Homework Assignment 
(Water Quality Webinar)
Due by December 31, 2014

1. Which of the following statement is true?

a) Satellite remote sensing observations are most useful when used in conjunction with in situ measurements of water quality parameters
b) Satellite remote sensing observations are sufficient to provide quantitative estimation of water quality parameters, there is no need for in situ measurements

2. Remote sensing observations provide capabilities for direct monitoring of pathogens in a water body

a)  True		b)  False


3. List three sensors useful for water quality monitoring which are flying on satellites with a polar orbit 
MODIS, TM,  ETM+, OLI,  VIIRS, ASTER, Hyperion (any three) 

4. Which of the following satellite missions was launched most recently?

a)  Landsat
b)  NPP
c)  EO-1
d)  Aqua

5. MODIS is flying on-board these satellites

a) Terra and Landsat
b) Aqua and Landsat
c) Aqua and Terra
d) Landsat and NPP


6. One the most useful satellite sensors flying currently for monitoring Colored Dissolved Organic Matter is SeaWIFFs

a)	True		b) False

7. OLI  is a sensor flying on 

a) Landsat-5
b) Landsat-7
c) Landsat-8

8. Landsat/ETM+  provides more frequent observations per day than Terra/MODIS

a)  True						b) False


9. These remote sensing spectral bands are useful for deriving low Chlorophyll concentration in water

a) Blue and Green
b) Near-Infrared and red
c) Thermal Infrared and microwave

10. Landsat-ETM+  has spatial resolution that is :

a) lower than MODIS and higher than Hyperion
b) Same as MODIS and lower than Hyperion
c) Same as Hyperion and higher than MODIS

11. Landsat images can be acquired by using these tools:

a) GloVIS  and EarthExplorer
b) EarthExplorer and Giovanni
c) Giovanni and Seadas

12. In remote sensing data products Level-3 data have the highest spatial/ resolution

a)  True					b)  False

13. This mission will provide observations at much higher temporal resolution per day than current missions:

a)   PACE
b)   GEO-CAPE

14. ASTER can be classified as 

 		a) Active and Multispectral Sensor
b) Active and Hyperspectral Sensor
c) Passive and Multispectral Sensor

15. The highest spatial resolution of Level-3 water quality parameters from  Aqua-MODIS  available from  the Giovanni Ocean Portal is:

a) 250 m
b) 4 km
c) 9 km

16. From remote sensing observations, why may it be easier to monitor water quality over open ocean than in coastal regions?
  Less/no contamination from land or vegetation

17. List at least one advantage and one limitation of using remote sensing observations for water quality monitoring
Advantages: 
· Provides information where there are no surface-based measurements available and augments where they are
· Provides global/near-global coverage with consistent observations 
· Provides continuous coverage in comparison to point measurements
Limitations:
· Spatial/Temporal resolutions
· Spectral reflectance in the presence of clouds may be unsuitable to use
· Atmospheric contribution to the reflectance has to be corrected to get the surface water properties
· Medium-spectral bands data may contain effects of multiple WQ parameters
· Data may contain land contribution

18. List two multispectral satellite sensors and two hyperspectral satellite sensors useful for water quality monitoring
MULTI-SPECTRAL: TM, ETM+, OLI, MODIS, VIIRS, MERIS
HYPER-SPECTRAL: Hyperion, HICO

19. Which sensor(s) would you choose to monitor water quality of an inland water body with a surface area of about 90 km2 with high chlorophyll concentration? Explain why you would choose these sensor(s). 

Need higher spatial resolution and red and near-IR bands for high chlorophyll concentration. 
ASTER has NIR band with 15 m resolution – so that would be ideal
[bookmark: _GoBack]But Landsat/ETM+ and OLI, or EO-1/Hyperion with 30 m resolution may be OK!

20. Given the water quality conditions of the example in the previous question which spectral bands would you recommend to use for monitoring  high chlorophyll concentration?

Red and near-IR
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