W28 W S A T Vol 22, No. 2
1998 4 3 H SCIENTIA ATMOSPHERICA SINICA Mar.  [99%

o REA S HEAERRE
RN PAY R A

—+- =
R & % 17
ChEMERATUREDRNA UL FER 54 (BRI A AAURER, AiGL 210000
kBE. dkm 100029

W E RENEANGIBERLERERERNALEUASARRN Mk, £
T, REARBANERE -Fik, E—SHPit ek, EXTERH ThR MM
fil, % —SMEEIN$L (Wangara) FPRLEITH AR, KEAFERY TRRB T ERHEE,
MRV, MIEHERE SN T8 RENEL RS, 8 TRk a8y
Ay LA B AL 2 Rt LU0 5 I A X 7 L0 3 B o R

XRE  RiEEALS Bk PRE#
1 5|

M REN & F L EIL 20 FREBRERMALUBLRTERENKRKMAE Y £,
BREM T EHERERE, MREBIUFARBASEHIRER, RLEBELEYHEL
HREENERRRHE, RHEAMN—BRRE KASLERES, FARKEASR
AB KHBERRE %, MU HRESTEMERAMEE Y, KRS Fikk
EE, EREMNE B, BABKH, AT SRE, HATLE FREhE
HRMOWE, MALREMNERS, Xk KRREERTES. 70 FROZBRREN
T A TR, MREEERPERLRSORE, B4 LAERLBaEY
Bt E oA, ETLRE BRI E2fR. fiRERM A TS S it
BHTRAEEERL, ANERALSNEERSETERAR, ALLEEH &% R
TR EXSSEMRL. AT @B A &#7 T Rt. Mellor A1 Yamadal' g 7
LB RENHR, RERANEREESSEHASEA KK AN level 4, level 3,
level 2.5 fl level 2, Mo level 4 R LM B HA L E: level 3 W T 70N & Fid
HE, lvel 2 AEET 1 TREKETRFTFE, WRKERHEFE. Mellor
Yamada ] level 2.5 %57 Lt & —FhinikshiEA & H R, R bEE LR TRz
HEM 4, LR IIA9 AN Therry #1 Lacarrere®, BikahfEA A RS K H A B 1M
T - REERFRLSE, BARIAEHREREEXNEY, RItEELEPRE
FEAA LR, BEERCSEANEREN RIS KA BB RSN, L
SrEFMIAR kK. REEFLEXAM, Abmzast AER TaREN, K l.mmn

1996~ 00— 14 BB, 1997-01-16 b B




236 x5 # -

AR RIS 050, ATEARS KA Tk, BT 0. (R R B b5 H 5 e & 1
H®, MR KHAERTILT . AL RHMRNRAE 5K, B RURE0 R
PRI AR &, fE LI A Bk K BB R BTN R R T &, 1 1L
R,

2 F/FHEM—HEHRE

FERF BN, AXRHMERDEN S 5 £ R Therry ZUHR LM H &

Loyt S (ka2

3: =~ fu-u, )+i(1< g")

g—f=_—(f<e§g)

e € (k2 )rr, (2] + (2 ]+ 202
Km=Ckfk\ﬁz_, KJ—GHK K. =a.K,.
W= ki (5 —r)= =KL Ko=ki [ -85

KoK, . Koo K.OBAGR, (2B, WSRO EASRER. O, ay. 2 0%
B, | BREKRARK, ro VIRERBESES, « RREEKT. HREL LE A%k
AR KAOWH, KEHEBCHARETLME, RELABU LBHRTROHTR, %
Friu AR T~ f KBTI A, S RHLKOR i A il s RE & 7 R AL, B3R5y
AR EE R & F ROAMBRMHNELEERIIHRE GhE., KD MEEREANE
WREBTMEREESE, HEEN, EXSEBET, h#EKENES FEEAN K
EAELFREWRGESH B K& (FXH Pielkle" M #EM 1<107 m* /s AHE &
%, XMATLIAEELHE, FAEERIBERRE. A bR B SEEn KEED
REELEER KEX, A1 REN GXHERTRARNORBER EHHER
RAERE), SHEAFEMOREHMARLERSFRTEE, i KERRBR Y
REH. DAEREMEREARS TS EARESBASHFEEXEE. EXHRE
RONEz, #1T4R % B Deardorff ™ B0 245K

a2 < . T 3-_ ' 2ah'
22_,_*_ dz; +vai=w_. +18(u 1.1u 33u f’,)’
ot ox ay z, ant

gﬂ e + 9wl +7.24%

Kb /o REDRETSREEE, fHH SRR,
{(g =) 0,20

0, gy <0



e e s e

1 BAHRE. AR A ikt v R B P i 237

By A ab s Ui, @, b EHE R,
Qoz-e.ug.

AT BB AR s IR MBI RE A2 47 RAT AT YERME IR R, A RN T B £y
IR E B REARGRERE 2 A, MBS 2km, 29178, T 2E® LA
B FESH EW, H4E KA ETd R R M4 Yamada R Mellor 85 I 7 58 AL KU
FIEERHE 2 09:00 LST, REN R &, v il ¢ ool b B ME, B e A& 5
B4R EREEIODE, DB EEHELSHRBRTHEE, & TR 0.0
m® /5" %, Andre 5 o R B A B SRR B, —AECUSI B
BB .

TR u. v GBS RMENEMEEE 1, % REERMN R RS 2h,
B FUE s SR R BB RS 3 h Mk, A OBTE IS B RA 4 HRE, BLAE (Ir
A FmE, o900 9m, 128, 1Sh, IS EEEE, WEPTLLES, EHSRY
LG EAT S, Hd v REBRA, oo B SEMAT ST, AERETL, &
AUHERMERERE, LR ENAE SRRE—%, SRR TEERR HFKES
K. AR LREHEEI1CUT, MREL FE 18 SAB2E 1.5°C #, Kb
WEDT 1°C, XIRPA My E R KSIER AR AT, EAHERETEY R ANS
B, BAILIRSG SRR RAE, B2 2R REEE S Andee FEET & L
BB R, MEEA#BT. Andre iy TR\ YR IEE S SR, AilEags
X, PERFAHAXSLFERDODHRIRE, FXFRFENTER/)SE, B0
ZREZHE. FHESELALSBRAREAENSO &AL, DESENM, L1
ERR, BREEESR, RE200~300m b, B RBERAERASHKLSENR
B B—HE, REDEMESEMERHAFERILEHEHEERS BESHRAR
ERLY, BELBRBREHEASNTE GREL LEEFHS®EaKL, o
RATEIRENTERBEDERS, WEHASPHEERATHRE -5, ZHETOM
SR AKE, MMihEd THRSR, AE TR T4 REASER, XEELD
BREWRERR T, MAKRNAAREEEE, FPUREZATASHERE, LB
F AL X S e P e 03 e B

3 HRMEASEZERRESTHEA

kX TE Mahrer 1 Piclkle™ iy =8 b RBEMRA S A b3 FEHE T 8GE, S1A R S
B b A R IR BUR BB O'Brien™ M BREL B2 K AR, R ERETL. R
RENBRNREHERAS, £ATERRLHMTERMARE T, ERMEELH
WEE D FBER s MEe, S XEARBNEEETRL, BRIOeREE
BB AR M, ALOPEXIELRA. AR ARt MR e R R AR X Kk
B, KR @rmiy SEIBGE, XF SRR R — 5 A3 A RE, (LRE
Kl RS hRIE R KRR KR - AR RS IE, fHMB R SR, R
AFER, &R LU 8 YR R R AR R B i () (R, {E A iR iR




2053 ,
1642~ 4 L

122 g 4 N e

21 | D B . I E N
411 . L |
0 L | L 1 1 | | 1

2053 T T T

1542~ -

12321~ A —

(o
B2 D —
i —
0 1 1 1 1
2]

2053 T T T T T

16421 -

1232} -

821 E -

a 10 20 30 o 10 20 k1

B 1 sy ik w, v FUOLIR 0 AOBLHLEE R 5N S R L
Wa, c, e MR . v. ORBIHIER, Bb, d, TEMEMRME. KA T PREERR R
EIM% 3h %, Hf& MEEERRIERR 2h, 54 A, B. C. D. E SN 3422 5 e 10.00,
12:00, 14:00, 16:00, 18:00 1l

MR, ARRTREE&HEM, HAXRXSPEEMERESATRUM. ME
WESE RN, BRI ELFRERMTEE. Crook!™ Y ¥ A7 BhH L)
SRS, BIEMRAFR RRE A ER S D, FL LM FRRELTRIK.



86 ERY 2

24 REFAE: WO S B P & J7 B 10 b FRLHE S it P 239

20853

1642 1600

1232 1200

821 800

411 400b

) 3 10 7 12 16 30

W2 #a i A REM A LR B M GRS B Y Andre £ RiSALE
(a) HEAMEHEE, (b) 4 Andre HE5E, (a) P84 A, B, C, D. E fmis5 MR X Kent
10:00, 11:00, 12:00. 14:00, 16:00 KB

REELREANRKNERIEYNEE, SHEDRERDA R, XL h A
Tih HiEHETIER, KFEHRIMTREBKR, MUK ELTHEEED, LFEAF kb
W EXEAEEULG 2km, SRNWE 10km. SWABESME 178, 29% 5.
10, 25, 60, 150, 300, 1000, 1500, 2200, 3000, 4000, 5000, 6200. 7400, 8600.
10000 m, SFMBEER, BIAAPEHRE Skm, HERS 10m /s BHER, XHELMN
BB ISE A ELER, RUASREES R, X—XH HAOBE Y 06:00
LST, WHlPEZETHERFAMER, BN/ Froude BFzHEE, MR ¥ESE
MUBEENER., ARERFSHNESHMAREHT, EEHBRTHREEREM,
T EASAE R PTLIE R ERX — 5.

Bl 3&H T 06:00 LSTHBHIER, TUBHE LSRN A8, SESHENL
o, & MBS, B -HemnAalmd, NEMSRnSTE, ElnE, Y
SHUMBEARE, FHEREAD, BRESESHE, Hh -8 BRLlNERE -5
LB ERE EH, B—Ho il A BMSHENR Tt 86K ELTE2H
BiES, M THER, SUR2E SESm R, X EASEERZ K
B, XTRELTLSEN - HE5H, 28R L¥EHEMER, s BERE%R,
FXEETHEERE MBRMEM, BiEH 080 E B, £ 06:00LST, kMK
Wk, B3RS FRTH, FOLLAT AR T AR R o i R, B
HERAFEE. Fibl « WHEEGREEEEEA D, Lo i R{ESSHER A&
B E MR A, LA T st 3 L AR v w17 1 i

HECSEE, EHRERSYT, SR BRAARR D 2R t AU % R ik
MR, ELENERERNEEDYE, XEHTHRERREREE. B3R
WM AR A R = 150 m &b AR ShAE D A LT AR HX — s 06:00 LST AUk ik
TRE2s, BERHHEKTE, BT 10:00 LST, #IMETHLER, Lk F<KR




240 O S 7B

LA ‘-.; ﬂ/ﬂ 0
e APy j\*’)ﬂ\;qq%%
) SN \é\-ﬂnf Al

Ah oy )

UG U s P s o

n-)—-}—.},}__};—)—*)‘ T R
. e ey ~¥

r =3 =

A, S - H

T P T T T T T T TFFRT U TTTTETT T

TrTT T T T TT T TTFTT IR TTITTT

H3 BB LIRR 06:001L.ST AUMF
(a) 2" =Smibfith: (b) BlAA M ESAEBHE, RRWHEERETE L—-BMET 10m./s, £EA
FilEAEF Imss, BRESFFURERE: () 2° =5Sm LR« SHE, Affm/s (@ 2" =150m it
Pk SMg, Brmd/ s FH

AHEFME, K5 REELREERE, B3 TRAERK, ME b TLLEH S 0600
LST Mk SEK EE—2%, F% 6:00 LST MARLSE KWK T i, 1400
LST Mt 5 10:00 LST EA R4, MR DRETSR T, Hix =0 E0 0 EE %
EAEERILAE B, 06:00 LST BIEE MR A, {A2RERSS, 10:00 LST (61X 7 B &
., 14:00 LST ml#K X mM /D, 10:00 LST HFKBEZ R E X, BREH T
RHE A Lk, mAEBlIFhEE. BERELSRIRTERHRERM, 06:00 LST iRl F i
BB AR T 10:00 LST, FLLGAELEEREERRHEM, XREREZS. EHRY
Wi, EHhmiE. RhhRENEERAMENE LEGHRGREE TR, £E5H(sE
W AR, 06:00 LST AHBB AWK, ERERX L TRA KM, FUIBRFELE L

786 ALY 7



24 BEHEE: MESREM &4 S PR EEA PR 241

7
i

TT T T T 1T 117
TT T T T T T T T T T I T TTrrIT

FrorrTTT

T

B4 HEULRE 10:00LST FEHE
{a) z" =5mibdr e FHEE (b) :° =150m LAOFEKIEDHE

498——— |

B s LR 14:00L5T
(a) z* =5m 4Ry o HER (b) 2° =150 m AWK DB

M i T AR, AR Tk A Tk (L LD 88 T IR O SR A, LA B B e L B
3 IR Se, AFLAEAE S mRNG WA k. 10:00 LST i Hmz. bk
PO, 14:00 LST $h DiEHABI IR, XL R B BA E&, RIFKXE
B B, 3 Bk e iR FRe 4 T B Al o 74 R sh Bk T, BTLARNR L 3 B XA/ AR
Big, XHREFRHEERTGA I 10:00 LST K.

4 it

# AL R BN s WA R A T, LIRS R R, FHYET
WE, LALLERTHREXRCREEL. £8P RESE LR TR E




242 X K OB % 2%

b, RS BRI T S0 ah R 2 5, 0 1L [ O X 350 B A T RS2 B 0 58
R BT T R IR, RBMEIEHHER R FREmME A, B EkAER
Bk, WLERE RN A NS ERB SRR, HASEmR IR
B, WRLmELR B LSRR, B—MRMMmAS T &,

X T m

I Mellor, G. L. and T. Yamada, 1974, A hierarchy of turbulence closure models for planetary boundary layer, J.
Atmas. Sci., 31, 1791 ~ 1806,
Mellor. G. L. and T. Yamada, 1982, Development of a turbulence chosure model for geophysical flnd problems,
Rev. Geaphys. Space Phys., 20, 851 ~§75.
3 Therry, G. and Lacarrere, 1983, Improving the eddy kinetic energy model for planetary boundary layer descrip-
tion, Bound. Layer Meteor., 25, 63~ 88
4 Pielke. R. A., 1974, A three—dimensional numerical mode] far the sea breeze over south Florida, Mon. Wea.
Rev.. 102, 115~139.
5 Deardorft, J.,1974, Three dimensional numerical study of the height and mean structure of heat planetary
boundary layer, J. drmos, Sci., 48, 2109~ 2126.
6 Ulrickson, B. L., 1992, Effects of surface property variations on simulated daytime airflow over coastal southern
California, Mon. Wea. Rev., 120, 2264~ 2279,
7 Andre, J. C.. G. De Moor, P. Lacarrere, G. Therry, R. Du Vachat, 1978, Modeling the 24~h evolution of the
mean and turbultnce structure of planetary boundary layer, J. Azmos. Sci. 38, 1861 ~ 1883,
§ Mahrer. Y. and R. A. Piclke, 1975, A numerical study of the airflow over ircegular terrain, Consr. Atmos. Phys.,
50, 98~113.
9 OBrein, J. J, 1970, A note on vertical structure of the eddy exchange coefficient in the planetary boundary
layer, J. Aimeos. Sci., 27,1213~ 1215.
10 Crook, N. A, T. L. Clark and W. Moncrieff. 1990, The Derner cyclone, Part I: Generation in low Frouder
number flow, J. Atmos. Sci., 47, 2725~ 2742,
11 Crook.N.A., T. L. Clark and W. Moncrieff, 1991, The Derner cyclone, Part 11: Interaction with the convective
boundary layer. J. Atmos. Sci., 48, 2109~ 2126,

]

The Application of Turbulent Kinetic Energy Closure Scheme
on Mesoscale Mode]

Tang Youhua Miao Mangian
(LAPC, Institute o f Atmaspheric Physics, (Department of Atmospheric Sciences,
Chinese Academy o fSciences, Beifng 100023) Nanjing University, Nangng 210093)

Abstract Turbulent kinetic energy {TKE) closure scheme was developed to simulate atmospheric
boundary layer (ABL) in recent years. In this paper, TKE closure scheme was simplified to be used only
in ABL. Thus it became more suitable to be used in mesoscale numerical simulation because of the less
computation. A onerdimensional model verified by Wangara observed data showed that the method of
simplification not only kept the precision of simulation in ABL but reduced the computer time. The
method was applied to three—dimensionzal mesoscale simulation of airflow over beli—shape tetrain. The
distribution of turbulent kinetic energy was successful to display, and it was discussed that activity of
turbulence affected the intensity and area of lee zone.
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