4k HI S B 5 B H F = Vol. 4, No. 3
1995 i 9 H Climatic and Environmental Research Sept. 1999

HhF Xt AR A TS AR R ER

(MEES &, K 410007)
2 Py B
g 5F &

(FEHEREXYEARA A UUREYHEN LT HEEFESERE, L5 100029)

W OE  SAaWsHEEm WERSWHERA N FEEFHRE T SRR LT AR
B, BRI RHEFTLUMNRK. di/F2a" KK LA LERNARE TiTRY
MIEM AR, RS TEAAERE. HERES R AT TS R i LB E (R
(L1 B 30 L T S A i B B G () R A T S R R AR PR TS . T UM L B 2R KB R
MERERA BN EESEER. LERNARBESEGELNAGMNEE. 57T LEN
B HARRIEA KBTS,

*&F R AW F KK HREPWE

1 5|7

MR T DR, B, RATE. AEHARERININWLM®, #ER
Wik, #AE. . . M. B/ . ENAKFRATFRILLEFEERAKI. 285
il BFILAREER. L, MREENISRGEEZME. MIESHEEEX. BT
HEMER, BERARET BIEEMELX, #WELM,. BEESFNZ B AT
SAMYE KB, U NS RYOHEEER T S5 RE. Bk, SilifcAR
SRR RS, SRR A MR, Dy, AICHGE TR

75 By 48135 19 3 3 £
2 FITFLBRIRTR NS R miE E R

B 2AdLKkSHESRENRER. AEB 1 TRUEDR. AREE N, HWE
SHEBP LK SESEGERES. IMERELEFMRENRFTRE FR'#
e F 2 R ERSSSAKRIRIEHE A S NEIFERZETEZEN. HEET, #=
SBUBHEG RS HRRRMTA? S RYREAMEM? T FEIM N, R
MABEL -/ HEELXRATER, LEERFERNEHRAS, TRRLISEEE
EHHARRSH. FTRNERRNTRNI I TEN

1999—05—12 I 8
« thEAHEK LA EXxABMEAKZS1-A1403% /)




3 BEEF MBS SRS R R 309

Cu _ _&p 8% u
Rﬂ(uax) ¥ = 5x+ Ea—z?, (I)
2|
Ra(uav)l u=—§£+Eal, (2)
Ox cy J=2 |
2 _y (3)
°z

K, Rok Rossby ¥, E= v/ (fH*)R Ekman #, v B3 ¥4 E 5. BChE®, f
ZFERN 2, HEBSITFLS.

URTS 2Ly,
u=v= 10, z= hy (MR EIIEKFET) | (4)
U= u, v= v, 2= Ao+ Ah (EHRZTH) | (5)
wy, Vi EEEHXSHTE, A= h— k.
FEARXSHNRE TR Y
(e)e
Rﬂ(u,%%)+ 1, = Eg; , (7)
T 1R bR, ) aTD s AR R, B
- — (':12_ du}.-"’(hg_ fi) {3)
(7) AMA R AR, RAF, B, (7) £HEY
Rﬂ(ul%l—)-l- Wy = u,= — 1, (9)

M 1 FiAR, ARFEXMI R 7T, H0u, SRERER R N-1. 38 (8) A (9) 1
%)

'[m [h(x)— doMx'+ Vo (10)

Vi —

ﬁz_dn

e B I kA, BATAT LY o =0. icEE, R, v FEEBHREET. B1TF
WETHFEBANWARER, HE (1) ~ (3) 20 LIER.
BT, Rossby A Ro= U/ fL, XBLEKTKEEIERE, LIS &
L=Lg=NH/§F M xpe Rossby 4
_ v v _
Ro i NE Fr. (11)
T 3. Rossby 88 o] L) A Froude $Fri R &5, XM ET, eS8 IL2
BER, SHMNEERSREEYN, WXEHTTERRER, % Froude Wt R
REER— MR E 28 FE (1D ~ (3 REBTEREFr, E, dyBh,44

SBRHHE. EBRER (Fr, E, dy. hy) FRTLWE K SEN R RS,




310

S B 5 % R OB X 4 %

HRARBEFE (D ~ (3) B-AEREFEREA, BHERLFBUZEBER, EHBA

] pLE AT R B TR E A ERA AR ERTE, fSHFEREES T — B
S E .
BT AL A% SGRILRMEN, =EERISEMARE miHE e, R

£ L B R R AT B R, S SR, AT, XFEEET IR

FMAEME HEBIA (#yFAETTLRK. BTEUEHNEE, AL8QKmE

B S AZTHEACF WIS, AT, ANBERNEEYERESAH
B, FFLIEEEERTERT . MES MEEREETE, EAHIEMBENRIK,
AR R BRA NS 2 P, BN/ LA R R R, BT RURHELA] H i
¥, BHREBATETFLMEKEyFEESySBHBNK, BRTFTTLUNSR. X

R

KR ILSHNEE FRABRENRA. B BlEbE, BTrasE

R, W EAHF, HERSE— A B R R ARK AT T IR, BTG

XA =& T RA NS R EREN S AR F AR AT RARR, 95

THIE. HARMR. FERWEARREREE, BRI AR, 8

2 7

X, FEEEF, mERNBESEFTFLUROBLaERY SR, £

R M T LR BRI e I A . X AR A R L MUK A T R B SRR —

A, BRAERR T L TS Bety A b e SR YU k.

HTIREEMHE— ST RE, BRITAALAR (1) ~ (3) BARKIRFEF, ¥
BT EFFURAKKBE. £Fr=04, E=01 MARIHNLERAREL =05 X

hg =3

O TEEENETFLUHAARDE 2 k. AE2UED, S0P KE
Bk ATEERN 13~ 144 (APEEREBRAN), N5 FTTILRRER

Bt THHEEE. BRITEHETARASEFREN 2WBEY  ER, R
BN 3. 45w, AE3TUED, AKAEENFrEEBRD, XHERERKSH

S R AT R R R/, BRI S SENS B L AT, SUHIREHA

S BAER, G, RETTFUNARMSRENBETS, FHVELBFXH,
H4BETARBERESNER, WUEH, SRBERERHEREX. HHE
ﬁﬁﬂﬁ%@ﬁ%ﬂﬁ@ﬂﬁ 2 R /NI AR R, BAREIR L, B B

Y SN

B EMER, —ENSTLES RAREGEHBNER, FLHEARNE

i, LIRS i, —ENBBFFAKR, BEERATELE, FLEFETE

AR Y YRE. NZASSEHNER, WANREARNRLSRERE, Eit

SR IL S R A AR R T ES.

M1 SRS E N EE H2 FTFWHAE®




3 BmEeE Mk e ENTREREN IR 311

B3 7 (V. Fr} SEHRY FFrNEXE B4 (V. Fr. E) ZEPV  AFr, ERNEFE

3 SHRMEE XM E

-4 3 B T 0L 0 LM B TS A L 3 I 7 AR AT LR SR S e Y
s 2% I S SO LU B L3S R AT e R R R . LR AR
OB, SHFWEAHEERE, XMHEHSNERYNEES —EEW.
EESHEEEREREA THREANTMREFAMBRY, RETURAKRR, 2EEH
E A ENEEED, MEAARSHRASTRTECE. L, ISRYAR
Bb e L B 1E A TR B WL, BEEIIRISRWA stokes BR™ (BIERLL
By Ak s B FE B R T KT LA XY REBRESTR). Bl BRBEIS
BRI ERAE TEY, FERNESRTINGEEENR KK REN T RYEEE
=2

WA I ( RS R R B AR
RIS ERS TERMESEIL), BTE
HREERNER SHEEEIERT,
U E/NBEARETFUR TR, AR
BT HEE. RITILEESgEEFIRR, ik
EILMEAN=SE, SRELRLHIGE
ERESZ, MERE KK AR (H
$). HTHHAXHRL, FHEZESTHE
B L BN EE Ay, MHERSER B 5 S et KRR
BNMH,, #E"KE MYEE Hu,, X
WS BERNH,, HE8SFE A

u Hi= u, H,= Q. (12)

mad, 7S KB B ARERE, FZRMEHE N BegH: /2, T KK WEZIK T
EHNogHS /2, WSHRFBTM:

1
> PEH | — ngHz PRz — uy). (13)




312 LR’ E B E W % 4 3%
MK (12) B Fa740;
S v A & Q
5 (Hi— H3) Q(H: H, ), (14)
SrIEHE, . i
12 Et 2 2
(H[ ) | Hl EF?' == 01, {15}
K, FrP=0°% /gHi=ul/gH, . # (15) BE

H2= %(" H’1“1+ SF!'E )H]

|

M Fr=ul/gH =ul/Ci>1,
FAREFE®. Hm,
YygH, *10m/ s,

WH Fr>1.
KEX KK MEH
WgH; =100 m* /s>, WMC,=

FRERTKER AR, MR LEARNEH, > H,.

REi LB

(16)

B —FHMN (16) F A
Ww,>C, (C,REHEIME). a7y
MU TR SHEEH, =10 m,
F10m /s, XN

S UTE A 2.

AAERARNEEREN. SARRERPSEHRTATMEEER KK Ae, R

ks, —BX KK R EE, NEAERKRS.

X,

7. AW REHE BT,

¥ (RHRES) BETHILE SRERANS ™R,
= B, SRBEHERE, SRR LR LR —ARESNER. &

K
6 LT LI F I P BRIS R . TEE

=0 1HH.

BRI RMAARBA N T L SROATRER,
i e T 2 1 H B R 2,

VREHaShEL, FRM®IE
= FE R AK T4 Bl
EHREEHT, T
ESEEE KEE M, AT

FE 6 P, EEIRBARER KK R

FRS YK SH. BHSH, M FERRER
KX, HRYAER LIS X
:]:?E RS RERFERN, FEKEK

, FFRCH IS

AR RAA
B, 15 e AT L v 1 R 2 W A

KB RS R 5046, T LAE HFE
FITIRPIAE R KB X M B R B
AN E E

Ro=03536
6

Fr=
R PRERANERYTH

D14




3 BEm: ey B s e 3 A 313

4 HRUSHFTRERIBIE

%2, 3 WiHe TRUE B E RS R4 R N, RN EAPHESTRA LS
i, SR SIS S k.
TR T, SR E R
I—Vi=20" + 5/ Fre, (17)

He, o” BESHBHELUNSIENRESHESEY LR —~AK TR LHNSERE: 7
RAEsHEALSARITMH T EECENEEMLE. & (V, ) HERD, HFE (2)
ThEEEEFMENY I MFREE. N8 (17) LPKEMREe ™ TRUERE, HLHA
BENEGRRANBRREEMNE N PR = Fr. B¥Fr<] (ZRRSPREEK X
) BF, B TFEABENEE:< 1—- FFrABRFESOREBHERE-< | HRBEZT,
XMFEEQEREN, Rl ok, XREFESIHBILN, RRENRLAEXE
¥, TEFRTUHESK. FUASRSLEBEX I NERNEERAR, EFq
] 35 F) [) B

HTEIEFSHREUNEENAS, BMNHIRTHEETZE, BASGRELAT7. AHE
TR B, HREEAR D, SESdEEN, AMAK —Bunnh. SR
FEINEWANFTRS. XMV SE T RAEN, ERXMRENEEEERSERE
4. BLE®FH G REED=EFTHRSSR, SO H R8s LM Z M KB iE
G, MEENNAEMEESRE (L. #9%) 76, BeEdpimRRHEK
HWES. EYREERIIUMEGE, FEMYARREERREREH. FEFRE
J_. RS THETENR, NS EX— .

J
/
!

JE-

-2.0

160.0

120.0

80.0- i

i T
._—.'.:.—._' -._'.::': :.:.

oy Jddes el Libess

=P 00

= T s e R I o il
. L N L ' o= i [ Ho i —N ! x| g N
= -3 T i o R ving e St LA e l_'_nﬂ_'[ - 5
T - Tt T MR A - e o e T e =
i ] e HE il gE vl . T L3 d- cit Hi 3 0 Py - a
B = . = HH .t eI i E 5 o .t - T -

B 7 SESLHKE




3l4 X & 5 ¥ 5 OB K 4 &

5 THEMSEE

MR - HEERNER, WIS RELER, mi Lk UL RFERNE, ML
£ N R R TR R I O S A A, BT AR LB N2 B gL o
A 2 MR LR, R S LAY DL B R T R S RS W R g B
WS e R B 2Rk, USRS R RS i A T B A B AR BB SRR
g by 4 % LA B R SR BRI R 1) A 1 R S el iR T E L. &
W, BTEFa T REPHR TR BB ERR, B TSHASE. RERAERMNT
wig s R AR, BTHRNFRRBIESHRLREE S, REMARELRE
Beh AT LB R TR LSRR, 3R G B ML T 5 R I 5 B T SR A BB 4R B T
FHMKE.

$ X X W

1 Xu Qin and Gao Shouting, 1996, A theoretical study of cold air damming with upatream cold air inflow, J.
Atmos. Sci., 53, 312~326.
Kundu, P. K., 1990, Fluid Mechanics, Academic Press, 219~ 221,
S$molarkiewicz, P. K. and R. Rotunno, 1994, Low Froude number flow past three—dimensional obstacles. Part 2
up wind flow reversal zoune, /. Armos. Sci., 47, 1489~ 151%.

The Dynamic Effect of Topography on Pollutant
Transport in Hunan Province

Duan Deyin
(Meteorclogical Institute of Hunan Province, Changsha 410007)
Gao Shouting

(State Key Laboratory af Atmaspheric Boundary Layer Physics and Atmospheris Chemistry,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beifing 100029)

Abstract Combining with Hunan province’s topography distribution, In thig paper, the pollutant
transport of mountain—parallel jet induced by air flow damming in front of mountains, “ quasi—hydrau-
lic jump’ after air flowing over the mountain and air flow deflecting around mountains is studied
through both theoretical analyses and experiments in the laboratory. The pollutants discharged by pol-
lution sources scattered in the west and southwest Hunan province are transported by mountain parallel
jet from north to south and from west to east along the mountains, The * quasi—hydraulic jump” of air
flow over the mountain transports pollutants vertically. Air flow deflecting around mountains leads to
transport pollutants to the right of the mountain lee side, In that area, natural scepery and human activ-

ities are severely harmed.

Key words  topography mountain—parallel jet quasi—hydraulic jump pollutant transport

_—_M.




