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Abstract

The Urumgqi Airport mesoscale forecasting model WRF was used to evaluate the forecasted wind
speed, temperature, sea level pressure, relative humidity and other factors for 2016~2019, and
the nearest point interpolation method was used to interpolate d02 and d03 to the Urumgqi airport
station respectively. And the forecast results are compared with the site data. The results show: 1)
The changes of the four meteorological elements have obviously seasonal characteristics. There is
a positive correlation between temperature and wind speed, relative humidity and sea level
pressure; there is a significantly negative correlation between temperature and relative humidity,
temperature and sea level pressure. 2) From the perspective of the error measurement throughout
the year, the model has the best effect on sea level pressure forecast, followed by temperature and
humidity, and relatively weak forecasting ability of wind speed, the d03-00 is the best. 3) From the
perspective of inter-monthly changes, the model forecast has a strong ability to predict the change
trend and numerical magnitude of temperature and corrected sea level pressure, and the forecast
effect of wind speed is slightly worse. The forecast deviation of d03-00 is the smallest. 4) From the
perspective of daily changes, the prediction results of sea level pressure are better, and d03 is the
best. The average deviation and root mean square error of the wind speed forecast results are
small, but the correlation is poor, and d03 is the best. The errors in the predicted values of tem-
perature and humidity have obvious fluctuations with time, d02-12 and d03-12 are the best.
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L EARTE AT X2 [ P BRI AT R X, AR @ AR H b X ) 2 s R Bl k[ 1] 1E
2 v ] R o 0 2 X A 11 5 8 AR S 4 53 2 (R B L7 (DA T RTRR 5 B AR L), MR AL B R IR . R IR
A, RRARRMVLEZH[2] [3]. &R EMSHNV PSR R, BRI 24 KR
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BIRGES, SRR, B X R R TR R AT, X R K SRR AN L . FARLL[8]AIH WRFV3 (ARW)
TR AT 2009 4F 10 A 25 HALSEITR th—y Ak A B =15 (158 — I i K 55 R A T BB RS A2 I 43
BT, MR HRR R EARTHIIKIR. 245, B 2R B R AR RHERI 4518 . 28 Bnlkn,
BB A AT R PR A AN ] A T 7 e —, BT s SRR SS TAE 40 S8, AMHTT LA
BATEMAMRZET IE, R TR 72 A FH BT 45 A T E R RS T IS 0 2%

AR SR S B AT R E TRt WRF B5X 2016~2019 4E (T4l S, it 55l s 4 {E 2 AL
Yyl g EASFBVAE R GE S R AR P AR SRR, R S5 B R AT AT
THRAN AR X 355 A [R] A 4R BT (R TR 285 SR s, I EA AR B S B3R R H A . AN [RIZR10 1 T
REZE 5, MR mTRAERZE . W P SRS 404 T IR 55 A R L.

2. BERRFE
2.1, FERIkIE

2.1.1. EREN

AR SCAE ISR Rk B T S8R5 R AT B 31 S0 & St (Aviation Automated Weather
Observing Systems, &#x AWOS), EHL 24 /NG il 5 5 METAR #%, BFAYE Ry 2016 45 2 A 20 Hig &
2019 4F 10 A 8 Ho B8 4 FIARER, Al Xid. WA FXHRRE DRI %,

2.1.2. WmHH
ML WRF B R = E WA RE, Ll 44°N, 87°E ANty, KPR 27 km, 9km. 3
km, % SE00 504 181 x 151, 271 x 271, 322 x 322, HEXIIE 1 Fia, DOL X HURK G, do2 [X
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Figure 1. Schematic diagram of model nested area
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HOp 58 X Ia l, d03 X HU S B AR SE ML ML e X G, FEE T A 40 2, BFEPKSH12 90 s.
WIth 9 GFS BRI Tifidz 00 I Al 12 i (1 [A) Jy tH Al UTC), DO1 [XIZ 3 /N4 th ik 25
d02 [X A1 d03 [X iz /Nt 4 HH TR 45 S, TAR A R 60 /A o 3 BN 2 5 K6 56 O ik 25 X 38 d02 [X & dO3 X,
I IA] B 2016 4 2 H 20 H~2019 4 10 H 8 H, RNR B vt fieils st 4 21 % B AR S+ ALz il m ) XU S
W FE S AR DL S R 55 4 M.

22. IRFB*

PR R 22 T B E R IR 45 R e T or 2L, FAMBARER G T B IR A el R B AR B ) T
JETE], FrUASCHhEREG 4 Mg HRZEER, 73l 5K R ¥ (correlation coefficient, R). #5177 Hi% 7% (root
mean square error, RMSE). “-14fli 7 (mean bias, Bias) 5 7 Lt (ratio of standard deviations, SDV)#1 E [10],
KR SRR I IHRAEAE S & AR 1

PRk ZE LA E ([ — BABIER B B F[11], Hrh SDV NZRFEEE, SDV EB#EIE T 1 £RHiikE S
MIME AR BRI s R BRARFR I i A B, A OB MR AR G RO, WA 267 T x il b
R=1HSDV =1Mx; ERRG=MENZ SRR, E(HB/MCER IR WA ] AH ¢ R EUERK |
AR B EL . Ry Ev SDV =AM R [A) I s 78 B 2 8 1] 1 AT DTS 48 1 JE A [R] T ™ il (10 12 e
AMBE iR &3 5 WA A] ) UCECAE FE SR it 7 BRI 2, 384 B TR T 45 SR AE 5 B R S5 L
Y& P SR 25

E®=SDV?+1-2-SDV-R

> (sMm, —S_M)Zf

[1
SDV = N i

H iNl (sTA, —ﬂ)z}

N

3. IRAA

N T RIS WRF B 8 ARSI S 5 B R TR SOR, TR ARt m 21T 1IE &%, FIA
2016 4= 2 A 20 H~2019 4F 10 H 8 HIINIA LM TR S WRF BRI ik g t4T 7 Xt tb b SR EUT
TR 45 RAFEA FHRE X 15,(d02, dO3)AIAS Al SR IS 18] (00, 12 UTC)MIIUFIH & 45 5% : d02-00. d02-12.
d03-00. d03-12.

31 BEARFIAEMRERSSLANFEUI LD

% 1A ERFH 2016~2019 FE G ERTURE 5L ERERELES . "TUEH, WRF
BB B8 BAER 1R T ISR, PR E = 5 Sl E R R A DG R ¥ KT 0,985, SDV fH
BAEIET 1 (SDV B#EHET 1, WITRAE S Seit A8 10 g BB —2), RMSE 1 E B zEE Wb Hik
DT FE ARG, M5 2802 B KT 0.976 F1 0.740, SDV Z{EAE 0.13~0.25 2 ], RZ{H E 5/ T
0.24 1 0.67; T4k Foxd KR (14042 R I MIxS 22—, MR RECKT 0.385, SDV Z{H/MT 032, E KT
1.21.

GEAy 4 PR ZES BT AT AL d02-00 ST AR R FE 1) TR R R 4, (ERR AR D6 R AN & S A s
d02-12 %t B R B R TR SRR I 2 d03-00 Xf KUIH S I & I TR SR S, ImZE BN, BA0R &
BT AR d03-12 7ERGEE . IHg-FA 11 ASOR RR FE IO A 58 R BT T R IR e R 45 R, TR B 1) s 22 8
B/, I HLREAE B HE A A 22 S V00 I FEE AR R BE 1) AR A
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Table 1. Statistics of simulated values and actual error measurement of various meteorological elements at Urumgi Airport

(full year)
%=1 BERRFNGERREZRNESTRREEERIT(EF)
ERAW TR BT[] % [X 4583 R RMSE Bias SDV E
d02-00 0.385* 2.06 0.31 1.28 1.28
do2-12 0.387* 211 0.35 1.32 131
K
d03-00 0.403* 1.94 0.24 1.20 1.21
do3-12 0.410* 1.96 0.27 1.23 1.23
d02-00 0.977* 3.85 -1.10 0.87 0.24
do2-12 0.976* 3.85 -1.01 0.88 0.24
W
d03-00 0.977* 3.74 -0.94 0.88 0.23
do3-12 0.976* 3.74 -0.85 0.89 0.23
d02-00 0.985* 1.90 -1.42 1.06 0.19
) do2-12 0.986* 1.93 -1.81 1.06 0.18
BB <
d03-00 0.986* 1.96 -0.85 1.07 0.19
do3-12 0.987* 2.00 -0.96 1.08 0.19
d02-00 0.740* 18.09 6.96 0.75 0.67
do2-12 0.756* 18.27 8.28 0.78 0.66
A
d03-00 0.740* 18.21 7.29 0.76 0.67
do3-12 0.757* 18.42 8.65 0.80 0.65

*ERIE 99% 1 B F ALK .

32. BEARFEMMERSSTANKA BT LS4

L ERA AT T 4 FRTRGE R A KGR R WP DA R TR A, A3 R0
AR TR AR ARAFAE RSO o 3T SRA SO A A AR 2R AN 1) 3 A & R R R TR 1
IS [AJHRFAE -

T B R TR R S AT LT, R R TR AL TR R RS R R TR AR
PIREAR DAL . BETE S A AT o, R IR IR R R B R TR MIREIAE, T XA FE A 6
B PIR EE R S SEBUEAT R AT, 3% A VPR B R TR Ve e, A B SR PR TR A AN 2297 1E S it
BRI S,

Kl 2 5B AT 2016~2019 A St AR TR 1 KIS . IREE . B IEE-SF I AR . AR A
SR, PR IE R H S PIERERZH MR R, BT EEN 5
VR, 7 APPSR NEE, PP AR NS E, RO RS . 4 PRER S SR R
SPIHAETERUE EAHEAKR, SSEaitit, 10 H 2R 2 H B9 R sl m, 3 45 10 H IR Filik
B HLARAR o

WETTHAUE 15 5 H PRk 5SemBoN—8, 5 & 12 AR ik, *FFXGE, 4 Fhiiskss 52 2~3 .
6~9 AL 12 AEHE EERAK, 4.5, 104 11 & 1 H d02 X i XE#E AT do3 [X . Hsziititt, 2.
3. 6. 9 AT G Sl N, 7. 8 H TS AU A%,  FEAR H 4 TR A Sl 3 B R A

X T AR L, A TRARA R FE 1 H A 35 5 9L PRIt AR — 8, 4 Fhiiihe s RAEEUE EARZEAK,
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Figure 2. Urumgi Airport 2016~2019 model forecast and actual monthly average change characteristics of wind speed,
temperature, corrected sea level pressure, and relative humidity

E 2. 5&AFFHIS 2016~2019 FRAFMMEANE, BE. BIEEFESE. BENEENAFHEREHE

Kl 3 2B AT 2016~2019 AEBL TR 5 Lol i )d . IREE . BRI AU . AR R 2R
B, BRI, TR ISR I BRI s, AR MM R, B IRE SDV J5TH K
F, BIEAL; FRRERE, & H RS REE 0.7~0.95 2 J8], ARALIREEAE 0.71~1.12 2 [a], HEaxt Kk
AR TR AE I TS, JCHX KUE, &AM R/ T 0.6, BIIEERZERRK, 4 FdHA KR
gERIEXT B R TR AE ) LR A R .

MAF A BF&, B0 3 A 0 RGE AR TR e /1R (15 3(a)), AHK RER A, HARIE B iz
TG, HSE 9. 8. 5 H HERAE 4Ll 4 o~ d03-00 A1 d03-12; X TR (1A 3(b)), B fE
A HERA T 4. 5. 8. 9. 10 AR A XHF-Fi <R (& 3(c), Bk 6. 7 A ks 2 elat,
LR R 0 (0 TRUAR 350 R S5 1 1 D8 VAP TR O PR AR A SRR AR s 6 T3 B2 (1] 3(dl)), AN IR A ) Tl & SR B
KIZESR, 6. 8. 9. 11 AR BTSN, 4. 5. 9. 10 H Wik 45 50 5 s s, e
FHRMEAN AR FE AT 0, 0% 4 50 10 H PR SCR B, Horb e FE B s i 4H 608 d02-00,  Heik
& d03-12.

Kl 4 RPRE R SO P SR 2 . B AT EEAN [F) A 0 KU IR B IR PIAUR. M
PR FE I TR 22 AR K o G 4(a) BT S TR XU -5 00 I g KGR PR~ 38 w22, 24 7-9 H, dO3 X XU iRk
5 mz= g, AR AMBINIE, 4. 5. 11 AFRGE TR WK, W2ZEETE 0.64~1.09 m/s Z[f],
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fwZEm /N A2 AR H, FEmZEEAA 0.01~0.05 m/s. MPUFHH A B SHT, d03-00 TR fh
ZHN, PHRTHER KT BOY TR, d02-12 (2 HUk
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Figure 3. Urumgi Airport 2016~2019 model forecast and actual wind speed, temperature, corrected sea level pressure, and
relative humidity Taylor diagram ((a) Wind speed (b) Temperature (c) Sea level pressure (d) Relative humidity)

E 3. S&AFHIFA 2016~2019 FERTRSTRMKE, RE. BESTEASE. HIDEEHRHE(@)RE(D)E
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T ZiE d02 Al dO3 F TRk el SR A, dO3 X PRk ORI WAL T d02 [X,  H. d03-12 H-& I FilAh UR S if -

XFTAE IR AR 4(c)), ABIEWET ISR TR 45 R H B sc i miS, 2. 4 H el i
RSO B, 0N 3. 104 12 A ZiASKRAE, dO3 X TR SR T d02 X .

TR BE (1] 4(d)), 4~9 BTk AH AR FE BH S S i s, Al 22 Y. [ 9 11.16%~16.72%, 1~3
JA A K A 0 TR S R s DU 2L e AR R R T L P A, AL (A 2 AR 3~10 H
00 IR A A SSCRAR T~ 12 If e, HeAR A A 12 IR Bl RO AR T 00 B g
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Figure 4. The average deviation of the model forecast elements from January to December
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Figure 5. Comparison of the root mean square error between the forecast results of each element and the observations from
January to December

5. REZMRERSLNE 1-12 BHHIRIRESTLLE

3.3 BEASTHIAEMIRERSSCRAE B BN o4

I AR I ] BRI B R TR A R AR LE A, AT RN EAE — A AN [E] H 0] % R B R T
B AAEZE R, HEAHEZERWRAE, AR — D5 i 2 3R 5 S0l i H AR R 347
XFEE T, DASREREUAS AR A AR 45 R SR B R AE — H A A R B T s8R

K 6 AR ERTRSE B 5 SLhE H AR S R E EL I, b RGN Ak brdil . MAHSCHER R, %
TR AE 5 T AR SSIME R B AR R, MRREIIRT 0.98. RUE B Pl bR a7, ks
B SEE A E R B 0.2~0.55, Hirfr d03-00. d03-12 TR &5 5 15 SR AR S P e v A 2R B2 )
TR 45 A W5 1) HARRFE, 02-11 B AHC REY KT 0.98, 12 B G AHICHETTF U N I%, % 24 WA % i
fiRfH. Hrh d02-12. d03-12 Mt fei. X T, d03-00. d03-12 TR LR HAR, H FHAE 24 /it R4
KRBT TR, 4ERFAE 0.975 Ll E.

B 7 N ERTRG RS S H AP w2z tE ], iR N b bitih . AT ZERE
JATE (1 A 5 R S s, DR TRRAA Z A K, dO3 X TR 45 AR 22 B /N o LS 518 P4
2z B RAH AR, JREEAE 05~14 BPY 2R, 15 B ~04 Bkl JEEAR A NIAH fe, Forh d02-12.
d03-12 S AL 25 (1 TR 485 S 2280/ o T T ABE P A e S M ARG, i 2 L DA /)N i B 1] RS 8¢
RAZA, Horb d02-00. d03-00 i 7= B ARG /N
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Figure 6. Comparison of the correlation coefficient between the forecast results of each element and the daily

variation of the observations (wind speed is the secondary axis)
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Figure 7. Comparison of the average deviation between the forecast results of each element and the observations

of the daily variation (humidity is the secondary axis)
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Figure 8. Comparison of the root mean square error between the forecast results of each element and the
observations (humidity is the secondary axis)
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Figure 9. Comparison of the daily variation range between the forecast results of each element and the
observations
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