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The Northern Indian Ocean (NIO) is unique due to seasonal reversal of wind patterns, the formation of
vortices and eddies which make satellite observations arduous. The veracity of sea surface wind (SSW)
and sea surface temperature (SST) products of sun-synchronous AMSR-2 satellite are compared with
high-temporal moored buoy observations over the NIO. The two year-long (2013–2014) comparisons
reveal that the root-mean-square-error (RMSE) of AMSR-2 SST and SSW is <0.4◦ C and <1.5 ms−1 ,
respectively, which are within the error range prescribed for the AMSR-2 satellite (±0.8◦ C, ±1.5 ms−1 ).
The SST–wind relation is analyzed using data both from the buoy and satellite. As a result, the lowSST is associated with low-wind condition (positive slope) in the northern part of the Bay of Bengal
(BoB), while low SST values are associated with high wind conditions (negative slope) over the southern
BoB. Moreover, the AMSR-2 displayed larger slope for SST–wind relation and could be mainly due
to overestimation of SST and underestimation of wind as compared to the buoy. The AMSR-2 SSW
exhibited higher error during post-monsoon followed by monsoon season and could be attributed to the
high wind conditions associated with intense oceanic vortices. The study suggests that the AMSR-2
products are reliable and can be used in tropical air–sea interactions, meso-scale features, and weather
and climate studies.
Keywords. AMSR-2; SST; sea surface wind speed; moored buoys; Northern Indian Ocean.

1. Introduction
The Indian climate is aﬀected by the neighbouring
oceans, particularly the Bay of Bengal (BoB) and
Arabian Sea (AS), hereafter called as the Northern Indian Ocean (NIO). In the tropics, the surface
parameters such as sea surface temperature (SST)
and sea surface wind speed (SSW) impact air–sea

interactions. SST is an important and the potential
physical parameter used for understanding the climate change and weather forecasting (e.g., Xie
et al. 2002; Sutton and Hodson 2003; Latif et al.
2004; Dong et al. 2006). The NIO has peculiar
water properties, physical characteristics and variable features where the wind circulation pattern
is forced by the seasonal reversing of monsoon
1
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system. This makes the NIO as a challenging region
for measuring both wind speed and SST from insitu observations. However, under ‘Ocean Moored
buoy Network for Northern Indian Ocean (OMNI)’
program, the National Institute of Ocean Technology (NIOT), Chennai deployed good network of
instrumented moored buoys over the NIO basin.
These in-situ observations provide high temporal
data at moored buoy (ﬁxed) location (Eulerian
platform) with a determined time interval. However, these observations are precise and not everywhere. Though, this data do not provide spatial
variations of the ﬁelds, they address the observed
temporal variability of surface ﬁelds on several time
scales and can also be useful to validate model
outputs, remote sensing data, etc.
As in-situ observations are sparse over the
oceans, satellites became a major source for high
temporal and spatial observations. Earlier Indian
satellite IRS-P4 was the ﬁrst oceanographic satellite, which provided the oceanographic parameters
like SST, wind speed, integrated water vapor and
cloud liquid water, etc. (Sharma et al. 2002).
Bhat et al. (2004) validated the derived products
of Tropical Rainfall Measuring Mission (TRMM)
Microwave Imager (TMI) satellite with the Indian
moored buoys data over the NIO basin. He found
that the root mean square diﬀerence (RMSD) of
SST is 0.5◦ C in the central BoB and 0.7◦ C in the
northern BoB. Parekh et al. (2007) also demonstrated the similar analysis of surface winds and
SST with the two space-borne sensors TRMM-TMI
and multi-frequency scanning microwave radiometer (MSMR) with the direct measurements of NIO
moored buoys.
The Advanced Microwave Scanning Radiometer
(AMSR-2) is the operational microwave radiometer which provides the global coverage of data.
It was launched by the Global Change Observation Mission - Water (GCOM-W) satellite developed by Japan Aerospace Exploration Agency
(JAXA) on May 18, 2012, to monitor the global
water and energy circulation. The GCOM (Global
Change Observation Mission) is a series of satellite programmes (GCOM-W1, GCOM-W2 and
GCOM-W3) to measure the persistent observations over the global ocean in a continuous manner.
AMSR-2 is situated at an altitude of 700 km
and its footprints (swath width) covers more than
1420 km radius. As the AMSR-2 is a microwave
sensor, it is capable to operate in all weather conditions and provides continuous data, which will be
helpful to understand the desperate situations that
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occur in real time scenario. Availability of AMSR-2
low frequencies (6.93 and 10.65 GHz) is used
for retrieval of sea surface wind (SSW) and SST
even under the cloudy conditions. The microwave
radiometer has many advantages in measuring geophysical parameters related to water over the earth,
such as observing various phases of water, viz.,
water vapour, cloud liquid water, precipitation, sea
surface temperature, sea surface wind, snow depth,
soil moisture and sea ice concentration.
Tomita et al. (2015) validated AMSR-2 SST and
SSW over the Kuroshio extension region and exhibited satisfactory accuracy of the data. Gentemann
and Hilburn (2015) also studied the overall quality of AMSR-2 data and demonstrated that SST
bias and uncertainty has small seasonal dependency and could be related to the seasonal shift in
the wind pattern. Hilburn and Smith (2013) validated AMSR-2 data over the Atlantic and Paciﬁc
Oceans and inferred that the data are in good
agreement with available buoy observations and
other microwave satellites. However, such validation over the NIO basin is limited.
Therefore, in the present study, we have made an
attempt to compare the AMSR-2 SST and SSW
ﬁelds, which are foremost for the air–sea interaction processes against the high temporal, in-situ
measurements from ﬁve moored buoys, viz., three
buoys in the BoB and two buoys in the AS region.

2. Data and methodology
2.1 Moored buoy observations
The ﬁve buoys deployed by the NIOT (National
Institute of Ocean Technology) measure nearsurface mid-ocean parameters and sub-surface
oceanographic parameters. The NIOT buoys have
a suite of sensors which measure air pressure, temperature, humidity, rainfall, wind speed (sea surface wind) and direction, SST, shortwave radiation,
long wave radiation, conductivity, ocean current
speed and direction at one-hour interval. Following
the objective of the study, the quality checks were
conducted for SST and wind speed parameters.
The SST is measured at a depth of 1 m (bulk temperatures) and no depth corrections were applied
to the SST. The wind sensor which is at a height of
3 m from the sea surface measures the wind speed.
In addition to the NIOT buoys, RAMA (Research
Moored Array for African–Asian–Australian Monsoon Analysis and Prediction) buoys and WHOI
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Figure 1. Location of moored buoys in the North Indian Ocean. Latitude and longitude of each buoy is mentioned in the
lower left corner of the ﬁgure. Star symbol indicates NIOT buoys, cross-with-circle indicates RAMA (Research Moored
Array for African–Asian–Australian Monsoon Analysis and Prediction) buoys and ﬁlled circle indicates WHOI (Woods Hole
Oceanographic Institution) buoy.

(Woods Hole Oceanographic Institution) buoys are
also used in the analysis. The locations (latitude
and longitude) of all the buoys are presented in
ﬁgure 1.
2.2 AMSR-2 product
The AMSR-2 3-day average data products (version 7.2) of 0.25◦ × 0.25◦ global resolution obtained
online from www.remss.com/missions/amsre, have
been considered for this study and is widely used
by various research groups to validate over diﬀerent parts of the globe (Hilburn and Smith 2013;
Gentemann and Hilburn 2015). It is to be noted
that the daily product of AMSR-2, i.e., ascending
and descending passes has data gaps. The AMSR-2
measures the SSW in two diﬀerent frequencies, i.e.,
SSW-LF (low frequency) and SSW-MF (medium
frequency). The SSW-LF is less aﬀected by rain
and the atmosphere than SSW-MF. SSW-MF is little noisier when compared to the SSW-LF (http://
www.remss.com/missions/amsr). In this study, we
used the AMSR-2 SSW-LF data to compare with
the moored buoy observations.
The AMSR-2 satellite has the distinct, prescribed accuracies (release accuracy and standard
accuracy) for the standard products. The release
accuracy is deﬁned as root mean square error
(RMSE). The comparison of AMSR-2 with moored
buoy observations helps to conﬁrm whether it is
in consigned accuracy or not over the NIO region.

Table 1 provides the resolution and accuracy of
moored buoys (Venkatesan et al. 2013) and AMSR2 satellite parameters (Kachi et al. 2014).
As AMSR-2 is a 3-day moving average gridded
product, the 1-hr buoy observations are converted
into 3-day moving average for homogeneous comparison. The AMSR-2 measures the wind speed at
a height of 10 m from mean sea level. The logarithmic wind law, consistent with Singh et al. (2013),
is used to transform the 3-m wind speed to 10-m
winds. In the above logarithmic wind law, we have
not considered the atmospheric boundary layer.
There is a discontinuity in moored buoy observations and can be partly attributed to the lack of
ship time, sensor failures in the presence of oceanic
vortices (for example, depressions, cyclones, etc.),
ﬁshing activities in the nearby buoys and weather
conditions over the ocean, etc. The data gaps
shown in table 2 during 2013–2014 can be linked to
the above-mentioned reasons. Therefore, the statistical analysis is conducted with coexisted points of
AMSR-2 and buoy data.

3. Results
The SST time series of AMSR-2 is compared
with the buoy observations at locations shown
in ﬁgure 1. The total data pairs used for this
study is 1691. The analysis of all the datasets
over the NIO suggested that AMSR-2 SST is
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Table 1. SST (◦C) and wind speed (ms−1 ) speciﬁcations of NIOT moored buoy sensors and AMSR-2.
Moored buoy sensors
Parameter
NIOT buoy SST
NIOT buoy wind speed
AMSR-2 satellite
Parameter
AMSR-2 SST
AMSR-2 SSW

Sensor type/make

Sensor resolution

Thermistor/Seabird Micro-CAT SBE37
Vane + ﬂux gate compass/Lambrecht
Sensor
Microwave radiometer
Microwave radiometer

Table 2. Total data gaps (in
days) of individual moored
buoys during 2013–2014.
Buoy
ID

SST
(days)

SSW
(days)

AD07
AD08
BD10
BD12
BD14

390
449
327
349
348

224
193
102
0
151

highly correlated (0.95) with a bias of 0.09◦ C
and RMSE of 0.38◦ C with buoy observations.
Overall time series analysis indicates that the
AMSR-2 overestimates the maximum SSTs and
underestimates minimum SSTs when compared to
that of the buoy (ﬁgure 2). It should be noted
that buoy provides a distinct signal of extreme
weather events, i.e., tropical cyclones. AD07 and
AD08 buoys showed a clear indication of the passage of TC Nanauk (June 2014; indicated by
an arrow in ﬁgure 2a, b) through SST variations. AD07 (AD08) buoys show an SST drop of
∼ 2.4◦ C (∼ 1◦ C). SST drop is calculated as the
diﬀerence between minimum and maximum SST
within the TC period. The SST drop is a function of the proximity of the TC to the buoy. For
example, the AD07 buoy which is 55 km apart
from TC Nanauk showed a higher SST drop and
AD08 buoy which is ∼388 km away exhibited a
less SST drop. In case of AMSR-2, there is a
data gap in both AD07 and AD08 locations during this TC which highlights the limitation of
microwave radiometer under heavy rain and high
wind (>20 ms−1 ) conditions (ﬁgure 2a, b) (retrieval
algorithm report 2013; available at http://suzaku.
eorc.jaxa.jp/GCOM W/data/doc/NDX-120015A.
pdf). Though, there is a data gap in AMSR-2
SST during the TC event, there is a signiﬁcant
SST diﬀerence before and after the TC pass. The

◦

◦

0.0001 C
0.1 ms−1

0.002 C
± 2%

Spatial resolution
◦

Sensor accuracy

◦

0.25 × 0.25
0.25◦ × 0.25◦

Accuracy
◦

± 0.8 C (released)
± 1.5 ms−1 (released)

Sensor range
−5−35◦ C
0−35 ms−1
Range
–2–35◦ C
0−30 ms−1

presence/impact of TC Nanauk at AD07 (AD08)
locations is noticed with an SST diﬀerence of
∼4.8◦ C (∼2.5◦ C). Considering another example,
over the BoB, a recent TC Hudhud (9–12 October 2014) passed in the vicinity of BD10. In case
of TC Hudhud, BD10 showed an SST drop of
∼3◦ C, while AMSR-2 exhibited SST diﬀerence of
∼2.1◦ C (30.3◦ C before genesis, i.e., 8 October 2014
and 28.2◦ C after the event, i.e., 13 October 2014)
(indicated by an arrow in ﬁgure 2c).
The qualitative time series comparison is supported by the quantitative error statistics, which
are provided in ﬁgure 2(a –e ). It infers that the
AMSR-2 is underestimating the SST (by approximately –0.09◦ C) over the AS and overestimating
over the BoB (by ∼ 0.1◦ C). The mean RMSE of
AMSR-2 SST over the AS is ∼0.35◦ C and highly
correlated (0.95) with the buoy observations. Similar error statistics are obtained for the BoB with
RMSE of ∼0.3◦ C and correlation is 0.95, respectively. These error statistics support the AMSR-2
observations for its use over the NIO region to
understand the diﬀerent processes like weather prediction, ocean forecast and coastal applications,
etc.
3.1 Wind speed variations over NIO
In addition to the SST parameter, the above analysis is also carried out for AMSR-2 wind speed,
which is one of the sources for SST alterations. The
time series and statistical analysis shown in ﬁgure 3
help us to understand the quality of AMSR-2 data
in the NIO region. The mean RMSE of AMSR-2
wind speed is 1.21 ms−1 . The overall correlation
is 0.9 with a bias of 0.26 ms−1 . This highlight
that the quality of AMSR-2 wind speed is within
the prescribed error range (i.e., 1.5 ms−1 ) over
the NIO region. AMSR-2 displays useful information/signals about the most destructive parameter,
the wind speed, of the oceanic vortices like in SST.
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Figure 2. Statistical analysis of SST (◦ C) at moored buoy locations for the period 2013–2014 (a–e) time series comparison
and (a –e ) scatter plots corresponding to (a–e) respectively, between buoy and AMSR-2. Total number of data points,
correlation, bias and RMSE of AMSR-2 SST with respect to buoy SST is given in (a –e ).

For example, BD10 location (ﬁgure 3c) exhibited
the peak wind speed more than ∼23 ms−1 (11
October 2013) during the life span of very severe
cyclonic storm ‘Phailin’ (∼7.5 km apart from the
cyclone track; shown with an arrow in the ﬁgure 3c) in October, 2013. The AMSR-2 SSW is perceived with similar high winds, i.e., >18 ms−1 on
12 October, 2013.
From ﬁgure 3(a –e ), the statistical analysis of
wind speed at diﬀerent buoys indicated that the
RMSE is <1.5 ms−1 for all the moored buoy locations and satisﬁes the release accuracy of AMSR-2
wind speed (Imaoka et al. 2010). Slightly higher
(but within the prescribed range i.e., ± 1.5 ms−1 )

RMSE at BD10 location may be due to the
fact that this region is active for oceanic vortices
such as monsoon depressions, intense TCs that
associate with high wind conditions (for example, the TC Phailin). The mean statistics indicate that wind speed is overestimating over AS
and underestimating over BoB by about 0.1 ms−1
and –0.2 ms−1 , respectively. The mean RMSE of
wind speed over the AS and BoB are of about
1 ms−1 and 1.3 ms−1 , respectively, and is within
the released accuracy. AMSR-2 wind speed is in
the same phase with that of buoy showing high
positive correlation of 0.93 (AS) and 0.89 (BoB),
respectively.
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Figure 3. Same as ﬁgure 2, but for wind speed (ms−1 ).

3.1.1 AMSR-2 SSW error statistics on
diﬀerent conditions
The analysis is extended to understand the quality
of AMSR-2 wind speed in a constructive manner, it is required to discern the range of wind
speeds into diﬀerent categories such as low
(≤5 ms−1 ), medium (5−10 ms−1 ) and high
(≥10 ms−1 ) wind conditions. Table 3 provides
the error statistics for these three categories of
AMSR-2 wind speed with respect to buoy data.
The overall statistics revealed that AMSR-2 wind
speed is highly reliable for low and medium wind
conditions with RMSE of 0.7 ms−1 and correlation of 0.8. However, wind data are less reliable under high wind conditions with RMSE of

1 ms−1 and correlation of 0.4 and is attributed to
the limitation of the AMSR-2 instrument under
high wind conditions (<30 ms−1 ) and heavy precipitation (retrieval algorithm report 2013; available at http://suzaku.http://suzaku.eorc.jaxa.jp/
eorc.jaxa.jp/GCOM W/data/doc/NDX-120015A.
pdf). It could be due to diﬀerences in both the
datasets due to 3-day running average. Such high
wind and precipitation conditions occur normally
in the presence of deep convective system
such as TCs, monsoon depressions, etc. At BD14
and BD10 locations (i.e., in the southern
and central BoB), the AMSR-2 is exhibited with
higher RMSE ∼1.17 ms−1 and 1.29 ms−1 and
less correlation of 0.24 and 0.47 for high wind
conditions.
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Table 3. Error statistics of AMSR-2 wind speed at diﬀerent thresholds
(ms−1 ) during 2013–2014.
Location
AD07

AD08

BD10

BD12

BD14

N (no. of
datasets)

Bias
(ms−1 )

RMSE
(ms−1 )

Correlation
(r)

≤5
5–10
≥ 10
≤5
5–10
≥ 10
≤5
5–10
≥ 10
≤5
5–10
≥ 10
≤5
5–10
≥ 10

159
192
51
138
220
85
171
236
58
233
334
14
114
291
44

− 0.12
0.28
0.47
− 0.37
− 0.28
− 0.66
− 0.12
0.21
− 0.37
− 0.34
− 0.44
− 0.29
0.25
− 0.009
− 0.76

0.61
0.72
0.99
0.75
0.66
0.82
0.71
0.79
1.29
0.76
0.81
0.52
0.70
0.79
1.17

0.80
0.86
0.46
0.83
0.90
0.87
0.78
0.81
0.47
0.78
0.81
0.008
0.85
0.77
0.24

AMSR-2

Sea Surface temperature (°C)

(a)

Wind speed
range (ms−1 )

(b)

Moored Buoy

Arabian Sea

Sea

surface

Arabian Sea

wind

s p e e d (ms-1)

Figure 4. Relationship between SST (◦ C) and wind speed (ms−1 ) for the period 2013–2014 for AMSR-2 satellite over
(a) Arabian Sea and (b) with the moored buoys. Note that data of all buoys during the period are considered for this scatter
plot.

3.2 SST–wind relationship over NIO
The study is further extended to understand the
SST dependency (either subskin or bulk) on surface
winds over the BoB and AS basins separately. This
analysis will explore the possible conditions for
SST changes in these basins with respect to wind
changes. All the buoys during 2013–2014 are collectively used to analyze the relationship over the AS
region. Likewise, the relationship is also obtained
from the AMSR-2 data. Figure 4 shows that temperature decreases linearly with the increase in
wind speed for satellite and moored buoy observations yielding a negative slope in the ﬁtted line. A

similar relationship is noticed at an individual buoy
location also. Parekh and Sarkar (2009) conducted
a similar study with the diﬀerence in temperature
(subskin–bulk) vs. surface wind and revealed that
variation of temperature with wind speed shows
the similar behaviour as obtained in the present
analysis.
Considering the BoB, an interesting fact is
noticed while comparing the wind speed variations
with respect to the SST. In the northern BoB, the
above-said relation is failed, while it is persisted
over southern BoB. A well-known fact, in the
northern BoB (considered as north of 16◦ N) is that
the freshwater discharge of major rivers such as

T e m p e r a t u r e (°C)

Surface

(a')

(a)

18°N, 89.5°E

(b')

(b)

Sea

(c')

Surface

16°N, 88°E

(c)

Wind

15°N, 90°E

(d')

(d)

S p e e d (ms-1)

12°N, 90°E

(e')

(e)
7°N, 88°E
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Figure 5. Relationship between SST (◦ C) and wind speed (ms−1 ) for the period 2013–2014 over Bay of Bengal. (a–e) represents the buoy observations at diﬀerent locations
such as (a) WHOI mooring (09-December-2014 to 28-January-2016), (b) BD10 mooring, (c–d) RAMA moorings and (e) BD14 mooring respectively. (a –e ) represents
the relation between SST (◦ C) and wind speed (ms−1 ) of AMSR-2 data at the corresponding locations of (a–e). The thick ﬁtted line in (a –e ) is the same as that in (a–e)
and plotted for clear intercomparison of relationship.
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Table 4. Season-wise statistical analysis of SST/SSW of AMSR-2.
Season
Pre-monsoon (April–May)
Southwest monsoon (June–Sep)
Post-monsoon (Oct–Nov)

No. of data
points

Bias*

RMSE

Correlation

274/180
438/456
223/289

0.303/–0.016
0.1158/0.340
0.1/–0.17

0.44/0.99
0.42/1.19
0.40/1.40

0.88/0.91
0.90/0.88
0.82/0.82

*Positive (negative) bias indicates overestimation (underestimation) of AMSR-2 data.

the Ganges–Brahmaputra–Meghna and Irrawaddy
rivers creates strong near surface halocline (Sengupta et al. 2016) leading to strong stratiﬁcation.
In contrast, due to lack of freshwater inﬂux, higher
saline waters are observed in the southern BoB
(south of 16◦ N) with less stratiﬁcation. The annual
climatology of surface salinity increases towards
south (Chatterjee et al. 2012). The average surface salinity at 18◦ N latitude is ∼ 31.87 PSU and
at 7◦ N latitude is 33.94 PSU. It indicates decreased
stratiﬁcation from northern to southern BoB. This
analysis is supported by a recent study by Neetu
et al. (2012).
Therefore, the statistical analysis is conducted
to understand the changes in the SST–wind relationship from northern BoB (>16◦ N; high stratiﬁcation) to south BoB (<16◦ N; low stratiﬁcation).
This analysis is carried out at ﬁve buoy locations such as WHOI mooring (89.5◦ E, 18◦ N; Weller
et al. 2016), RAMA moorings (at 15◦ N, 90◦ E and
12◦ N, 90◦ E; NOAA, PMEL) and NIOT moorings
(BD10 and BD14) (ﬁgure 1). In ﬁgure 5(a–b), it can
be clearly observed that the SST data is deviated to
the lower values from the ﬁtted line under low wind
conditions over the northern BoB. In other words,
the slope of the ﬁtted line is positive. Such deviation is mild over central BoB (ﬁgure 5c). Considering southern BoB (ﬁgure 5d–e), the low wind conditions are associated with higher SST values and
high wind conditions are associated with lower SST
values, inferring a negative slope in the ﬁtted line.
It is also noted that the spread of data on either
side of the ﬁtted line is more in northern BoB, while
it is conﬁned to the ﬁtted line in southern BoB.
On keen observation, it reveals that the slope of
the ﬁtted line is slowly changing in clockwise direction from northern BoB to southern BoB (ﬁgure 5),
i.e., from positive slope to negative slope. The similar statistical analysis is done with the AMSR-2
data (ﬁgure 5a –e ) at the corresponding locations
as in ﬁgure 5(a–e). Overall behaviour such as clockwise shifting of the ﬁtted line of the AMSR-2 data
is consistent with that of buoy observations at all
the locations of the BoB. However, the ﬁtted-line

slope of the AMSR-2 data is relatively larger than
that of the buoy ﬁtted line. It infers that there
is a large SST change for a small change in wind
speed (slope = SST/wind speed) in AMSR-2 data.
One of the reasons for the larger slope of AMSR-2
data could be mainly attributed to the positive bias
(overestimation) of SST and negative bias (underestimation) of wind over the BoB.
The analysis is extended to understand the
nature of SST–wind relation in diﬀerent seasons,
i.e., pre-monsoon (April–May), southwest monsoon
(June–September) and post-monsoon (October–
November) seasons. Note that this analysis is carried for 2014 as there are substantial data gaps in
2013. The season-wise error statistics presented in
table 4 indicates the positive SST bias (overestimation) is associated with the negative bias (underestimation) of wind speed in pre- and post-monsoon
seasons, while the overestimation of wind is associated with overestimation of SST during monsoon
season. The RMSE of AMSR-2 wind speed is relatively higher during post-monsoon season followed
by monsoon season and can be attributed to the
high wind conditions prevailed due to the presence
of intense oceanic vortices such as monsoon depressions and TCs. The AMSR-2 winds are highly
correlated with that of buoy during pre-monsoon
season than that of other two seasons.

4. Conclusions
The SST and wind speed derived from the AMSR2 is compared using ﬁve moored buoy observations
in the Northern Indian Ocean (Bay of Bengal and
Arabian Sea). The overall results revealed that the
SST and wind speed is in good agreement with
the buoy observations, within the released accuracy. The correlation, bias and RMSE of SST (wind
speed) are ∼ 0.95 (∼ 0.90), ∼ 0.09◦ C (∼ 0.26 ms−1 )
and ∼ 0.38◦ C (∼ 1.21 ms−1 ), respectively. Further
analysis revealed that the AMSR-2 data is reliable in low and medium wind conditions with less
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RMSE (∼0.7 ms−1 ) and high correlation (> 0.8)
when compared to that of high wind conditions.
The wind–SST relationship is evaluated separately over AS and BoB regions. The conventional
relationship between wind and SST (i.e., temperature decreases with increased wind speed) is persisted over the AS. The SST–wind relation over the
BoB may be inﬂuenced by the ocean surface stratiﬁcation, which has a diﬀerent character in northern
and southern parts of BoB. In the northern BoB,
an opposite wind–SST relation (i.e., low wind conditions are with low SST) is noticed. There is a
clockwise change in the ﬁtted line (positive slope
to negative slope) from northern to southern BoB.
Though such relation is obtained from AMSR-2
data, the slope (SST/wind speed) of the ﬁtted line
is relatively larger than that of buoy observations.
This could be because of overestimation in SST
and underestimation in the wind. The AMSR-2
data during pre- and post-monsoon showed overestimation (underestimation) in SST (wind speed)
and both the parameters are overestimated during
monsoon season.
Therefore, the present analysis highlights that
the quality of AMSR-2 SST and surface wind speed
data over the NIO basin is acceptable and can be
used in place of observations whenever required.
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