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Abstract

Using the 6-hour numerical weather prediction data of FNL (0.25°%0.25° NCEP GFS), based on C
cloud amount diagnosis method (C method), WR95 and optimized WR95 method (WR950pt), the
lowest layer clouds below 450 meters in the top eight low cloud-prone airports in China are cal-
culated respectively. The diagnostic results were tested by aerodrome routine weather reports
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(METAR). The comparative analysis showed that the accuracy rate, missing report rate and TS
score of WR95 and WR950pt in most airports were higher than those of C method regardless of
time and season, and in most time and season. For WR95 and WR95o0pt, the accuracy rate and
missing report rate of WR950pt are higher than those of WR95, but the TS score of WR95 is overall
higher than that of WR950pt. The accuracy rate, missing report rate and TS score of the three me-
thods are different in different seasons and different times, but the variation range in different
seasons is far smaller than that in different times. Among the selected eight airports, the perfor-
mance of the three methods in four airports in the central-south part of East China is generally
better than that in other regions.
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Kz 2miis i C BENEERRRARZ —. Y WIEHKsEEOHIERN, HaES
T R FEARARG, A ARHERE AR A B I, BAER WHIE . G, HTIRESERER Y. T
PR 1 BEA Y SE 2 FPR R, v REG R CHLEE AT Bk . S RIBEAS YA . P H BB LS, R AT E
o i, 2002 44 H 15 H, EMisE 767/2552 SR HERE S LY RE, 55 L2 Lya i
ZREA R FIL, HLIH %SRS AT AR O A 2 R R L] 2 e PRSI AN TR 2 R R T
RE M —TEZENL, EPUHHIT RS FFRRARIRE . PIaTIR. ERETHRE TR 5K
HA AL FE I S R EEEK[2] [3].

BEA BB AR K, W= TFBO SR E, At A T4, LB, T
BAMT WOGERR. TEMEER, WWEHE, BoHEE, MRS, HEMTESA RS, 8
REERI [ —8 505 2 [4] [B]. N T EAMM T =B, TR T 2R ik aimR . =
W, BRASTUINERT AR AR S = MBS, GaIR. 2. sE80% = 2R E[4]. Poore
SR FHER 2SR (R 2 i )RR e 7 = M = i = £ [6], Wang S5t T Poore 1777, $&H 7RI
FEOTIR B2 BR 2R A 5E 2= I3 B 4504 (1) AR (AR A, fRTFR WRO5 B [7]. AR5 WROS #7373 i = 45
PRI B FH BN BUE AR, DA I B AR B R Bt 25 SR 3R IR R R = B R 34T = I
W TR FTAT R, HaZomidEu s AIREBONE 8], ZEARAF1E WROS H:fili_E X AH X B2 B (E #EAT 1
Ak, Pefhi) WROS HERG R A TS WP AT 185, Bt = E 40 1) AW e Beil T MM 5L [9]. th4t,
IREZMREIE T = RSB HIRIT 7 [10] [11] [12] [13], i, Xu Z&%ET CRM BL Rzl T —F =
HIZWIE[14], BN C m&EieWE, BRI T NCEP GFS #ix H1[15] [16].

HAT, RIS E VA = MR E 2 K EEL 03T, I A = R PRI Wit 75 b
N T RANX T I, AR T BUEB M 2 2 W B S H 2+, SR BNE A T 0
mEWIE, AN TR — R S % ENIIEE N, ZREBE, XYL ]’
AU R IRSS AU AT LI TR BRI R, NC43RE] 450 XKLL N = EEi oo B EER 2
— € 5 EARERS = F AR [3]. R, A SCK A R =R 450 K UL R SRR E =Bl . Aok
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R AR TN B AR BAEH ) LI R RS S B0RE X LR BT B 450 KLUR B =2
THERRCR, 2R &M TR NI 22 Wk, T 2 e k.

2. ERERE
2.1, Bl

ASCHEEL 2016 4E 5 A 1 H~2019 4F 4 A 30 H 3t 3 4Ef# NCEP F-43#1 %k FNL (0.25°%0.25°)i% H 00
06. 12. 18 (HHFH)I 6 INEHEE R ZORL, LR RIS IR\ KR = 2 RS RAIRE, TR B
1E 450 K LA N AR E = 2B 7.
2.2. SHiRE
22.1.C =EiSHE

C mEEWHL(LLFRIAR C J7ik) & NCEP GFS fxUHhfi F M = Ei2 Wil B ik, 12—k %I
AN, AR ENZ KIS KR EGEIE T g, T2 HTHE RS = 2B [14] [15]
[16], HHEAAA(1)~(3):

C =RH®®J1—exp| —min %,so €))
[(1-RH)q" ]
. 0.622e
= )
pRH
-5.07
e=RH *610.78[27:16j -exp[l4.76(l— 271“)} (3)

H, CAZE: RHAMMEE: g ATKIIKRA: o AWALLE: e A/KKE: p WSE: TH
.

M LA E 7R, RIS R L E R T R 0 F R

2.2.2. B=IRHNSE

MR EEAL G0 B M T VLI B T I S5 B 742, Tevd A TR BT A 1 B 1 2 RS It o R A R I AN 1)
BT 2 HPoKVRIA B A B M RIRZS FO4F A, WROS FIALAL A WROS B2 F KA AR G 5 B 28 1 5
BE KA = I B

WR95 $32%[8] [9] (LA R fiH% WRIS)THHE = i m [ 75 A -

P A ] EEE— R AR (RH) > 87%0, 504 84% < RH < 87% H. & E )2 RH 128k K
T 3%, BUMAZ, XMEEARNEIR: 24 RH < 84%MF, BINH =, X5 Ak = 1.

FIWIEE N(N>2)Ez: X RH>84%HH), RUNAZ, XREEHBC AR 2 RH < 84%ff, B4
o, R e AW = T

Ak ) WRO5 (LA f&i B WROS0pt) £ i & AH X i 52 BRIAH 5 v 2 1 9% 2 =X (4) [10]:

01 (0O<H <1)
—6.416x H +97 (1<H<2)
Hr =<-1.223xH +87 (2 <H< 7.562) (@)
—-4.0xH +108 (7.652 <H SlO)
68 (10<H)
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b, Hr NAAHEERIE: H AEE, BAhTK. [N 3% Zhang 25[17]107057%, %2E T = 28E M
k.
2.2.3. SEIR G

2% 1 &S I N TR TR B [ 18] 15 BLIRVE FE RS = i2 Wit Mok R, IR 1 0 i )\ KR = 2 Kk
WA C J7ik. WRI5 Fl WR950pt 212 Wi 4h B IHERI R . IeikF & TS W, tHEAAXEG)~(7).

Table 1. The test correspondence of confusion matrix for Cloud diagnostics
F* 1 ORBEETISERIEXT N X R

TRz W
EEPR Tz
= EEPA Na (1) Nc (JF#k)
SEL _
Tz Ng (F#K) Np (fr 1 75)
HERR =N, /(N,+Np) (5)
TR = Ne /(Na+Ne) (6)
TSPESr =N, /(N +Ng + N ) (7

AR BB R R F R IR o) 15 PR s IRl R BB R 3R LRI K T BB R TS W si &
FE T HERRZR . SIREARIRE, BUEB KRR TR S WS R T .
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Figure 1. The precision rate, false negative rate, and TS scores of the lowest layer of clouds in the top eight low cloud-prone
airports
L \NKEZZ LML RECFERE. FRE. TSTIR

DOI: 10.12677/ag.2022.124047 459 HuERR} =1V


https://doi.org/10.12677/ag.2022.124047

b

=
f==)
o3
48

HERI R /BT, WRO50pt i, WRO5 K2, C 7. C LR T KRB IMNHLIZ MR
B, AE 0.4 (F)UA L, fEH AN U RV #ER 2 8UIK, 7E 0.3 (F)LA R . WR95/WR950pt 7EK)
T BER. B RAEMN VUSRI RE G, 0.7 ()M BRUINUIZHERRRIK, N 04. LE=
oI, Kb, mE T AERNIS U 2R S, BT P L B AR 2RI

TR TR, BRizHA REANIAS, C Hiklei MK, Wobsopt e, C HIETERIM.
BRI T REMNVRRERR, 7503 (F)LA N, HAmEMLIg L, (4 0.06. WRI5
1 EHHEA . @I BUAKIDYIZIRIRR B, £ 0.2 (F)UA T EEKMHRHNZ IR, 705
DA l. WR9Sopt fEE K. Pl WM. M THLIAMIREHRER S, H7E 0.5 BL E

TS VFor ot 8, fERMNLY, W95opt i TS vForiimi, WR95 X & Hig# ALY, WR95 F
WO50pt ] TS ¥F4—, C Hikil; EH AN, WRIS [ TS ¥4 &, W950pt il C L&A miK,
C RAEE R, BT MR TS ¥4 /T W950pt, W9Sopt [ TS $FrE SR FH . A& N AT Kb ALz & T
C J7i%, Wosopt 7£ )\ KK = 2 K HLIAI TS P-FfHm T C JNEMFME. C J7iEM TS WarfEr T/
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Figure 2. The precision rate, false negative rate, and TS scores of the lowest layer of clouds at 00UTC in the top eight low
cloud-prone airports
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Figure 3. The precision rate, false negative rate, and TS scores of the lowest layer of clouds at 18UTC in the top eight low
cloud-prone airports
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Figure 4. The precision rate, false negative rate, and TS scores of the lowest layer of clouds in spring in the top eight low
cloud-prone airports
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Figure 5. The precision rate, false negative rate, and TS scores of the lowest layer of clouds in winter in the top eight low
cloud-prone airports
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