Changes in Sea Surface Temperature, Chlorophyll, and Ice Coverage in the Hudson Bay Region:
May and June 2001 — 2012

Global warming is a topic of concern into the foreseeable future. To add to our knowledge of the . _ f _ . _
extent of this process, our team: The Sea Surface Temperature (SST) team, chose to examine The Sea Surface Temperature (SST) Team shall describe trends in sea temperature, sea Image spatial resolution of 4km by 4km raster images SEA ICE CHOLOPHYLL
trends in sea temperature, sea chlorophyll and sea ice within Hudson. chlorophyll, and sea ice using Hudson Bay as a primary region of interest.
_ o _ e Post-process MODIS and AVHRR data to degree Celsius o Windowed out Hudson Bay Area, then re-classed | ® Download data from NASA Ocean Color
All data was obtained from two sensors and primarily from each June from 2003 — 2012. The June This objective has the following goals: : the images Website
data was a composite data consisting of measurements obtained when pixels in the scene were | | | e MODIS-AQUA Chlorophyll data was measured in units of g/m
visible. This data was windowed and processed for the regions of interest.  Demonstrate Image Processing Techniques with IDRISI o _ e Windowed to Hudson Bay
e Identify common processing issues and how to resolve them e Temperature data was chosen to be in the 11um wavelength at night * Masked land/sea ice = 1, water = 0
Results indicate some general trends and some correlations between temperature and chlorophyl. | | e Sampled six regions across the bay from
However, due to the limited amount of data used as part of this study, we were unable to make Our work focuses on data collected using the following NASA remote sensor systems: e MODIS-AQUA and AVHRR monthly composite images of SST and chlorophyll were e Determined from this the frequency of the water which to study average June chlorophyll
conclusive statements regarding the long-term trends of the data. downloaded for the month of June for the years between 2003 to 2012 pixels, increase in water pixels equated to a concentrations for the 10 year period
e Advanced Very High Resolution Radiometer (AVHRR) d : : :
ecrease in sea ice, and an decrease in water
This work proved valuable in terms of improving our ability to process remotely sensed data and to e Moderate Resolution Imaging Spectroradiometer (MODIS) e AVHRR monthly composites were available for the years between 2003 through 2009. pixels equated to an increase in sea ice e Profile average chlorophyll concentrations
further enhance our understanding of image processing techniques applicable to remote sensing ' within these regions
research. While our results our inconclusive, we acquired a greater appreciation of the complexity e MODIS-Terra monthly composite images of Sea Ice were assessed for the month of May
and the study of global warming as expressed in the yearly activity of sea ice, sea surface between the years of 2001 through 2005
temperature and sea chlorophyll.
MODIS-AQUA SST AVHRR SST
e Download data from NASA Ocean Color Website | o Imported and projected to (lat./long)
e Extract Temperature Scaling Equation from HDF . .
REGION OF INTEREST Hudson Bay S Z C P 9 E4 e \Windowed SST images to study area.
S SST and Chloroohvll Sample Zones e Import files into IDRISI using HDF Import Tool _
= MODIS Moderate Resolution Imaging Spectroradiometer - . , p 'y p Chlorophyll VS. SST MODIS VS. AVHRR SST ¢ Create MaSked land for eaCh Image
« Launched in May 2002 e Project each image to Lat/Longitude system
« Equatorial Crossing daily at 1330 hours <300 /)\\ 1 _ o T | | o e Generate and analyze image histogram
« Sun Synchronous , Near-Polar Orbit (98°) e : \/ s / e Scale to Celsius using equation in step two
« IFOV of 250 m (2 bands), 500 m (5 bands), 1000 m (29 bands) -1.31 f —¥ T Cholr-z3 £ —+—mMoDis-zs : : : : v
e Spectroradiometer measures 36 bands between 0.4 - 14.5 ym. g*l?g {; v 't \/ —— mSsSS5T-Z3 E 1.0000 - /\/ —— A VHRR-Z3 . Create Land Mask and OVERLAY |ma e ® Determlned |fO qua“ty Value IN qua“ty |mage
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AVHRR Advanced Very High Resolution Radiometer EESJ, //\\ //\\ // oy = Ejzzz / o
e Launched October 1978. deg C *\[ V E-n:annn P Present results ® PrOf”e |mage
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e 6 channel radiometer on NOAA-15 launched in May 1998. /h‘—‘\‘vb-/ = jizzz
22T o G h . 8 . e Sample zone three showed a strong correlation between temperature and chlorophyli
\ ?&”f’a%% &' | g e e Overall, there was a weak correlation between MODIS/AVHRR SST, and Chlorophyll/SST.
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MEAN PROFILE RESULTS Conclusion
Extent of Water Exposurein May In summary, we have demonstrated image processing techniques using IDRISI and data from two remote sensing platforms, MODIS
W 1400000 and AVHRR. Our work focused on sea surface temperature and chlorophyll levels in the Hudson Bay region. These two parameters are
T p _ . . . 1 9 . _ . . . , . . . . . . .
:: - \\ e The noise in the image made it difficult to differentiate land, important in understanding the bay’s ecosystem, ice melt, and may give scientists more information about global warming.
(ui)l _ : : ) | h W _ ack il gmf’““““ \ A sea ice and water. We’ve compared SST from these platforms over the region of interest. Our results indicate varying degrees of agreement between the two
I In the images of Hudson Bay, the color of the sea ice and land are the same (gray). ater is black in the image. : o \/ \ /,o e Results indicate a negative trend. However, five years is not ;;Iegjtforms.clnI sfomz\r/eljgll\?é\sh of Hhudson I?ay, both pIatfqrrr;s show?d ab5|:nllar rgc())rat8hly tdreg(c)lolgn.meﬁm SST W|’t|hdcertq|n ye_'Tl_Ls célf;ferlng by
© _ _ _ _ ' - e T - egree Celsius. as shown a large increase in temperature between and 2009 in all our sampled regions. The differences
- Looking at the image you can see the outline of Hudson Bay determined by the black pixels. 5 \ / e A IE] b/ ; between MODIS and AVHRR have been documented in other research projects. These differences may come from cloud cover, water
g - v e There was insufficient data to identify the cause of the change vapor, terrestrial dust, and volcanic activity (Zhenglong Li, 2006). Other causes may be the time of the satellite pass over Hudson bay.
§ | : in yearly sea ice in the region. Comparison of the monthly MODIS SST and chlorophyll levels, within the six zones, suggest a lack of direct correlation between them.
weemeome e However, the third sample zone (North East corner) has shown a strong correlation. The general lack of correlation between sea surface
temperature and chlorophyll concentration suggests that there are other factors that contribute more strongly than just temperature. These
201 O 201 1 201 2 could include nutrient flow from freshwater and other types of aquatic flora that may have significant activity across a range of temperatures.
This effort serves as preliminary work for further research. A similar approach can be applied to other seasons, such as late summer and
o Hudson Bay Mean Monthly SST winter. Multi-seasonal assessment would provide a profile on how temperature changes throughout the year. Additionally, studies
_ _ _ 238 June 2003 - 2009 encompassing periods of time longer than ten years are necessary to accurately identify environmental trends and their causes.
The following images represent monthly composites of Hudson Bay taken s
” from MODIS and AVHRR sensors in the month of June. AVHRR images were i;_? o e Slight positive trend
‘2 onIy available for the years between 2003 through 2009. The second and 1;553 3 - // e Fluctuating temperature over the seven year period
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g .. o - * Overall, MODIS AQUA temperature and chlorophyll has a weak This project was a collaboration by Ram B. Chhetri,
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