1) Regarding the "Static Stability and Clouds", when ELR is less negative than SALR, it is considered absolute stable. Similarly, if the ELR is more negative than DALR, it is absolute unstable. Question is: If ELR is more negative than SALR and less negative than DALR, what is it 
called then?

This is how it goes:

If ELR is more negeative than the DALR - atmosphere is unstable or absolutely unstable

If ELR is less negative than DALR - atmosphere is stable

If ELR is less negative than SALR - atmosphere is absolutely stable (stable if air saturated or unsaturated

If ELR is between DALR and SALR - atmosphere is conditionally unstable

2) Generally, from what I read, winds in Northern Hemisphere deflects to the right and winds in Southern Hemisphere deflects to the left, thus giving rise to westerlies winds. Am I right?

You are right about the direction of the deflection due to tye Coriolis force, but assume wind travelling from north to south in the NH, deflection to the right would produce easterly wind (which is happening just north of the equator).

In the notes, for the subgeotrophic flow, the wind in Northern Hemisphere is deflected to the left as the PCF is greater than Coriolis force. It also mentioned it applied to supergeotrophic flow as well. I could not understand it. Can you explain to me?

You have to consider all forces not just the Coriolis force. In the example in the notes the PGF is larger than the Coriolis force, hence it will override it.

3) In the ITCZ, the moist air being less dense will tend to rise up and form cloud once reach dew point temperature, then it continue to rise up until it nearly reach troposphere where it is now cold and dry. Question is: Why the cold dry air does not sink back down immediately but diverge towards to the poles and cooled further before descending at 30S and 30N?

It cannot sink down because it would meet up up with the rising air, hence near the top of the troposhere, when it cannot rise any further, it will be deflected to the N or S. At this point it will start to cool (radiative cooling) and after it has travelled some distance N and S be cold and dense enough to sink back to the surface.

4) Generally, warmer air can have contain more water vapour, cold air can hold less moisture. Why is this so?

Because the saturation value increases with temperature. Warmer air means less dense air and more space between the molecules to accommodate water vapoure molecules.
5) the ELR is less negative than SALR, the air will be stable whether it is saturated or unsaturated.

does less negative mean that ELR is on the right of SALR?

YES

6) Likewise, if ELR is more negative than DALR, does it imply that ELR is on the left of DALR?

YES

7) Do we need to remember the various equations and the numerical values of the constants of the equations?

No

8) Why does the rotation of the earth create a higher height of the troposphere at the tropics?
The increased height is due to (1) stronger heating in the tropics which produces more energetic thermals which rise to larger heights and (2) rotational forces - similar to the shape of the Earth which is flatter at the poles compared to the equator because of centrifugal forces (the Earth rotates about an axis going through the poles), the atmosphere is also flattened over the poles.
9) Regarding the Rayleigh scattering and Mie scattering, will the scattered wavelength of light be observed (yes; please see p. 58 - Special Interest - in your text book) or the rest of the unscattered wavelength of light be observed? I get confused when I read the statements below.
It is stated that during very polluted days, the sky appear redder because shorter wavelength of light (blue) are scattered (Mie scattering). This implies that scattered wavelength of light (blue) is not seen (because they are filtered out and do not reach the surface, i.e. only reddish wavelengths can be seen). However, Rayleigh scattering is biased towards shorter wavelength of light (blue), so the sky appears blue (during the day - not near sunrise or sunset - we can see more of this scattered light when looking up into the sky, i.e. blue wavelengths are enhanced). This implies that the scattered wavelength of light (blue) is seen. .
 

Just like to ask whether we have to study the things that seem to have much more detail in the book than in the lecture notes, for example, all the information of the types of clouds. This is briefly covered in the lectures so do we have to study all the extra information in the textbook as well? 

 

Also, do have to memorize the formulas given as well as the graphs (and barometers)?
Please refer to my earlier class e-mail on this topic.
 

I read the textbook page 192 on supergeostropic and subgeostropic flow and I thought that there was conflict in these two sentences:

"Like geostropic flow, gradient flow develops only in the absence of friction, and the wind flows perpendicular to the pressure gradient." 

A few lines down...

"Here the air does not flow in a straight path; rather, it turns to the right and remains parallel to the pressure gradient."

 

So my question is: Exactly where did the wind flow? Perpendicular or parallel? Or did I miss anything?
Well observed! It should read "remains parallel to the pressure contours".
 

Another question: what is the difference between pressure gradient and pressure gradient force?
There is no real difference. Pressure gradient is the difference in pressure between 2 locations; pressure gradient force is the force associated with this pressure gradient, i.e. the pressure gradient normalized by the distance between the 2 locations and the mass of the air.
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Could you pls kindly explain to me  for question 2 practical 3, how the 1000 m height of saturation was calculated?
Td is 10 degC, i.e. air has to cool by 10 degC to reach Td; assuming cooling alomg DALR this will occur at 1000 m.
 and how the Td=4C and T=24C was obtained?  The provided answer sheet did not show the calculation steps. 
Above 1000 m air cools along SALR for next 1000 m, hence both T and Td will be 4 degC at the top. On the other side of the mountain the air warms along DALR, i.e. at the bottom T will be 24 degC and Td is unchanged (because no water vapour is added).

 

The SALR lapse rate is -6oC/km. My calculation to obtain the saturation height was: ((T-Td)/6C) x 1 km = 10/6 x 1 km = 1.667 km. 
The air is cooling along the DALR until it reaches saturation!

 If I use the same calculation, I will find at 2000 m (top of the mountain), the air temperature will drop to about 8C. Why is that such calculation is wrong?

 

The answer sheet said, we got to consider the dewpoint lapse rate as 0.2C/100 m. How is this assumption derived from and what is its significant?
If you want you can consider the dew point lapse rate (but you don't have to). The size of the dew point lapse rate follows from the text book. The significance is that Td, similarly to T, also decreases with height; the effect is small and we often neglect the dew point lapse rate.
 

1) From lecture 4, Atmosheric Moisture, say if wind is forced up a mountain, it will cool at DALR then reach dew point and continue to rise further at SALR. At which point do clouds form?
When the air temperature reaches dew point temperature.
Also, the temp of the parcel of the air descent and is warmer at the leeward side of the mountain. Why is this so? I thought all the air was turned to water vapour and formation of clouds? 
There is a tutorial exercise on the CD-ROM that came with your textbook which explains this in detail. Briefly, rising air cools along the DALR until it reaches saturation after which point it cools along the SALR (which is smaller). On the other side of the mountain the air warms along the DALR from top to bottom hence there will be a difference in temperature at the bottom between the two sides.
If the parcel of air is warmer, is it due to latent heat given out when water vapor condense?
Yes

 

2) From lecture 7, Atmospheric Pressure and Wind.

In the northern hemisphere, at supergeostraphic flow, high pressure system, wind blows to the right (I prefer "clockwise around the high pressure system"). Subgeostraphic flow, low pressure systems, wind blows to the left (I prefer "anti-clockwise around the low pressure system"). What about the Southern hemisphere? DOes the direct opposite happens?
Yes, please refer to Figs. 7-16 and 7-17 in the textbook.
I have a question about T–d, based on Question 2 of Practical 3.

As an air parcel travels upslope, it is cooled along DALR until it reaches T–d. The air parcel then reaches saturation and condensation occurs. T–d will remain the same as the air parcel continues to cool along the SALR. T–d is independent of temperature.

***Where did you get this from???

However, the textbook states that after T–d is reached and is the same as the air temperature. As cooling continues, T–d and air parcel temperature decreases at the same rate. The air parcel is now different from that before orographic lifting. There is loss of moisture from the air parcel after condensation takes place. The specific humidity of the air parcel decreases after condensation occurs which infers its T–d should also decreases. So why does T–d remains the same as that initially even at the top of mountain? 

***This is correct!

I understand that T–d at the leeward side will remain the same as that of the air parcel when it is on top of the mountain because there is no change in its water content.

***correct

I do not consider dew point lapse rate for the above. What I think is that T–d decreases after condensation occurs (***correct, at the same rate as T) but remains constant while descending in the lee.

1) Near surface winds will cut across the isobars. Winds will be spiraling into the high pressure system and winds will be spiraling out of the low pressure system. But in the next page of your lecture, the anticyclones in high pressure system is spiraling out of the cell instead of spiraling into the cell. Why?

Well observed! Your second part is correct, i.e. as shown on p. 11 in the lecture notes (winds are spiraling out of high pressure systems and into low pressure systems).

