[\
=]
[\
-

i3

&
bl
o

SRR MK T ANUE 2 B S SRS A 51

PO BURERS RRIRDSY UL
(1 AR B TR SRS BRI s, A 610200
2 P EF B BR R S IR VU ERBE Y Hb B SR 5 R A, JEAT 100101
3 W EBEEBEIE AP A 555805 b, JExT 1001015 4 KohBE APLSOHBIZEE, Kift 301800 )

WE: BERERZSSBAMEAN, KREMTRE[KREFREFEERESZARREZENEN. TEEBXTAN
Ul EREEERLSTFREA, EFWRF ( Weather Research and Forecasting Model ) 1 R E#{EiERt, %t2015—
2019 F FREMRX SREZH#TIEN, BIERSSFREVWNEIEHITREXN LT, THhHiZMX T ARSI
KITREREEN, FALTAN VTREIIER, IRERBXEANMBSKEZTL YN BN EFE S METOH,
ZWRUWT: 1) £F. EFUEMEFAAUERR LUHIRES.S m/sid EXE, TTFELXAN KITEERIZIRHEZELE
P, FXEBR ITRRZEFRRNEEL. 2) £EFEELX A0 CRUTHES, ATEEXERHIAEELAMN
k1T, ERFTRETENELTAVNBMET TIEEEZRN. 3) EEFRERMXERNEXR, MEREERNTAN K
TERMNEm, 4) ﬁﬁfﬂ"]tﬁ““iﬁiw %% BENURHMERESHEAV ITERF W, £FEBEMRTFO CH
BEATLTAVBITREE

KRiF: LA, figs, KE, BE, FEK
DOI: 10.3969/}.issn.2095-1973.2021.04.021

Simulation Research on Meteorological Environment of
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Abstract: With the continuous opening of my country’s low-altitude airspace, the low-altitude flight safety and weather protection
system is being valued by more and more researchers. The development of the UAV industry in the Beijing-Tianjin-Hebei region
is in a leading position in China. Based on the WRF (Weather Research and Forecasting Model) mesoscale numerical model, this
paper simulates the meteorological elements in the Beijing-Tianjin-Hebei region from 2015 to 2019, and the error comparison
analysis between the simulation results and the observation data of the weather station, can provide suggestions for the flight
safety of UAV low-altitude routes in the region. Combining the UAV flight restriction factors, analyze the average distribution and
vertical average distribution of meteorological elements on UAV routes in the Beijing-Tianjin-Hebei region, the conclusions are
as follows: (1) The wind speed above 5.5 m/s appears in the Baishi Mountain to Dongling Mountain in winter, spring and autumn,
which can cause violent shaking or even blow up the drone during the flight. You should always pay attention to flying in this area.
Wind speed changes. (2) In winter, the entire Beijing-Tianjin-Hebei region is controlled at 0 “C and below 0 C, due to temperature
conditions, it is not suitable for drones to fly, and the temperature range in other seasons is within the normal operating range of
drone batteries. (3) In summer, the Beijing-Tianjin-Hebei region receives heavy rainfall, and attention should be paid to the impact
of heavy rainfall on UAV flight. (4) Vertically, in the low-altitude airspace, wind speeds in winter, spring and autumn will affect
the flight of UAVs. Winter temperatures below 0 ‘C are not suitable for low-altitude operations.
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Table 2 Reliability analysis of 10 m wind speed simulation

results
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Table 3 Reliability analysis of 2 m temperature simulation

results

It XE ARE RE HE KK
%% —01 022 —0.13 -0.15 -096 —0.98
HZ%& 016 056 —0.06 035 —057 —0.55
NMB/% ®ZE -052 013  —0.10 052 —1.09 -—0.72
X% —0.67 —0.02 —038 —0.16 —046 —1.47
44E =027 023 —041 014 -776 —0.92

%% 066 086  0.65 129 282 2.84

2% 095 172 051 173 1.74 1.67

RMSE/C  #= 154 077 185 093  3.63 2.12
A% 193 064 143 083 177 414

44E 1360 108 124 125 261 2.85

HFZ 099 099 099 098 093 0.93

HFE 099 099 099 099  0.99 0.99

I0A ®ZE 098 099 098 099 0093 0.97
75099 099 099 099 099 098

£4E 099 099 099 099 098 0.98

i BEFSABMBRETAS -

Hudh [X 5 i o

a2, R3IHT, IEFERINGE R AT S B
PET KGRI EE SR, i Bl R0 R A v f 2k b s 2 5
HAERENE.

3.2 RUEMID fHE

WE2afR, P RIES.S m/sbh b EEERE
39.5°—40.5°N, 114.3°—116°EA4T LRI A A 1L E
ARAR BRI L X s s, XA X % T8 AL 64T
JUREE, XIRWN KB FIEE N Z I e eE, BLE|
B A KATH E K. edb T JE X 473 ~4 m/sf XGE
FriE s, RPEm—ARAGER, 2T ALl X kR
EA LR R L W4 ~5 m/sH XGRS 5. Btk
B HR [X P T SR b R 2 R 43 Ll X 343E A e AL
BHAT R AR

MZETT P ROE ) 73 Aok E . H HRGES5.5 m/s
KU EFEHBIELXS (F2b) « HF (F2e) UK
KE (E2e) MibHXE, BRUGEKERD, F
TR, XFER) . MELFERNRRRK, AHKGE
5.5 m/s S A B IXBOZ K, 5 M3 B A AT A IX
WA, 8 m/sPL BRI KIX AT FLE, T
VL E AN, EEREREAAILERR LT
M——RACF R K X N . fEHFZ, X
KGEAE3.5~5.5 m/s, Jbptd3, db4g o KGR AE
3.5~4m/s. (EEZE, HTEERMIBIEK, KI1IZEH
N, A B X X EEAE3~4 m/s, KIE AR KM
WA AILERRIL—H. KF, EFRIEE,
A ZERINER, 1 X XGPS I, 5 B R
5.5 m/sHIX k. Rk, 7E4ZE. HEULKE, Rl
A Ll X RN E R T ML AT 22 4 I
3.3 REMSDRHFE

mE3afinw, H2015—20194 4 3 F
fi. 39°—41°N, 114°—116°Ea B P [ 1l X 4 1)
BT EAFEM X, XS 4R
WA N6~9 C, KA ILERIL—FERE
fE—2~4 C, FIRMXFEHEEI2~14 C, dbx
W RET LA AR EEREERIEL Co TA
BLE P e AL XA, 554 v SR R AR, By
1ETR AN SZ 45

MNP A RE, KBRS FEHI
HEAZE (F3b) « HF (F3c) URKZE (K3e) ,
AERIREMVEER, BERK, KKKZ, &Y
BN, AKX ALEELE CKO CULT, 44t
FEMX —4~0 C, XX —4 CULF, HAWLZE
KRR —HIE—10 CLAR, HPEEHE LT KI5,

Advances in Meteorological Science and Technology S&EHT#RE 11 (4) - 2021



114°E

o

115°E 116°E 117°E 118°E 114°E 115°E 116°E 117°E
T ey
i '
e .

T ~
0720

114°E 115°E 116°E 117°E 118°E 114°E 115°E 116°E 117°E 118°E

1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0

&2 2015—2019410 mRXUE S FR4FAE (B2AL: m/s)
(a) F£15; (b) &ZF; (c) FZF; (d) BEZ; (e) A=
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