Applications of Satellite and Airborne Image Data to Coastal Management

Module 7. Tables for Lesson Answers 

Table 2.4. Width of runway at South Caicos

Image type
Number of pixels across runway
Pixel size (m)
Width of runway (m)

Aerial photography




SPOT Pan




Landsat MSS





Table 2.5. Average size of two mangrove habitats. Each pixel is 1 m wide x 1.1. m long.

Habitat
Rhizophora mangle
Fringing mangrove

Coordinates (X:, Y:)
241, 425 (DX:)
256, 412 (DY:)
173, 47 (DX:)
225, 129 (DX:)
278, 186 (DX:)

Habitat width/diameter (pixels)


71



Habitat diameter/width (m)






Average habitat diameter/width (m)



Table 2.6. Estimating the spatial frequency of seagrass and coral features using CASI imagery

Feature
Seagrass blowouts
Dense seagrass bed
Montastraea colonies

Coordinates
272, 119
250, 147
244, 158
228, 82
269, 96
194, 50
341, 244
349, 213
366, 239

Width (pixels)










Average width (pixels)










Average width (m)










Table 2.7. Predicting the descriptive resolution of aerial photography, SPOT Pan and Landsat TM for key marine features. A tick indicates that  the features are visible.

Sensor
Coordinates of
Spatial
blowout
seagrass bed
coral colonies


study area (c,r)
res. (m)
pred.
test
pred.
test
pred.
test

Aerial photography
259,356
2







SPOT Pan
264, 808
10







Landsat TM
141, 257
30







Table 2.8. Identification of seagrass and coral patches based on their texture. 

“S” = seagrass and “C” = coral.


SPOT XS
Aerial photography


coordinates
S / C
coordinates
S / C

patch 1
412, 434

260, 899


patch 2
409, 362

170, 269


patch 3
421, 410

360, 739


patch 4
402, 388

135, 490


patch 5
423, 374

366, 324


Table 3.3. Raw DN values for pixels at five row and column coordinates in each of the Landsat TM images (Bands 1-3).




November image
June image


Coordinates
Red [1]
Green [2]
Blue [3]
Red [1]
Green [2]
Blue [3]

Habitat
Col (x)
Row (y)
TM3
TM2
TM1
TM3
TM2
TM1

Deep water
614
377







Sand in very shallow water
537
82







Mangrove
446
175







Coral reef
270
426







Seagrass
616
116







Table 3.4. Spectral radiances from the TM header file, Lmin( and Lmax( in mW cm-2 ster-1 (m-1.

Spectral radiances

Band
Lmin(
Lmax(

TM1



TM2



TM3



Table 3.7. Specific inputs needed to run the 5S code for the two images.

Specific inputs
November image
June image

Type of sensor 



Date and time of image acquisition



Latitude and longitude of scene centre



Meteorological visibility (km)



Table 3.8. Outputs from the 5S radiative transfer code and parameters calculated from these.

Parameter
TM1
TM2
TM3

Global gas transmittance

0.917
0.930

Total scattering transmittance

0.854
0.897

Reflectance

0.044
0.027

Spherical albedo

0.108
0.079

AI (see Equation 3.4)




BI (see Equation 3.5)




Table 3.9. Surface reflectance values (on a scale of 0-1) for the two row and column coordinates which have not been completed for each of the Landsat TM images.




November image
June image


Coordinates







Habitat
Col (x)
Row (y)
TM3
TM2
TM1
TM3
TM2
TM1

Sand in very shallow water
537
82







Coral reef
270
426







Table 4.2. DN values for deepwater pixels (sample size = 2500).


Landsat TM band


1
2
3
4

Maximum deepwater DN value (L deep max) 





Minimum deepwater DN value (L deep min) 





Mean/modal deepwater DN value (L deep mean) 





Table 4.3. Calculating the maximum depth of penetration (zi).


Landsat TM band


1
2
3
4

Depth of deepest pixel with DN > L deep max


4.70
1.55

Depth of shallowest pixel with DN ( L deep max


3.71
0.66

Average depth of boundary pixels with DN values > L deep max


4.3
1.0

Average depth of boundary pixels with DN values = L deep max


4.2
1.1

Estimated maximum depth of penetration (zi)


4.2
1.0

Table 4.5. Li min and Li max  for each DOP zone i derived from Landsat TM image of the Caicos Bank. 


TM Band 1
TM Band 2
TM Band 3
TM Band 4

DOP 1
58 - 69




DOP 2





DOP 3


12 - 53


DOP 4



6 - 42

ki
0.0797

0.4196
1.4722

Ai
4.9236

4.6234
3.6376

Table 5.2. Calculation of deep water radiance (reflectance) for bands 3 and 4.

Band
Deepwater Mean
Deepwater Standard Deviation
Deepwater Mean – 2 Standard deviations (Lsi)

CASI band 3




CASI band 4




Table 5.4. Parameters needed to work out the slope (k3/k4) of the bi-plot of transformed and corrected band 3 and band 4 values for sand areas 4 and 7.

Parameter
Result

Variance of transformed and corrected Band 4 reflectances


Variance of transformed and corrected Band 3 reflectances


Covariance of Band 4 and Band 3 reflectances


Value of a


Ratio of attenuation coefficients (k3/k4)


Table 6.1. The values of the pixels nearest to the GPS coordinates obtained during the field survey.

GPS coordinates
Depth-invariant bottom index bands


Easting (X:)
Northing (Y:)
TM bands 1/3
TM bands 2/3
Habitat

237367
2378168


Sparse seagrass

237161
2378250


Sparse seagrass

241741
2381881


Sand

242162
2382248


Sand

Table 6.2. Minimum and maximum reflectances in depth-invariant bottom index images for 7 major marine habitats.


TM bands 1/3 depth-invariant
TM bands 2/3 depth-invariant

Habitat class
Minimum
Maximum
Minimum
Maximum

Dense seagrass





Sparse seagrass





Sand





Dense Montastraea reef





Gorgonian plain





Lobophora dominated algal areas





Coral patch reef





Table 6.3. Combined class boundaries for Lobophora dominated algal areas and coral patch reefs.


TM bands 1/3 depth-invariant
TM bands 2/3 depth-invariant

Habitat class
Minimum
Maximum
Minimum
Maximum

Lobophora dominated algal areas and coral patch reefs





Table 7.2. Relating image data to field-measured estimates of seagrass standing crop at a series of GPS coordinates.

Site Number
Easting
Northing
Image data
Seagrass standing crop (g.m-2)

1
235077
2378832

3.79

2
242919
2392609

200.59

3
238570
2378027

109.20

4
238788
2377912

37.21

5
238669
2378027

57.00

Table 7.3. Calculating the area of seagrass standing crop classes around South Caicos. Total number of pixels = 392496, area of a single SPOT pixel = 529 m2, 1 hectare (ha) = 10, 000 square metres. 

Seagrass standing crop
Pixel Range
Percent of total number of pixels
Number of pixels
Area of standing crop class (m2)
Area of standing crop class (ha)

1 to 5
1 - 5





6 to 20
6 - 20





21 to 70
21 - 70





71 to 130
71 - 130





131 to 200
131 - 200





201 to 254
201 - 254





(units = g.m-2)






Land
0
50.47
198101
104795429
10479.5

Non-seagrass
255
40.45
158778
83993562
8399.4

Table 8.5. Calculating the average NDVI for two ground-truthing sites. Sum the individual pixel values and divided by 9 to get average NDVI in original image units for Table 8.6.

Site 72 

Central pixel: X: 236700, Y: 2379827

Site 79

Central pixel: X: 236693, Y: 2380128

























Table 8.6. Calibration data for regression of LAI on NDVI (calculated for CASI bands 7 and 6).


UTM coordinates

NDVI
Mangrove

Site
Easting
Northing
CASI 7/6
LAI

72
236700
2379827

1.64

79
236693
2380128

5.83

Table 8.7. The status of the mangroves in the image.

LAI range
Pixel values
% pixels (=% area)
Area (hectares)

Sea/non-mangrove
0



< 2
1-20



2-4
21-40



4-6
41-60



6-8
61-80



> 8
81-100
0.05


Total area of mangrove



Total area of image
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