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A Discussion About the Physical Process of
Environmental Temperature Lapse Rate Tendency

Zhu He, Wang Xiuming
(China Meteorological Administration Training Centre, Beijing 100081)

Abstract: The environmental temperature lapse rate is the critical ingredient of static stability for tropospheric atmosphere. Base
on the lapse rate tendency equation, the relevant physical processes that affect the local rate of change of lapse rate are discussed,
including differential temperature advection and the vertical motion. Warm temperature advection decreasing with height lead
to y increase and stratification tends to instable. This paper discusses the lapse rate advection which is differential temperature
advection in essence, especially the mixed layer advection downstream. The influence of vertical movement on the lapse rate
is often ignored, and is often regarded as the lifting machanism. This paper pay more attention to the effect of slow vertical
movement, which forced by synoptic scale systems, on the lapse rate.

Keywords: lapse rate, differential temperature advection, vertical motion, static stability

TR ASAE I, Doswell 54 H K 1 AN i
Cinstability) ffilh R b T A A ARUERES . R
BRSNS R AR A, T i )
ASSCAN T FE R WAl FLR AL i B A

A 3 0 B R UR AR B AR, X
25 R Ve~ AR i P T R T SR, X

0 5|5

S 7 PR P B o B DI A A, A
25 FEE A8 111 L00M B, LKl F I 1 B BOK HEak i
%ﬁﬁﬁﬁh%%%,ﬁ—gmﬁﬁﬁEw,K%
TR R 6.5 CIkm.  HEER B R
U TPRAABIRR KN R TR D RUEIEN g« fv FBE” (222U T B R 2 2k 7
Tk o BEARZKTCIRBAH R R 5L, AT WS G 1ot o LW
i, TR EHCR BEEE TAROEIRAE (0 Ry gy s BN T 8OV RIS, A2

AR, BT ELA A A B B o
SHR b S ATT SR Y . Doswell SO ) A
BRI T E RRA S EE (RARR
. KYORMAT) TR SR S . o T A
MRS SN A, TS BI% HE

BAS 8
B—1EE
TENZE:

2015 42 A5 H ; {54=HH: 20154 9 f 15 H
SRR (1962— ), Email: zhuh@cma.gov.cn
oA (A %) #8FE3 (GYHY201406002),
RARFFIARE (41175043, 41475042)

Advances in Meteorological Science and Technology S&EH%#R 6 (5) - 2016 | 51

BEFUR A ARG TS ke, IR
AN A R L P 1 B K NEAT 3«
1 KREEHXFRERERIRM

AR EIR AR A A R

a—yz—VvHaV‘“-vhﬂ

ot oz
MWy Lo do D
P N AR

. OT o,y s . v
X, V=—a—Zj\JEw%'1E{)d<$, Yo THEPE LA, w



RESEET WLV

dvances in Met S&T
FoRTEHBE, QNARgHINIA, c . K
(1) A5 — T O H IR, 58 0k bl
JEARAGTR R VI, 5 =0 Rt 55 DY Ik
A LR AR B, S U R tH TN

Ta‘%%ﬁﬁ%ngw, o TH TR, 1t (D)
T R I8 2R A R R R IR S . R
(1) AR SR TR %, B, TS &
B X
ﬁ(DEw%~\:mﬂﬁ#%—§GhVﬂx

I =D O A A=) i - b/ D SR i
FERTFRS FEETRERNTZSGETARE, B
TR R “ LA TR . RARESEARRE. R
B, ZEEh TR R S g AN R AE R
IR R, EEE AT X A — & [ a2 W 22 3l
BEIR, AR T BE 2 S R AR S W 21 2w R R
kK RIEIEsh Fe i iEsh, Wl (1) g
IR RO AR FE T RS AR B TR0, [
T 006 il B R AR A L P Dk o 1K 0 T 1
A5 5 R A R ELRCR PR RIS (D A
W] M RKAREIZS), \EHEPTBRY, il
R &S =AW R N ¢ 7 AN U G D)
RS FE R, Z IO A 3% 1 2O v] Lk £ 3h
Bn1°Cekm,

T G 4G Y TR B 2 4 mT A el e s 2
RAEERER, Wbl U8 sh B, KANE
REEN FYUsshlE# LT Fol. AR THRER
AR AL g SR DR TR VR A 2 E O 7 KT
TR U X, TERCE RS AR S JE (elevated
mixed layer, EML) ®l. m40RA 2 90bs F2 e
SR X A SRR A, U m R X KV R D,
REEANEE. ZREE GRS ISR L
L HGBIECR, A FD SESRRAEN RO
FPP R, BNV RS 2 BB R AR
MRS, SRR THRA R, AP R0 2 “ &
a7 (elevated) 1. AT 28 R R AEAESELT iy )i
R /B: A R PR SYE i b/ STIY T &/t B O S B i
B I AL . & [E ik HI700~500hPa (i
FR“T757 ) S LR AN 8 25 LR T 45 20 AT e 2R
HIETHS . MR AL 5 IR A o dT, Sl
S LT UET D b DX v SRR A T2 R 0 S 7E 700hPa
LR, MAZE700hPaz. B, X 5 By e m A
Ko DITMAEARAG T i Hh DX s BV A5 2 20 BT (1) )2 IR AN BE
R T “T757 o MG T4 FUUEshIRRE L BRI B

PCRNT T A2 4, TR i, Pk o
R THHSZ PR B NP R X & B AR BRI
M2 FHRARRGEZSE . T, T4HA2
SPUR R UET SRR DX [ B AR B B SR IR CR AR R
FWgiE, BILid skCap) , K& )Z DL FME)ZA P
IRYEFIIGEL (1) R, AL, 6P A RE XS
Ko W RALAE P RE RGmia e T el A i R4
Bk, Bomp4aAEIT “sF (Lid) 7, HHEBLKE
PR R A AR IR R KA X A BN 22
WX b, AR SR, XERE AR
B R A P A 2 WP,
2 EHEIMNKEBEERENFIGIT
Doswell™ M\ Sy K R 2R Ge it 1 46 138 B0k
RZEA BT, FEHRAE LTS3 d R 1
1B — A& s iR <4671 fEH, oAl
KA AR EEL. X (D = Pl
k) L P O3 A N3850 3 P oz A IR A i LR T
BHE, N EE M. WEL, FIER
JEJEE 1km, HEHCA10°C, RIS S EE
H KA, B16.5°C-km™, WTHE A3.5°C. i
TOUS o P 5 K TR, KA R G amia it b T
J& & AE500hPa iR HUZ S K, 40 10%m s™, fE
RR— MR UL, BT 3 B E y2emes™,
A lems™t. DLT4adad fda T — Bl )E, TR Tt
T1km, W FREZI10°C, BRI S M-6.5C;
JEEHT10.5km, RE FE#5C, TG N5C. T4
ARE JE B 1 kmAE k1.5km . B M E 2 T 2 3
TR A, /TS8R B H16.5°C -km™
Ba47.7°Ckm™, BT 1.2°Cokm™. TN T4 4140
(lem-s™ (3 B B B THO.5km i f B2 I i) , K3
AT 12088 hn1°Ckm™ s IXFE A i L 14 0 5 50

—65TC
1km 74
T 3.5C
~_ |
EDAL =
\ WIHR)Z
Vd
0.5km 5¢C %
v&
10C I

B S ASSEEREZWETTRER
Fig. 1 The diagram to evaluate the influence of the
stretching term on the lapse rate
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Fig.2 (a) The vertical velocity at 500hPa (solid line) and 700hPa (dotted line) at 12 UTC, 8 August, 2011 (unit: 10°Pa/s);
(b) The temperature profiles at 12 UTC 8 August, 2011(solid line) and 00 UTC 9 August, 2011 (dotted line) (unit: C).The
blue circle locates the Beijing sounding station
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