Quiz: Diagnosis and Remote Sensing - Key
1. List four synoptic scale forcing mechanisms:
1. Large scale vertical motion 

2. Orographic lift 

3. Lee waves 

4. Radiational cooling of the cloud tops 

5. Spreading out of convective cloud 

6. Dissipation of cumulonimbus 

2. Pick a upper air feature and describe how it may tie into a diagnostic variable (of your choice):
Many possible aswers.
3. Under what condition(s) would one expect the formation of precipitation from low cloud:
Drizzle: thick stratus with advection, upslope flow or strong cooling from the surface.
Flurries:  upslope effect, strong surface cooling, strong mixing and instability.
4. Describe one or two ways orography can affect fire weather forecasting (large scale only):
Lee induced CI reducing daytime heating.
Upslope flow enhances convection

Convection forming in the lee of mountains

Mountainous terrain disorganizes convection

Channelling of winds
Subsidence produces a warm dry wind
More possible answers

Q 5 -What are the two basic mechanisms involved in fog formation.

Answer:

1 - Cooling of air to its dew point: Cooling the air temperature T until Td is reached to produce saturation, or when the saturation mixing ratio rs is decreased to reach the mixing ratio r. The process of cooling the air produces advection fog, radiation fog and upslope fog. 

2 - Addition of water vapour to the air: Increasing the water vapour content of the air Td until T is reached or when r is increased to reach rs to produce saturation. The process of adding moisture produces steam fog, and frontal fogs. 

Q 6 – Name 3 conditions would favour the formation of radiation fog.

Answer:


Favourable Conditions of Formation :
1. clear skies: to optimise the earth radiation cooling process, the longer the night, the longer the time of cooling and the greater the likelihood of fog. Hence, radiation fogs are most common over land in late fall and winter. 

2. small dew point depression at sunset (T - Td): less cooling is required to form the fog. 

3. light winds, < 10 knots, or slight turbulence: slight air movement brings more of the moist air in direct contact with the cold ground in order to distribute the cooling effect more rapidly through a deep enough layer. 

4. mixing ratio value increases with height (dr/dz > 0) : for dense persistent fog. 

5. wet surface : less cooling is required to form the fog. 

6. local topography: valley or low spot with cold air drainage favouring the cooling of the air. Because colder air drains downhill and collects in valley bottoms, we normally see radiation fog forming in low lying areas. Hence, radiation fog is often called valley fog. 
7. Condensation nuclei : the more the better for favouring the condensation phase. 

Q 7 – Name the primary growth mechanism responsible for the growth

of cloud droplets in cloud with temperatures of 0C or greater. 

Answer:

Collision-coalescence is believed to be the dominant precipitation-froming

process in the cloud whose tops do not extend to temperatures colder than 0C

Q 8 – Name 3 of conditions necessary for the formation of freezing rain. 

Answer:

1. An above freezing layer which is at least 30 hPa thick.

2. A below freezing layer deep enough to produce super cooling (aprox 1500ft).

3. Surface temperatures around 0C.

4. Low concentration of ice nuclei in the sub-freezing layer.

5. The precipitation must last for some period of time with little change in 1- 4. 

Q 9 – What type of precipitation would you expect to develop from a

          Stratiform cloud layer 1km or less in thickness with a

          temperature a) >0C and b) <0C. 

Answer:

           
a) drizzle 

b) freezing drizzle

Upper air

10. Why is data rejected and why would you use it (if you could) :
Numerical methods that produce the analysis deem the data not to fit with the analysis and reject it.  Good data is often rejected but can possibly indications of important development.

11. At what height, generally would you find the steering flow:
a. 5,000 metres

b. 10,000 metres

c. 3,000 metres

12. On which chart would you find the strongest jet:
d. 500 hPa

e. 850 hPa

f. 250 hPa

g. 700 hPa

13. Why is it important to take into account the isallobaric wind:
The isallobaric component of the pressure field can add to the surface winds by up to 15 knots.
14. What is the gradient wind composed of:

h. The pressure gradient force and the Coriolis force

i. The pressure gradient force, the Coriolis force and centrifugal force 

j. The pressure gradient force, Coriolis force, and friction

k. The pressure gradient force, Coriolis force and trajectory

15. What’s the usual difference in speed between the geostrophic wind and the gradient wind: up to 20%.
