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A Simple Question

Are large freshwater lakes
warming?

What do we need?

1. Source of data (CDP)
2. Tools to analyze the data (McIDAS-V, Python)
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Lake Tanganyika
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Source of Data

CIMSS Climate Data Portal (CDP)

http://www.ssec.wisc.edu/cdp/main

* Entire PATMOS-x AVHRR Archive — 1979 to present
e Spatial, Temporal, and Product Subsetting

 FTP Pickup, NetCDF Formatting

* Freely Available
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nitial Data Assessment — McIDAS-V
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Initial Data Assessment — McIDAS-V
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Data Processing and Methods

For Each Image:
Land Mask
Cloud Mask
Average Remaining Pixels
For Each Remaining Pixel:
Accumulate Trend Data
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A Few Python Scripts

def analyze region(water_mask, data, day, region, lon_bounds, lat_bounds, r):

lon = data['lon’]

lat = data['lat']

cloud_prob = data['cloud_prob’]
sfc_temp_retr = data['sfc_temp_retr'].copy()

bad = ((lon <lon_bounds[0]) |
(lon >lon_bounds[1]) |
(lat < lat_bounds[0]) |
(lat > lat_bounds[1]) |
(water_mask < 255) |
(cloud_prob > 0.25))

sfc_temp_retr[bad] = np.ma.masked

if np.ma.any(sfc_temp_retr):
mean_sfc_temp_retr = np.ma.mean(sfc_temp_retr)
date_and_mean = (date2num(day), mean_sfc_temp_retr)
print(date_and_mean, 'Temperature’)
r[region].append(date_and_mean)

else:
print('no useful pixels: {}'.format(day))
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Lake Erie AVHRR
Lake Surface Temperature
1985-2015 trend [K/century]
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Daily Mean AVHRR Lake Surface Temperature
Lake Tanganyika: 1985-2015: slope: 0.0977 Kjyr
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Lake Tanganyika AVHRR
Lake Surface Temperature
1985-2015 trend [K/century]
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Some Considerations

Some dates have multiple samples
(multiple concurrently functioning
satellites)

Some dates have no samples (extensive
clould cover)

Uncertainty for values near coastline




Conclusions

SSEC/CIMSS is a scientist’s toolbox
McIDAS-V and CDP, freely available

McIDAS-V is great for rapid visualization
and validation

Ok, science is not simple, but these tools
are making the job easier.

With remote sensing, we can now
monitor key atmospheric and climate
trends over long time periods.




Thank You!




