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?

(e¢) 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.



(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

a o

gravity acceleration, and M, is the molecular weight of air.)

(Hint: z=2z, —

(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 (6) at P, = 1,000 mbar as a function of
temperature (7)) and pressure (P) at a chosen elevation. (Hint: Start with dQ =
CydT — VdP, where C, is the heat capacity of air at a constant pressure.)

BYe
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(b) Show that the potential temperature gradient of the air can appear to be:

(ﬁ) _ (d_T] _ (d_T]
dZ dZ Environmental dZ Adiabatic

(c) Estimate the dispersive behavior of air pollutants in the air when (fl—ej 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 (Kr) measured over a grass field is 1,000 W/m?. The net radiation (Rx) is
60% of Kr,and the soil heat flux is 10% of Rn. A 0.5-mm evapotranspiration occurred while
the Kt measurements were obtained. Use the following constants: air density (p.) = 1.225
kg/m>, heat capacity (Cp) = 1,004 J/kg-K, solar constant = 1,370 W/m?, 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.

(c) 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.

(40 pt) 1. Th ZF E5-o diste] 7hers] Arelal &

(1) E=-A} A (radiation inversion) (FE=A] 50 2} o| £ 7]&)
(2) ™ 7] & g} 3l(air mixing depth) (HE=A] 50 2} o] W 2 7] &)
3) ¢8-S YUetl= 99 =9 o (571 o1& A A

(4) A& %= (potential temperature) (FE=A] 50 2} o] H £ 7]&)

(20 pt) 2. TF ZF =50l i sfo] ghebs] Arelal L

(1) AZEA S ZHEH 450 m ol EAstE 7)o =XWstE S4$ 4 200
m 7] 5ol A & L= (T))$} L o] Aol A ¢ E(Tz)ﬂ M2 Gk, o] 3
7] B2l 58S 2= Ul7]e & ALt e A s FEsHA L. o),
200 m 7}A] ] 1L%EE hy, 200 ~ 450m7z}xu I EE hEkal 3o}

-Il

2) 271¢ke] 7] W= wEE gr)|edE5dEe] A 2o F%5E o,
dAHog o]EahA] ¥ AA WEF = v WEFo R Jox|=
ol & A3 L.
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(20 pt) 3. o] = 3k A o] T} T8 Hlo|EE 7|HEo & oo Foj 1Y}

vl 24 1] (windrose) S 4

(1) e vhguE 9] A% e T AWEL o] F H(able)R

214 8he] wo] 4] 2.

2) $19] "X & F T FTF(prevailing wind)= 7| AL 1 o] FE
ok EFA] Q. (REEA] 50 A} o] 2 7] %)

20 pt) 4. oo THI Fe
m 717k 7|t = e

7
P ¥ éf’“
ot PP % r
£ J ;i Q}\ ? y
g
{ b
{4 »2
LS

(1) 91e) ArNERE S
T2 B L.

@) AEERE WEHE 9719 HEo] AYF/E A m

ol fF-E A L. (FF=A] 100 A} o] 2 7]%)

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! 1 can not do give any credit if you do not write anything.

(0 pt) 1. U= 2 250l thste] zhefs] A L.
() 7178kt m71geke) =2 2kl (100 A o E 7] w)

(2) t7]19] =33l (mixing height)E & o A+ ¥ (-1
AR Ets, 18-S A 93 100 &} oW 2 7] &)

uich

= 2E9

3) #4740l BeHE () F& ROk (b) old aTHE Fo
M7 delE (@), () ZF EF3He] 200 2 o] W R 7))

(20 p) 2. %—ov Sgel A Wil o] A Sk UAY el 42

7150l AAA S
_T__

75 ¢cm .

il
N

Oil

[ J .

Hg



rlo

F% o6 2 /o ofdjo] o7l 1yt
ool A 2.

::1

(20 pt) 3. o] = 3 o] &
v} 2+ 0] (windrose) S €& 5 9

32
=
A
oo
i
|

W 99 g D7) 9% HPe s AP olF H(table)
AP 5o} mol Al

Q) 919 TN & F A= FF(prevailing wind)S 71 A s L o] HE
FEdHA L (=] 50 2L o] HZ 7))

(10 pt) 4. A ZHOZHY 450 m ol EAste di7]9] SEWstE 543 247 200
m el Aol (TS} 1 o] del Ao LRyt AR @ski=dl, oldd Y]
B EAS 2= U7y 4EE AT = e A4S FESAI L. old, 200 m 7}A] <]
I 5EE hy, 200 ~ 450 m 7HA] 9] AL =S hy 2fal sk}

1

Good luck on all your works to answer the questions.



Environmental Micrometeorology
(Class #: 3525)
Total =70 pt
Final exam. (27)

Hour: 10:30 ~ 11:45 am (75 min)
Date: 20 June 2018

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 exactly 75 min.
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.

(30 pt) 1. Bt Zf =501 CHoto] ZHEfd] 2 FoHAI.

(1) CHZloff ofet LS LIEHE = A= 4 (Hint: CH7[ofl TSt 282
HMo|stn 0|2 Aoz BH)

(2) &2 (potential temperature)

(3) SHi & (pressure topography)E &= 8 (YtEA| 200Xt O|LHE 7]|&)

(20 pt) 2. Bt Zf =501 CHoto] ZHEfd] 2 EoHA.

@ ANEHOZHEH 450 m WO E=XSt= CH7|Q 2EBZE & 4
200 mO|ZHOf Mol 2= (Ty)2F 1 O|AOMel 25 (My)7t MZ2 &=



olgfet of7| 2§88 A= 07|l HE Aud = Us 4
QESHA|IQ. O, 200 m7HX|e] IEE hy, 200 ~ 450 m7tX|Q] &
PY= LA

uu o

y

(20 pt) 3. O|= ot X|Yo| Bt S HIO|HE 7|gte= ofzfof FO{T &1}
) (@)

2
Z2 HEEO[(windrose)E &2 = UULE Cts 250 B L.

(1) #lel BHEE0E 7] fI2 W8S =9 235t Ol H(table)Z2

£} got0] HO|A[=.

| of oM & =+ S?iE ZZ(prevailing wind)2 7|Mst2 1 O|fE
( 50 X} O|LHE 7|=)

Good luck on all your works to answer the questions.



Environmental Micrometeorology
(Class #: 3253)

Total =70 pt

Final exam. (22)

Hour: 9:00 ~ 10:15 am (75 min)
Date: 13 June 2019

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 exactly 75 min.
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.

(20 pt) 1. Cr= =50 ZFE5| ©HotA| L.

(2) Fat Loff sietX[ oA S Ent SS0| nAtZ Hdst= O]« (=fat
RO 2 FEot0o] 2otk ZtZ 50Xt O|LH 2 7| =)

(30 pt) 2. CH= Zf =230 &S| HotA 2. (HEA 242 100%} O|UH 2 7] =)

(2) 2= Y™ (temperature inversion)1t 0|2t t 40| YOfLt= THE FE

JE



(3) 2 &0 =0

(20 pt) 3. 2BHZGE 7|=01A, C7[2] EEE 5T2=
=20 EotA L.

(1) 2282 822 #&4d1 1 o0 tiet 23

(2) O+ ergdel 2o ZdEdat 1 0|70 Chet &3

Good luck on all your works to answer the questions.




Environmental Micrometeorology
(Class #: 3272)

Total =100 pt

Final exam. (15)

Hour: 10:30 ~ 11:45 am (75 min)
Date: 15 June 2021

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 exactly 75 min.
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.

(40 pt) 1. Ct= =50 ZFE5| ©HotA| L.

) 712 22|=tety Sdat 2EH5H0]

(M-a. 0|0 &2 O|X|= QXS (B D=2t /== LHSICHD 7HE) (5 pt)
(N-b. (M-a8| AIX=2 BtFe = Y= AAA F= (5 pt)

)71 70 deE 0K ut 2HEsHY

(2)-a. T2 A
=

o
= TT
@b 72 48 8

_IQI_
(3) X7 EEF0 M 7|9l 0| & (RAIZIsHe HH)

4 CH7| W =22 EX{of [HE F (100X} O|LH2)
(40 pt) 2. S 2 230f 7t2F5| ESHA|2. (2442 100Xt O|L 2 7]=)

a=gL,

rir

(1) IT 2L W2y NeHoz Ly 4 9
A

ra
T
10



(2)-a. CH 717t eHYSICE 2= 208D
45t

—
(2)-b. Ch7|7t 228t BRL &L

I-—L_l_

1k 1 0|70 Cf

r

(3) Y™ (inversion) 3 A up 23S},

(3)-a. GTAHO[Z? (5 pt)

(3)-b. 2=HTAHLO| LtEfLt= Ol & (5 pt)
(3)-c. FAIFTH AL O] LIEfLL= O] 7 (G pt)
(3)-d. AT Ydut 0| B2 7|=22 ot 7| 7=

(20 pt) 3. 20| FO{ Tl HEED[(windrose)E 7|22 CtE =20

(1) &2 0| S LIEtL = & H

2) €2 SEM B2 XtO|F LIEtL= L&
(3) T3 = 2F5ts Y

4) ?l AN F=S27?

Good luck on all your works to answer the questions.

Ct2fn ZHEst= 7|

CHs

Al 2.



Environmental Micrometeorology
(Class #: 2925)
Total = 80 pt
Final exam. (22)

Hour: 9:00 ~ 10:15 am (75 min)
Date: 14 June 2023

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 exactly 75 min.
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.

(20 pt) 1. Ct= 082 20224 13 122H 128 312X CHEYA| 7|4
CIO|E & SHi = HHEE 0|, wind rose)2 LIEHH ZO|CH CHS ZF 230 ESHAIL.

(1-1) 229 £ LIEtL = B (30X} O|LH 2 7]|=)
(1-2) 59| fl=+E LIEfY= 2 (30X} O|LHE 7|=)
(2) T 20 A,
(2-1) TS 0|2 FECE E= 0|7 (42 30Xt O|HZ 7|8)
(2-2) BHHEE 2 & 9Ao X|¥HE 54 (100X} O|LHZ 7|&)



o| EoAIL. (42 100X} O|LH 2 7]&)

(10 pt)

ﬁ

X0
0
ol

4

¥
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(2) Y™ (inversion)

(5 pt)

Of LIEFLF
Of L}EFL}

k2

ud

0l

b

<0
1B
pl
ar

(2-1)

(5 pt)
(5 pt)
2 Mool 7| /f3

SE

Moy

(2-2) 2=F7%
(2-3) BAE

= 0|7

Mol

(5 pt)

(3) 20| tf7|o| 22/8iet

[S| 2HStA| 2. (ZhZf 100t O|LHE 7]E)

7tz
— 1

(20 pt) 3. Ct= 2t =30 LSO

(5 pt)

(2-1) L=0f [HE S£0| Byl

(2-2) K|

(5 pt)

i
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e
ol
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Good luck on all your works to answer the questions.



