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Figure 1 Mean TBB (unit: K) during the observed period (July 1-August 31, 2014) over the Tibetan Plateau. ‘+’ stands for observation site (Naqu)

30 T T T

25

20

151

f&2K (mm)

10F

1 \|I\h
AL L,
0

| T I - I II‘III‘

07/01 07/08 07/15 07/22

B 2 TRl H KRk F 50 (2014 45 7 A 2 H~8 A 31 H)
Figure 2 Time series of daily precipitation (July 2—August 31, 2014)

o S L ] 30 b X K R B A R L R B, R R
S e Jir 1) R G R A AR i i S b X AR TE R 2 i K
PR T O =10 Wl o aa o, AT 2 Y O (B
34 A W ) (8] FY-2E /) TBB WS kL & B, 767, 8H,
T g R R A R VAR H AR AR B R, B
(4 X5F 3L 3 Bh 7E 12: 00(LST) JF 4t B, Fifi J5 1 1 & e
JEHA I, 7E18:004 47 K& JE i3I H— B AR 2
R (24:00) A TF b i i HE, 2158 KR BLR(6:00) A4
SEATYEL, FREm DB E20 h, Jf BRI R A
ReFEmARB, AL H &R, A ik
i FEAE A RE RS FE s, A AR B b A T2
Bl bRk,

2.2 HiEMPER H 2L R E
TE M YR T 60 v T UL I 3T 16] S 00 S by b X

1710

07/29

08/05 08/12 08/19 08/26  08/31

f¥18 (R/8)

i%ﬁ%&#igﬁﬁ%ﬁE%mM£§L@ﬁ&
S IR MK al Br 2 K = k) VR LR AR IS
cﬁ&m%ﬁ% 55 LA GO A, TEAR ST 3RAT]
FBLAH TR IR P A TR IR FEOE = m A AL
P, XRMMH X 2T . SRR . s R A  E
B TR B A R 2RI SR AT T A Y.
&1 30 Cijls Bt 12 22 )% 75 18 AT K a il B 22 K = T7 15
FE LI 3 (] 572 [l B AR A, P ARG T R
SO [l 9 8ca 47 7 e, oI e ] A 24
A, HIE PR E IRE S 2 (> 14 km)TEAE— 2 i FA05R
KA REF R . BRI, ks
IKAE 3 Il H AR b s LA AR R, AT RAARSE 10100,
15:00, 18:00, 22:00F13:0043 K5 B Be: 5872 [A]
BB e AL 10: 00N BT 1S 58, I HEZE % 15:00F 16
KA — U8 ET; 15:00L0 5 sk R, #18:00%E —



B (km)

ERE

& (km)

BRE

12
EpulinS|

Bl 3 CUBLELHGEIA() . KalBr K 2 i (b) FH 1l H Asfk

Figure 3 Daily variation of mean echo of C-band continuous wave radar (a), Ka-band millimeter wave cloud radar (b)

UCRG B E5 ;18 00 LA PRk 8 3 Jf Rk 222 00; 28
WLTFRTE =R, 22:00LL 5, 24 8] 35k P 1 o
FFSE23:00; 3:00 LA J5 - 35 0] 6 sk 55 T 32 9 79 2k
6:00~10: 00 HA [H] FEA T o -3 a1, 9: 004 45 -4 [n]
W 55 .

PE— 2 WMELTT LA H, #£10:00~15: 003 [1] Y 58
B8 1] i AR B, HL BE AR XS 15:00~18: 0014 K
18:00~22: 001 1~ i B 5t 11 35 1) 5 J32 15 %5 45 40 /)
54 TBBEUHE, T LLHE I 76 = U I 1 (3] 100 00~
15: 001 5 [91 35 32 B2 pR 43 10 Jmy M RO e 5 | e, 1 58]
T15:00~18:00, 43HLAYJ&HXT R R G IR A I 5 R
B R A R X R GE. AR LAE (18:00LAJR),
R AE LI 4 (] A5 A — Lo i R A, (HER T
[l 35 ) T g B S A AR, P DAL R TR o 9 O 553, T i
Z VK. 22:002 407, 5834 01 1 46 98055,
AR FEL: 223100, UhEAREK SRR IF LR 855. 30014
Jo . BR[E R AW B E 2 10:00 LR, S 2 (8]
W55, FWREAKTREE . X E 3@ (b), BR
HREMA AR R AL, (HCI B £ T A R 5k
T = T Kalf Bt K = dr ik, XU TCl B
LR TR IR BE ) R, Citk B i ek 5 A 1 F- 1
13 Kl BE 22K I 2 B i R T 0 2 (0 40 i 4
P, TR o 2 A L R i TR i B £

R T i — 25 W 5 X I Bh 0 3 LA A R H AR 4R
FRAE, AR SCXF— K244 BF R (BEASBF RS0 T T RS
0.5 h)FEAT T 75 1k [m] 5 B = B 8 BLIK (CFAD) I 42
M (E4). vTLIE B, SRR 11 00ZE (K2 I
U6 K (<9 km), FFFI A E R (>1007%) A 5% []
B (>0 dBz)JF4R B, B 5 B [ HE B8 AS DB T i R
S, TE15:007R B3k 2k i 15: 00 LA Bl % B [ 5
JE I W ARk, (HUS [nl ik A AR 3k,
X 9L 7E T P B B AR GA B A i, (HLA A TR i
IR R R A, R, &2 R T MK
EBIF3000 . F T 15 dBz T i 7 4 | 3 s,
RN T 15:0081 5 /= LA (3: 00) AR 1 125 =
R = FR, ik 5 i b X R] R A 2 T R
TEAWI A Y AE20:00~22:0001 18], 71K 2 (6~9
km)15 dBzFHiT 3 T 55 b — A m A el s, XA
FPC A IR iR R K e R ) 8 A R R A R A
B AR LA S Bt SR IR S, A A T 8 A R 4 T U
N, BHEEF9:00, 358 FH(>-15 dBz)H BRI
REEDN, B BRI siERD. Tt
W2 IR, IR A X TR Ak R AR Z BB AE9 km
BRI AR 0 AR A 2 I S S, U9 komig JEE B
VT 7~ BLRBE R A /N, 8 o F R s B, FRATT &
B F 25729 kmBiHiT (400~300 hPa)Z s 2317 (L i
MG, IE 2 i T 008 )2 A A A3 A & B ) 2 A

1711



4 % B & 201658 #61% £158

1g Q100LST o 02:00LST . 03:00LST . 04:00LST . 05:00LST
300
B
=
1
L
& 250
ey
-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30
200
B
g S
b - 150
e = g jé 0
i g
B @ ‘
I 2 e < = O -
-30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 100
18 1€OOLST 18 19:00LST 18 21:00LST
~ 15 415 151 [f3
13 . ) 50
o 12 0 12 12 &
el q
1 9 9 9
. N L ef= 6 s
=5 K s K = = = 5 —0

-30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-150 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30 -30-15 0 15 30

OR52[E (dBz)

B 4 CButkE S ik Il A i BRI S0 A1 (CFAD) (L3 ¥K)

Figure 4 Contoured-frequency-by-altitude diagram (CFAD) of C-band continous wave radar (unit: times)

XERAD, S MEAT RS S 332 2 — %2 B4, N
i B R LG 2 A 58 X

23 . ZNCEEE A S HASARFEAIE

Sk T X BN BT LI 3 55 1 2 T o AR AR, B
I T C it B 34 25 I8 7R 14 Fl Kai B2 K % 2 75 34 14 [l
P T = K RAE = T 4N, A FHFY-2E A () TBB
BOHE A T b 0 = T B, LA A RS 1 = T
R AN Fe 1. HFY-2E TR A B 6 = T s
AR, PR AT E 2918 km, HArM ERAE 5 W 5B
TR, (A EAR2~3 km; TCHBOE LI 5k
FKallf B2 K% 7 F5 ik U 45 50t i, — & W)
I A T 5 T 1 AR AR A 11~12 kmZ [H],
77 L6 A 1) v B SRR A ], (R Ol B i 0% T ik
T 2] By 5 K 2 T v TR A 19 km, i Ka il B2 K ik
= HiE HA17.53 km.

ST LR, JLRRECE 53 00 2 T e B AR 2
TE9: 00U TR ETF, 15:004 A7 iA 8 i e 2
21:00LA )5, FIRVAG TG AR, FY-2E3H8 8 = T
JEE 1) H AR b ks 3 55 Cl B B2 0% T 3k T3 10 45
RGN, EWH W& R 2 2£2~3 km,
X 2 R 7R v I TB B ok A 36 2 ToU Tt 28 4

1712

F 1 RERERBHWME R ZEHHEFAE. FHESHEK
B (¥A7: km)

Table 1 Median, average and maximum cloud-top height derived
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Characteristics of convective cloud and precipitation during
summer time at Naqu over Tibetan Plateau

CHANG Yi & GUO XueLiang

Key Laboratory for Cloud Physics, Chinese Academy of Meteorological Sciences, Beijing 100081, China

The Tibetan Plateau has an important impact on regional water cycle, ecosystem, disastrous weather formation, and
climate change. China has conducted the Third Tibetan Plateau Experiment-Observation of Boundary Layer and
Troposphere (2014-2017) Project in order to reveal the physical process of meteorology and atmosphere over the Tibetan
Plateau. The observational instruments for cloud and precipitation processes in this field experiment include the C-band
continuous wave radar, Ka-band millimetre wave cloud radar, ground-based raindrop disdrometer, lidar ceilometer etc. In
this paper, the characteristics of convective clouds and precipitation as well as raindrop size distribution were analysed by
using observed data and FY-2E satellite TBB data from July 1 to August 31, 2014. The result shows that the convective
activities mainly distributed in the central and southeast part of the Tibetan Plateau and the precipitation had a
quasi-two-week cycle during the observational period. Due to the solar heating effect over the plateau, both convective
clouds and precipitation processes had obvious daily variation. There were four precipitation peaks in a day, which were
0:00-1:00, 12:00-13:00, 17:00-18:00, 19:00-22:00 (LST) respectively. The convections first appeared at 11:00, and
the first precipitation peak happened at around 12:00, which was mainly caused by local thermal convection with relative
lower cloud-top height and wider drop spectrum. Then the convections merged and developed to their maximum at
17:00-18:00, during which cloud-base height had a sharp decrease at 17:00 and widest raindrop spectrum and the
second precipitation peak happened in this period. At night the precipitation tended to be advective but remained high
and lasted until 6:00 and then dissipated. During 18:00-24:00 there was a precipitation peak around 19:00-22:00 and
the cloud-top height was as high as that in the afternoon and the number of smaller drops increased. After midnight, the
cloud-top height as well as precipitation started to decrease and tended to be more advective, but a forth precipitation
peak happened during 0:00-1:00. In the forenoon there were few convections happened. The mean cloud-top height was
around 11.5 km (ASL), and its maximum value exceeded 19 km, and the mean cloud-base height was 6.88 km (ASL)
during the observation period. Precipitation was mainly short-lasting and showery, and usually lasted less than 1 h, and
the mean precipitation intensity was 1.2 mm/h. The result also shows that the raindrop size distribution over the Tibetan
Plateau was wider than that over plain at the same latitude and season, because of which the rainfall could be more easily
produced over the plateau than that over plain. Rain happened more at night than at noon. However, there were more
larger-size raindrops at daytime than at night. I distribution was found to be more suitable for the raindrop size
distribution than M-P distribution over the Tibetan Plateau.

the Third Tibetan Plateau Experiment, cloud and precipitation of summer, daily variation, rain drop size
distribution
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