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Abstract: Due to the small spatiotemporal scale and large change rate of turbulence, and the lack of large-
scale field observation, there are fewer researches on the characteristics of atmospheric turbulence in Chi-
na. Since 2011, China has begun to store second-level high-resolution sounding data, which makes it possi-
ble to deeply study the characteristics of turbulence in various parts of China. When using radiosonde data

to diagnose the characteristics of turbulence, it is necessary to consider the impact of instrument noise on
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the analysis results. This paper analyzes the impact of instrument noise on the analysis results in China,
which proves that noise can reduce the average turbulent dissipation rate in the troposphere, indicating the
necessity of removing noise. On this basis, the Thorpe analysis method is used in analyzing the relation-
ship between the intensity of turbulence (turbulence dissipation rate) and the type of underlying surface in
detail. The results reveal that the turbulence in the troposphere and the annual average grassland turbu-
lence are the strongest, followed by those of dryland crops. paddy crops, shrubs and wasteland. In the
lower stratosphere, it is still affected by the underlying surface, and the annual average turbulence of
grassland is still the strongest, and the next is the turbulence of dry land crops. The turbulence shows ob-
vious seasonality on different underlying surfaces, and the turbulence intensity and frequency in the upper
troposphere are the highest in summer. The results of this paper would help to understand the turbulence

characteristics of different underlying surfaces, and provide guidance for the improvement of turbulence pa-

rameterization schemes of aircraft flight safety guarantee, air pollution model and so on.
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Fig. 1 Distribution of 120 sounding stations (red point) in China
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(a) before and (b) after the instrument noise considered during 2011—2018
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Fig. 3 The horizontal distribution of average atmospheric turbulence dissipation rate

lge at four altitudes at (a) 08.00 BT, (b) 20:00 BT from 2011 to 2018

o RN B X R OR S N R EEE e A R SRR (LT AR OK AR R S ED L %
e A BER O IZH XA, TR I Bk X B 2h 2R i g AR 2 B 22 DK AR AR . K
BEARA R B 2 R W i TR R 22 . Mg K, HORSE A SRR e 2 MO BB R AT A
ATTE AL R U DX R g 0 DX A ol i RO K B EEOR A T ol B T R A AEL R AR 0 A 1 DL A



% 839 i £

BE

5 R T R TR 0 PR R S R R R S BT T i U 0 A e E 2 A 909

Fy g AU 7 M X = R K. P R XA R A 32
AR R g B R A A (LU AR R AR
T ETED S Hy T AR T JC O . 3 AR R AR
KPR S A AR AR L TR G 3% T S R T A K RS
Wk A DA S o o AR T AR A0 A=A 3 i) B AT & 2
559 2 ZR 0 10 F M AR AL OB R 58 55 2015) I
I FRTAT 114 i L R L T R B2 T AR R A O
TE N 570 VU TR A T T 6 2 g JHE R AT L % IX I
TR A% 18 JBE J2 v i I B8 B B )L 5 TR H AR L
BISIA — R AR . FEHT SR XA T S i 8 O i
6 i 1 B AR BT 8 T CLATR B AR e 3t T S T H i
UL 58 R 5 R R TR 2 R A i R O R . i
U B 3 B> A R i OC R KA PR 2. 3
it — 2 RAWIE

23 AEATREELRRIERBENEENHE
fiE

SRR 23 Bt T X i A SR 25 R E
Hh D T B R S R AL R ARG 2. 2 e AT Y
T Tl i K0 A R s FE SR T 5 AN TR SR
F T T X AR K AR L B R R
M (P 4) f G rp ol B B B AR R AT P Bk WF 5

0

E I
] IR M G B

50°N BORHIR & 25
AR
BRI

45 FEIEAR R
TRk IR
R TBG

40 INES
R A TRk
LT LIRS

35 T LRRA A
I
PR bk

30 PR IR B
AR L 2 FH M
WA

55 =) \
BHA T A
BEHRIEE MR & e
KL A e A

20 A A Ok e
Ak A

s B RS

7 80 90 100 110 120 130

PHE . XS8R R B BE AR IR 1N S i AR A
SPRAIE T 2B AR A B0 IF B 5 A KSR 26 )% 22
FRUN AR EHERR TR FH R A AR
o i 7 56 J3E F) R T

2 TN 5 R IELR S i XA - 1
WP T AR AL TR O R B R T
DAy R A 5 Bl 4 1 288 10 v (1 50 3l A0 5 3t ey
T T P S e D X S A oA A A L A 2K R B
B 5 MR IR TR X A B
18 22 57 2 WGP 7 1) e 7K o R K i A 22
) 5 XA S BT AN [R] S T I S R Y A 22
St o 0 T XA AL R 22 R B N T U AR
F B FEAAE Y 5 T 52 358 09 20 25 A PR AR O ™ i R 8
BT DTS - DR A R i AL 2R AR BT
Z o ASSCHEHUY 5 T 4 i 28 TR Rz ) R AR
R LT T3 E A B E 2R B A
B AR

K5 45 A 5 ARG AR T 4 i X, 4 A4
e B3 J2 1 2 it 3L S0 BE A IR 10 Z= 40 2 R4
Y. BiEK 5 5K 2KkE LT T B By
A E R S R R B TR A 2 A B
R RF TR AT 5. 6T R 0

140°E

T - 208 bR F Tk 45 AT 48 T8 DX 30 a g K PR R BT, b S B AE T T
c MM T AT . d SRR Y e ST T HYE .

K4 B 24 BhE SR T o A

Fig. 4 Distribution of 24 types of underlying surfaces in China



910 A %

49 %

F2 SHTREEERXENEREFE

Table 2 Basic characteristics of five underlying surface types
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Fig.5 The annually averaged and seasonally averaged lge distributions
of dry land crops (red), paddy crops (blue), grassland (green), shrubs (yellow)
and wasteland (purple) at four height levels from 2011 to 2018

(a) lower troposhere. (b) upper troposphere, (¢) lower stratosphere, (d) upper stratosphere
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Fig. 6 The lge distributions of average turbulence of dry land crops (red), paddy field crops (blue),
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