Zaod Bam 8 % % Vol. 46, No. 2
1988 % 5 Ji ACTA METEOROLOGICA SINICA May, 1988

FEETENKRSARBEHAS
B 5R B HR ()

B aEim RHK

(FARKREXRTHER)

£ E ‘
AXAAHRBEH S BORERH T T SARETRATER RAEMIAS
R BRRA S B (W REUE, A% ER R o AOLERS ERRABZAHEN,
B R RER RS RS, RERTER, X TE. #EM, 2Rafty
MBS BRIk R, RIGATRNTHRENE, R AR GLE T fE—R, A

SRES Y LR FEBUZHA LR R ERERE—ZHER, PR, ZRHBAS
BEFFRERAT Y LRREEEM, £XE%ERT LRREE %3 REBREN,

— 5] El

ERRESKSBOBERL D DR BRRER—RBSEARTIA, TS
HARERHAF BN REBRER, NATERSE(ZEFHREERSF)ARRERK
BREN., AUEE SRS EEHTBERAHMENER, BSHIE, SREERE
WHE, ZEEERT, SRk bk EE SERSRBE TERYY, T
I K H 0L, SARE SRS ARE LR LR B LR XA B, T ib
RERBHIIRHASHELLE TETHES Y ARARRER, ARESESHESE
ft, ARERGE BN TR, LR B LA R WD, XFEL SRS 25 RN
RAPEM LKW, AENAR BRI SAWEELRE 1 BEHE BRAXELAN
[ERRE, RMEN—HPBRT HhEEERROTRESELEDRE LR KR

FHB T, T RGEA LR, W%%{%{(Eﬁﬁﬁ'—ﬁiﬁﬂﬁzw) Ra (sERS L
RS R A B LRIE SR FRBZER, 2XNIHES RS L iRk
ﬁ-E_l:ﬁ-JX\rﬁiZV‘:‘E,ﬁﬁﬂﬁlﬁﬂﬂﬁ]@é{tﬂﬂf\]éﬁﬁﬁﬁ{t,iﬁh‘i’é—%, a L, R A ok
LR Biadhd B Tiih, BEEXRAERLEBAFMERD,

* #3c19864 6 A 30 AME, 1987481 A 9 R EBH,



2 B, FEREENRSAREMAZEESRELGRN(Z) 211

- =\ EAHBRERERS

BRRFHERBERKH—RRER) , TREATFEHE, 5514, % BAEHOHE
3, B HEMBRER,

Ou 0 _Ou 10p

=9 Koz v 5 e 1
ov_ 0 _0Ov 1 0p

gk v ooy @

KHMEZ B R RS AERAS . DRETCA S GURE RS A L
AML"S), FRE,

Ou’ 1 dp

o =T ®
~ X =—fu’4—;;%§ )
B RS ERR, (1).(2)5(3) (ORBPERE D IS, 0103).(OTHEIER

B H#TH L RRE M E L .
“%%%Ja—f—f of (5)
- —% -g—f=-%'3;—+ fu’ )

£6).(ORAN).Q)BEEMIREEHHE,
Ou @ __Ou Ou’

=Kt + f(v—o") €9
« G ARSBER, BRBASHSEBEIRE LRET =2 50K FHA %, ).
—- ()AL R BT AL,
B R K 2R A
0 1 dp\__8&0T
)T ©
0 1 0p g oT
0z _;W) T Oy (10

WEE, VoA B LR R, R, R R— B RS < 8, T o'=
0, BEMBRRETTRREBERREH(Htb ¥5 A3k 3 57 R4 R, B %

g O — 0, R SRR B B R

(S8,



212 N ] % # 46 %

BB LS, o HRBE N — SO0, A BN (5),(6) % At A
8

(-380) -Sse
<_71)--g—§-) _-Qv—+fu 'me(h—2) (14)

(13)AHRA ), QHBMERSIREBZH B,
Oou 0 _Ou Ouf

B e e TR A (15)
=g K 4 flw—u)—e(h—2)+ To (18)
if MR |ARBK FRIEL R ERA DR HAER®
Ou \? Ov \212
x=r(Ge) +(%) ] an
I hRAR:
1=0.4(2+20)/[1+0.4(2+20)/A] | (18)
zg AT REHEEE , AW 0. 01 m, REFHMBEK,
A=0.0063 uy/f (19)
uy=(x |22 )”2 (20)

a=z, EHBRFRE, 171)— Q05 (7). (8) R (15) . (16)HKIE, FEXD
REMEHGBH, WURBIEMR, f R SRERREND 107457,

TR &4
Tu=p=( Wz=0 (21)
MAREMESHERT, EEYMRERELET, ER RGBS AT N,
v=0vT=0 (22)
u=u'=P;—Qe™* ‘ (23 a)
u=ul=Py+ Qe (23b)

(23 a)RF% LR RBERT A%, (23 b)RF LR MR B, B LR ¢ REAR
J&@, ERREAER, A R—R i, FYiRa=T,

(22).(23 2), (23 DIBERT 124 L R & M- ALK (1), (2) Ry S ERE S, 8]
H(22).(232), (23 D)RRA(5),(6),(13), (L)XW B ERE B HFETR K.

A RA ERR, FLFR(23 ) AT 2, (23 D)MMAES b,

PIRh SIS =0 B(22), (ZS)EWTTB’JJ:E-HEZE‘FB’JJEEE%‘EH’JE.% .

AXBBBEESWHELE L,

LERRER looomﬁ%—'&ﬁlﬁﬁtﬁﬁ'&o WHBAND 220 FE, RARK
2005 R MBI, At B2 min, £HRFRT, LR REGBLIFH B LE,
RETE. XM P=12m/s,P;=8m/s,Q=4m/s (L HREME, AXERET, LR
RAERT AR Bl Zn 20 h 7008 Rt )b B (LB, BMBE T 2% . RMNBEL I 40h



2 B, dkx i BN ASARRNNER S RE RN ER (=) A3

#1 8 H £ & W #

Ny 1 2 3 4 5 6 7 8

z(m) 0 0.25 0.5 1 2 6 16 32

N, 9 10 11 12 13 14 15 16

z(m) 64 100 200 300 400 600 800 1000

Kk, B G RAIE 20 h FEERBERRELERK, URTSM Wk ER, WERE
HEREEE RS, AXFEFTREABG ERRAFEREE Nk 24 P, Q Wb
R

=, EERSHER

TR & (LR RGBT M) Rt BRI R RAE R L /b

IR E SN, SRR I N, B R T RN . MIEIRM B SR (B WA, 72 R [R]

02 1L 2 RIER BB B AR . BEEE LA SREENT M, SRR MRS T 52
Wi 0,033, BEH Y ERRY 12 m/s WY Z K BERNEBIL F — R(EHBERFR

u

"= %20 h BAFEH.

T B, B

E2 RO b (ﬁﬂiﬁﬁ\ﬁﬁﬂﬂﬁ]ﬁ'})E’a%%,%&%iﬁﬁﬁﬁﬁ%,R%QH:%%‘S

ol a MR, 3 20 b IS LB BT EREHEE. Ro 20 h DUGRZ R EEED 2 L9
SR{ERE /D TS UL b LRI R E R R, XA S B AR &5k, RE RIBR B &

TBU, o B B U B AL R ARG ), i o, B
PR R A AR K, B /b MR D MR 2, MM WA R, Tideds
Bt R R R e S A i & WA AR R, A e,

(5 (6, UMD | — < 32| 4t | = G2 | estm, S s i,

TR EHE RS S LR RS E MRS, ik (6)X x H1 S K BT,
B 5 REEMEA M, Bk HERLE FEREREE. ER EH) Emn5E

IR M 25 AR A T B AL R B w« W38N , w8 M 8 X S F R R BE

T RS SR A T B e 4 0 (R HRBHET Goey S Pt o 24,




2 K & % # 16 %

“ "%x 102 .
X"“” 0 s 10 15 20t(h) ? > 0. 15
5.0 T T T
4.5k .
. \\....—« ‘
3'SW
‘3.0 . ’
2.5 /"\-__,,_’.‘ """""""""""""
2.0% ~T53 1155 1158 12 u
' (m/ s)
B 1 Rkt B2 R
(S8R NIEIE A RIER o b 8% DURK g 12 38 A, B2 2% 03 (LRRABEMARA, HEERFRME 1)

HRAMBERD) - x 02 8% LREHRERT &
JUA BB SR 7 AR, b 5% PR L4 )

20t (k)

TR _2:89 1.8 Bullm/s)
B 3 a M7 LA RPN M 22 1 B 4 af7E LR REBERT R iR % fo
(EAREL) (HARMEL)

BRBTRBE A, FREAR S B RR T iR R Bth, BT, 5
M RBKLUR, BT LR R E R, M SRR DI Ik, % Bk
Sy R e A R LR AR B L (M b, ST R

BE o 1,0l 3,4 HIREVL 2,0 I o IO, D 2, a ARtk 26°F
M 207, REHZEN LI, B 20 h 125 24.7°, BLEABBBRY LRRE S 12 m/s i



2 # s, bl B AKBRERNERERELHERC) 215

SEH AR 257 NOEFBITRA LB EREM, S8, o ABLEER—, &

FRBERERE, £HED, WAR, kb 25" Btk LFE 31", REHTH, 20 h Bk
26.8°, lb LR KGE 8 m/S BB % AR 26° SRS A, X ABBEIT 20 b 5 DUBL R ¥ T M

¥R, A 20h FK&H:II!E&&%/J\ ?i‘aﬂ’]ﬁ 20 h F 40 h Z R EEB AR ERER
MTEIRBH T, ERR a4 20hG

0)

B 20 UG RIER /DI, @ ﬁ&1tﬂﬁﬁ&ﬁﬁﬁ#&%ﬁﬂ*%’l‘jﬂ-ﬂnﬂﬁ]&iﬂ:%
WIREBER R A R A R A 4 R . RS, & h Rk ¥R LR REMIEE R
WL, MBRETER. S8 LRI (23) XM ER KRR , *F oAb RGE R

to, SR @ AL R,
B~ M iy 24 Bk b SR A R B fz 1E 3% — I ] 7 ]

miﬁiﬁﬁﬁkﬂdkﬁ ﬁaﬂﬂ‘ﬁ’a—-& o, IR i A L R R A ROEEL R RS TR

R, Mﬁﬁj‘itﬂtfﬁﬁﬂﬁiﬁ'ﬁﬁﬁ *&a BATHEEZ, B FREHRBRE, X EE KNS
BRR, TR, 2 EWRERL S ENERRR., RITEE 1—4 $EL4
Bt R T 2% AL S M e E ML E . TRERR 2, Bo6éh Ex%

RFEHE s ERTERE B MRZ, %’-‘H"’Jii/l‘%ﬁﬂ FE 6 h i A 3R 78 A2

Fo. 15h IRZENNED. £F5ER
KBRS T ERM S BT,
HHEMELER—~LEARE T, KERE
. HBAHENER. Rt afy, 8
o T S S B B gt s xS 8 hWg, B SikegEhENTE
B 5 LRREMAMMMGREE ) 200, ARMA e AELREN
(BN 6 b, BhmEaRORT, ORFEMM A, BLLRIEEE K, XZ5MEEH
e, B, BROBIREEXSERAS N, BB, T
REBEENE R, TEXRERAREEZ BB,
B, Fl— ERRER, 2% Sk ERnERN N RRAERES L, BH5 2B
Fsre h R E RS, LU TR—-ERRTHZER. TRRIEELER
ERMFER, BEREBoEE L, € B RAGEE I Ee B RA%, MDAEHREEE-RT L

RR. AR TR R -FHERI D2, BBy 150 )7, R kR b

vm/s)




216 =i ] ] # 16 %

i EALE, MR &R B LR E bbb e B ERE KWLM v, K, IR T R 8
BRRBSORUEST, A, 5 b BRBL, ﬂFE#E%ﬁ%%%ﬂ%E%H%%’Fﬁﬁ
EL‘O

. & kRS R

AEE ZFES R ¢ FRER R, Bubtd 5 R P < B8 B ) B R L B el
LR RGE RN R BT A LA B R R ke e, BD (13), (1)K, AR—FHEW K e A+
8x 107772, 2 ¢ HIERRYIDF B SR B ) s 3 E R RS BB, ¢ HRAMIIRZ.
£ 1-4 i, HHAENASSRNER  AIBURRERT, FEUERF R, mE1,

FERRUL @, 2 SR BRI, S LGTE FRR /N 2096, TR 0 3 1 0 00
I, 24 OB B MR 2 R E Bk 20, %A, MR HAR AR M T

B’JHIETI@ZRIE FHEFHYR R —wE L H51R, fF RO B 70 b e JXA i g JEE S e R/
%ﬂﬁﬁiﬁ-ﬁk&.ﬁﬁ-iﬁ%ﬂiﬁﬁﬁ *SB:E*HFJ;WJE%&WU?#BENE&E%EJJ 2B
BRI oy B7 EGTE FRR /D , B IRUBE 75 B 0 Bk % ﬂ%ﬁc%"@‘éﬂlm% ot bR HE 2,

BitAaHIr SIEEMR, AKX 5EEMBZEHET 30%, {B%i&i&}i\%ﬁﬁi’%ﬂuﬂ‘f%‘

BRI SR,
a ABEILE 3 B 4, L3 H KRR B, o LWEERM /D, R2ZIFR, REHE a

B b3k, B2xs — B @, RUEMER AN T IE R B R B A EEHLT M

F B R L EY S EEMNAR., Eﬂﬂ]ﬂ?fﬂaﬁ&@é—j,a B ER R B, RERK

kI,
REFESEHEE, ﬁu@l 4, e B SEH MAZR LA HE S EEM

71, R 2B K /e R B G BE S A T K 82, R, ~ WiE, BB 200l
2, WX e AMNBE HEHF—RERN Me ABTERERE,

BIVELE THER 2.0 T, RRIMZESFE M E R T RERL 52 #1252
5 1E E R IEA R ,Eﬂiﬁ“ﬂkiﬁﬂi%ﬁﬁmﬁ’akdxﬁﬁ RN, uz Fosg HAg K
ol ,Kﬁkiiﬂ'ﬁttﬁ"%"ﬂn‘k,ELZBB??.‘%,&X%%RUUJ\WEH'J SRS B A &

BEAZR BN, 82, 2 E5e¥BENENERRNZAETRG, HRbgs
o



2 B%, EEEdBMAIREHARESERERHER(Z) 217

N IRTS

AXAREZHHBHBEEBRYITETE., #EASPY ERRETFARESE
B LT R RE A BRI, R ERES R R RNk, FARkERh

R K AR, T LR R B MR A, BE R TR, 4REY ,'%;—R a

ERWRGPER, BEETHE T 2K @ feBE, £RthnE—MhREmEmat, ik
EHAS AR TFRIE L LR RN LR K EER, EHEARERERMHLRE
SHERES, M TARESES NS, ARSI RSB ER2 A RED,

TR, B A B RER ., R, BT ERRIEZY, ERER 5F— LR RE T8

A ABRBA R, EREH SR a ERIAER,

g ¥ X K

[ 1] Tennckes, H., Similarity law and scale relationship in PBL, in Workshop on Meteorology, 177-214,
Amer. Met. Soc., 1973,

[ 2] Hopaauos, O. JI., IlapaMerpuaauis crpatudHUHPOBaHHOTO GaPOKIAHHHOIG OfC AAS  YHCJIEHHOro
MojenupoBaHHs atMoceprix nponeccos, Flas. ®AO, 14, 815-823,1978.

[ 3] Wippermann, F., D. Etling and H. Leykauf., The effects of non-stationarity on the PBL, Beilr.
Phys. Atmos., 46, 1,34-56, 1973.

[ 4] Zilitinkevich, S. S., and J. W. Deardorff, Similarity theory for the PBL of time dependent
height, J. Atmos. Sci., 31, 1449-1452, 1974.

(51 &%, b HIBMAKORENMASEMABLRHER, KKRER, 45, 4, 385-393, 1987,

[ 6 ] Blackadar, A. K., High resolution models of PBL, in J. R. Pfafflin and Z. N. Zecigler (cds),
Advances in Environ. Sci. and Engineering, 1, 50-85, Gordon and Breach, 1879,

(7] S, KR mpkEnNg, ks, LEREHRYE, 51-59, 1983,

THE INFLUENCES OF NONSTATIONARY
PROCESS ON THE INNER PARAMETERS
AND WIND PROFILES IN THE PLANETARY

BOUNDARY LAYER (II)

Zhao Ming Zhong Shiyuan Bian Xindi

(Depariment of Atmospheric Sciences, Nanjing University)

Abstract

In this paper, the effect of the variation of the wind speed at the top of
PBL (the wind direction maintains a constant) on the inner parameters u*/A
(the ratio of friction velocity to the wind speed at the top of PBL) and a(the
angle between the wind direction near the ground and the wind direction at the
top of PBL) are studied by means of the numerical solution of the motion
equation in PBL. The wind speeds at the top of PBL increase and decrease asan
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exponential function of time and approach constant values. In the case of
barotropic condition, the values of u*/A and a are taken the form of attenuated
fluctuation and approach the values corresponding to the stationary solutions. At
any time during the temporal variation process the values of inner parameters
are different from that derived from the stationary solutions of PBL equations in
which the value of A at that instant is taken as the upper boundary condition.
Strictly, the inner parameters derived from the stationary condition should not
applied directly to the case of nonstationary condition of wind speed at the top

of PBL. The effects of the nonstationary process to the wind profiles are also
discussed.



