wind speed and wave 

height with altimeter track 

overlaid

MIKE 21 SW MODEL
Laila Cyclone
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SUMMARY
Monitoring of OSCAT Sigma0 for homogeneous targets being performed

Variation  observed between 2010 and 2012 datasets

Analysis with full dataset is in progress

Validation of OSCAT derived winds performed with buoys, other 

scatterometer and numerical models

Wind validation is also being performed with buoys on monthly basis

Value added products (High resolution winds and 12 hrly/daily  Analysed 

winds being generated regularly and are routinely being made available on 

www.mosdac.gov.in

Impact of OSCAT winds on ocean models studied with limited datasets

Prediction of Tropical Cyclogeneis performed with OSCAT data

Ice melt onset date (sector-wise) being determined for Antarctica region
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Discussions
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