
GE2219 FAQ 2004

1) In the lecture notes for the 5th week, it is said that colder air will have a lower geopotential height (for any measurable pressure e.g. 500 mb), than warm air because the former is denser. However, this seems to assume that the ground level pressure is constant ("the air columns are identical" in the University of Illinois slide).

 **** Yes, we assume that surface pressure is constant.

If this were so, could there be a real life case in which higher latitudes (colder) have a *higher* geopotential height, because there's more air above it in the first place, so that it takes a great height to reach the pressure at 500 mb.

**** Because it is not just the amount of air which determines the surface pressure but primarily the temperature and we know that the temperature is less in higher latitudes, such a situation will not exist.

Does the spatial comparison of geopotential heights only measure the height at which a certain pressure occurs, not high/low pressure systems on the ground?

**** Yes

 Furthermore, it is said that when there is a pressure gradient in the upper atmosphere, there'll be movement of air from areas of higher geopotential heights to areas of lower geopotential heights.

**** Strictly speaking, because there are differences in geopotential heights, there will be pressure differences in the upper atmosphere which result in winds.

And then there would be a change in the weight of the receiving air column so that the ground pressure changes. Won't the geopotential height change as well for this air column because the weight of the column has changed?

****Not necessarily because the concept of geopotential height is primarily related to temperature. There can be changes in geopotential height if the air flowing into the column is of different temperature. See also p. 115+116 in the textbook.

2) Coriolis force is said to affect the direction of air flows - or any moving object generally outside of the 5ºN/S band. However, how can it be that cars in, say, Alaska do not jump the road when they travel on a straight road?

****Coriolis force affects movements over long distances (hundreds of kilometers), over short distances the deflection is hardly noticeable. Also the car is connected to the road and the driver will make sure it stays there.

Instead, I think that things on Earth generally move with the Earth's spin because some sort of force (perhaps gravity) pulls things along. Some evidence: 1) The atmosphere must move with the Earth's spin, otherwise, there will perpetually be a monstrous gust of wind everywhere!

**** The earth drags the atmosphere along and at the winds at or near the surface have to be zero or small because of friction.

2) Airplanes must move with the Earth's spin (even when stationary in the air) otherwise it would be faster to fly westward than eastward, jetstreams aside.

 **** Yes, due to gravity. This is how geostationary satellites remain stationary over one particular spot on earth.

3) by jumping up and down, we don't move anymore westward.

**** I guess you will have to jump higher to see an effect….

How can it be that winds get deflected as seen from space because the Earth spins? Don't their "absolute paths" follow the Earth's spin so that from another planet, the path seems to be a straight one, not a deflected one? Right now, the concept of Coriolis assumes that wind is moving independent of the Earth so that it maintains a certain "absolute path".(e.g. towards the North Star). But this doesn't seem to coincide with the evidences that I have shown.

****Any moving object in the air will be affected by the Coriolis effect such as winds, airplanes, missiles, etc. We may think airplanes are not because they get from point A to B, however, pilots continuously have to compensate for this deflection.

As I know, when air expands, it cools and when it cools RH increases(chapter:atmospheric moisture).

Question is- it was mentioned that when you warm air(it expands), thus it can contain more water vapour thus RH falls.

**** correct

 However when air parcel rises it expands thus it cools but since air expands, shouldn't it be able to hold more water vapour and thus does it mean lower RH?

**** No. You have to look at this independently of volume, i.e. the volume is fixed, i.e. we are looking at humidity per unit volume. When air rises, it cools. The capacity of cooler air to contain humidity is less which leads in a smaller saturation value of specific humidity or absolute humidity or vapour pressure and hence RH will increase.

And since dew point temp means temp of air to be cooled for saturation to occur, does this mean that air should actually be contracting ?

**** Dew point temperature is a hypothetical value. Every parcel of air has a dew point temperature depending on its moisture content without having to contract the air. As above we don’t care what the volume is doing.

Conduction is a mode of heat transfer by ______   _______. It is usually found in the ____________. (each blank represents one word)

molecular motion. soil

Am I correct for this question: Violent storms develop in air with high/strong thermal stratification. This condition is greatly enhanced by the conversion of latent heat when moisture condenses during uplifting in cumulonimbus clouds which have extensive vertical dimension. I am not sure about the first blank, should it be high or strong thermal stratification?

should be unstable, the rest is correct

MCQ: The primary factor that determines what type and how much radiation an object emits is:

a) albedo

b) scattering

c) temperature

d) distance to the sun

My guess is C: temperature, is that correct?

yes

In the Northern Hemisphere when the wind flows from the back, the higher pressure is:

a) to our right

b) to our left

c) straight ahead

d) slightly above us

I am not sure at all which option it is, is it from the back since wind blows from a higher pressure to a lower pressure, as for the direction is it because it is affected by the Coriolis effect? Which option should it be then? *confused*

to our right. see Fig. 4-12 in textbook for explanation

1) From ur prac 3 answer, u said that when the gradient of DALR is steeper than ELR, then the atm is unstable. But for prac 3 qn 1c, some of the answers u gave dont seem to fit this statement.

You have to be more specific - I believe this statement does fit the answers

2) Also, for prac 3, qn 1e, how I know that whether the cloud is consist of water or ice?

If temperature is below 0 degC they will consist of ice

3) For prac 3 qn 2d, the air is warmer when it descends from the top of mountain to the leeway side as latent heat is added. May I know that is it that the latent heat release when saturation pt is reach at the luv side of mountain is added to the air (the air is warmed by this latent heat) by the time this air reaches the leeward side of mountain?

yes

4) Referring to past yr paper re-test may 2003, qn 2, fill in the blanks, “the stratosphere is the warmest layer of atmosphere.  It lies above the troposphere and the boundary between them is called tropopause and marks the lowest part of atmosphere.” am I correct? Also, is thermosphere the coldest layer of the atm and it lies above the mesosphere and the boundary between them is called mesopause?

Since the answers to these questions are somewhat ambiguous, I decided to drop them.

5) Qn 3 may 2003 paper, “violent storm develops in air with unstable thermal stratification. This condition is greatly enhanced by the conversion of water vapour when moisture condenses during uplifting in cumulus clouds which have extensive vertical dimension.” Am I correct?

unstable, latent heat, cumulonimbus, vertical

6) “Conduction is a mode of heat transfer by molecular motion. it is usually found in the soil.” Am I correct? I really have no idea in this qn.

Yes

7) May I know what is optical pathlength?

Distance radiation has to travel through between top of atmosphere and surface 

8) Is it that higher pressure gradient force will have higher wind speed?

Yes

May I know how PGF affects wind spend and direction?

The higher the PGF, the higher the wind speeds, the higher the Coriolis force, the higher the deflection and v.v.

9) When radiation is absorbed by an air parcel, the temperature will increase?

Yes

10) What causes the horizontal pressure differences? Is it the differential heating and expansion?

Yes

11) For past yr qn 2003 april, MCQ qn 10, in the northern hemisphere when the wind blows from the back, the high pressure is ___? Is the answer “to our left?why?

It is "to our right". See Fig. 4-12 in textbook for explanation.

12) Why is it that in the northen hemisphere, outside the equatorial zone, winds aloft tend to blow with a wind speed inversely proportional to the isobar spacing and parallel to the isobars with low pressure to the left? I don’t understand the question. Is it asking about subgeostrophic flow wind?

Again, please see textbook p.121/122 and Fig. 4-12. The larger the spacing of isobars, the smaller the PGF and the smaller the wind speed.

13) Increased dust in the atmosphere will increase the Mie scattering? I think so as in hazy days, the sunsets and rise are redder, showing that there is an increase in Mie scattering. Am I correct?

See textbook p. 71

14) Radiation balance equation expresses the principle or conservation of energy? Or the equation shld be equation of state?

Conservation of energy

15) Can u give me a few examples of air mass? Can I say that water vapour in air is air mass/?

Air mass is a parcel of air with its own specific characteristics and a well defined boundary (e.g. tropical air mass, maritime air mass)

16) Sir, can u give us the answers for the past years qns? I’ve a lot of uncertain answers, but there is too many for me to ask you all..if we are not allowed to access to those answers, then never mind. =)

So far I have not provided the answers and I am not planning on doing so.

1. Does shortwave and longwave radiation vary from place to place or is it the same as the ones given in the notes?

The values given in the notes are global averages. They do vary from place to place (shortwave radiation is less over the poles compared to equatorial regions) and in response to surface temperature (the higher the temperature the higher the emitted longwave radiation).

2. In Chapter8, we read that winds get deflected due to Coriolis Effect and also the direction of deflection is determined by the pressure system too. However, why do the pressure belts vary alternately?(i.e. high then low then high and so on) Since the solar radiation that reaches Earth decreases with increasing latitudes, thus temperature also decreases, shouldn't regions moving away from the equator be of high pressure instread?

Temperature is only one factor that affects surface air pressure. Please have a look at the 3-cell model of circulation and how it has been derived from the simple 1-cell model. Wherever winds from different cells meet the resulting flow has to go somewhere. It will usually be deflected downwards which creates an active force or additional pressure on the surface which is why the hot desert regions are a high pressure rather than low pressure zone.

The textbook says that Westerlies are predominant in the upper atmosphere. I suppose, if taken from the perspective in the Northern Hemisphere, this is due to 1) decreasing geopotential heights polewards that cause a N-ward PGF and 2) the right-ward deflection of coriolis force.

Yes

This is also echoed in Rossby Waves and the jetstreams, a general W-E direction (minus the meridional flows). However, the textbook also mentions that it is possible for the upper flows to be in the E-W direction. In that case, won't the geopotential height have to be higher at higher latitudes? 

The situation as mentioned in the textbook (p. 121, 122, 123) is applicable for average conditions. It is clear that on average there is a pressure gradient from S to N (because of temperature differences) which will lead to westerly flow. Easterly flow in the upper atmosphere of the mid-latitudes, if at all present, will be short-lived and of little importance. Over the tropics this situation can happen, similar to surface winds which are often from the east.
You also said that planes generally move with the Earth's spin, like geostationary satellites. I remember learning about centripetal force and circular motions in Physics (which I remember little about). Gravity would provide the necessary centripetal force for things on Earth, including the atmosphere, to spin. I have a tendency to think that if a parcel of air is moving near the North pole, it will naturally rotate with the Earth because of this centripetal force. If so, then the relative speeds of rotation between the Earth and the object can be as good as zero, and any motion by the object would be in a straight path (from space or otherwise). So the animation, in which the pinball does not rotate with the Earth, in the CD Rom provides a source of debate. There seems to be a lot of other complications such as the drag that you mentioned.

Near the poles, any object will experience a high rotational spin (more so compared to the tropics where rotation around our vertical axis is small) and hence experience a larger Coriolis force which will result in a larger deflection in reference to the surface.

Last question. You mentioned in the last lecture that cyclones and anticyclones on the surface gradually give way to troughs and ridges respectively in the upper atmosphere? However, wouldn't the pressure gradients be accentuated as one moves to higher altitudes? I think the textbook also suggests this because it takes increasingly greater heights to get to the next pressure reading (e.g. 500 mb - 300 mb) for mapping geopotential contours. (the thing is the textbook also mentions about cyclones and anti cyclones giving way to troughs and ridges). Has it to do with the general decrease in temperature polewards?

The higher up we go the less is the influence of friction and winds start to blow along isobars (instead of across them) which are fairly straight and parallel to latitudinal circles.

1) when T on DALR > ELR, that means the T of air temperature is warmer than its surrounding, meaning that the temperature of the air parcel is actually T on DALR?

****Yes 

It is this warmer air parcels than its surrounding that causes instability as this air parcel will continue to rise and accelerate as they are lighter in weight, meaning less dense?

****Yes

2) from lecture notes on Static Stability and Clouds, number 4th slide, under unstable atmosphere, from the graph, the blue color line, which represents ELR, there is a text in red font mentions that “temperature decreases more rapidly than -10C/km”. what temperature does it mean here?

****Temperature of ELR

is it that the temperature of surrounding air will decrease at a rate slower than that of the air parcel (which is 10C/km)?

****No, faster, i.e. more rapidly

3) Can I conclude that condensation will occur when the there is a lifting condensation level (LCL) which separate the stable and unstable atmosphere?

****Only if air parcel is lifted to condensaton level.

And that LCL occur when T on DALR<ELR<SALR?

****LCL occurs when T on DALR = T_dewpt

Can I also say that when T air = T dew pt, condensation occur?

****Yes

4) Referring to the 5th slide, when T on DALR < ELR, the atmosphere is stable. So the air parcel sinks instead of rising higher and higher up the sky?

****Yes

5) When T on DALR = ELR, the atmosphere will be neutral and the unsaturated air, air parcel, will remain at a new position. But may I know that what will happen to the air parcel which is in its new position?

****It will remain at its position and resist any movement to another position.

6) Why is there an inversion?

****Please see lecture notes 5 (Static stability and clouds)  p.10-11 and textbook  why inversions can exists.

7) Lecture notes on Static Stability and clouds, 12th slide on exercise, may I know what will be the temperature at 3000m? is it 4.5C?I know that u have discuss this on 1 of the lecture. But I was late for that lecture, hence, did not manage to get the answer from u.

****3.75 degC

8) What is geopotential energy?

****Energy associated with the potential energy of mass due to gravity.

9) Is it always true that at the top of the mountain, it is low pressure while at the bottom of a mountain, it is of high pressure?

****Yes, because pressure decreases with height.

10) Are there any calculations in the exam paper like those in our practical?

****Not in the climate part

11) Is it there an area is of high temperature, hence greater amount of longwave radiation emitted or shld we say due to a greater amount of long wave radiation, hence, the area is of high temperature?

****Areas with higer temperatures emit more longwave radiation.

12) Is it that when the air parcel reached its dew pt temperature, vapour pressure density = saturated vapour pressure density and that specific humidity = saturated specific humidty and that vapour pressure = saturated vapour pressure?

***Yes

13) Can I firmly say that specific humidity decreases with latitude?

****Generally and very broadly speaking yes, at least between locations that are separated by long distances, but exeptions are desert areas in mid-latitudes which have very low humidities simply because there is no water to evaporate.

14) When the question ask which locations is more humid given 2 locations, we shld look at their specific humidity, relative humidity or absolute humidity or their dew pt temperature?

****RH is the worst, all the others are acceptable.


