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Atmospheric boundary layer heights estimated from radiosonde observations in the

(Qinghai—Tibet Plateau and its downstream areas
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(1. Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research, Institute of Heavy Rain, China Meteorological Administration,
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Abstract: The purpose of this study is to investigate the characteristics of atmospheric boundary layer (ABL) height in the Qinghai-Tibet
Plateau (QTP) and its downstream areas. Using the measurements of three radiosonde intensive observation field experiments, the convective
boundary layer (CBL) and stable boundary layer (SBL) heights are determined with the parcel method and Richardson number method, re—
spectively. The results show that CBL structures appear more frequently in the central QTP than in the eastern QTP and its downstream areas,
and SBL structures appear more frequently in the Sichuan Basin than in the QTP and the middle Yangtze River Valley (YRV). The CBL
heights in the central and eastern QTP are higher in spring than in summer, and the CBL height in the central QTP is higher than that in the
eastern QTP. In the Sichuan Basin and middle YRV, the CBL heights are higher in summer than in winter, but the opposite is true for the
eastern QTP. Moreover, the CBL height in the Sichuan Basin is lower than that in the middle YRV. For SBL situations, the SBL height in the
QTP is higher in spring than in summer. In winter the SBL height in the Sichuan Basin is higher than those in the eastern QTP and middle
YRV, and in summer the SBL height in the middle YRV is higher than those in the eastern QTP and Sichuan Basin. The SBL height differ—
ence between summer and winter is larger in the middle YRV and smaller in the eastern QTP, while it in the Sichuan Basin is in between. In
the eastern QTP and its downstream areas, the mean ABL height is larger in daytime and smaller at nighttime; meanwhile, in the central QTP,
it is small at sunrise and then increases till nighttime. Furthermore, the diurnal variation amplitude of mean ABL height is larger in the QTP
than in its downstream areas and increases with station elevation.
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Table 1 Information on the three radiosonde field experiments in the QTP and its downstream areas

IG5 A il P 25 /°F. 55 /°N TR P /m T 6 Hsf 7] B TR [E]/LST
21 )5 102.6 32.8 3943 10 Dec — 24 Dec 02, 05, 08, 11, 14, 17, 20, 23
2007 IR 103.8 30.7 544 10 Dec — 24 Dec 02,05, 08, 11, 14, 17, 20, 23
HE 111.3 30.7 10 Dec - 25 Dec 02, 05,08, 11, 14, 17, 20, 23
25 Feb — 19 Mar,
o) 84.4 322 4416 13 May — 12 Jun, 02, 08, 14, 20
7 Jul —16 Jul
7 Mar — 16 Mar,
piiibii 100.3 30.0 3950 13 May — 22 May, 02, 08, 14, 20
6 Jul - 16 Jul
2008 .
YT 100.2 26.9 2390 20 Jun - 19 Jul 02,08, 14, 20
7 Mar — 15 Mar,
peil 100.2 25.7 1991 13 May — 22 May, 02, 08, 14, 20
6 Jul =16 Jul
A 102.7 25.0 1 889 20 Jun - 19 Jul 02,08, 14, 20
i o 98.5 25.0 1 656 20 Jun - 19 Jul 02,08, 14, 20
FANS 102.6 32.8 3943 22 Jun = 31 Jul 02,08, 14, 20
ek 100.3 29.1 3729 22 Jun - 31 Jul 02,08, 14, 20
i 103.0 30.1 693 22 Jun - 31 Jul 02,08, 14, 20
2010 TR 103.8 30.7 544 22 Jun - 31 Jul 02,08, 14, 20
it 109.5 30.3 457 16 Jun - 30 Jul 02,05, 08, 11, 14, 17, 20, 23
HE 111.3 30.7 16 Jun = 30 Jul 02,05, 08, 11, 14, 17, 20, 23

HI 114.1 30.6

16 Jun - 30 Jul 02,05,08, 11, 14, 17, 20, 23
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Fig. 1 Distribution of the 13 stations concerned with the

three radiosonde field experiments
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Table 2 Sample information on the three radiosonde field experiments

o2 s N,
WIAE 3 A XS RRER ASRERE R

(1)

21 JZA15) il

)5 120 29 81 10
2007 RYL 106 2 100 4
HE 128 21 103 4

2 260 126 105 29
HigE 105 31 61 13
2008 BEYT. 120 34 37 49
KH 113 32 52 29

B 120 15 69 36
w120 42 54 24
ZI5 159 37 106 16
fEk 155 46 75 34
ML 139 20 103 16
2010 JRIT. 148 7 123 18
Bt 361 94 187 80

HE 360 86 158 116
I 346 101 216 29
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Fig. 2 The CBL height (H., dot) and SBL height (H., circle) of the 3 stations determined in the 2007 experiment
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Fig. 3 The diurnal variations of CBL and SBL samples (a, b, ¢), maximum CBL and SBL heights (d, e, f),
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and mean ABL heights (H., g, h, 1) in the 2007 experiment

H Richardson 2072 , 783X $L ik o5 R AE AL A5 2] T — 2L
R EN A2 E

P S 25 H T 2008 AF-HR 25 I 6 H 6 43l e (A X
T FZ RS E 1 FYZ AR H AR X A
J2 i B RS A T A2 v B B KA Y B AR R DL O
P R 2 SR HAR . vl AR 2, w00 g o i B
JEA R 228 BIAE 1400 F112000 LST, Hodrtif i i1 5
J2 5 B R R {E H BRAE 2000 ST 1R V18 i i) %of
Th FLZAG) = IAE 1400 LST, H AL B2 5
JE B e RAB A H BRAE X AN B 0] o B AR B A X e
FZA 2 HBLAE 1400 LST, HEXT 7 1 L2 17 B il e
KABENH BEFE 2000 LST . A8 8R4 2, B B A6 s 5
JEA 14 HERAE 1400 LST, i I 1 % 3t 121 52 A9
SR SR, BEIE A XTI 2 FYZ A 2 HOA S
PUAE 1400 LST, HX i i) 422 150 B ) dpe AR 1 BLAE
XANEFIA] . FERRE 1 B E L5 R B 43 M R, B B A
gl SRR E h RS A K AT L, o R 2801
B BLZERC ] . FRYE RS E 10 B2 B 2 8 s B
TERL], {HTE 1400 LST VA WL 2 F2 e i =AM
FLBHAE 1400 LST H 30 Fe e 10 B2 B9~ 615005 Rl s

Z0) 4 BRI 12 2 A B Y FLAS e i B2
JE P i (R B S B T . OO e E 1 2
o 1) i R H BRAE 0200 LST, 171 FEE | R VT A1 B
(S E 100 5 2% e B I B R (B ) BLAE 2000 LST,
SR p RSO 1 2 R I SR K AELFE 0200 Fl 0800
LST &R AT LA 1, FLAS e 1 42 & BEAE 4 R TG i
Al AEEX A2 B R H ARy T e S A
F5 AN 5 RS o 78 B AR, S 445
V2 1 P AE A R AT A 11 R B R, T34 B2 R
e KAG H BLAE 1400 LST; 11 7E = 5 8, -2 L2
FnEEAE H O A A B, 22 05 B 1) 28 1 186 w5, I 78
12000 LST H B KA . X FEBRE m R 3 K<
A2 A B A A R R A, B 5 iR
SRR 1 B2 s B B H 7R AR W B sl s e
(A1 W TG o 7E 2008 AR FR 25 T2 56 1 6 /134 4
Hh OO ST 4 i S B A H AR A e K, R
121 ~ 2 390 mj B BH 193734 300 552 o B 1) H A8 A
/N, K195 ~ 607 m; 1 FRYE W VL K FEFN IS o o
Y30 5 )2 v BE ) H A2 AR5 R 430 2 163 ~ 1 858 m,
156 ~ 1221 m .68 ~ 946 m F1163 ~ 670 m.,



222 B K E $33%
5 000 T T i T T T 7 T T T T T T T T T T T T l
2000 es o e e B %" . @ 11200

® L4
\E-.3OOO_ L Cets otae ® e o, o.‘.:. 0}... ":" °° 5 . ..900 £
= 2000] - i o Mpx Wy mt .’ o 0l W 5600 =
L . ° » [J o o e |
! 008 I m'c.)v.u.'.o.mn opaa 00 Q?&.{C\b o9 O\?ad).m 99 b0 VQ'C"O.%C.’,.M? &%o.o,‘:\ "‘:plo.q,:.@p i 300
I 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260
4000 [ : ' 11200
0 © o e 0 o g (b)
3000 * . 1900
£ L : . ] £
= 20007 ) m ° ¢ © ° 0y ®0 . T * .o L %o s B o] o =
1 000 ° & 0 o, o o & o °. .o o 300
0lea o ol .0g o lpp. . Q i GO g T 0,00 o W, i % L ba oL@ 199 s 0
1 10 20 30 40 50 60 70 80 90 100
3000 [ T T T T T m 1500
24000 o . ° (N (€) {1200
E 1800 & i . . ° . ° = {900 =
= [ L] L] L] o Y L] e | x
=1 ?)gg e . : oy .o & oo . <0 ’ " : 1 ggg :
ol 2 , 90 00 O .o} o g 92 0, 000® 90 0 0O o " "otp'oo o f o 0° ,,0.. .0 o
1 10 20 30 40 50 60 70 80 90 100 110 120
2500 F ‘ ' : . ‘ "1 1500
)
2000 = ¥ ° K @ {100
£ 1500f ° . ° oe o . 1300 £
Sio00f 0,7 e .. 0 ° o . . = w o o J200 =
500 0 gt 8w s e A we . ¥y CEE ° " 1100
0 iy O i gy .0 09.9.1..9 l.0.%.0 L Q [0} % 0. .00 i Q. .00 I o N 9 0
1 10 20 30 40 50 60 70 80 90 100 110
1500 T T T T T T 1000
1200F , ° ° ° . L] ® (e) {800
£ 900f o ° ° 0 . o W «|600 £
= L L ] =
600 o ° - o ° a0 © o %o ° o ° ° oo °° oo 0o 400
300 o o oo o o 0o o o 4200
Ol o B (oD e D D 609 20000 B BT e e ¥ 8000 000 0 oo oD g e i g 2y
1 10 20 30 40 50 60 70 80 90 100 110 120
2 000 J P T T T T T o T T T T T i T |7 400
Ji%

51500— o o .o .o.o o oo w2 @ . [o} (f)-3()() \E
T 1000fe o 00 GO0 e oo o ©.000 @ 00 o . o . oo o o o o «] 200 =T
500 o, ®o0e o0 W0 o e * o 0 e 00000 40 ®o L) '. o ..o 0,0 0 %% 0 o 100
0 L 1 L Il L L L L L L 1 1 1 0
1 10 20 30 40 50 60 70 80 90 100 110 120

Pl 4 2008 AFARZS NN AR 6 0 fd BURME AT A 01 2 w8 B2 (., 183 ) FIVRS R 30 52 oo (., 541 )

Fig. 4 The CBL height (H.,dot) and SBL height (H., circle) of the 6 stations determined in the 2008 experiment
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