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Abstract The atmospheric boundary layer characteristics at different altitude stations in Sichuan Province on the eastern
edge of the Tibetan Plateau were analyzed and compared using southwest vortex intensive sounding data. The conclusions
are as follows. The surface layer at high altitude stations is more influenced by land surface processes; its diurnal variation
is also stronger. Temperature lapse rate in the surface layer is the most remarkable, and the daily minimum/maximum
value appears at 0200 BT/1400 BT (Beijing time). The depth of the atmosphere layer affected by land surface processes is

larger at high altitude stations than at low altitude stations. Temperature inversion obviously occurs below 300-m height at
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low altitude stations. Specific humidity in the surface layer is the smallest at 1400 BT and the biggest at 0200 BT, and its

diurnal variation in the surface layer is slightly greater at high altitude stations than at low altitude stations, while the mean

lapse rate in the middle and lower atmosphere is smaller at high altitude stations than at low altitude stations. Wind speed

varies within a much wider range at high altitude stations and the vertical wind profiles four times a day are very different

from each other, but the opposite is true at low altitude stations. The daily variation amplitude of the surface layer is larger

and extreme values appear slightly earlier at high altitude stations.

Keywords Sounding data, Diurnal variation, Lapse rate, Amplitude
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Fig. 1 Geographic distribution of the six observation stations (Batang, Jiulong, Hongyuan, Jiange, Mingshan, and Yibin)
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Fig.2 Temperature profiles at four times (BT: Beijing time) a day of from sounding observations averaged over 41 days (units: K): (a) Batang, (b) Jiulong, (c)

Hongyuan, (d) Jiange, (¢) Mingshan, and (f) Yibin
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Fig.3 Same as Fig. 2, but for lapse rates of temperature profiles, units: K (100 m)

B, 4 AR IO B T LSRR AE A KA
R EAYERE 6 K km ' K47, IRESRIE
HREURZE RS, BT, =58 E
F o 02:00/08:00 £E T Hb ¥ 38 hak % W /T 14:00/
20:000 A G 3l BCR 23 4 EIHRE T HLE 02:00
(R PEB IR S/, B/MEEE AT T 0K (100 m) ',

T2 LB R PR R 2 P 7 0.5 K (100 m) !
Jidi . 08:00 R LI Pk FE MG AL T 02:00 (1) i
PR, 20:00 B 1 J2 KA BE 36 98 2R s KT 08:00,
14:00 AIC)J2 KM FE o oK, LRI,
BRI 5] 1.5 K (100 m) o Ju ek 02:00/08:00 152
KAURSE BB, 1E 0.4~0.5 K (100 m) ' 2 [i]
WeEh, 20:00 K2 KRR S EAE 0.7~0.8 K
(100 m) " Z IR, 14:00 {552 A 1L B %
FIRE R BRI, T 0.9 K (100 m) ' 405
Ui 02:00 I M2 il FE 16 gk R e AIC, S A, Ui
I BOI R RS AFAENRILS . 20:00 KA M
J RS 2T 0.6 K (100 m) ', 14:00 YT b2 KA

(IR R kBt 1.2 K (100 m) ™' &1J[&34 02:00
2 R B g2 5 /)y, 7 800 m LLF K,
H A IR S i e K T o 3 S I

08:00 1% |2 1l 2 356 ok 48 B AR 35 /)y, 75 0~0.3 K (100
m) ' 2. 20:00 KCIENELEESE ARG TE 0.6 K
(100 m) ' ZE47, 14:00 H J2 R R i o %
R, IEHUZEME R 0.9 K (100 m) ', Ji) bR
/N, 7E 1200 m Ab T 20:00 HIEREIEA TS, 410
37 02:00/08:00 KA i I ok % R £ AH — 2, i
)2 900 m LR K2 B 8% S, AFAE W
i, e B R R AR g N 0 388 =y
£ 0.6 K (100 m) ' Z°i47, 1400 m &8 DL b I A Y Fr
%fH. 20:00 UL IEEEAE 1000 m LU & #HT
0.4 K (100 m) " #K:5] 0.6 K (100 m) ', 3L R KK
(L S T Pl R SE AR e FE . 1T 14:00 TR S 9dR AE
1000 m KL T ER e, ANiTH )= 1.0 K
(100 m) ' ZEHI/NF] 0.6 K (100 m) o B 55 1) [
BESE 02:00 3T HE 2SR IR R N, HAFAE



P Y S

1238 Chinese Journal of Atmospheric Sciences

41 %
Vol. 41

HA S RIS, 08:00 k22, X 2 AN
TR PRRAE L2 DA BT i . 14:00/20:00 IS
J2 RIS et Y A HRL T [7) T8 #0801 5 20:00
KABRIBIRE S 0.8 K (100 m) ", 14:00 FK, I
b R P o e 1.0 K (100 m) . 4 AN
TR JE 3 el R 26 A 1000 m LA b JE b g —
o R FR RSSO 4 MRS
PR, P s R 22 e i k3 2 AL ERA T 2K
S, 02:00 S, HOMSUE, 8RN TR B I
VR I I B, 14:00 f5K, PR TRl
% N P 3 R R TR 0, v YR 3 52 Bl T 5
U1 NG W = =83 B o (39257, iy N 57 D d B U
HuJZ 300 m LAN KA A BRI . i
P X PR KRR SR EY, H e R g, H
W, TS, KRS RED, MRS
HOAER RN, BRI, BTl HR ek, 4 Kk
P AREAE

R LR R 2 (I 4) o BUam b e B

BRI o L L 08:00/14:00 162 KA Ly s
/N, 02:00/20:00 FxHh 7 KR AR . Ikt
2 LR [RIFE A 14:00 £/, 02:00 5K . 205553
S LU [T RE A2 14:00 S5/, JLIRJE 20:00, 02:00
Be/No SRS 14:00 5/, HAth 3 ASBREIE
W %, 4103k 08:00 f2/N, 02:00 f k. B
i A RE S 14:00 f2/N, 02:00 f5oK. SRR, G2
JEHRIEHZE) KA BRI RS B0 H A
ki IEZF 14:00 2 KSR B/, P42 02:00
W2 KA Eei e o TR A I ity b T EL 3 )
FASAIRE 2 ¢ kg ' 2247, ARHERIGS (S, 4
) HbK T LI AR AR D, 761 g kg
Fiki, HEMRK, Y13gkg .
RN EATE AR S
dQ
YZ—d—Z s (2)
H, Q NBE KM LR, dQ AAHALH
AE B2 25, dZ AR E(E 100 me 6 N

45004 ' \ @ ligoo] Y\ ®) |5400{ Y™ ©
\\ 0200 BT \ g 0200 BT o\, 0200 BT
4200+ "\“\\\ T Sa00 T |4500 AN R NS\ ta00 0T
L -~ — 2000BT A .- — 2000BT \y\ - 20008T
i 3900 \\ 42004 4800 \
=
% 3600 1 3900 4500 1
T
3300 1 3600 4200 1
3000 3300 - 3900
2700 1 | NN, J3000- | 3600 1
6 8 10 12 6 8 10 12 4
2400 @7 © '{t\ (M)
0200 BT \\ 0200BT |10 &> 0200 BT
— —0800BT [24007 N\ — — 0800BT e — — 0800 BT
2100 - N 1400 BT NN 1400 BT L OO 1400 BT
. \ —--— 2000 BT 2100 \\\\. — --— 2000 BT (1800 A — --— 2000 BT
1800 1 ‘ N
£ 1800 { W\ 1500 1
> 15001 X
% 1500 \ \‘\e\ 1200 1
\ %
1200 1 d
12001 N 9007 ,
9001 AN
900 4 \ \ N 600 {,\“ \
600 L T T T \\\ T T \ T T "‘/ \ T \
10 12 14 16 10 12 14 16 10 12 14 16 18

Specific humidity/g kg™

Specific humidity/g kg™

Specific humidity/g kg™

K4 [FHE 2, HhiEg, fb: gkg
Fig. 4 Same as Fig. 2, but for specific humidity profiles, units: g kg™’



No. 6

FET I RS PORER AN R 5 B & i i 2 R Loy A
LU Ping et al. A Comparative Analysis of Atmospheric Boundary Layer Based on Intensive Sounding Data at ...

1239

W 5 1 PV s p R W P S B LI LR VR ds o
FAE 02 g kg (100 m) ' iy, d s T
Mo A, HAEZ R 0.4 gkg (100 m) ' (] 5a).,
LI SR 2 R LR B R R e 0.2 g kg
(100 m) ' ZeA7, [FIRESE 02:00 3 b2 A e A
ek, 1M 08:00 N/ (& 5b). £ RHR)ZE K
IR IR AR 0.3 g kg (100 m) ' 2245, 20:00
F1102:00 I 2SI Ll s iR A LL R OK, 14:00
5524 N << T I [ 3 v K (39 = N W T A T S EY 2 S
7£0.2 gkg ' (100 m) ™" 7647, 02:00 3EH 2 K<L
BRI, PR 0.4 g kg (100 m) !, 08:00
/N (B 5d). Al 4 ASI R R 2 S B
R ZE BN, MELA N 0.3 gkg ' (100m) ', {H
T R KA LR s o e A R, A I 0.9
gkg ' (100m)™", FERBLFEN. AR 02:00 Fek,
14:00 £/ (H Se). B =R JE KA L is g
7E 0.3 gkg ' (100 m) ' 7247, 4 NIRRT L2 K B

MR 22 AR 3, BOEAR M ILAE 02:00,
FHRAEZ N 0.5 g kg™ (100 m) ", F5/ME AR 2 H IRAE
14:00, HAE N6, SIERISG (B 50. Bk
R 7w LRS- A N s N S Y (19 = NN R )
OV IR [ 0.2 g kg ' (100 m) /N T4k H X
[£903 g kg™ (100 m) '] ZFIFRITI S, 02:00 1T
R LRI R R, 14:00 W55/ o

ELIE G 4 AN 20 () RGRRFE I i 2 s, AR
i il e BE SR R n, Herp 20:00 ) XGE K, 08:00
ey (B 6a). Ju M 02:00 A1 08:00 [ XUIH L/,
14:00 A1 20:00 [ XGHEBK, 14:00 KIELEALE 3100
m S TR B, S R A2 A B e R R T
1855, 20:00 XL 3900 m = 5 Tk BIRE, 5
oAt 3 ANIFUAHEL, R R B (B 6b).
2 JESER 2 KGR AE 02:00/08:00 #/y, HkiE
14:00, 20:00 XUz K, A 14:00 F120:00 74T
AR SR T 0 R RS e DA, R A R

4500 - (b) 5400 4
48001
42001 5100
45001
3900 1 4800
c 4200
2
S 36001 4500
° 3900
33001 4200
3600
30001 3900
33001
27001 3600
3000 .
-0.2 0 0.4
2700 1o Ve 2400
2400 S
2400 - < 21001
I S
2100 S
2100 )Ty 18001
£ -
= 18001 )
S 1800 £ . 1500 1
o] <)
T 1500 L
1500 . 1200 1
12001 - =TT | | X%
1200 ) 900
900 ARN
900 RN 600
600 . e T <
0 0 03 0.6 09 -0.3

Verical deline rate of specific humidity/g kg'1 (100 m)’1

0200 BT

— — 0800 BT

1400 BT

B5 2, 0 R LR L, A gkg (100 )
Fig. 5 Same as Fig. 2, but for decreasing rate profiles of specific humidity, units: g kg™ (100 m)”"

-— 2000 BT




X A B % a1 %

1240 Chinese Journal of Atmospheric Sciences

4500 (a) 4800 4 5400 (C)
3900 A 4200 1 4800
S
=
£
3300 3600 4 4200
0 6 0 0 8
2700
(d) (f)
2400 1
\ 2400 A 21001
21001
\ 121004 1800 1
§ 1800+ )
i 1500 1
2 / | 1800
T 1500+
1500+ 1200+
1200 1
P 12001 9001
900
f/j 900 6001
v
600 ) I/‘ T T
0 2 4 6 8 0 0 6
Wind speed/m s’ Wind speed/m s’ Wind speed/m s
0200BT — — 0800BT  -====----- 1400 BT —--— 2000 BT

Bl6 [ 2, fHlM#ELE, B ms

Fig. 6 Same as Fig. 2, but for wind speed profiles, unit: m s~

FEZRGERFE (B 60). 1 vl 2 R R I A
S ()RR I LA BT M2 R B e S AR R
I, S B e RO SE , (B E LA
BURAR, 5 1) b DU s FE R g s, 31032 774 Z T
Wb T . 4 AN R R ZE S AN ), ANAE
WRABL AL RO A AT — 38 B 22 57, 1 e B BRI s
LKy, 08:00>02:00>14:00/20:00 (& 6d). 441113k
02:00 F108:00 7111z £ 900 m 1w B P A7 AE— N K
M, 1000~1600 m &5 2 8] gk 5E /038,
HAE N 3ms ™ Jeda, AR A VF 5 & 1 LA
BH ERR, AREZNTRTIUE (K 6e).
B 4 NI IR RGE B AR 8, BRI
FENFZ IR, R H N (B 60 Sk
K, e Ak X R H AR FE K, 1 20:00
Kk K, = 08:00 (1RGN, R ERLR L&
Zere Ry ARG X KGR AR AR E AN, 4 AN IHR
P AT e T A bl e — 3

1

KA ) AR e SCE AL, X B AR
100 m =5 /3 2 AV G 2 7 . T Bl JXL i 38 i 26 1
Oms ' (100m) " Ze47, eyl IL7ET 2 RS,
i, HAEZh—1m s (100 m)' (& 7a). Jubdk
G S22 R R I % B2 8 /N T 0om s (100
m) ", U 14 B R B K B — RO T
G, P XK 20 IE (B 7b). Z0 R HPIK
R R A I AE Oms ' (100 m) ' Zid7, HA
T b 2 R IR 1K, 20:00 307 Hb 2 S ) XU
TR (B Te) o SN PR 2 RS R I8 D3
HI T 0m s (100 m) ', BT HZ ) F R
MR (B 7d). &1ykfE 900 m LU R R ZE
R R 9503 by B R B, 5 A L R
ARAR, A2 AR K s i AR R, IR B
Jii OBk N, RERGE AR (B Te). HIEHMIK
R R A % — 1 m s~ (100 m) ', 900 m
DL E SR BIZE Om s~ (100 m) ' 22473 (B 7).



6 11 PR ST IR VO R AR £ A AR K R S

No.6 LU Ping et al. A Comparative Analysis of Atmospheric Boundary Layer Based on Intensive Sounding Data at ... 1241
45004 (@) (b) 5400 (€)
0200 BT 48001 —— 0200 BT 0200 BT
| — — 0800 BT ¢ — — 0800 BT | — — 0800BT
42001 1400 BT N 45004 — 1400 BT 51001 1400 BT
—.-— 2000 BT —--— 2000 BT —--— 2000 BT
3900 4800
c 4200 1
2
S 3600 4500 >
© 3900
3300 4200 >
3600
3000 3900 A -
3300 N
,‘\‘/
2700 S 3600 =
lemeem ; 3000 .
-2 -1 0 1 -2 1 -2 -1 0 1
; 2700 2400
@ B) PN ()
24001 —— 0200 BT / 020087 X 1 — 0200BT
— — 0800BT G > 24007 — — ogoo BT : 210091 — _ ogoo BT
21004~ 1400 BT i/ eeeeeeee 1400 BT wemmeeees 1400 BT
—--— 2000 BT 21004 —--— 2000 BT /]> 18004 —--— 2000 BT
E 4
= 18001 3
=) 1800 AN 1500
[0} \ P
T 15001 Z
1500 N\ 1200
1200 =
1200 < 900 gl
900 A R
900 A === 600+
600 T R e T = T
-2 -1 0 1 -2 0 1 -2 -1 0 1

Verical deline rate of wind speed/m s (100 m)'1

K7 R 2, (RIS, Hfz: ms™ (100 m)™!

Fig. 7 Same as Fig. 2, but for vertical wind shears, units: ms ' (100 m)"'

SV, R DRI 2R XU 3G 2 AR R
KFARMH X o o R S, E R 3 X
02:00/20:00 37 2% 1) RHUs I Ze d K, 14:00 Wi
/N

4 AFERSEEZHIASELZ%

A0 3 7 A K ORI AN B AR AG
R, 6 EEIX PR AR OR T 552 R 1) 14:00 X B 1 K7
JER LR o S M SR £ 3l KRR RS L L (8] 8D,
AR H pa FE RO AR B BT W
H, @52 B2 R, AW HBSE S TIEmH
(K 8a)o AR [ HEA T FL R 1 R LR A8z s v
TEWH, MZEEELE3gke™ (K 8. ARH
A IR RO TC W H O, %2 W T
FURGEE K (LIRS, KOEZEEAE 1 m s &4
(B 8c). 1 LLEB AR & 0 IR K3 ox LI (1
9, KA R [RI I 0 o I 52 Kl

BT RIR, SIP sl = AR H Gl e
LM H (& 9a). witbiwi =, G52 FaFEEZ
AR HR, TR H A, FFEUAT S (BIPEEE5h),
BB H G TIEm H - (& 9b). A7/ H A
TR AR T IO/ H S el ol XU 22 S e
N, AR B H KRGS T AR H (]
9¢)o iR & B R H I F 2 b T & I AT
{108 o N PGS SR R SR A RN I P NGRS A TE DN
TR H AR sl R R X U A e i e
9 H o SXANBLZ RO T e St DX R K i 2R A
KT R, RS X R AT XU a2k

LR

5 HFRASEYHTIAFE

BEH 4 A0 H AR Z1 0 A
&, DRI TSR 5 3 1) 2 B 0 )t 000 340 17 e 22
KAYHRHAZES (8100, ELHIEHE



PN S

41 %
1242 Chinese Journal of Atmospheric Sciences Vol. 41
Rainy_Batang Rainy_Jiulong Rainy_Hongyuan
---------- Non—rainy_Batang ---------- Non—rainy_Jiulong --------=- Non—rainy_Hongyuan
54004, R 1
5100 - i g\\ ; |
4800 18 ]
4500+ 1y ] ;
£ 4200+ . 5% : {
< b
=) A
£ 3900 1 N R
3600 A . B .
3300 -
3000 A 4 N 1 L s — -
2700 (a) | 1) (c)
272 276 280 284 288 292 296 4 6 8 10 12 2 4 6
Temperature/K Specific humidity/g kg™’ Wind speed/m s-'
F 8

L ELROYE, ORI, SOLRLR

FEER A AT E (S22l MIEMH 2D 14:00 FUR O LR () IR% CAR: K); (b) Wl CGAfr: gkg™; (o) Kl CAfz: ms™.,
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Fig. 9 Comparison of vertical profiles of atmospheric elements between rainy days (solid lines) and non-rainy days (dashed lines) at 1400 BT at low-altitude
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Fig. 10 Diurnal variations of surface physical quantities at six stations: (a) Temperature (units: °C), (b) relative humidity, (c) wind speed (units: m s ), and

(d) pressure (units: hPa, for the convenience of figure plotting, Jiulong station is taken as a reference station, and pressures at other stations are adjusted by the

elevation differences between these stations and Jiulong)
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