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Abstract

Based on the meteorological observation data of Longquanyi Luodai Town in 2013-2017 and the
GFS model forecast data for 1, 4, 7 and 10 months in 2017, this paper analyzed the characteristics
of temperature, wind field (wind speed and direction), relative humidity, absolute humidity and
hourly precipitation, including annual, interannual, seasonal, and diurnal variations. The varia-
tion of these meteorological elements is summarized, and the applicability of GFS model in fore-
casting temperature, humidity and hourly precipitation in Longquanyi is also discussed. The re-
sult showed that the correlation between GFS model forecast and observational data decreased
with the increase of forecast time. The GFS model precipitation forecast has poor predictability for
the magnitude of precipitation and the time range of persistent precipitation. The GFS model has a
capacity of forecasting short-time temperature, humidity and precipitation in Chengdu plain, and
the capacity of forecasting of temperature and humidity is better than other elements.
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1. 5l

RATHREG NRBEAE G BB R B % [L]. MBS ] F BEARFEHUE TR AT 55, 4k
E TR A ARSI SE BRI G B, AKHE — 8 WA 5% A R FA R AT K8 3 A FR A I BUE SR AR, M\
M B 2O TR AR SR B R ORBL[2] [3] [4]. — MO s, BUE PR AR R SR Filsi it
A TR RIS [5] [6]. DRIk, 78 SRR N IR 5 4T 6 0 S8 ) Fuhop =02 4 i < T o A 11
S4[7] [8] [9]-

GFS J&—Miliizy, fext Ak 16 KRS AF SN A R, 764G E N3z R A[10] [11].
MRAEXT GFS ik 45 MG FEIWT SR B, GFS TiRAE AR = R WA B L IN[12] [13]. GFS A itk itk
BT LEXT R R I R R R G KA TN B B2 AR . GFS i Tl AFE A L4 4 97 3R, F5 H
43T 00: 00, 06:00. 12:00. 18:00 AT G 1~16 RAER & Hu I R ARG Tk [14] [15].

TSR X R T T AR, S ARG N, IR R R R EAR, AR 1 ™
AT VP A1t 250 A T RS 1 Ji RSB PR Tl e 706 78 B B2 ) S B it S [16]. GRS B 4 BRYE FEl Y B
Rz, FHAENTEE RN SANME . Rk, ASCHEF RS R B X S S EdE, 5+ GFS &
GG I VEREAT T RIESE

2. T
2.1. BR

B BoKS WBE. RIZEdERE T GFS Fifk ¥kl 2013 4F 1 H 1 H%E 2017 4 12 A 31 HZE 3
AN TR EHE, A RN 0.5° % 0.5°,

22. AL

KR TT GFS Ttk BERHIE I VE . AHOG A2 07F TP B A A_E A R S5 A F) BE AL A
BRI RKRNG 7%, HRARLBOHE AR T PoR:
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rkl_niz—ll[ Sk J( S j @
Hrh s Ml s R RE K I ADNEEIEEE, rg AEUEBRK, FRMERXRBRZY).

3. GFS M R ER M EIERER MR
3.1 BRETERERMWR

TG W T WNERRFES IR G I K R SUR S GFS R S8 Tk iUl 18] R AH 2% SR B4 7
Rz mRW, XT 6 NMETRME, HRER. B, L=FRMRXREER K KFMHKREEKR
(BRI IR BRI R0 0 I s DU 00 5 TR 2 18] A 56 R A7 24 /N TR N fe i DUZRE 7540
REERNMEMBUE 12 NRFHR A, fETIAE O AT A e/ ME .. KR RECT 9 {E 5Ky 0.803,
KZ IR R RN, 9 0.367 - S AT T iR iR 22 M BLAE R 2=, O 1.692, fe/MHBLAERKTE, 9 1.085.

Table 1. Correlation coefficient and root mean square error of GFS forecast and observed temperature of spring, summer,
autumn and winter

F1 & B B Z0EFGFS MIR[BSUNSURHIEX R HAMBHHFRIRE

H 0 3 6 12 24 SEYE

A R 0.703" 0.756" 0.861" 0.795" 0.702" 0.763

& RMSE 0.969 1.563 1.445 1.486 0.993 1.291
R 0.541" 0.548" 0.656™ 0.136 0.506™ 0.477

* RMSE 1.094 1.734 1.479 2.503 1.148 1.592
/ R 0.868™ 0.786™ 0.799™ 0.764™ 0.797™ 0.803
¥ RMSE 0.755 1.173 1.352 1.270 0.874 1.085
5{ R 0.296™ 0.469™ 0.528" 0.345™ 0.198" 0.367
T RMSE 1.369 1.135 1.677 1.451 1.443 1.415

TIBIL 09% I B, AL 90% 1 K .

P77 AR ZE AR AW Bh I 0, W] GRS ROt Ul PR e e VE R BLALZE W TR A o T
OB/ o 25 G AR R BRI RIR Z KRG, KZ GFS Tl AN R A OGP B, JLIRE
&, HE, AT HMMRE.

3.2. IBEHERAMEMR

TG T NE R RIS EA R G IR S GFS R 4Tk 1 LU AIAH O¢ R BRI 7 iR 22
AL, RER. B, XEASVWHIERWNES GFS RS HIR M LI A< RELAE 12 /N TiRIA
BlK, 24 /NEFTERES IR/ 6 /ADETTER A B TR ZE R KA, WItE A s/ME . KRR AR REE
6 /NS TR, KR RRAR /N s AR R U /NE 12 AN TR, RS RIR ZE IR B K. KT O
YIS 5500801, BEFEHHR/NTIIMAK AL 0411, THHTIRREMAETHE R AME 1.694, EXTHE
/IMH 0577,

SRR, BT MRRZE BRGNS AR . 5 E A AL =AY T R R
ZERAE AR L AN R, DR HA =N 2= 75 GFS EL i Tk LL A e , 2= L GRS AU Fiidie (i A e M i 2% .
GFS B 1 ] AR e Bl Tl i S8 B o AR R & AN =T P39 AH 0 KRB 5  MR Z2 o0 b, &2, FKEE
GFsS BTk g #hr, EZTikae %=,
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Table 2. Correlation coefficient and root mean square error of GFS forecast and observed specific humidity of spring, sum-

mer, autumn and winter

F2 & B, B E0ZF GFS AR SUNLLIEHEX R EMHFIRIRE

H 0 3 6 12 24 ST
R 0.715" 0.670" 0.648" 0.661" 0.660 0.671
& RMSE 0.646 1.041 1.109 1.059 0.731 0.917
R 0.484™ 0.383" 0.224" 0577" 0.386™ 0.411
= RMSE 1.020 1.559 3.010 1.827 1.052 1.694
R 0.792" 0.799" 0.873" 0.729" 0.811" 0.801
¥ RMSE 0.721 0.735 0.639 0.836 0.633 0.713
" R 0.429" 0.601" 0.646™ 0.647" 0.353" 0.535
) RMSE 0.500 0.617 0.672 0.567 0.528 0.577

TIEIE 099 BN LG, I 90% I BE KL .

3.3. /BRI FIRIE 1 W3R

T 3BT R IEX VYR GFS TR /N K 500 /NI [ 7K 25 TR B 22 R 3 7 AR 22 . R R
TiRZE . BRI, GFS MRk M. K. L/ RE K TR IR A 26 i ol 24 /B TR &5 3, BTk IE
W I N 3 /NI A 6 /NI TR 54 ;s BB TR IER R AT N 6 /NN TR, B ZRTE 24 /NI TR, RKFAE
O /NI, AZRPE 6. 12 /N, —FEIUZE, BRI ZE RBIERE 2, 50491, &/l
IAEAZE, 4 0.052, AZEA7 /NI K T IR 3 o R-F351H 79.839%, FKZ=A I/ F-31H 57.257%.

Table 3. Root mean square error, misreporting rate, and false negative rate of forecasting hourly precipitation and observa-
tion hourly precipitation in the four seasons GFS

3% 3. U2 GFS HREY/ SRR SUUM K B FIRATZIBO A RIRE . SRR WiRE

H 3 6 12 24
RMSE 0.040 0 0.807 0.054
= HRE 30.000% 46.667% 36.667% 26.667%
TR 3.333% 0 0 0
RMSE 0.246 0.474 0.459 0.785
H FER % 29.032% 25.806% 23.333% 36.667%
N E g 3.226% 6.452% 16.667% 10.000%
RMSE 0.066 0.163 0.108 0.120
#* HR R 45.161% 41.935% 38.710% 35.484%
TR 3.226% 3.226% 3.226% 0
RMSE 0.027 0.160 0 0.019
Z3 Lo 16.129% 29.032% 29.032% 6.452%
RS 0 0 0 0

BB HE GFS LA TRA MBSl LI T R A RE S IR R 1 7 BUAE B R s TR S
FAR R I, RSB AL R (E A s B K TR A RS I B 20 Lo R AR IR A R R 4 R HE B
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Ja R TR IR . fATSCRT A, R B RSN BOR B R TR R, K HFRL, &%
e/, A ZE GRS AN B K R R ARG, IEMR S A FFK DAL, RIER. B, K=
FHP KRR, THRIEFRMIRIIEER, T8 GRS B aCIIHRon 15 22 1k B /K i 18] RUSE R T RE /742
59. [N, BTEFEPYEKERKHHITRIRZ BRI, U] GRS BN /N /K & R /M itk
RE TS o DU 5 MR R 22 B TR I (]S AR R IR Bl T R A A R 3, Tl A 5 12k B T et 280 i - e o

3.4. TURIREX S 24

AT SO M AT g0, TR S JRRE . /NI FROK, GFS TR FORHGE TR I 2 T HR P At a4 A 2,
RIEAIRRE 7R ZE DL/ KRR 2 . BRI BUE DA R, GFS BiaTEiR . BT
T HRIE LT K] 12 GFS AT R FH R 5 5 S bRl s 2= 18] 73 A o BHIEIAT L, GRS AR
FH A% mi A2 T 181 BH(30.5°N,  104.5°E), S5ASSCH F i) fe SR X (30.56°N, 104.26°E)AHEEZ) 57 A HL.
T GFS B PR S 5 S AN E &, EHC 1. 4. 7. 10 WU H B E —FE I, HEAKED,
DA 53 B 21 B 3R Gl B B s B AR SE, E ok — e AR BIRZE, 520 GRS Tl BT kb M

AP 5 1 A 12
Figure 1. Distribution of GFS grid points and actual observation points on the map
[ 1. GFS M1& = 5 LR s 7 B _E A9 3 7

4. it

ARSI R PEABDOWM AIRLE . ¥RAE . FRKEBURL, X GRS AU i X i Fidhod MV AT 1
i, EERURBL, GFS BT AL A SRR TR KA S o fA_F I TR i 28 g s/, ] T 1
k. GFS M Tl MR RITRRE SV, TS K KBk Be AR 2 . it — DRI, GRS Bialf/s
I B AR  BERE DL 2 R AEAE KN ES, TIRAER AR, DEH] GRS BB /K IR /N RREEEFEK
(10 F ¥ ¥ TR 7B RN [ PT FAR E A 22

HT GFS Bl RS sl 5L s A E S, EEL 1. 4. 7. 10 IO H 0 mIARE— I, HEAHE
s UARERIY I 2 A B TR S I SRR RS, Wk ERE LR E, R GFS Hik Bk &
2R RIF T R o
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