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83 T a[t C h e e A y e .
,
K o w l o o n

H o n g K o n g , S A R , C h i n a

A b st P a ct

B o un d a ry l aLy er h a s a ditlr n al v a ri a tio n of t e m pe ra-ttLr e n e a r th e g r o t n d wi th th i ck n e s s v a ria[ti o m r a n gi n g 丘o m
h n d t ed s of m et e rs t o a fe w kil o m et er s . T h e d y n a mi cs Qf thi s la y e r c a 皿 r e V C al th e tr aLP p ed p ol h t aJlt S r el at e d t o

at m o sp h er e , c 山n at e , a n d lltl n a n a C d vi ti e s i n q 血a n ar e a s Of a city . I n t his p ap e r , w e p r e s e nt th c 血st ti m e a

c o m p r eh e n si v e r e 馳1t of t a cki n g t u b a n pl a n et a ry b o u n d aJ Y l ay e r of H o n g K o n g (2 2 3 N , 1 1 4 . 7 E) . T h e d ai ly
a n d s e a s o n al v a ri ati o n s o f t h e mi xi n g d e p th i n th e p l an et a ry l ay e r o v e r lq b an a r e a s in K o w l o o n h a[v e b e e n

i Ⅱv e stig z[t ed u sin g a g r ot n d
Jb a5 e Li d a r st ati o n sitt u t e d i n th e City U ni v e r sit y o f li o n g K o n g t o m o nit o r r e h tI V e

a e r o s ol c o n c e n t r a ti o n ･ T h e r el atio n ship s b et w e e n th e a er o s ol p r o 丘1 e , w hi ch i s u s ed t o e s也m at e th e d ep th of th e

mi x i n g l ay e r , a n d th e vi rt u al p ot e n ti al t e m p er a tt m a s w ell a s r el a d v e h t mi dib , a r e e x a mi n ed . T h e Lid ar

o b s eI V ati o n s a n d t h e r a di o s o 皿d e 血t a o bt a l n e d 丘o m th e l o c al m et e o r ol o gi c al st ati o n a r e i n cl o s e a g r e e m eJlt .

1 . 耶 T R O D tJ C T 1 0 N

I n a p optll aLt e d cit y , a er o s ols a r e m ai nl y fo rm e d by s u sp e n d ed p a rti 血Ia土es i n t h e ai r . h p a rtic u la r , d ust

p a rti cl e s of le s s th an 1 0 ドm i n di am et e r a r e e a sily i n h ale d a n d u n h e al t h y t o p e o p lc wi th a sth m ati cs a n d h e a rt

p r o bl e m s ･ T h e r ef or e ･ a e
.

r os ol ch a r a ct eristl C S in th e l o w e r t r op o sp h e r e of a ciy b e c o m e o n e of th e sig n 姐c an t

at m o s p h e ric p a n n et e rs m e E vi r o I 皿 e n t al m o n lt O ri n g ･ T h e 虹 m o sp h e ri c e c h o i n t e n sit y i n th e lo w e r t r op o sp h er e

is m ai nly th e a e r o s ol
'

s b a ck - s e a-tt er e d i nt e n s吋 w ld ch c a n i n b l r n a pp r o xi m a t ely r ep r e s e nt th e a e r o s ol
di st)ib tlt1 0 n S ･ ll o n g K o TLg is a city fu ll of er[vi r o n m e n t al a n d g e o g r ap h ic al c o m pl e xiり

r
. T h e e ss erLtial

g e o g r a p h y o f th e cib
' c o zISi sts of a n isl a n d (甘o n g S o n g l sl an d) t e n ln ile s wi d e , st a n di n g o ぼ th e s ol 血 e m ed g e

of a r ag g ed p e ni n s ul a 匹 o w l o o n) t o f o r m a lo n g sh elt e r 由 h a rb o r i n th e s tr ai t wi th s e v e r al d e v el o pi n g s at ellit e
t o Ⅷ i n th e N e w T e r n t o ri es c o 血 le cti n g th e m a1 nl a n d C h i n a ･ U rb a n a m a s a r e c h a r a ct e ris ed by a un 1qtLe S etti n g
: sit u at e d o n llillsid es a n d 血ci n g th e s e a; mi x tt q e of t n a n y s吋s c r a p e r s a n d cl u st e rs d r e sid e n ti al q tLa rt er S wi t h
th e w o rld

'

s m o st p o p ula[t e d a q e as w h e r e t r afB c is slo w an o n g m aJly n m W Str e et s . B e c a u s e tlle l n t e m ati o n al

K ai T a k A irp o rt is lo c at ed i n th e K o w l o o n p e mi n s ul a , th e b tl 町 ai r tr ai B c als o B
Te q tlC n tly p e rttu b s a n d p olltlte S

th e l o w e r tr o p o sp h e r e o f E o n g K o n g .

U n d e rst an di n g th e p at t e r n s o f mi x e d l野e r d ep th v a ria tl O n i n th e p la n et a r y b o un d ar y l ay e r (P B L) , w h er e
m o st of th e ai r p olh lti o n o c c u rs , wi ll i m p r o v e o tF ability t o f o r e c a st p olh lti o n e v e n t s . M a q sik et al . (1 9 95)
i Ⅱv e s ti g aLt ed th e dit m al c y cle of th e 中i xi n g d q ) th b y s e v e r al r e m ot e s e n siJlg t e c h niq u es a n d s u g g e st ed th at

difFe r e Ilt C Olle cti n g s y st e m s sh o uld b e tLS e d i n o rd e r t o g l V e a m o r e P r e cis e m e a s u r e m e n t ･ T b ey al s o p oin t e d o ut

th at it w a s difB c ult t o d et e mi n e th e mi n n g d e pt h ill th e l at e a B e rn o o n p e ri od w h e n str o n g c o n v e cti v e cl otld s

d e v el op e d ･ T h e ditrr n al v a ri ati o n Of m 出 n g d e p th i s o nly a sh o rt
-t e r m c h ar a ct e ri s d c o f th e mi x ed h y er ･ Ⅰ皿

o rd e r t o st ud y th e l ollg
-t e rT n p att e r n s O f it s v a ri ad o n , th e s e a s o n al b e h a vi o r of th e s e p a Ltt e rn S S h o d d als o b e

e x a mi n ed ･ W h ile sll C h st tldie s h aLV e b e e n m ad e in m a ny Pl a c es P adill a e t al . 1 9 9 3 , G l a 5 e r et al . 1 9 93 , C o o p e r
a n d E n c hi n g e r 1 9 9 4 , e t c ･) t h e s e

_
灯 e a s a r e m o stly at th e hi gh e r la tit tld e s . H o n g K o n g is sit u at ed at th e

s u b tr op i c al r e gi o n s o t h aLt a St u dy of it s m o n thly v ari ati o n of th e mi mi g d ep th m a y h elp t o l e a m th e s e a s o n al
b e h a vi o r o f th e tLrb an P B L i n th e l o w e r la Ltit u d e s ･ h th is p ap e r , w e p r e s e n t th e 丘r st ti m e a c o m p r e h e T u;iv e r e s ult

o f tr a c kin g u f b a n P B L o f E o n s K o n g (2 2 ･
3 N

,
I 1 4 ･7 E) ･ T h e d a lly a･Ld s e a s o n a l v a n a d o n s of t h e mi xi n g d e p th

i n th e pl a n et a ry l ay e r o v e r u d ) a n a m a s i n K o wi o o n h a v e b e e n in v es tig at e d tlSi n g a g r o u n d
･ b a s e Lid a r st a tio n

sit u a t e d i n t h e City U niv e r si勺′ of H o n g K o n s t o m o nit o r r el ad v e a e r o s ol c o n c e n t r ati o n . I n a dd iti o n
,
Si n c e c old

舟o nt s o c c n r q d t e o 丑e n in th e wi n t e r s e a s o n i n H o n g K o n g , t h e v aJi atio n s o f th e mi x l n g d e p th iTI StlC h

m et e o r ol o gi c al e v e nt s a r e als o st u di ed a n d wi ll b e p r e s e nt ed s ep ar at ely .

-
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h F o n B K o n g , th e fir st N d = Y A G b a B ed lid a r w a s e st ablis h ed i n 1 9 9 6 at th e Ci ty U hi v e r 軸 of H o n g K o n g
a nd c o m m e n c e d its a e r o s ol m o n it o ri n g i n t h e mi ddl e of 1 9 9 6 ･ T h e Li d a r 町St e n d e v el op ed P c u n g et al . , 1 9 9 4)
by th e Li d a r g r o u p of th e C 吋 U ni v er si q of H o n g K o n g ･ l o c at e d o n t op of th e t al le st u mi v e r sit y b d di n g h ot LS e d
i n a n ob s er v at 1 0 n al d o m e ･ B e c a u s e of it s r el ati v d y st r at e gic l o c ati o n ( 58 孤 a b o v e s

.
e a le v el a n d n e a r s o m e of

th e b u sie st t r afB c clt d e r s) , th e Li d a T C a n s e a n th e l o w e r a t m o sp h e r e of K o d o o n 血 2L n a r e as h o ri z o n t ally as
w ell as v ertic al ly ･ M e a stlr e m e n tS W e r e m 血1y p e rf o r m e d dt d n g th e d a yti m e . T h e Li d a r t ra n s mi tt er is a
N d: Y A G l a s e r w h i c h is d o u bl e d t o 5 3 2 n m wi th p d s e s o f 1 0 n s at a re p e tid o n rz(t e of 1 0 I‡z . T h e s c a m - r at e is
2 ･ d eg r e e p e r s e c t D at a a c qllisiti o n r at e i s 2 5 M 取 i . e ･ , o n e d at a p oin t p er 6 1 m et e r . T h e a d o g sig n al s
c olle ct e d b y a hi gh -

g a 血 p h ot o m ultipli e r a r e digi 血 ed u si n g a n 8
-bit AI D c o n v e rt e r a 血血st o r ed i n a P e n ti um _

P r o P C c o m p ut e r r e a d y f o r d ぬ p r o c e s si n g . A s c h e m ati c di a g r aJtl Of t h e Li d a r sy st e m i s s h o wn in F ig .1 .

T h e b a c k - s c att e r e d sig n als c
.

a n b e dis pl ay e d in th e fo r m of a er o s ol in t e n sity a R er m a k u g m m g e a n d p d s e
-

e n e r w c o r r e cti o n s ･ a s w eu a s n o is e
-

r ed u cti o n p r o c e ss ln g ･ T h e c alc ul ati o n o f th e a e r o s ol e 血 n c ti o n c o e 缶 ci eL(tS
w as b a s e d OJI K l ett

'

s m e th od (1 9 S O) of s olv in g th e Li d aL eq u ati o n . A ss u m e th at th e , ad . of t h e a er o s .1
e x b cti o n c o efB cie n t a n d tll e b a c k -s c att e r c o SBi cie n t is i n d ep e n d e n t o f th e s p ati al p ar a m et e r, th e n K let t

,

s

s oltlti o n ftlr th e a er o s ol e x ti JI C d o n c o e 缶ci e n t s i s :

R h ,

G( R) - e xp( S - S m) /I(1 / oTm) ･ 2 J 叩 (S
- S n 岬

l

] (I)
R

w h er e c'畔) is th e e xti n cti o 皿 C O e 琉ci e n t aLLd S ≡ S(R) ≡ l n 択
2
p 畔)1 wi th P 仲) to b e th c 皿O r m al i z e d L as e , e ch .

si g n al a n d R
2
p p ), t h e i - 1SiQ ,; S m ≡ S Ot n) a n d ロ n = Cr 恥) wi th R m a s t h e m mi t o ri n g ra dlg e O f in t e r e st .

F or illtw t r ati o n
,
ty pi c al sig n al p r o c es siJlg P r O 丘Ie s ar e d e pict e d i n Fig ･2 .

T o p e r fo rm th e t r a ck i喝 O f th e P B L i n u r b an - a of B o n g K o n g ' w e u s e th e f ou o w ITLg StJ 3 t eg y in L id ar
m o nit o 血 g o f a e r o s ol d y n a mi c s ･ C o o p e r a n d E n chi n g e r (1 9 9 4) h a v e u s e d v e rd c al s c an t o ob s e r v e th 9 Str u ct u r e
of t h e P B L a n d esti m a Lt e 也e mi x e d lay e r d ept h o v e r M e xi c o C ity ･ F 血 th 1 S W O rk , w e h a v e u 鋸d b o th v e rd c al
an d a zi m tlth al s c a nJ m g a rr an g e m e n t S ･ T h e v ertl C al s c a n ap p e a rs a s a w ed g e

- sh ap ed a n gl 6 wi th th e 組 n
dir e cti o n b ein g p e rp e n di c ul a r t o t h e g r o t n d a n d th e lid a r is at t h e aLP e X Of t h e t n a n gl e w hil e th e E art h

,

s s Ⅶ 血 c e
is th e b a s e ･ A r o uti n e s c a n mi 71g ar r an g e m e nt w a s m ad e fr o m l at e S ep t e m b e r 1 9 9 6 t o Ja n u ary 1 9 9 8 wi th s o m e
e x c ep ti o n s d u e t o w e a th e r o r i n st n m e Jlt ati o n p r obl e m s ･ T o s ttldy t h e d ai ly v ar l ati oJI O f th e P B L

,
d aLt a W e r e

t ak e n i n ap p r o 訂 m at ely 3 h o u r s h t er v al (i . e ･ , 0 8 0 0 , 1 1 0 0 , 1 4 0 0 , 17 0 0 , a n d 2 0 0 0 L o c al T i m e) t wi c e a w e ek .

N o n - r o uti n e m e a s u r e m e nt s w e r e als o m a d e b a s ed o n sp e ci al m et e o T Ol o gi c al f or e c a st a n n o tJJI C ed by th e l o c al
m et e o r ol o gi c al st atilo n . F o r e x am ple , in H o n g K o n g a c old 丘o ntal p a s s a g e is a c o m m o n 00 c u r r e n c e d 也 g th e
wi n t e r s e as o n . N o r th e d y wi n d s a s s o ciat ed wi th s u c h p a s s a g e - B e n c a rry l ar g e a n o tl n t O f p o u u t a z[t s 如 m
m ai nl an d C h in a ･ T h e wi n d s a r e a ls o v e ry st r o n g an d c o n v e cti v e clo d s u s d ly o c ctL r wi th h e a vi e r

p r e cipit ati o n . A ll o f th e s e c a n c a u s e n ot lC e abl e c h an g e i n a e r o s ol d y n a mi cs n e a r th e s d a c e a re a of th e cib
r
.

W e h a v e a tt e m p t ed t o m o mi t o r P B L a s m a r[y c old 丘o n t al p a s s a g e s as all o w a ble . S u ch m e a s u r e m e n t s w er e
m 血e 加 m o n e d a y b e fo r e t o o n e d ay aft er th e p a ss ag e at a 3

' -h o l d s i nt e r v al d u ri n g th e d ayti m e . An i11 血 o n
of th e s e m e a stLr e m e nt S wi ll b e p r e s e nt e d i n th e fo 1l o w l n g W O rk sh o p ,

3 ･ T R A C E N G trR 8 A N P )l L O F Er O N G S O N G 8 Y A E R O S O I . M O m O EェN G

a ･ D L
'

u m a l v c r)
l

a Ei o fZ Of m i x i n g l ay e r d ep th

lt h a s b e e n sh o Ⅵ 1 th a t th e a t m o sp h e ri c P B L r egi o n c a ll h a v e a st r ati B e d st m ct u r e w hi c h m ay r e sp o n d t o
s ur h c e fo r c ln g wi th a ti m e s c ale o f ab o ut o n e h o u r o r le s s (St d l ･ 1 9 8 8) ･ F o r ci n g m e ch an s m s m ay i n cl u d e
c o nt d b tlt1 0 n S 加 m 舟icti o n al f o g ' e v a p o r a d o n , t r a m s p o rt atL O n , h e at t r a n sf er

, p olltltaLn t e mi s sio n a n d o th e r
u n k n o w n at m o sp h e ri c d y n a mi c s ･ An e x a m p le of th lS St r a ti B e d st ru ct u r e is s h o w n i n Fig ･ 3 a

,
w h i c h d lSP la y s a

c o n t o 町 plo t of th e lid a r b a ck s c aLtt e ri n g c o ef rl Ci e nt s p r o 毛Ie a t 1 9 5 0 L T o n l l J a n tl a ry 1 9 9 7 . T h lS is th e
a v e r ag l n g r e s ult o f 1 2 v e rtic al s c a n s 如 m 2 7

8

t o 5 1
o

a zi m u th
. M ark ed str atiR c ad o n c a n b e fo 1J n d wi th i n th e

altit u d e raL n g e O f 4 0 0
-1 8 0 0 m

, at th e r e g lO n S Of 6 4 0
- 7 0 0 m a n d 1 1 0 0 - 17 0 0 m ･ S u c h cl e a r st r a 也且ed st ru ct trr e

gi v e s a g o o d d e s c ri pti o n o f th e at m o sp h e ri c P B L o v er I 血 g K o n g .
T hi s st ru ct u r e is i n g o o d a g re e m e n t wi th

th e r e s d t ob t ai n ed 加 m th e r ad l O S O n d e d at a 伊ig ･ 3 b) I U 皿d e r th e b asic a s s u m p d o n t h at th e t op of th e mi e d
h y e r is l ∝ 出 ed at t h e p o siti o n w h e re th e first s h a rp i n c r e a s e in vi r b al p o t e 血 al t e m p e r at u r e is f o u n d , th e
mi ed lay e r d ep th c a n b e i d e mi fi ed at 6 2 0 m al 触 d e , w hic h is t h e h eig ht w h e r e a h o rl Z O n t al b o u n d ar y is fo u n d

- 24 3 -



i n F ig .
3 a ･ T his c o m p a ri s o n d e m o n st n t e s t h a t th e id e a o f aLP P lyi n g lid a r t o t r a c k t h e P B L v l a a e r o s ol

ltl O nit o rl n S is p r a c d c al . I n thi s w o rk , w e u s e d th e Li d a r sig n al t6 e s ti m a t e th e mi x
J
e d h y e r d ep th w h e r e t h e

r e gi o n h a vi n g a stld d e n d e c r e a s e i n b a ck s c att e ri n g i n t e n sib , w hi c h is c o n sis t e n t wi th K ai m al
'

s w o rk (I 9 82) .

A 呼p ic al P B L p att e m of th e di u r n al v a ri ati o ll i n H o ng k o n g t r a ck e d by L id a r a e r o s ol 申g n al s is sh o w n i n

F ig . 4 . T h e t r a ck i n g w a s p e rf o r m e d o n 1 6 D e c e m b e r 1 9 9 7 st a r h g a t SO O L T wi th a sh al l o w mi x e d la[y er

d e v el opi n g n e a r 血e g r otl n d a s th e s u rLli gh t b eg a n t o w a n
- u p th e l o c al 飢 1 血 c e ･ T h e mi x ed laLy e r d e p th w as

e sti m at e d t o b e 5 0 0 m a n d t h e n i n c r e a s e d q ui ck ly t o $0 0 m at 1 4 0 0 L T ･ I Jl th e e a rly a 触 m o o n , th e d ep th

c o n 血11 e d t o i n c r e a s e a n d r 飽 C h it s m a x i m u ln Of ab o tlt 1 l o o m at a r o un d 1 7 0 0 L T ･ A t th aLt 也m e , a c a p p l n g la y e r

st ay ed 6 n th e t op o f th e mi x e d lB[y e r , a Jld th e a e r o s ols w er e als o m ll Ch m o r e c o n c e17t r at e d i n t h aLt r egi o n . T h e

mi x e d l a y e r d ep th r e m ai n ed al m o st c o n st a nt o v e r th e a R e r n o o n ･ W i也 th e b e gi n n i n g Of th e stL n S et , th e mi Ⅹed

l a[y e r d ep th d e c a;y e a q u i ckly t o 7 0 0 m b y 2 0 0 0 L T ･

b . S e a s o T7 aL v a ri a tE
'

o n of m i xi n g l a y e r d ep th

l n c o n t r a st t o th e dit - al v a ri ati o n of mi x e d l ay er d ep t h ･ th e s e as o n al v a ri ati o n m a y b e d n v e n b y a l o n g
-

t e r m w e a th e r p a tt er n th a t w ar r a nt s a c o m p a ri so n t o b e m a d e o n ly b e t w e e n m o n th ly d at a in s t e a d ･ T h e

foll o wi n g a n al y sis is b a s e d o n th e m e a s u r B m e n t S fro m t h e h t e a n tLl m n Of 1 9 6 6 ( e a rly O ct ob e r) t o th e mi d -

wi n t e r o f 1 9 7 7 ( e n d o f J a n u a ry) , T h e m o n th ly a v e r a g e d dl u m al v a ri a ti o n of t h e mi x e d l ay e r d e p th sh o w s th at

th e a v er ag e m 由 d l 野e r d ep th d e c r e as e s 丘o m t h e l at e atLtt m t O mi d
- wi nt e r ( Fig ･ 5) S u c h a p a tt e m m ai nly

r e m lt s fr o m th e t h e r m al e n e rg y e x c h a n g e b et w e e n t h e ai r i n th e mi Ⅹe d lay e r a n d th e e a rt h s u rf a c e . h l l at e

a llt u m n
,
th e t e m p 蜘 e a[t th e e a rt h s 由 c e is llig h e r t h an th a t i T1 wi n t e r , a n d th e s ll m Of t h e th e rm al e n e r g y

e mi tt e d fr o m th e e a rt h s d a c e t o d i e l o w e r mi Ⅹe d l a;y e r is als o m u ch l a rg e r . T h e e n t r ai n m e n t z o n e (E Z) m ay
th er efo re ap pe a

r a t a hi gh e r al tit u d e ･ An o th e r r e a s o m 曲 cti n g th e mi x e d h y e r d e p th is th e diJr e r e Ⅱt a ziT n u th s

of th e g u ll 1 n a tlt t m arLd wi n t e r . An a n aly sis of th e
■r at e of c h a n g e of th e mi x e d l野 e r d e p th fo r th e th r e e

n o Ⅱth s i n di c a[t e s th aLt t h e mi x ed l ay e r d ep th v a n e s si mi l a rly . I ll g e n er al , i n th e l at e m o mi n g , t h e mi x ed l ay er

d ep th i n c r e a s e s aLt th e fa st e st r at e o f 1 7
-2 5 m pe r h ot q , a n d th e n c o llti m le S i n c r e a s l n g at th e sl o w e r r at e of 5

- 1 3

m p e r h o u r . T h e r at e of c h a 且g e Of th e mi x ed lB[y e r d ep th r e a ch e s its m a x i m t n i n d l e mi d
- a ft e rn o o n a n d

b egi n s t o d e c re a s e . A t sl 皿 S et ti m e , it d e cr e as es at n e a rl y th e s a m e r at e of 3 7 m p e r llO t n S tlCh a pe ri odic

p r op er b
, d e s c 血 e s t h e n at u r e of th c d e v el o p m e n t of izI V er Si o n s . T a bl e 1 s q n m a riz e s tll e m i x ed l a y er d epth fo r

th e l at e afte r n o o n f o r a p e ri o d of 3 m o n th s . T h e s e a s o n al v a ri ati o n o f th e m a xi m ll m mi x ed h y e r d e p th s h o w s a

d e cli mi n g tr e n d of th e mi x ed h y e r d e p th wi th ti m e (Fig ･ 6) I

T abl e l . S u n u n a ry o f t h e la t e a b r n o o n mi x e d lay e r d ep th t r a c k ed b y Lid a r a e r o s ol m o mi t o ri n g .

D a t e S e a s o n M i x e d l a v e r d e p Lh ( ”)

1 2 0 ct 1 9 9 6 A llt tu n n 1 4 0 0

1 9 0 ct 1 9 9 6 A llt tl m n 1 3 0 0

2 6 0 ct 1 9 9 6 A llt tu n n .
1 0 0 0

3 0 N o v 1 9 9 6 E a rl y w i nt e r 1 3 0 0

0 5 D e c 1 9 9 6 wi nt er 7 0 0

14 D e c 1 9 9 6 wi nt e r 1 2 0 0

1 7 D e c 1 9 9 6 wi n t e r 1 0 0 0

1 9 D e c 1 9 9 6 wi n t er 1 2 0 0

3 0 D e c 1 9 9 6 w i n t e r 5 0 0

3 1 D e c 1 99 6 w i n t e r 8 0 0

0 7 J a 皿 1 9 97 wi n t e r 90 0

0 9 J an 1 9 97 w i n t e
-
r 6 0 0 a n d l O O O

1 1 J an 1 9 97 w i n t e r 7 0 0 a n d 1 2 0 0

a . C o m p a ri s o n b e t w e e n th e r a d L
'

o s o n d e d at a a n d h
'

d a r t r a c ki n g u r b a n P B L

T o t m d e r st a n d th e u rb an P B L st ru ctt u e , r adi o s o n d e d at a a r e o R e n u s e d t o id e nti& th e mi Ⅹe d l ay e r d ep th ,

I n otLr W O rk
,
c o m p a ri s o n s b et w e e n th e vi rt u al p ot e n tl al t e m p e r at u r e , r el ati v e h mi diゆ, wi n d sp e ed a Jld lid a r

b a ck s c aLtt e ri n g d at a aT e al s o m a d e L F r o m t h e r adi o s o n d e d at a , th e in v er si o n r e gi o n C a n b e d efin e d a 5 th e

l o c aLti o n w h er e a sh ar p in c r e a s e i n vi rt u al p ol e n ti a】t e m p e r at u r e o r d e c r e a 紀 i n r el a ti v e h u mi di ty 丘rst o c ct lr S .

-
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b g e n e r al , i t is d 此 c ult t o id e nti& th e 血 e st ru ct t m of th e lid a r e 血 1 C d o n c o efB ci e n t p r o 蝕 dtl e t O its l o w
5ig n al t o n oi s e 血 o i n d a yti m e tr a ck l n B ･

L at e - afte r n o o n L id a r d at a is e a sie r f or s u c h c o m p a ri s o n .- E o w e v e r , a

q u allt ativ e c o r mi t
i o n of th e mi e d l ay er d ep th c a n b e r e aliz ed ･ A n ill u st r at ed G O m P a n S O n is s h o wn i n F ig ･ 7 .

4 . C O N C L tlS I O N S

Al th o u gh th e r e p o rt o f th e L id a r m e a s u r e rn e n t s aLld d at a a n aly sis o f u rb a n P B L of E o n s K o n g fo r th is
st ud y is pt eli mi n ary , t h is is th e firs t ti m e a c o m p re h e n si v e r e s.d t of tr a ckiJlg lU b a n P B L o f li o n B K o n g (2 2 .3 N

,

1 1 4 ･
7 E) f o r a l o n g

-t e r m ob s e r v ati o n . tl o n g K o n g is sit u a t ed at th e s tlbt r o pi c al r egi o JI S O th a t a st u dy of d lis
k l 皿d m ay h elp t o le a m th e s e a s o n al b e h 肝i o r o f a le nJもa n P B L i n 血e l o w e r l atit u d es . T h e ditu TL al v ari a ti o n of
th e m i x ed l ay e r d ep th h a s b e e n v e ri B e d t o b e c o n sist e nt wi d l th e cll 狐 g e S i n v ir h l al p o t e nt ial t e m p e r att m Bt n d
r e h ti v e h mi d lt y P r o vi d e d b y th e r adi o s o n d e m e a sl u e m e nt S ･ An al y s e s of th e s e as o n al v a ri atl O n O f th e mi Ⅹ ed
l野er d e p th b a sic al 1y d ep e n d s o n th e e n e rg y e x ch a n g e b et w e e zl th e e a r th sllr fa c e a n d th e mi x ed h y e r . m e r at e

of c h a n g e of th e mi x e d l ay e r d e p th c h a n g es fa st e r in t h e w adl Tle r d ay s t h a n in c o ole r o n e s ･ T h e m Ⅸ ed l ay er
d e pth i s m tl C h m o r e st a bl e i n t h e mi d

-a Lt e rn o o n th a Jl i n th e m o r n l n g O r n ig h t 皿1 es s r a pid c h 皿g e Of w e ath e r

epis od e s o c c u r s u ch a s a c old fr o n t al p a ss a g e ･ As a r e s ult , stlCh a p r op e r ty in di c at es th e c a p pirlg in v e rsi o n is
m o r e st abl e at t h e t o p o f th e mi x e d l a y e r i n t h e mi d - a R e r n o o n a Ild stl Ch i n v e r si o n s b e c o m e l es s a cd v e in w i n t e r .
I n ad diti o n

･
fr o m atlt u JTLJl t O wi n t e r

,
a d e c r e as IZIB t r e n d of th e m k ed h y e r d e pt h w a s f o u Jl d . T o 血p r o v e o tF

u n d e r st a n dirLg O f th e l n b a n P B L of E o n s K o n g ･ fu rt h er w o- 良 n e e d s t o b e p u r s q e d ･ F o r e x a m p le , w e p la n t o
o bt ai n m o r e L id a r d at a d u ri n g th e c o - n g s p n n g a n d s u m m er w h ic h m ay p r o vi d e fu r h er i n f o rm a ti o n of t h e
mi x ed la;y e r i n th e s u b t r o pi c al r egi o n .

A C K N O W L E D C E M E N T S

T h e
_
a D th o r s wi s h t o t h a n k M r . T I J

･
Li n

,
M r . J I Z h u

,
a zld M r . Y . ”

.
L e e fo r th eir c o n t ri b u ti o n s ill th e

i niti al P B L m e a st m m e n t s , T 山s w o rk w a s s u p p ozt e d b y th e S tr at e gi c R e s - c h G r a n ts of th e C ity U ni v er sib ,
of tlo n g K o n g ( G r aJlt S 7 0 0 0 4 2 9 a n d 7 0 0 0 6 4 6) wi th a dditi o n al stlP P O rt p r o vi d e d b y th e F a c ul申 of S cl e n C e a n d
T e c h n ol o g y o f th e C ity U n iv e r s 吋 o 柑 o n g K otlg .

Ji E F E 虹 N C E S

C o op e r ･ D ･ Ⅰ･ a n d W ･ E ･ E n ch i n g e r ,
d

S t ru ctt m of th e A t m o sp h e r e i n all U rb an P l a n et a ry B o u n d a ly L a y e r 丘o m

L id a r aTld R adi o s o n d e O b s e r v a ti o n s
乃

-
J I G e op h y s ･ R e s ･ , 9 9 , 2 2 , 93 7 - 2 2

, 94 8 , 1 9 9 4 .

G la s e r
･
E .

,
N ･ D a g a n , 0 ･

F tlr e r
,
M ･ G a mi i el

,
A ･ Y o g e v , S ･ F astig ' U ･ D a[y a n . an d Y ･ B c n ay a h u ,

` `

A c o m p a n s o n

of b al 1 o o n s o un di n g s a n d li d a r s c a n s fo r m e a s mi n g th e h ei gh t of t h e t u rb ul e nt m i x e d lay e r at a c o a st al sit e
i n ls r a el

”

,
W a f S ci . T e ch . 2 7

,
2 7 1 - 2 7 8

,
1 9 93 .

K ai m al
,
J I C ･

,
N ･ L ･ A b s hir e

･
R I B I C h a d wi c k

,
M ･ T I D e ck e r

,
a lld W ･ 且 f R ld eb r a 皿d ,

L'

E s ti m ati o n th e d ep th of

t h e d a yti m e C O n V e Ctiv e b o ll n d ar y l a y er
' '

,
J . A p p [ . M et e o r . , 2 1 J 1 2 3

- 1 1 2 9
,
1 9 8 2 .

E l ett
,
J ･ D ･

,

"

S t a ble an aly ti c al i n v er si o n s o h ti o n f o r p r o c e s si n g lid ar r et trr n s
' '

,
A p plied O p ti c s 2 , 2 1 I

- 2 2 0
,

1 9 8 0 .

Le un g , K I M ･
,
T ･ J ･ L i n

,
a n d J ･ C ･ L ･ C h a n

,

` `

Lid a r m e a s tlr e m e nt Of w i 皿d v el o cib , b y t r a cki n g a si n gl e cl o u d
m o v e m e D t

”

,
A b st r a c ts of P a p e r s of th e 1 7

th
I n t e m a 血 n al L a s er R ad a r C o n fe r e n c e , 5 7 5 -5 7 7

,
S e n d ai

,
J ap a n ,

2 5 1 2 9 J d y 1 9 9 4 .

M a r sik
･
F ･ J ･

,
K W ･ F is c h e r

,
T ･ D ･ M c D o n ald

･
a n d P ･ J ･ S a m s o n

,

山

C o m p a ri s o n of m e th o d s fo r e stl m a h g
mi ⅩiJlg h ei gh h lS ed d u ri Jlg th e 1 9 9 2 A tla n t a F ield l n t e n siv e

' '

,
J ･ A
p p l ･ M e t e o r . , 3 4 , 1 8 0 2 - 1 8 1 4

,
1 9 9 5 .

P adill a
,
E ･ G L

,
A

I C ･ L qy v a , a n d P . A . M o si n o
,

"

An aJl aly sis of D ai ly li u mi dl ty P att e rn s a t a M o u n t ai n o u s a n d
U rb a n Sit e in a T r o pi c al H i gh - Al tit u d e R egi o n

”

,
J . A p pL . M e t e o r . , 3 2 , 16 3 8

- 16 4 6
,
1 9 9 3 ,

St ul 1
,
R ･ B

･
,

` `

An I nt r o 血ttl O n t O B o u n d a ry L a y e r M et e o r ol o g y
' '

,
K l u v e r A c a d e mi c P r e s s

,
C h s .I

,
11

,
1 2

,
1 9 8 8 .

-
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