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Abstract Based on the observational data of a self-developed fast-response air pressure sensor at the
Atmospheric Boundary Layer and Atmospheric Environment Comprehensive Experimental Station in the Horqin
area, Inner Mongolia in the summer of 2019, the characteristic parameters of the pressure fluctuations were
calculated, and the spectral characteristics of the pressure fluctuations and the characteristics of the pressure
standard deviation were studied. The results show that the self-developed fast-response air pressure sensor can
reflect the rapid fluctuations of pressure, and the frequency response is close to 1 Hz. The variance spectra of the
pressure fluctuations satisfy the n > scaling law in the frequency range from 0.0006 to 0.5 Hz, and the peak
frequency is lower than that of the wind speed and temperature. The normalized variance spectra of pressure
fluctuations under different atmospheric stabilities merge into a single line in the high-frequency range and
distribute around the stability parameter in the low-frequency range. The contribution of pressure fluctuations to
turbulent energy is mainly at larger scales, while that of the wind speed and temperature is mainly at smaller scales.
The standard deviation and fluctuation intensity of the pressure have obvious diurnal variation characteristics,
which is strong during the daytime and weak during the nighttime.

Key words self-developed fast-response air pressure sensor; pressure rapid fluctuations; atmospheric turbulent
kinetic energy; distribution of the pressure variance spectra

5 8 AU0F & 3R (2017YFC0209600, 2016YFC0203300), 5 1 AARHE 3£ 491837209, 41544216), 45 K 75K

g
b
&%
op
e
RS
3
"

FEITH1(2019QZKKO105) FUHT B 4 B /K VA X J2 IR GR ) A A B #E550 H (2018) % Bl
Wi ks B 38: 2021-01-12; &1 HIH: 2021-03-17

186



THESE AU IR SIS R i Ui R B A Jik S S A E A 5

KA IR TR M R A |
FEMIESHZ -, R SIE R RZE D
P14 i 7 A K e R A M — A A e A v 40 A A
@12, TEAf b5 AR R A 2 AR A ML U
Bk SR RAAE, XPTRAT R R B 12 Ak
T A A T EE R WA RE R
T LA S R DR Bl v R A B, AT BT AT
FEor MR AR AE R FZ R IiF 2 HER
GUL R IRBE R N, RIS E 1 R R R E
PAIBE LA B fl 26 0 A i 7 20 A WA S5 7 P Y T
MR RS KA RS Y i ik K75 ek
R R A AR JRALS . R AR —SHHERR
R EEAE T ) O, (R U PR K
e Ae S BOULIAR AR A AR K MERE, AR T KU | il
BEMREE, J5 2 "SR AR A e S TSP AR AR
FIFRIE B B PRk VR 5 B, Bk 500 U Pt ik
v IR BN 3 LLSARIEE R e RO 2 1
A it R M B DGR R AR BT S T SR 4y B AR R
Razdl), WART R FIZMER, $2 5 KBk
HOR, 18 Y15 B TRAR RREAT R 1] 23 B R A
il 00 e A

i LR S Bk Bl B WL A A R A HE T
— 7T, SEBRRA AU bk sl i U R (Y
291/10° ¥, SRkl W 5 AR s i SRS R D)
—Jr i, TR R RO s R, 52 KUK
Y25 R ISR, AT AT B A T v A e s
o T YRl Py SRS, R BHIE L A i

T, 7 B, 5 e I 4 2101,

FEGAR S, § R F8 Y 5 A AT 4 A4 VR K P i
LT RGBT, BRSO A4S s 0 R Ty, S e Bl
TR Sh ST B 0 R T Sh Rt AR R
NEGEE, EZ B T EE, Sk
[ B E 120U HYIMI G, ¥4 FRa . Rl
FE 48 AR B AA 55 R 72 0 P+1/2pU°=Py, Hp PRy
FiE, 120U HENE, Poh RN, — BT,
SRR R ER R o A SCHE J i) <3 UE ksl ¥ dg <k
SE RNkl MESEWITERRZ, w17
flir . IR AR . B R E I AR AR RS A
BEE A BRI, AEEREC. 28R, IR
SRR EAG RSG5, Horp LT REA B SR AL IR
JEARA R AR LR EZE WY, B, X
R AL IR A 3 T I A SO A 12 R A
i, W S TRk 1% R 7 S B A g BF A AL

[9,13-14]
o

HAT, X TR R MR,
SR R XU R B A 5 R i Tk A AT
Ty, I i O B Ve A A F P Ve DN ) S
PRI Wk sl A5 ith Ze i T PRSI B DX A s 32 238
S S BURRE . FE RIS AFSE U7 I, Monin %5 hKE
Kolmogorov J&y b i it BLE U9 Ji 1) 5% ik s 4% 1iE
g, 49 23k Bk 3 Jr 2215 1Y Kolmogorov F5 B
RAyn P, WS, (n)yo<n"? 8 nS,(n)o<n™*?, SLEHFSE
D71, SRR BT ST SR BRSO 25 2R R,
WA NN R Bk 8 77 2 1% 19 Kolmogorov Fr &
o fldn, AW LS 1R SR K B U 2238 1
Kolmogorov b R Ay n 7P BV Fo o b w95 KR
B L5 5 R n 2 ) R A Sy R PO

A SCR 30 A 0 S IR SIS R B e 3 ) 1
SEREKEE L, HHPREPHEE T2
Vaisala 2 7] 19 5 ] PTB110 %45 K 100 HE 45 S 317
SEEEREE AR RS I 2515, 3 AR A
Ik SIS B B e O REAE, 50 i ) e 2 A Y T
SEVERATAE EE S A NS BRI b X =S AR
HEZE 1 H AR AL

1 BEEFIE
1.1 ik =

WE R, WS RHRIDHLIX 2% 2 RS 7
E5 RKEABELEA LK U (42°56'N, 120°42'E)( T
rhE N Sl A IR DGR TS 2 EE LLTE 10 km AL, b
WBHRID VS M AR mE i 2%, MR R E 2000 363 m. S
0 3ty T A b DX A MR R BT M 2 XU, AP SR
Y30 6.8°C, VIR KE LN 366 mm, 4EF-H7E
RARLH 1935 mm>, SR LT RIX, BT
I A RO Rt B, B ORI0 Ml X S AR 4y
PR S il ] B b fGER AR, b TR JE 24
0.1 m, HEZRFFAE LR E VD Fe . it sh Al i sh v e
Sy F2 PO A ke A R IE G E AR T A
N RN NSNS S (V8 o B E5 N 5 E R S
E[24—27,30—31]O
1.2 H#EIKREX

SRR G R 52 50wl WL~
B B R 20 m SR LIRS, I 28 4 2% 7F
AR 0 SO b, ORI ISR 2 mo AR
SCHP B I H Ry B R G R T2 (ORI R i
RIS

>

187



R MARBIER) 58 E 1

20224 1 A

S

45°

40°

35°1

30042 : ; —— :
105° 110° 115° 120° 125° E

B 1 AELAERERSUAEREXASHEESIRET
HEE (0 B
Fig. 1 Geographical location of the Atmospheric Boundary
Layer and Atmospheric Environment Comprehensive
Experimental Station in Naiman, Inner Mongolia
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Fig. 2 Self-developed fast-response air pressure sensor



THESE AU IR SIS R i Ui R B A Jik S S A E A 5

3 FREMGRER
Fig. 3  Static pressure port probe

1 S Ik sl A {1 194 i PR 5 A A A 1)
LR FEZER 6 mA K, TR RN
ARk, XA ZE T RAE Sy R SOR B B AL R G
T 25 0047 % FE AR B, 17 2R 40 I 2 %0 Bk st
B RZ I ] DL Z AT
BT, S b AR Bk sh A A
HEYEIN T 2S94 2 11 hPa, Hh gL 10,
SR NP A L, WAL RA N 0.92, LIEH
5 F B R™=0.95, 1 W 1 Pl {28 X S 2 <R U i L
B2, AT AR Bk s 0 e 45 R B AT

SEEMREME. TRUAK, HRISEKSER S
9 PTB110 243 A8 [ 1 2 BT 34 <R K L
Ak BE

PR AL 1) SR AR A 3R AN [) (4331 R 10 Hz 110
min), N{ET A, ¥ 6 hika] K A SR bR
# op(hPa). M 6 I LLE B, BFHLES 1S 21 op
Wt S} 1] F) 28 Al R B A | — B8, 7 S 6 X0 00 3 I 4
fF 1.5 hPa, HHil IEIKSNXH op L PTB110 S,
JEitmE K. K6t BoR, opf—5E 1 H AL H,
FIREER, RN
2.2 SEREKZE S

F A Bk s AN 2 2 H R R BRI 58 <
P kv (5 8 o R TR 2 5 ST B A UE ks
P'(Pa):

P =P-P,

Hrp, PSR E BRI & /)R (Pa), P24 30 min
()7 253 (Pa) o & 7 S S0 9 8] B — 4~ 30 min B
Vi) B A ok sh i st 1) 37, T LA ) e ] Py A<
AW AP BT, /N, SRRV AT IS 10 Pa
DL b, B A O IR s CEA il AR A PRk v
EETT

R T 20 A A AR K S SR Bk B A
RN, & 8 43l 45 B H AT IS (04:00—06:00) . 1E
F(12:00—14:00) . H %1 )5 (18:00—20:00) F1 4
(20:00—22:00) 2 h B ] 4 B 19 SRk sl 7 2215 1t
2. 8 BREE R F SRR n(Hz), YR A SRR
e LUV — AL T S8 4% B nS,(n)lop”, Hh S,(n)h
Welch V35 JE I ENED R B D Rk %5 5 . nT LA
e, ASTRLEE B SO Ik 3h O 25 3% i 4 5 AR T 7E
0.0006~0.5 Hz F 453 X [0] )y 2 0 T R34, Ry
HF=1 (D nS,(n)yo<n™y, PEIHAE K37 2208 5 /2 n 2

970 980
g [— B#SEREI  — PTBIIOEAET | £
<= =
= by
Z 960 - 970 5
=R
= r
H by
T 950 - L 960 =
2 m
i £
g g

940 T T T T T T T T T T 950

1 4 7 10 13 16 19 22 25 28 3l
Hi#A

B4 2019 F 7 BEEXWAHSERSNE m)5 PTB110 2 S E1H(2 m)FKENA 10 min F 145 E R 8 7 5 3 bk
Fig. 4 Comparison of the time series of the 10-min mean pressure obtained by the self-developed fast-response air pressure sensor
at 8 m and PTB110 barometer at 2 m at Naiman Station in July, 2019
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developed fast-response air pressure sensor at 8§ m
and PTB110 barometer at 2 m in Naiman Station in
July, 2019
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