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PART I:  (15 marks – 15 such questions)

Circle the correct answer(s). Note: for each question, any number of answers may be correct (including all or none of them), unless you are specifically asked to circle one answer only.  You receive a mark for each correct answer that you circle and each incorrect answer that you leave blank. 

5 example questions:  

1.
In air photos, if ponds of water are seen in a dry landscape without drainage patterns:

a.
an impermeable material may be underlying the surface material

b.
the surface soil drainage is poor

c.
the topography is perfectly flat

d.
C-shape gullies should be visible

e.
overall tone of the non-pond areas is uniform and light

2.
Ground moraine characteristics in aerial photos include:

a.
undulating topography 

b.
mottled texture

c.
rectangular drainage

d.
channel scars from streams flowing out from the ice

e.
deranged drainage

3.
The spectral reflectance of:

a.
vegetation is less than soil in the red

b.
water is greater than dry soil in the mid IR

c.
sediment loaded water is greater than clear water in the red


d.
urban areas is generally high from the blue to the mid IR 

e.
young crops is less than fully grown crops in the near IR

4.
The ISODATA classifier:
a.
is commonly used in supervised classification

b. 
assigns each pixel to a cluster or group 

c.
classifies each pixel to the class of maximum probability

d.
includes a rule to merge clusters that are too far apart
e.
can only be used with Landsat spectral bands
5.
Agricultural applications of remote sensing include:

a.
vegetation stress mapping based on increased red reflectance of stressed vegetation

b.
crop yield mapping using vegetation indices

c.
soil moisture mapping based on reduced mid IR reflectance with increased soil moisture
d.
detection and mapping of weeds using Landsat data

e.
national crop inventory using Worldview data

Part II: Do either #1 or #2.  You must do Question 3 (Total marks for this section = 15)

Example calculations – more or other Qs may be asked.

1. Airborne digital camera imagery is to be acquired with 1.5m pixels using a digital camera with a 4000 x 3000 pixel sensor that is 23.1mm x 17.33mm and a 16mm focal length lens. Calculate:
i) the ground coverage of each photograph in metres x metres. (1 mark)
ii) the necessary flight altitude in metres. (1 mark)
iii) the number of photos required to cover an area 30km x 10km using 60% overlap and 25% sidelap. (2 marks)
iv) + two other Qs similar to the flight planning lab 
2a) With the aid of illustrations, describe how radiance from the sun interacts with the atmosphere and a given area on the ground to result in an image in a remote sensor. (4 marks)
b) You have been given a false colour image where, red radiation is assigned to the display colour blue, near IR radiation is assigned to the display colour green, and green radiation is assigned to the display colour red.  A red roof, with approximately equal near IR and red reflectance will appear as what colour in the image? Show your reasoning. (3 marks)
You must do the following question

3a) With the aid of illustrations describe the spectral reflectance of bare wet soil in the visible – mid IR   (5 marks)

3b) 1 Q (3 marks)

Part III: (10 marks)

1. Describe how you would use remote sensing to map the three classes, crops/rangeland, bare soil and water bodies across the prairie provinces of Manitoba, Saskatchewan and Alberta. Include specific details on the following: 
i) The spectral reflectance characteristics of these classes 

ii) The remote sensing system which should be used, including appropriate platform (satellite, airborne), spectral bands (e.g., B, G, R, near IR, mid IR, thermal IR, microwave), pixel size (or scale), ground coverage, season, etc.  Try to be specific – don’t just list all sorts of spectral bands and pixel sizes;

iii) The supervised classification and map accuracy assessment steps that you would use. 
---------------------------------------------------------------

Total = 40 marks: 15 Part I, 15 Part II, 10 Part III
