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Introduction:  
 
Ocean surface temperature is a critical parameter for weather and climate research as well 
as oceanography. Very useful measurements can now be made under clear sky conditions 
using infrared techniques. Microwaves sensors allow extension to virtually all weather 
conditions, including the cloud covered portions of the oceans.  This paper will discuss 
the understanding of SST (Sea Surface Temperature) change and how to detect SST from 
satellite particularly with the AVHRR (Advance Very High Resolution Radiometer) 
sensor on NOAA satellite. Also there are some case studies and direct use of SST 
measurement applications on this paper. 
 
Background on SST: 

SST Heat Budget is the exchange of heat on the sea surface. The global SST distribution 
is directly related the sources and sinks of heat at the surface. 

 

Figure 1 shows that the ocean surface receives heat from1 

The factors which contribute to increase in SST are incoming shortwave radiation from 
the Sun, incoming longwave radiation from the atmosphere, conduction of warmer air 
toward cooler water, gain of latent heat through condensation and movement (advection) 
of warmer water into the region. The factors which contribute to decrease in SST are 
emittion in longwave radiation from the surface to the atmosphere, conduction of warmer 
water toward cooler air, loss of latent heat through evaporation and movement 
(advection) of cooler water into the region. Natually, the SST will increase if the net 
effect of these processes is such that the ocean surface receives more energy than it 
loses1.  

Typically, both SST and solar radiation are uniform in the east-west direction, along the 
latitude. However, strong variations in SST and solar radiation exist in the north-south 
direction, along the longitude. Over the long term, these variations are important factors 



which help balancing of incoming solar radiation and maintaining constant SSTs, and 
moderate Earth's climate1. 

 

Figure 2 shows the monthly average SST for May 1990. This figure also shows 
variations from the east-west distribution of properties along the eastern and western 
boundaries of the ocean basins. This includes the movement of water by ocean currents 
and the movement of water by winds1. 

Movement of water by ocean currents is a major factor in SST gradient.  

 

Figure 3 illustrates the movement of water by ocean currents. Warmer water is 
transported poleward along the western boundary of each ocean basin from about 25° to 
45° latitude in both hemispheres (depicted with red arrows), and cool water is transported 
equatorward along the eastern boundary of each ocean basin at these latitudes (depicted 



with blue and green arrows). This is the reason why the west side is warmer than the east 
side on Figure 21.  

The net north-south circulation of water acts to move warmer water from the equator 
region toward the poles where it is cooler, and cooler water from the poles moves toward 
the tropics where it is warmer. The ocean circulation helps the global heat balance by 
removing overload heat from the tropics and adding it to the polar regions. This north-
south circulation of heat is seen in the global SST distribution as a northward 
displacement of isotherms on the western sides of ocean basins shown in Figure 21.  

 

Figure 4 shows an image of SST for May 26, 1996, which indicates this northward 
displacement of isotherms associated with the Gulf Stream. Orange and red in the figure 
represent warm temperatures (25°C - 30°C) while green and blue represent cool 
temperatures (15°C - 20°C). The Gulf Stream is responsible for carrying tremendous 
amounts of heat from south to north1. 



 

Figure 5 shows the monthly average SST distribution along the west coast of the United 
States in August 1988. The cold SSTs (approximately 10°C) along the coast are clear 
indicators that wind driven coastal upwelling was occurring in August 19881. 

Open ocean wind drives upwelling near the equator in addition to the movement of water 
by winds and currents. Warming or cooling of SST can occur on daily, seasonal, or 
interannual time scales. With day and night cycle, the amount of Solar energy received 
changes dramatically; this can result in SST change by as much as 0.5°C over a 24-hour 
period. These small temperature differences are usually difficult to distinguish in satellite 
data. However, seasonal warming and cooling of sea surface is by far more dramatic.  
This variation is due to the combination of the tilt of Earth on its axis of rotation and the 
orbit of Earth about the Sun as depicted in Figure 6. This tile affects the energy received 
per unit area for Northern and Southern Hemisphere1.  

 

Figure 6 shows the tile of earth’s axis in one year period1  



As a result of this tile,  in winter the surface receives less radiation from the Sun than it 
loses to longwave radiation, conduction, evaporation, or advection, and its temperature 
decreases. This results in the Southern Hemisphere receiving slightly more energy from 
the Sun than the Northern Hemisphere. The Southern Hemisphere, however, consists of a 
larger percentage of ocean (consequently a smaller percentage of land) than the Northern 
Hemisphere. Since water has a much higher heat capacity it takes more energy to warm 
and cool water than it does land. Therefore, Southern Hemisphere has a smaller seasonal 
variation of SSTs than does the Northern Hemisphere1. 

In order to detect SST change thoroughly, the scientists would have to use air borne 
sensors which measure the intensity of electromagnetic radiation arriving from the ocean 
to the satellite. Since all objects with a temperature greater than absolute 0 emit 
electromagnetic radiation, there are two equations which allows one to predict the 
temperature remotely1.  

1. Stefan-Boltzmann’s Law: Hotter objects emit more total energy per unit area 
than colder objects. 

2. Wein’s Displacement Law: The hotter the radiating body, the shorter the 
wavelength of maximum radiation. 

Most of Earth’s object (from land, the oceans, and clouds) emit radiation is in the longer 
wavelength in the thermal infrared spectrum. Satellite sensors can detect and measure the 
amount of infrared radiation from Earth’s surface. From the amount of emitted infrared 
radiation, scientists can then calculate the temperature of the land and ocean surfaces, and 
of the atmosphere. This is of course for passive remote sensing1.  

 

Figure 7 shows the emittions from earth’s objects1 

Since the ocean, land, atmosphere, and clouds have relatively similar temperatures, all of 
these sources emit energy primarily in the infrared portion of the electromagnetic 



spectrum. Satellite can detect emittion in the infared region from surface (skin) 
emissions, direct cloud emissions, direct atmospheric emissions and reflected cloud or 
atmosphere emissions. It is the scientists’ resposibility to distinguish between all the 
measurements1  

 

Figure 8 shows the degree to which molecules in the atmosphere transmit 
electromagnetic radiation ranging from ultraviolet to microwave wavelengths. The closer 
the area of gray to the x-axis, the greater the tendency for the atmosphere to absorb, and 
not transmit, the radiation at those wavelengths. The atmosphere transmits (i.e., is 
“transparent”) electromagnetic radiation over most of the visible portion of the 
electromagnetic spectrum (wavelengths 0.4-0.7 µm). This is why we can see the Sun 
even on a cloudless day!  

The atmosphere generally does not transmit in the infrared electromagnetic region. 
However, there are four “windows” in the electromagnetic spectrum in which the 
atmosphere absorbs or emits little thermal infrared radiation based on the chemical 
composition of the atmosphere. These windows are 

1. 2.5-2.8 µm  
2. 3.5-4.0 µm  
3. 8.0-9.0 µm  
4. 10-13 µm  

Therefore, satellite sensors are designed to measure infrared radiation from the sea 
surface, operate in the above “windows,” The AVHRR sensor observes radiance from 



Earth at five wavelengths spanning the visible to thermal infrared portions of the 
spectrum (see Table 1)1. 

Table 1. AVHRR Wavelengths
AVHRR 
Channel 

Wavelength 
(µm) 

1 0.58 - 0.68 
2 0.72 - 1.10 
3 3.55 - 3.93 
4 10.3 - 11.3 
5 11.5 - 12.5 

Channels 3, 4, and 5 are in the infrared atmospheric windows and therefore can be used 
to observe the sea surface with minimal atmospheric interference1.  

Background on Remote Sensing: 
 
There are two types of remote sensing methods - passive and active.  
 
Passive sensors: 
Passive sensors sense only radiation emitted by the object being viewed or reflected by 
the object from a source other than the instrument. Sunlight is the most common source 
of radiation sensed by passive sensors. An example of passive sensor used for SST 
measurement is a Spectroradiometer. A Spectroradiometer is a radiometer that can 
measure the intensity of radiation in multiple wavelength channels. The bands are usually 
of a high spectral resolution. This is designed for the remote sensing of specific 
parameters such as sea surface temperature, cloud characteristics, ocean color, vegetation, 
trace chemical species in the atmosphere, etc2.  
 
Active sensors: 
Active sensors provide their own energy, in the form of electromagnetic radiation, to the 
object they observe. They send a pulse of energy from the sensors to the object and they 
measure the radiation that is reflected or backscattered from that object. Scientists use 
many different types of active remote sensors for instance a Scatterometer. A 
scatterometer is a high frequency, microwave radar designed distinctively to measure 
backscattered radiation. Over ocean surfaces, measurements of backscattered radiation in 
the microwave spectral region can be used to obtain maps of surface wind speed and 
direction2.  
 
Instruments Used for SST measurement: 
SST was derived from infrared (IR) observations collected by the AVHRR sensors flown 
on the National Oceanic and Atmospheric Administration's (NOAA) Polar Orbiting 
Environmental Satellite (POES) series. Water thermal properties in any region can be 
changed by conservative processes (mixing and advection) and by non-conservative 



interactions with the atmosphere (insulation, back-radiation, evaporation, condensation, 
and conduction). If the waters neighboring to a current are of a different temperature, the 
flow patterns are easily observed in AVHRR data. The temperature itself cannot be used 
directly to indicate flow, but the thermal gradients are indicative of fronts maintained by 
flow characteristics as shown in Figure 93.  
 

 
 
Figure 9 Synthetic Aperture Radar (SAR) image of the ocean surface in the Yucatan 
Strait showing 'puff' patterns related to convection in the marine atmospheric boundary 
layer.   
 
The SST measurement is that of the micron-thin skin of water on top of the ocean and 
may not be representative of the mixed layer beneath it. The skin temperature has been 
observed to be between 1.2 oC cooler and 0.8 oC warmer than the bulk. Multi-channel sea 
surface temperature (MCSST) uses comparisons between satellite infrared measurements 
and traveling skin of water in order to determine sea surface temperature. The mean 
offset between SST and MCSST is approximately 0.45 oC, but without more thorough in 
situ measurements, one cannot say which method is more accurate. The approximate root 
mean square (rms) error of the AVHRR SST retrievals compared with in-situ data, is of 
the order of 0.5 oC. Therefore AVHRR is a fair sensor for SST measurement3.  
 
Data from AVHRR are collected using the High Resolution Picture Transmission 
(HRPT) antenna located at the University of South Florida, in St. Petersburg, FL. All 
passes from all NOAA AVHRR satellite passes collected since September 1993 are 
available, including all nighttime and daytime passes starting with the AVHRR on the 
NOAA 11 satellite4.  

Even with sophisticated instruments such as the AVHRR, there are still sources of errors 
that every instrument experiences. By operating in the atmospheric windows described in 



the Back ground on SST section, the effects of the gas molecules in the atmosphere have 
already been minimized. Thin clouds such as cirrus and very low stratus clouds are a 
major source of error. Since they will lower the apparent sea surface temperature 
measured by the satellite, but not so much that the temperatures are obviously wrong as 
highly developed cloud would. A sensor in the visible region might be used to detect the 
cloud visually. Water vapor and aerosols are also a major source of error. They decrease 
the signal from the surface by absorption. They are also highly variable in both space and 
time4. 

Table 2 shows approximately how much lower the sea surface temperature measured at 
the satellite will be from the actual sea surface temperature (in °K) because of these 
various atmospheric sources of error. 

Table 2. Atmospheric Sources of Error 
from Stewart, Methods of Satellite 

Oceanography 
3.7 µm wavelength 10.5 µm wavelength
undetected 

clouds 
0-10 

K 
undetected 

clouds 0-10 K

aerosols 0.3-5 
K water vapor 1-8 K

water vapor 0.3-1 
K aerosols 0.1-2 

K 

other gases 0.1 K reflected sky 0.2-0.7 
K 

  other gases 0.1 K

With all these sources of error, there are ways to eliminate the error. To detect cloud, 
which is the most common and cause the most problems, there are 4 easy ways to locate 
them1.  

1. Maximum Temperature:  Ocean surface features are more persistent than clouds 
therefore clouds colder than the surface. However, with thin, low cloud, this is a 
poor method to estimate where cloud is located. 

2. Two Wavelength Infrared: Compare temperatures from 3.7 µm and 10.5 µm. 
The sea surface and uniform clouds can be detected in a visual image of the area 
of interest. If the temperatures at the two wavelengths are different, then there are 
scattered, undetected clouds in the scene.  

3. Infrared Variability: temperatures of clouds tend to be much more variable in 
space than temperature of the sea surface. Therefore, all areas having a small 
deviation from a mean brightness temperature close to that expected of the sea in 
the region are accepted as good values.  

4. Two Wavelength Visible-Infrared: uses reflected sunlight to detect clouds on 
the assumption that the sea is much darker in visible wavelengths than clouds  



Another common problem associated with SST measurement is the water vapor content. 
There are two methods to correct the signal arriving at the satellite for the effects of water 
vapor. 

1. Single-Wavelength Corrections: many instruments use only a single IR 
wavelength, usually 10.5 µm. In this case, climatological estimates of water vapor 
or regional radiosonde observations must be used.  

2. Two-Wavelength Corrections: because radiation at 10.5 µm is much more 
sensitive to water vapor than radiation at 3.7 µm, the 10.5 µm measurements can 
be used to correct the 3.7 µm measurements. The difference in temperature at the 
two wavelengths is used to estimate the correction for the influence of water 
vapor.  

After all these corrections methods were applied Stefan-Boltzmann’s Law can be used to 
estimate the SST from the signal recieved1. 

Applications: 
 
Wildlife Relocation: 
Sea surface temperature measurement is being used in many ways. For instance, the data 
can be used to help rehabilitate wildlife. In order to determine where to release stranded 
sea turtles, two important aspects of the SST data are used. The first one is the fact that 
turtles require temperatures above 68 oF (20 oC) to survive. Secondly, they must be 
released to a current that will not carry them back toward shallow coastal waters where 
they are vulnerable to predators. Using a satellite image to plot the distance where a ship 
would leave port, the best location to release turtles can be determined. The turtles would 
have the greatest chance of survival if they were released at the end of the white line or 
the cruise track as shown in Figure 10 below. In this location, the water is warm enough, 
and there is a much lower chance of them getting caught in a channel that would carry 
them back to shore, this channel is called an eddy (more detail in the Commercial Fishing 
Section). If the release area was determined only by measuring the sea surface 
temperature from aboard the ship, the turtles might accidentally be released into the eddy 
since the scientist aboard the ship would have no knowledge of the existent eddies5.  



 

Figure 10 is the satellite imagery which is used to determine the best location to release 
stranded sea turtles5. 

Coral Bleaching Location: 
Another example application of SST measurement is in determining areas of potential 
coral bleaching in the Caribbean that may be related to the 1998 El Niño event. Bleaching 
occurs when corals become “stressed”. Under such conditions, they expel the colorful 
algae called zooxanthellae that exist inside them. While corals can live for a period 
without the algae, they cannot survive for a long period of time. Bleaching occurs for a 
variety of reasons, but one of the most common means is warm water in the summer 
months. SST data can be used to monitor for these unusually warm area which is called a 
“hot-spot”. Figure 11 shows a hot-spot map for the summer of 1998 at the end of an El 
Niño event. Warm colors, which are indicated by yellow to red color, designate areas 
where corals are at risk of bleaching5.  



 

Figure 11 Satellites are used to determine areas where water temperatures are above 
normal. This information can alert scientists to areas which may be vulnerable to coral 

bleaching5. 

Power Plant Outflow Detection: 
Satellite data from LANDSAT Thematic Mapper (TM) and AVHRR were used to detect 
SST in coastal waters of Hsinta that receive cooling waste from a power plant. Ground 
truth (GT) temperature was measured from a ship concurrently with LANDSAT passes. 
The capability of the TM flown on LANDSAT 4 and 5 to estimate the SST for the 
purpose of monitoring thermal trails produced by power plants has been studied. The 
studies used the thermal band data combining with atmospheric processes which required 
local radiosonde measurements used in LOWTRAN 6 or 7 for corrections. Although the 
spatial resolution of the thermal band is only 120 m, it can provide distribution of SST in 
coastal waters that receive cooling waste from the power plant. Multi-channel sea surface 
temperature (MSST) techniques have been commonly used for the AVHRR and the root 
mean square differences of approximately 0.6 oC were found between satellite and in-situ 
data from GT. SST measurements by the AVHRR has spatial resolution of 1.1 km which 
is too rough for thermal waste analysis in a relatively small area. To combine the best of 
both approaches, the main idea was to make use of the high-resolution advantage or TM 
data and the high-accuracy advantage of AVHRR data6.  
 
In order to validate and compare the satellite results, the GT data was recorded. The 
temperature of the upper 1 meter of the sea surface was measured with a conductivity-
temperature-depth recorder (CTD), which has an error of 0.01 oC. The sampling points of 
SST were centered at the plant outflow and spreaded radially to a distance of about 2 km.  
Two methods were applied to the TM data for coastal thermal waste analysis. The first 
method is to calculate the corrected radiance and temperature by putting radiosonda data 



into-LOWTRAN 7 to correct for atmospheric effects. The shoreline can be determined 
from the digital data, because the reflectance of solar energy in the near-IR band from the 
water surface is much lower than from the land surface. The second method incorporates 
AVHRR data into TM temperature of each pixel near thermal waste differ from the GT 
data due to the atmospheric effect, they still exhibit a correct spatial distribution of 
temperature. The spatial distribution characteristics of temperature can be represented by 
a simple dimensionless matrix P(i), i.e.,  
 

 
Where Tb(i) is the uncorrected brightness temperature of the ith pixel, b is the average 
of brightness temperature. The AVHRR-derived SST can be obtained by using the 
following equation. 

T(i) = P(i) x              2)  
 

Where is the average of AVHRR-derived SST of all pixels in the selected area, T(i) is 
the corrected SST of the ith pixel.  

 

 
 

Figure 12 Shoreline determination using Landsat-5 TM band 5. Solid lines indicate 
contour lines of digital counts with value of 206.  

 
 

Table 3 the uncorrected and corrected (after applying LOWTRAN 7 process) radiance 
and brightness temperature for the TM thermal IR band. Where Tu: Uncorrected 
temperature (oC)     GT: ground truth (oC) Ru: Uncorrected radiance (mWcm-2 �m-1 sr-1) 
Tc: corrected temperature (oC)     Rc: corrected radiance (mWcm-2 �m-1 sr-1) 



Tu GT DTu=Tu-
GT Ru Rc Tc 

DTc=Tc-
GT Tu GT DTu-

GT Ru Rc Tc 
DTc=Tc-
GT 

21.75 28.97 -7.22 0.86 0.98 30.86 -1.89 21.30 30.26 -8.96 0.85 0.96 29.86 0.40 

21.30 30.14 -8.84 0.85 0.96 29.86 0.28 21.30 30.05 -8.75 0.85 0.96 29.86 0.19 

21.30 30.03 -8.73 0.85 0.96 29.86 0.17 21.75 33.11 -
11.36 0.86 0.98 30.86 2.25 

21.30 29.87 -8.57 0.85 0.96 29.86 0.01 22.20 33.13 -
10.93 0.86 0.99 31.84 1.29 

21.30 29.58 -8.28 0.85 0.96 29.86 -0.28 23.08 33.01 -9.93 0.87 1.01 33.77 -0.76 

22.60 30.51 -7.91 0.87 1.00 32.72 -2.21 22.20 30.88 -8.68 0.86 0.99 31.84 -0.96 

23.08 30.54 -7.46 0.87 1.01 33.77 -3.23 22.64 31.57 -8.93 0.87 1.00 32.81 -1.24 

22.64 34.59 -11.95 0.87 1.00 32.81 1.77 22.64 32.56 -9.92 0.87 1.00 32.81 -0.25 

23.53 34.42 -10.89 0.88 1.03 34.75 -0.33 21.75 32.29 -
10.54 0.86 0.98 30.86 1.43 

23.53 34.16 -10.63 0.88 1.03 34.75 -0.59 21.75 30.08 -8.33 0.86 0.98 30.86 -0.78 

23.97 36.43 -12.46 0.88 1.04 35.71 0.72 21.30 30.18 -8.88 0.85 0.96 29.86 0.32 

23.53 35.09 -11.56 0.88 1.03 34.75 0.34 21.75 31.50 -9.75 0.86 0.98 30.86 0.64 

23.08 35.43 -12.35 0.87 1.01 33.77 1.66 22.64 31.81 -9.17 0.87 1.00 32.81 -1.00 

22.20 34.36 -12.16 0.86 0.99 31.84 2.52 22.20 32.54 -
10.34 0.86 0.99 31.84 0.70 

21.75 29.92 -8.17 0.86 0.98 30.86 -0.94 22.20 32.02 -9.82 0.86 0.99 31.84 0.18 

21.75 30.10 -8.35 0.86 0.98 30.86 -0.76 22.20 31.56 -9.36 0.86 0.99 31.84 -0.28 

21.75 30.24 -8.49 0.86 0.98 30.86 -0.62  

mean(DTc)=-0.04 oC RMS(DTc)= 1.22 oC 
 
There are differences of 9 to 10 oC between ship-measured SST and the uncorrected 
brightness temperature when the atmospheric effects were negligible. After applying the 
atmospheric correction process, the radiance increased significantly and the mean and 
RMS of the difference between the GT and corrected SST reduced to -0.04 oC and 1.22 
oC, respectively. The difference between the GT and corrected SST at near the outflow 
location is only 0.71 oC6.  



 
 

Figure 13 SST image in which atmospheric effects were corrected for using LOWTRAN 
(27 June 1996)6  

 
The AVHRR data of 13:00 27 June 1996 were used in the second method. According to 
the data processing procedures, 4 AVHRR pixels corresponding to the same locations of 
the 70x 70 TM pixels were selected for the studied site. The AVHRR-derived SST of 
these four pixels is 31.1 oC, 31.52 oC, 33.7 oC and 34.42 oC, respectively. The TM-
derived brightness temperature is thus modified by the average temperature of these four 
pixels. Table 3 shows the GT and corrected (after applying AVHRR-data correction 
process) SST for the TM thermal IR band6.  
 
Ts : satellite estimated SST (oC) Tg : ship-measured SST (oC) 

Ts  Tg T<SUBS< sub>-Tg 

31.6900 28.97 2.72 
31.0400 30.14 0.90 

31.0400 30.03 1.01 

31.0400 29.87 1.17 

31.0400 29.58 1.46 

31.0400 30.51 0.53 

31.6900 30.54 1.15 

33.6400 34.59 -0.95 

33.6400 34.42 -0.78 

34.2800 34.16 0.12 

34.9200 36.43 -1.51 

34.2800 35.09 -2.02

Ts  Tg T<SUBS< sub>-Tg 

31.0400 30.05 0.99 
31.6900 33.11 -1.42 

31.6900 33.13 -1.44 

32.9900 33.01 -0.02 

31.6900 30.88 0.81 

33.6400 35.43 -1.79 

32.9900 31.57 2.07 

31.6900 32.56 0.43 

31.6900 32.29 -0.60 

31.0400 30.08 1.61 

31.6900 30.18 0.86 

31.6900 31.50 0.19



32.3400 34.36 -0.81 

31.0400 29.92 1.12  

31.0400 30.10 0.94  

31.6900 30.24 1.45 

31.0400 30.26 0.78   

32.3400 31.81 0.53 

32.3400 32.54 -0.20 

32.3400 32.02 0.32 

32.3400 31.56 0.78  

mean(Ts-Tg)=0.3152 oC RMS(Ts-Tg)=1.18 oC 
 
 
The mean and RMS of the difference between the GT and corrected SST was found to be 
0.86, which indicates a slightly better effect of correction than the first method. However, 
the difference between the GT and corrected SST at near the outfall location is 1.51 oC, 
which is greater than the first method6.  
 
Two methods were applied to the LANDSAT-TM data in determine the SST around the 
outflow of a power plant at Hsinta, southern Taiwan. The first method is through the 
atmospheric correction process using radiosonde data. It was found that the RMS error 
between the ship-measured and satellite-derived SST using this method was 1.22 oC. The 
results of the first method depend strongly on the quality of radiosonde data. The second 
method incorporates AVHRR data into TM data with a simple matrix operation 
technique. The RMS error of SST difference was found to be 1.18 oC 6.  
 
Commercial Fishing: 
In the commercial fishing business, the NOAA data which photograph the earth in visible 
photos and also in infrared (heat detecting) photos is used. The infrared photos provide 
not only a visible image of the areas that they are traveling over but also provide a heat 
signature of the land and sea and clearly show temperature separations on the oceans 
surface day or night provided that there are no clouds obstructing the satellites sensors7.  

Since the NOAA Polar Satellite photos come in the form of medium resolution ATP 
4/Km (4 kilometer) images, and very high resolution HRPT/AVHRR 1/Km images 
getting the raw data (in the form of a digital file) from the satellite is only the beginning. 
The data must be fully processed. This processing consists of first turning the data into an 
actual grayscale photograph and then calibrating the data and photo for temperature 
accuracy. The photo, which is always geographically distorted, must then be 
geographically reconstructed, mapped and plotted for accuracy so that latitude and 
longitude are scaled correctly. The photo then must be visually inspected by an expert 
who knows how to spot sun glare, fog water vapor or light clouds that can cause false 
data and result in inaccurate readings7.  

Finally, false color is added and calibrated relative to the temperature data on the photo 
and relative to the color bar to show what color represents what particular temperature. 
Individual areas are than cut out and plotting lines landmarks, areas of interest and 
fathom lines added7.  



This area where the temperatures change rapidly is normally a prime place for rips and 
for baitfish to collect. Once the fisherman gets to the selected area, they should check the 
boats temperature gauge to compare with the charts and start looking for rips, baitfish and 
ocean color change7.  

According to the food chain, plankton is attracted to the edge of rips and medium to 
strong boundaries of temperature change. Baitfish is in turn attracted to the plankton and 
ultimately, gamefish is attracted to the baitfish. This is the equation in which fisherman 
used to find fish. Therefore, identifying where the plankton and the baitfish are is a good 
place to start7.  

Rips is a good place to find fish. Rips appear as a long line with calm water on one side 
and more turbulent water on the other. Rips offshore are almost always a result of two 
distinct temperature boundaries and can also contain floating debris such as weeds wood 
and tuna grass along one of its edges. Usually, plankton gathers along the cooler (inshore) 
side of a rip and attracts baitfish. Gamefish will tend to stay on the warmer or offshore 
side of the rip but close to the ripline. Warm eddies are pockets of warm water 
surrounded by cooler water. They are usually large rounded areas that circulate at about 2 
knots. Their warmest parts are their edges. Warm fingers usually come out of a 
circulating eddy and protrude outwards, away from the eddy and appear as elongated 
sections of warm water. Spin offs are really something to see on a chart. Spin-offs are 
usually the smallest in regards to fingers and eddy however then come inshore the 
furthest. Spin-offs happen when a finger or part of a finger, breaks completely away from 
the eddy and heads away from it, usually inshore. Spin-offs are great places to target 
however they soon dissipate and become hard to see after a relatively short while as they 
are absorbed by surrounding waters. They last only about 2-3 days7.  

With these knowledge and chart of the SST pattern, fisherman can target fishes according 
to the type of fish and what type of temperature their habitations are and this is how 
fishermen find fish according to season and type of fish using SST measurements 
available7.  

Conclusion: 
SST is a powerful factor which affects the climate of earth. The change in SST should be 
studies for climatology reason and for other direct uses such as for marine biology and 
fishing. Other uses such as detecting oil spill on the surface of the sea can be important. 
Since the albedo of the sea surface will change due to the layer of oil on the surface, the 
area of oil covered region can be easily detected. Further study on SST should be done in 
finding a way to increase the resolution of the data. AVHRR has the resolution of 1 km, 
but this data might be trivial to other applications therefore high resolution and all 
weather sensors should be developed in the future.  
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