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35,570
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4 000
(vascular plants)
( 40% )
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( 1 2003)
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2003)
Manitoba, Canada
° 0-5mm
70 %
2-5%
Melita  Killarney 5%
°
Farming Activities & Disasters
91
0.2
2.7
91
91
91
5 169 91
102 1 109

91

2002

131

4

4.5

29
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(albedo)
(roughness length) (runoff)
1930

(Manabe, 1969 Bhumralkar,
1975 Dickinson, 1984)

2.1 (Micrometeor ology)

(General Circulation Model, GCM)

2-1 (Dickinson et al., 1993)

(Philip, 1957 Deardorff,1977,1978
Clapp and Hornberger,1978  Beljaars et al., 1996 Wu and Sun, 1990ab Bosilovich and
Sun, 1995 )

(Purdue Regional model PRM) (Sun and Chern, 1993, 1994 Chern,
1994 Hainesetal., 1997 )
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SURFACE
RUNOFF
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l TOTAL SOIL

(Dickinson et al., 1993)
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1)

( 10m

30cm

2-3(a)
(displacement)

2-3(b)

1.2m
( 22 PAM_III
( 2m )
PAM II1
hc 20
2-3(c)

PAM 111
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2he

Height

Zo

=P

D.5h,

O

Canopy top

o]

G/ Opg

2 3

) Mean wind profile over a plant canopy showing relationships between canopy
height (f. ), displacement height (), and roughness length {20}, Here, height is plotted on

a logarithmic scale and mean wind speed, normalized by 7, (the mean speed at canopy
top), on a linear scale,

2-3(a) hc
4] d
2 i i 7 | -
/ |
Daytime
N / 4 L | _
/ |
S Mighttime
[4] ‘,f |l~
N .
[} h"‘-.._‘
~ SO
/ 1L \ ]
f \
| \ (a) (b)
Dj Ll | | | ]
3 2 1 0 1 K 0 1
8 F}hﬁﬁ (K ﬁr‘lﬁllm

Typical mean poiential temperature and heat Hux profiles i and above the canopy

For daytime and nighitime conditions.

2-3(b)
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2 T
e
=
(b
o I |
- 0.0 o 0.001 o 1
[‘l"::lhc] i0ka) W |'i"-'.'51.!m:

Typical daytime mean humidity and humidity Aux profiles in and above the
canopy when the ground is moist.

2-3(c)
(Kaimal and Finnigan, 1994)
2) (Equations of Atmospheric Boundary L ayer)
E:f(\/- V,)- Tuw
qt 1z (2.1)
v -f(U- Uy)- Tvw
qt 1z (2.2)

Q. Twde \T1Q 1 QTRm

qit 1z z re, T 12z (2-3)

1Q, _ Twa, W 1Q, + Source,

it Tz Tz (2.4)
(U,V,W)  (uVv,w) x( )y ) z(

Qe ge
—o0+LvQ
Q.=Q +€7Q

Q
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Q=TE%S
Pg
T Lv
Q,=Q+Q, Q
X Yy Rnet

(2.1)-(2.4) Wu

TKE (_E:QE(u2 W),

TE. ymM,mW
qt {z {z
m:'km(w
|4
— w
W =-K, (—
)
1l
W= k(e - )
— Q
qu:_kh(ﬂ_zp)
km kT(sz—l)
1989,1993a,b) 2.19~-2-22
3)
w__ 190, S5
qt C, 1z C,

cp

Ap Ug

Sun(1990a) Sun(1993a,b) K-

o Y e VY. %[w(E+p/r)]+QiWq- e

(0]

[w(E +ri)1

(similarity equations)

Vg

(2.5)

(2.6)

2.7)

(2.8)

(2.9)

(Sun,

(2.10)
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ﬂ_W = - —ﬂQW +
fit fiz (Richards equation) 2.11)
T Gh w St Sw
(source or sink terms) Qr
T
Qr =-K1>
iz (2.12)
Kr Qw
Ty .06
Q, =K&- Wwd
€ 12 o (Darcy-Buckingham equation) (2.13)
(pressure head)
(hydraulic conductivity)K ?w
2w ( )
?w (
z z )

Ww_Tgud K, o
it fze 9z g T2z (2.14)

Clapp-Hornberger(1978)
|
0
W = Ws?_wz
Yso

K _ o.3+2/|
Ks gws o] (2.15)
(subscript) s |
(texture of the soil). Ws 0.4 m3(Garratt,
1992) / (surface heat source/sink)Srg
Sro =Ry~ Hs- Hio (2.16)
Ry Hso Hio
/ Swo
SNO:Pr'HLO/L:Pr_EO (2.17)

P, Eo L
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He =(1- s¢)Hy +5:H;

(2.18)
Ee=(1- Sf)Eg +S;E;
. (ground) (foliage). s¢
Hg =-rcu.qg =r CpCh|Va|(Qg - Qo) =r Cp(Qg - Qo)/rb 2.19)
Hy =1 Cytd =1 c,CrlVal(Qr - Qo) =rc,(Qr - Qo)/1g (2.20)
Ey=-1CUQy = GCCh|Va|(Qg- Qo):r(Qg - Qo) (2.21)

E; =-rc,u.gs =GCCh|Va|(Qf - Qo) =r(Q - Qo)1 +1) (2.22)

Ty T T G, (Businger et al.
1971) 1, (resistance) rq s
To Qo 24
(Garratt 1992)
s = Isminfi2RFa 2.23)
Fy: F:

F3: F4:
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i:‘:-i
E F
P
** *?* *T' " ”":"?T‘mr 7,

| SR

— e o s o e e o e e e Sm—m mm—

Schematic representation of the main elements of a non-isothermal or two-
component canopy model. Linked to the atmosphere (via resistances ry, rp and ry), 1o
the soil or undergrowth (via resistance r4) and the deep soil {via evapotranspiration), the
canopy and upper soil layer are at temperatures Ty and T,. P; is the precipitation
reaching the soil surface.

2-4

FL o Fs F4

Ey =r(@Qy(Ty)- Qs 5

(Garratt , 1992)

) (2.24)
Eg = b(QS(Tg)_ Qa)/ " (b ) (2.25)
E, =min(E, .E.) ( ) (2.26)
E, =Q.(r,)-Q.)r (2.27)
= Ec (2.13)
Dickinson (1973) 33
1T
G th =Rpt - Her - Hios
(2.28)
1-[Tg ﬂQT
— =- +R,g- Heg - H
9 qt Tz "9 9 L0 (2.29)
Noilhan and Planton(1989) Garratt (1992) LAPS

(Mihailovic et al., 1992)

Bosilovich and Sun(1995, 1998)

Shao et a., (1999)
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( )

2.2 (Results of numerical model)
1)

2-5 (time sequence) Wangara,
Australia(Sun 1993a,b) (virtual
potentia temperature T, =T +0.61Q, (inK)) (mixing ratio Q, (g/kg))

(westerly wind)U and (southerly wind)V (m/s) (Wangara

Experiment (Clarke et al., 1971))
(planetary boundary layer (PBL))
(Deardorff ,1974 Sunand Ogura, 1980 and others)

25
(mixed layer) (
nocturnal inversion) (lowlevel jet)
(2.5) 2-6(a) (TKE)
ol
ﬂ —
- E[W(E+ p/r )]
-e
2-6(b) 2-6(c)
(z=001,25 10m ) 2-6(d)

12 m 10




2)
Bosilovich and Sun(1998) ( !
) 1987 25 25 ISLSCP (FIFE)(Sellersetal.,
1988 Strebel et al., 1994)
( 2-7)

HEIGHT _ (100M)

g
B
¥

HEICHT  L00M)
AP TERERE RS EEEE

2-5 ( )
( ) ( )(Sun, 1993a)
50-cm 2-8(a) 2-8(b)
50cm 1 10
m ( 2:9(2)) 2:9(b)

E E Bosilovich and Sun(1998)




-25-

th ac 1.2m

caloaluted ag surddace {isf2), 2 = 1.2 m {ihen), and 2 = 108,

B0 -EE0 AW -2, 0 B 4000 5.0
budget af es hm’ﬂa

= sfe arargy Budget
m' T T I T T 1
IBH ake
—— by

1500, & ta
" - —dla .
= m
— L

.I{‘L
& r L P i
= ¢
E Fl b \. u‘f
i b C
b w
¢ .
. - i [: L .
’ .
’ .
"
B
_e ",
1 DET sl | 1 —

C-%nl:rlhullm af the TKE budget ac 1500 of Day 33
m¥ iy

Coatribations of surface energy budget of Eq. {221}
(unit: {anit: Wm= T},
pot,at §.E o [£) molsturel 7 m (K}
0.0 r 1 v 6500
M5 the 04D kalfs
= - threh —-—=thl
&
o
b0
&
i Lo
&
L 3000
.

0.0 1]
tlme

&, measured 2t z= 1.2 m (thmob), and the values

) measured 81 £=12m (gmob), and the values
valculated at surface (gsfc), £ = 1.2 m (gm}), and z = 10 m {gid).

2-6
g —
=Wg
(a) (TKE) R
- L fwEer) - e
(b)
(c) 0.01 25 10m

(d)

(Sun 1993a)
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e Armoapheric Temperature

288 == Be 30 A7 85 BIs10 W7 IS a7 /20 B7 2%

2@ Atmospheric Moisture
18} b

B6F 25 BoA 0@ RN ars e BTSN a7 za a7/ 25
Wind Velocity

14 [+
12
1@

' e

8235 IT¥ET] [ [ TFEL] BATA15 CEFFT] BT/25
MNMet Radiation

FadET "
[0 1 1o
Saa i

AQ
=111 \ |
200
188

Wm—?*

8625 Q638 CErLE] CEFE LR CEFFT] CEFET

#2325 BE 38 BFABG arsia B7A45 a7Fs2a aFF 25
Days

12
1ia

mm/30) min

Bansr@

FIFE site avernge dota used ax input to the model: (a) 2.0-rn an

fb) Z2.0-m atmospheric specific humidity, (¢} 5.4-m wind specd. (d) aurface nct u-duuro- (mew.d
from componont mdistive Auxesl. and (&) presipitation raks,

2-7 FIFE (a) (b) (9] (d)
(e) (Bosilovich and Sun,1998)
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315
a
318
305
E 382
295
298
28&/25 Bb/ 23 B7/A% -EFAT] S5 @7/2a ﬁ'.r;-zs
Days
298 B
297 E
£ ,
= 296
295
- 2
294 == x : Y
25 26/ 33 87435 arsig ar/is [Pl QrF2S

Days

Time serios

npaarison of del-simalared {case 1) (o) serface iemperature and (B) S0-em tail Icmperafurn
{solid line repressmis model dors asd crosses are observariong).

2-8 (x) ( ) (a) (b)50-cm
(Bosilovich and Sun, 1998)
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Cane 1 {nd compariscon of moda] and obsarved sobkl anolstwure,
mond (B snodel-sirmailate surmuintive asavaporacion for ohse growand Swuwes
face (5,3 snd vegeistion surfooes (5.3 4+ ) indicoates obscrwed gome -
imeerric soil mecisture Tor the Tayes — 1 =, anad (3 indicates the
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(EQ) (Ef)(Bosilovich and
Sun,1998)
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3)
Sun and Bosilovich(1996) (Sun 1993a, b) “ ”
2-1
(LAI) 55 00z 127
2-1

(Sun and Bosilovich, 1996)

Table of variables used in the sensitivity study. Bolkdface indicates the sensitivity
variable and its range in the simulations. o is the percentage of leaf area to ground
area, 100% implies complete coverage of the ground. femin 1% the minimum stomatal
resistance. fuas is the height of the canopy. Wy and W are the initinl soil moistures
of the upper three and lower three soil layers respectvely, in undtz of volumetric soil

wweaber

Experiment &% (%) Famin (BN} Fean (M) Wigr, Wy Soil type
1a 0—100 S0 0.50 0.13,0.19  Loam

1b" (=101 50 0.50 0.13, 019 Loam

2a 70 25525 0.50 0.13,0.19  Loam

2hb 0-100 500 0.50 0.13,0.19  Loam

3 75 50 0.01-2.0"* .13, 0.19 Loam

da o = 0.50 0.04-0.24T  Loam

4b 75 S0 0.50 0.04—0.247  Loam

Sa o - 0.50 0.1%,0.22 Sand—Clay
sh 75 0 0,50 0.18,0.22  Sand—Clay
S¢ o - 0.50 3 Sand—Clay
sd 75 50 0.50 1 Sand—Clay

"Experiment 1b is identical to la, except that the Force Restore Method is used.

T The canopy height is varied logarithmically.

T The range of upper soil layers is provided, the lower soil layers mnge is 0.09—0.29,
Soil moisture also varies for this experiment {see text).

4)
2.19-2.22 (Evapotranspiration)
Garratt(1992 Table 5-1)

30-40 smi* 200-300 sm* Monteith(1976)

25 300smt ) 500-2000s m*( ) Dickinson
etal.(1993 Table 2) 120-200s m*
2-10 (virtual potential temperature) (mixing ratio)
(TKE) ( 2a) « ) ( )

5000  2-11
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( 2b)
( )
El-Paso
— Nr E ‘:"h-l\.ln . . o0 % Wolsiurs 00 T THE
; A é E P —— T T I:'.r 3 L
1 U :
i:

ALl e e b e L LI eI ERiae]

A

uln&ur‘gmu’mdumm !

-_" WIES AN S8 pve Jan bTe 4 4V Aa8
Sensitivity Experiment 2a. 0000 Z verical profiles of (a) wvirual potential rc:rngcmtul: (1
K interval), (b) specific humidity (0.5 10— Ke/Kg interval), and (c) TKE (0.05 m?® 5= interval}.

Minimum stomatal resistance is the sensitivity voriabbe.

2-10 (a) (virtual potential temperature) (b)
(mixing ratio) (c) (TKE) (minimum stomatal
r esistance) (Sun and Bosilovich, 1996)

Fg—l_""'l'-T'_r'_l"_l_ T T Iaé —E T T T T mlpes T 'b-é

E _____——1l '

aiilataparraagedjrediinifiaibAl

(LI L wur-w-nn'l- l-wnm-w‘_-l.ol.nmnunln.

2-11 (a) (virtual potential temperature)
(mixing ratio) (c) (TKE)
r«=500s m™* (Sun and Bosilovich, 1996)
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5)
2-12
. Field Capacity and Wilting Points
IJ_ Field Capacity
o = — = Wilting Point
’ — = — Avemge Initial Soll Water (Exp 5a & b)
""" Avernge Inktlal Soll Water (Exp S¢ & ) AT
0,30 "
g o e
-~
It
:S M— o —— = — s mm——— i o — o — e ———  —
E LR
= -~
. -~
s = "7 -
= C -
DS
o0 1 1 | ] b ] 1 1 |
5 LS SL sL L Sel zel. cL Sc 5C ¢

Soil Texture
Comparison of the wilting points and field capacities for given soil textures to the initial
soil water content used in Experiment 5. Soil textures are abbreviated by the following: § = sand(y),
& = gilty), L = Loam(y), and ¢ = clay. Example; ScL. = Sandy clay loam.
2-12
(Sun and Bosilovich, 1996)

100%) 2-13a,
2-13c,de

4b 2-14ab
75% re 50sm! 2-14c,de

0.14)
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2-13 (a)

(c) (d) (e)
( Sun and Bosilovich,1996)
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(e)

RN

g ez
o gy s e B —

$ % e

o &

FLETTISTRARRETIN (RTRNURE CETRSNA R LT

iaalvpoli oo b nor oo aemenpE el apE aanry iRy iijionkpi)

0 G T AL L1 GH &8 u-u.'“; F

Sensitivity Experiment 4b, same as Experiment 4a except vegetation is incleded. {a)}

Ground surface temperature and (b) vegetation surface temperature, both at a comour interval of 1 K,
Comparison of 0000 Z vertical profiles of (¢} vinual potential temperaturs (1 K interval), (d) specific
humidity (0.5 = 10~ Kg/Kg interval), and (e} turbulent kinetic energy (.10 m? 5~ interval). Initial
soil water content is the sensitivity variable.

2-14 (a)

(b) 75%
(rs) 50sm™  (c) (d)
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2.3
1
1930 5
1970 9
1988
35 1984
50%  85%
4,100,000 ( 3 2003)
(2001 ) (2002 )
1997
(Rekenthaler, 1998)
(
( )
Gedney
P)
(RO) 2m 215

( 2-15)

1950

50

1988

1998
85 %

(ECMWF)
B
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2.4
( /
)
Cupid Model
- - (
) ( )
(Norman)
(Matthewset al . 1995 Matthews et al., 1997) CUPPA (Matthews)
(Dr. Jack Lin)
(2002 1 )
1946 1968
( . )
[ ]
1. 1 2003 http//wagner.zo.ntu.edu.tw/preserve/habitat/hal.htm
2. 2 2003 http://www.coa.gov.tw/external/preserve/preserve/english/nat_env/natural_env.htm
3. 3 2003 http://www.nws.noaa.gov/om/drought.htm

4. Beljaars, A. C. M., P. Viterbo, M. J. Miller, and A. K. Betts, 1996. The anomal ous
rainfall over the United States during July 1993. Sensitivity to land surface
parameterizations and soil moisture anomalies. Mon. Wea. Rev., 124, 362—383.

5. Betts, A. K., and J. H. Ball, 1998. FIFE surface climate and site-averaged data set.




-37-

1987-1989. J. Atmos. Sci., 55, 1091-1108.

6. Betts,A. K, and A. C. M. Beljaars, 1993. Comparison between the land surface response
of the ECMWF model and the FIFE 1987 data. Quart. J. Roy. Meteor. Soc., 119,
975-1001.

7. Bhumrakar, C. M., 1975 Numerical experiments on the computation of ground surface
temperature in an atmospheric general circulation model. J. Appl. Meteor., 14,
1246-1258.

8. Bosilovich, M. G., and W.-Y. Sun, 1995. Formulation and verification of aland surface
parameterization for atmospheric models. Bound.-Layer Meteor., 73, 321-341.

9. Bosilovich, M. B., and W. Y. Sun, 1998. Simulation of soil moisture and temperature. J.
Atmos. Sci. 55, 1170-1183.

10. Bosilovich, M. G. and W.-Y. Sun, 1999. Numerical simulation of the 1993 Midwestern
Flood: Local and remote sources of water. J. Geophys. Res. 104, D16, 9,415-19,423.

11. Bosilovich, M. G. and W.-Y. Sun, 1999. Numerical simulation of the 1993 Midwestern
flood. Land-Atmosphere Interactions. J. Climate, 12, 1490-1505.

12. Businger, J. A., J. C. Wyngaard, Y. lzumi, and E. F. Bradley, 1971. Flux profile
relationships in the atmospheric surface layer. J. Atmos. Sci., 28, 181-189.

13. Clapp, R. B., and G. M. Hornberger, 1978. Empirical equations for some soil
hydraulic properties. Water Resour. Res., 14, 601-604.

14. Deardorff, J. W., 1977. A parameterization of the ground surface moisture content for
use in atmospheric prediction models. J. Appl. Meteor., 16, 1182-1185,

15. Deardorff, J. W., 1978. Efficient prediction of ground surface temperature and
moisture with inclusion of alayer of vegetation. J. Geophys. Res., 83, 1889—-1903.

16. Dickinson, R. E., 1984. Modeling evapotranspiration for three-dimensional global
climate models. Climate Processes and Cli-mate Sensitivity, Geophys. Monogr., No.
29, 58-72.

17. Dickinson, R. E., 1988. The force restore model for surface temperatures and its
generalizations. J. Climate, 1, 1086—1097.

18. Dickinson, R. E., A. Henderson-Sellers, P.J. Kennedy, 1993. Biosphere-Atmosphere
Transfer Scheme (BATS) Version le as Coupled to NCAR Community Climate
Model, NCAR Technical Note, NCAR/TN-387+STR, 72pp.

19. Dingman, S. L., 2002. Physical Hydrology (2nd Ed.) Prentice Hall, NJ. 646pp.

20. Dobson, R. 2001. Farmersto face foreign riceimports. Taipei Times, JULY 26, 2001.

21. Garratt, J. R., 1992 The atmospheric boundary layer. Cambridge University Press.
316pp.

22. Gedney, N. Vegetation. Aazonian Deforestation:
et.rdg.ac.uk/~swsvalde/V egetation.html

23. Kaimal, J.C., and J. J. Finnigan, 1994. Atmospheric Boundary Layer Flows- Their
structure and measurement, Oxford University Press. 289pp.

24. Manabe, S., 1969. The atmospheric circulation and the hydrology of the earth’ s surface.




-38-

25.

26.

27.

28.

29.

30.

31

32.

Mon. Wea. Rev., 97, 739-774.

Matthews, R.B., M.J. Kropff, T. Horie and D. Bachelet. 1997. Simulating the impact of
climate change on rice production in Asia and evaluating options for adaptation.
Agricultural Systems 54:399-425.

Matthews, R.B., M.J. Kropff, D. Bachelet, T. Horie, Moon Hee Lee, H.G.S. Centeno,
J.C. Shin, S. Mohandass, S. Singh & Zhu Defeng. 1995. Modeling the Impact of
Climate Change on Rice Production in Asia. In: Climate Change and Rice (S. Peng,
K.T. Ingram, U. Neue & L. Ziska, eds.). Springer Verlag. pp. 314-325.

Matthews, R., CUPPA_TEA : A simulation model for tea (Camelliasinensis)
http://ourworld.compuserve.com/homepages/rbmatthews/rbm_tmod.htm
http://ourworld.compuserve.com/homepages/rbmatthews/rbm_ccl.htm

Mihailovic™, D., H. A. R. de Bruin, M. Jeftic, and A. van Dijken, 1992. A study of the
sensitivity of land surface parameterizations to the inclusion of different fractional
covers and soil textures. J. Appl. Meteor., 31, 1477-1487.

Noilhan, J., and S. Planton, 1989. A simple parameterization of land surface processes
for meteorological models. Mon. Wea. Rev., 117, 536-549.

Norman, J. M., Cupid. A comprehensive model of plant-environment interaction.

http://bob.soils.wisc.edu/~anderson/outline.html#prof|2

Philip, J. R., 1957. Evaporation, and moisture and heat fields in the soil. J. Meteor.,
14, 354-366.

Rekenthaler, D. 1998. China Floods Exacerbated By Man's Impact on Land,
Climate. http://www.disasterrelief.org/Disasters/980819Chinal2. Managing Editor,
DisasterRelief.org

33. Sellers, P. J, F. G. Hall, G. Asrar, D. E. Strebel, and R. E. Murphy, 1988. The First

ISLSCP Field Experiment(FIFE). Bull. Amer. Meteor. Soc., 69, 22—27.

34. Shao, Y., R. D. Anne, A. Henderson-Sellers, P. Irannegjad, P. Thornton, X. Liang, T. H.

Chen, C. Ciret, C. Deshorough, O. Balachova, A. Haxeltine and A. ducharne, 1999.
Soil moisture simulation: A report of the RICE and PILPS Workshop.
http://cic.mq.edu.au/pil ps-rice/publication/soilm/WkSp-Rep3.htlm

35. Strebel, D. E., D. R. Landis, K. F. Huemmrich, and B. W. Meeson, 1994. Collected

Data of the First ISLSCP Field Experiment. Vol. 1, Surface Observations and Non
Image Data Sets. NASA, CD-ROM.

36. Sun, W.-Y ., and J-D. Chern, 1993. Diurnal variation of lee vortices in Taiwan and

surrounding area. J. Atmos. Sci., 50, 3404-3430.

37.Sun, W.-Y., and M. G. Bosilovich, 1996. Planetary boundary and surface layer

sensitivity to land surface parameters. Bound.-Layer Me-teor.,77, 353-378.

38.Sun, W. Y., M. G. Bosilovich, and J. D. Chern, 1997. CCM 1 regional response to

anomal ous surface properties Terrestrial, Atmospheric and Oceanic Sciences, 8,
271-288. 39. Sun, W. Y., and J. D. Chern, 1994. Numerical experiments of vortices
in the wake of idealized large mountains. J. Atmos. Sci. 51, 191-209.




-39-

40. Sun, W. Y., 1993a. Numerical simulation of a planetary boundary layer: Part I.
Cloud-free case. Beitrage zur Physik der Atmosphare. 66, 3-16.
41. Sun, W. Y., 1993b. Numerical simulation of a planetary boundary layer: Part II.
Cloudy case. Beitrage zur Physik der Atnosphare. 66, 17-30.
42. Sun, W. Y .,1988. Air pollution in a convective atmosphere. Library of Environmental
Control Technology (ed. Cheremisinoff. Gulf Publishing.) 515-546.
43.Sun, W. Y., and Y. Ogura, 1980. Modeling the evolution of the convective planetary
boundary layer. J. Atmos. Sci., 37, 1558-1572. The Edinburgh Forest Model.
http://www.nbu.ac.uk/efm/forest.htm
44, Wu, C.-C., and W. Y. Sun, 1990. Diurnal oscillation of convective boundary layer. Part
I: Cloud-free Atmosphere. Terrestrial, Atmospheric and Oceanic Sciences, 1, 23-43.
45, Wu, C.-C., and W. Y. Sun, 1990. Diurnal oscillation of convective boundary layer. Part
I1: Cloudy Atmosphere. Terrestrial, Atmospheric and Oceanic Sciences, 2, 157-174.




