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 1.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! | 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.

(@) 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.



k]

(@) 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.

(Hint: z =1z, —%In PB [m], where R is the gas constant, g is the

a 0o

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

(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 Po = 1,000 mbar as a function of

temperature (T) and pressure (P) at a chosen elevation. (Hint: Start with dQ =
CpdT — VdP, where C, is the heat capacity of air at a constant pressure.)

(Ans) €= T[Fj



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

(%) (& (&)
dz dz Environmenal dz Adiabatic

(c) Estimate the dispersive behavior of air pollutants in the air when [3—0) 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 (Kt) measured over a grass field is 1,000 W/m2. The net radiation (Rn) is
60% of Kr,and the soil heat flux is 10% of Rn. A 0.5-mm evapotranspiration occurred while
the Ky measurements were obtained. Use the following constants: air density (pa) = 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 (H.).
(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 1.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! | can not do give any credit if you do not write anything.

(40 pt) 1. th= 2 = =<l thsho] 7hefs] A shr <.

(1) E-AF< A (radiation inversion) (FH=A] 50 &} o U E 7] &)
(2) ™h71-=<h 3L (air mixing depth) (BEEA] 50 &+ o| & 7] =)
(3) 48 YER = T 59 o (5 71 ol/& A A])

(4) %22 % (potential temperature) (FF=A] 50 &} oW E 7] &)

(20 pt) 2. Y5 7} = ool thake] 7hEs] A shal L.

(1) Ao =5 E 450 m ol EA8h= 7)o 2=83stE 574 ;
m u|Rkol] A o] 2= (Ty) 21 o] ol A o] 2=(To)7k M= Dok, o2 g
7] Eﬂl‘f*{;‘% = di7]el g AE 5 s As T ESHAIL. o,

200 m 7}#] 2] 31 %= E hy, 200 ~ 450 m 77}%]94 TEE hy \1}51 A=y
(2) 27189 di7] W= wjEd d7edE LS AV o= f5dd o,
A doR o]FalA &a AA WEF e WA HEeR JoA =



(20 pt) 3. o] = FF %] 9 o =2 ofgfo Fo4x aH I T
v} 2k (windrose) & & o T3}A
Yk
B
oo
beFs] dwstal o] & H(table)®

9o mrgEE 2 999 BEe

R EERTRES
) 919 2" & F = FE(prevailing wind)S 7| Akl 1 o] f-=
bralAe (=X 504 OUZ 7]%)
(20 pt) 4. ofgfe] THY ZE dAE AVPE FEHE BHi 1 A= F¥ 7)Y
M) e A o7 R & e S e, The gl 7 sl
4
o r~
P e
< A, 3 7
7y 4 S
¢
ei,éw(f’
71 ANVNNT// ANN NI/ AN N
99 ANMERGS AP = e FRAS 223, AE FA O]
P S HItsHA L
o 555

(2) AEZHE WZHE A7) wZo] AT/ E /A1
(FE=A] 100 A} o] H = 7] =)

ol-fE AP L.

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

(30 pt) 1. the Z E5roll thsto] 1efs] A ahA 2
(1) 717&3t 2 w1 7)deke] =2 kol (100 Ak oW Z 7))

(2) t71] = a1(mixing height) S & 9 T @™ EEY
Agsts, 28-S A3k 100 7 oW E 7] )
= wokek (b) oldl fEE Fo
n71E A Held o ((a), (b) 25 £33 200 & oW E 7] <)

=

rlo

(20 pt) 2. FolXl ™ol B0, & Eol Ay = UAE Hel

7ol A9A ATk

1' T‘ |

l

Oil




a4 08T

(1) Ae] " E 471 AT

2} ste] 1ol A 2.

() 9o ™A & = de= FF(prevailing wind)S 71 A3t 1 o]FE
o} 3A L (%EA] 50 2} o] Y 2 7] &)

(10 pt) 4. x];igﬂ © 2 5B 450 m Wol| A3l th7] 9 2= 3lE 43 23} 200
m " gkel A o] 25 (Ty)o} 1 ool e 2E(Ty)7t A2 gk, oleld 7]
‘ﬂE/\_] e A EH7]4 ot S A 5= 9= A8 G5 S 9

= hy, 200 ~ 450 m 7/}%]4 1% E hygfar s},

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

(30 pt) 1. Bt Zf =301 CHoto] ZHEfs| 2Bt

1) HiZlof elot &3S LIEtE = A= A (Hint: Ci7|0fl Ciet 282
o

H
‘go|stn O|E 4
(2) B2 = (potential temperature)

(3) SHi = (pressure topography)E = 28 (HHEA| 200Xt O|LHE 7|&)
(20 pt) 2. Ct2 2 E20 CHSHO] 7HES| HFSHA|R,

(Hint: 42 S E5l0{ 49Y)

2) AI#HOZHE 450 m WO EXst= Oh7|el 2=BstE ¥ 2t
200 mO|ZrOM S 2=(Ty)2F 1 O[OMe 2E(T)7t M2 =,



ojgigh 7| =2IEdE A= W79 ¢€3Hs Aud = U= A

FESHAIR. O, 200 m7tX|S] DEE hy, 200 ~ 450 m7tX[e| 11

P LI

-y

_

(20 pt) 3. 0= 3 X|9o| E&1 S HO|EE J|¥o2 ofzfo| Fo{Z 1D
AKACE CHS 220 EHStAI2.

A
=2 T AMA

[
ne
o |

Z2 dHtEhEo|(windrose)

(1) flel BHEE0IS 7] fIe 18S =3 2385t Ol H(table)Z

L} got0] HO[A[=.

2) o|°| O & =+ 91% & (prevailing wind)2 Z|X{st2 1 O|]E
=0IA| L ( 50 X} O|LH 2 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 1.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! | can not do give any credit if you do not write anything.

(20 pt) 1. Ct= =30 ZHES] EHotA| 2.

(1) t7l2gnet 0|2 & & A= U (2EA 150X O|LHZ 7|=)

oA o S0t SS0| nA 2 BYSH= O]+ (=Rt
A

Koz FEot0 2HSIE|, Z+Z 50X O|H = 7|=)
(30 pt) 2. Lt 2f S 30| ZHES| HOA|R. (MHEA| 22} 100X} O|LH 2 7|=)

dEu ds FHo

r|r

(1) JD 2L 7B YS HaHoR HYS 4 3

(2) 2 =G (temperature inversion)1f 0|2t 40| LOjLt= 7+E F=E

JE



(3) & =9

0 s
e

(20 pt) 3. FHMZEC 7|=5HA, CH7[2] HEEE 5522 wFotH L o [ O3

ol a4t 1 ol 7o tiet 29

—

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

(40 pt) 1. Ct= =30 2t=f3] E9t

>
to

(1) th7]el =2l=tsty Sgnt &0

)-a. 0|0 G222 O|X|= QA= (Bt Dot Y= L7ESICHD 71HE) (5 pt)
(N-b. (1)-a2| QIXI=2 BtEE = U= AN F= (5 pt)

@) 7ol a0 &= OlX= b 2B

(2)-a. TE A& RS HAE=E (5 pt)
2)-b. T2 +=d a1t A= ot s L (5 pt)

3) X7 FEFOIM CH7[2] 0|5 (RAlStsto] ©)
47| W =22 EXof e Ak (100X} O|LH2)
(40 pt) 2. Ct3 2 S 30 Zt2FS| A2, (ZH2 100Xt O|LH 2 7|=)

(1) DI 22 97|RYS gaNoz 4y 4 9

r|r

gEL I35 FHo



(2) Hi7| - 8-81F 2B, (10 pt)

(2)-a. CHZ| 7t P83t
(2)-b. Ci7|7F =8¢

i

(3)-a. GTAYO|EL? (5 pt)

(3)-b. 2= YO| LIEILL= O|F (5 pt)

(3)-c. FAYTAAYO| LIEILL= O] 7 (5 pt)

3)-d. 4TE W1 Ol BE 7|E=2 = &t o7 & (5 pt)

(20 pt) 3. 120 FO{ZI HIEEDO|(windrose)E 7|E2E CtE £330 HSHAIL.

(1) 52| X0 S LIEtL = L8

2) STt SH0AM Elx=+2| X0|E LEIH= Y
(3) T3 &= 2F5= LH

4) ¢ AN =27

Good luck on all your works to answer the questions.



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

(20 pt) 1. C}S D82 20223 128 1292 12F 317X CHFEHAl 7|4

O O|E{ & ZH| = (HI2H&0|, wind rose)2 LIEFH Z40|Ct Ct2 2t S220f oA 2.

05<  34<  80<  139< (wy)

LIEtLH = BHH (30X} O|LH 2 7|&)
= g (30X} O|LHZ 7|&)

2-1) T2t 0|E FE22 B 0|7 (ZZ 30X O] =2 7]&)
2-2) BHEE 2 tfFEYAIL X[FX §4 (100Xt O|LHZ 7]|=5)



(40 pt) 2. CH= Zf =30 ZHEf5| HolA 2. (4Z 100X} O|Li 2 7] =)

(1) 8t 22 7|2 ¢S eg|de 2 dget = Qe Z4EN AE TR
CH7| oHd (10 pt)
) mix (‘:f
A, ‘; :
(2) Y (inversion) 3 Atat 2 SL0,
(2-1) ™A 0[E? (5 pt)
(2-2) =A™ MO| LIEtLIE O] 7 (5 pt)
(2-3) SALY™EHAO| LIEtLIE O|F (5 pt)
(2-4) AW T Hd1t o] B2 7|ELE Moo OH7| /& (5 pt)

(3) 20| Tf7|o B2(fets S40 OXE Y (10 py)

o

(20 pt) 3. Cf= Z =501 tioto] ZH&o] 2EotA 2. (A2 100X} O|LH 2 7]F)

(1-1) ¢4 R 2A K= & (5 pt)

(1-2) =8 F50 A= &t & L (5 pt)
(2) X| 32 25N,

2-1) nEof g 59| H3} (5 pt)

2-2) A#32z Zogd = A= = (5 pt)

Good luck on all your works to answer the questions.



Environmental Micrometeorology
(Class #: 2769)
Total =90 pt

Mid exam. (23)

Hour: 10:30 ~ 11:45 am (75 min)
Date: 10 June 2024

Student Name:
Student’s SIGNATURE:
Student 1.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! | can not do give any credit if you do not write anything.

(30 pt) 1. CH2 Zf =30l T3] ZH2ks| A YSHA| 2. (242 200Xt O|L| 2 7| &)
(1) Bi7| 28t (air mixing height)

() 20| EX0| G2 of7|o| SalaterE S W

J

(3) oA HO M rif Hof S ztet 1 Of&

HO|E & SH| = (HFZZ 0], wind rose)2 LIEtHH ZO|CH CHS 2t S 30f ESIA| 2.

$ 0 4 8 1216 20%
<0.5ms

CALMY : ;
e ) ——

055 34<  80s 1395 (W)



£ LIEfL= & E (30%t O|LHZ 7] =)
U5 LiEtL = &% (30%} O|LHZ 7]=)

3-1) 31 0|8 #3322 E= 0|7 (&2 30%} O] = 7|&)
(3-2) BHIEZ &2 &AL X|dH £ (100X} O|LHZ 7| &)

o
(30 pt) 3. CtS 2t S 30 7teFs| HotAl 2. (242 150Xt O|LH 2 7|=)

(1-1) Olof CHet Ho|

o
(1-2) XEE, =58 XRBB 54 (x A0 1 X0|H 2 )

Good luck on all your works to answer the questions.



