Environmental Micrometeorology
(Class #: 2938)

Final exam (Closed Books and Notes)

Hour: 2 (3:00 ~ 5:00 pm)
Date: 18 December 2001

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is 2 hours. Answer
all questions on a separate paper provided. Be precise, logical, and ordered in your responses.
Show all your work! 1 cannot do give any credit if you do not write anything.

(20 pt) 1. Answer the following questions.
(a) Give the definition of atmospheric pressure.
(b) What is the potential temperature?
(c) List main forces effecting the horizontal motion of air.
(d) What is the difference(s) between mechanical and thermal contacts?

(¢) What is the sensible heat flux?

(20 pt) 2. Answer the following each item.

(a) Explain why the air pressure at high levels, for example, mountain tops, is lower
than that at sea one.

(b) For an extensive, flat and homogeneous ideal surface, identify the various
components that define the energy balance. For each component, explain the
principal environmental conditions controlling the magnitude of the energy flows.

(10 pt) 3. On December 15, 2001 at a high altitude over the Korean Peninsula, the pressure
topography at 16:10 pm could appear as shown below. The surface pressure is 1,000 hPa (1
mbar = 1 hPa) at which the temperature is assumed to be 0°C.
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(a) If one considers the distribution of atmospheric pressure indicated by a box, where
may the horizontal dispersion of air pollutants be directed to?

(b) Calculate each elevation corresponding to the isobaric lines indicated by a circle.
In doing this, use a 4-hPa interval between the isobars from 1026 to 1034 hPa.

RT . P
In— [m], where R is the gas constant, g is the
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gravity acceleration, and M, is the molecular weight of air.)

(Hint: z=z,—

(c) Draw the results obtained from the calculation above.

(30 pt) 4. Let us consider a parcel of air present at a high altitude with no significant mixing
with its surrounding air. The air would be behaved as an ideal gas dried adiabatically.

(a) Express the potential temperature () at P, = 1,000 mbar as a function of
temperature (7)) and pressure (P) at a chosen elevation. (Hint: Start with dQ =
CodT — VdP, where C, is the heat capacity of air at a constant pressure.)
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(b) Show that the potential temperature gradient of the air can appear to be:

(&), S
dZ dZ Environmental dZ Adiabatic

(c) Estimate the dispersive behavior of air pollutants in the air when (?j has a
'z

negative value.

(20 pt) 5. On a clear August day (13:00 to 14:00 pm) at our University, the total incoming
solar irradiance (K1) measured over a grass field is 1,000 W/m”. The net radiation (Ry) is
60% of Kt and the soil heat flux is 10% of Ry. A 0.5-mm evapotranspiration occurred while

the Kt measurements were obtained. Use the following constants: air density (p,) = 1.225
kg/m3, heat capacity (C,) = 1,004 J/kg'K, solar constant = 1,370 W/mz, and latent heat of
water vaporization = 2,500 J/g. (1 W=1J/s)

(a) Estimate the latent heat flux (Hy).

(b) Calculate the amount of energy available to heat the air.

(¢) Find the Bowen ratio

Good luck on all your works to answer the questions.



Environmental Micrometeorology
(Class #: 3579)

Mid-exam.

Hour: ~2 (10:00 ~ 11:50 am)
Date: 17 June 2014

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is ~ 2 hours.
Answer all questions on a separate paper provided. Be precise, logical, and ordered in your
responses. Show all your works! 1 can not do give any credit if you do not write anything.
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Good luck on all your works to answer the questions.



Environmental Micrometeorology
(Class #: 3520)

Total = 80 pt
Final exam.

Hour: 9:00 ~ 10:15 am (75 min)
Date: 21 June 2017

Student Name:
Student’s SIGNATURE:
Student I.D. Number:

Directions: Please enter your name on this page. Then sign the examination and enter your
student identification number above. Time allowed for this examination is ~ 2 hours.
Answer all questions on a separate paper provided. Be precise, logical, and ordered in your
responses. Show all your works! 1can not do give any credit if you do not write anything.

(5) 717t

@0pt) 1. THE 7 B &0 thakel 7heke] AmakA) Q.
wl7)dste] Fo Aol (100 7 o2 71)

Lo

(6) ™71

=k

23}l (mixing height) & & = 9+ *H (18L& 2
15, 282 A28 100 2 oW ZE 7] &)

0

O

(7) BA4n71dste] FEEHE (@ T2 Eokst () old 27EHE Fo
M7 HolH ((a), () B X8k 200 2L U 2 7))

20 pt) 2. o171 TPNA WRo], FF Eo Ael Y UAY o] £,
ESE TR
| g 5

175 e¢m Oil

H20 TI| 45em|

v |

o
M

[ N

Hg



(AR 2 o 3 o AFeahe G2 wdse 42 240 W, B 78 o
Feo WEE 47 p p,. p, O R EATT

@83} 15 FEGF (AF 1345 o AHE T, @ Fen 75
W5 717 13.6 9 0.8 o] Th.

(20 pt) 3. 1= 3 A o] F&a} FF HloJH S 7|Nko = ofol] Foixl I} ZE
HFeg ] (windrose) & B 7 JAATE ThE ==l Bk L.

() A9 HFIUE Q7] A HPL HE AYHT 0B HE(lable)®
A 5}e] Bol A 2.

4) 919l 2™l & 5 AE FF(prevailing wind)S 71 AEAL 1 o]FE
ok 3] 2. (HE=A] 50 2} o] U 2 7] &)
(10 pt) 4. A EH O ZHE] 450 m ]ol] EAJsh= tl7] 9] 2ERstE SA g 23 200
g

22 54S 2 gvle] HE g AE S 2l S fekAl e o), 200 m kA o]
T E hy, 200 ~450 m 744 €] ALEE hy kAl ok

Good luck on all your works to answer the questions.



