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Abstract

Using reanalysis data of NCEP/NCAR 2.5° x 2.5° four times a day, the impact of typhoon making
landfall between Wenzhou and Putian during 2007~2017 on rainfall in Pingyang is analyzed. The
results show that the typhoon making landfall between Wenzhou and Putian will bring obvious
precipitation to Pingyang, and the rainfall in the west is more than the east, and the path after
landing is northward and westward. The characteristics of typhoon with obvious influence are
large relative humidity and water vapor channel, the low troposphere has E jet and strong as-
cending motion, the high troposphere has strong divergence and the lower has strong conver-
gence. If there is penetration of cold air, it will also cause obvious rainfall effects. The 700 hPa la-
tive humidity exceeds 92.5% when the typhoon lands in Wenzhou to Ningde, the 850 hPa water va-
por flux exceeds 17 x 10-2 g-cm-1-hPa-1-s-1, the 850 hPa eastward jet exceeds 12 m/s, the 850 hPa
vertical velocity is less than —0.35 pa/s, the 200 hPa divergence is greater than 1.5 x10-5 s-1, the 925
hPa divergence is less than -2 x 10-5 s-1, which is more likely to have obvious impact. The 700 hPa
relative humidity exceeds 82.5% when the typhoon lands in Fuzhou to Putian, the 850 hPa water
vapor flux exceeds 20 x 10-2 g-cm-1-hPa-1.s-1, the 850 hPa eastward jet exceeds 14 m/s, the 850 hPa
vertical velocity is less than —0.3 pa/s, the 200 hPa divergence is greater than 0.6 x 10-5 s-1, the 925
hPa divergence is less than -2 x10-5 s-1, which is more likely to have obvious impact.
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N B

FIFANCEP/NCAR 2.5° x 2.5 H4XKE ST BExT2007~201 74580 27 H B & XAX-FRH R & m
BATHR L. REBY: BMNEFHERE X — RS- PHEEERAEEWH, WES ML AEL RO,
B ER AR EAER . BB E RAHNEERR. KREREK, KEFYEMRIFMEI
EEs), BERER. KBERES. AREANEBE, —RUSERAENWEYW. BRNETESR
FEfIE R, 700 hPatixiE Ei#id92.5%, 850 hPakKiKiEEMiT17 x 10-2 g.cm-1-hPa-1-s-1, 850 hPa
F12 m/sPl ERR AR 2%, 850 hPaEEEEw < -0.35 pa/s, 200 hPaf{F > 1.5 x 10-5s-1, 925 hPa
BE <-2x105s1, BRGHIAPEYW; BNEHHERMK SR, 700 hPatdx g E&id82.5%,
850 hPa/KiKEE##$20 x 10-2 g.cm-1-hPa-1-s-1, 850 hPaF 14 m/sbl EHIRAE SR, 850 hPaFE B %
Ew<-0.3pa/s, 200 hPa#iF > 0.6 x 10-5s-1, 925 hPaBF <-2x10-5s-1, BAFHIAPHBELM.
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1. 5|8

& Xe — MR DR R FEIER ARG SR FdEH 1949 E LR G ML & X 40 4>, 4F
#1007 Ao WA REEIIRETR 2 PR R IEIX, 6 RE W WA IE 22 T Wk, R
X 2 FPEHIX . “FFHE(27°21'N~27°46'N, 120°24'E~121°08'E) IE A THIVL AR Wi, HilsERdE, <
A Z P8 R RS RGBT AR AR FE AR Kl R RGN . 6 R ™ H 0 7 P S
KEZ—o MEMKFRFEI AL G RG] RRENIERT, & RXENSEREE B R K2,
PEHIAL e 3T P B A B R B A O (2] IR TR RN ST, AR R K E 80% LA EFI G X
HR P FRHE NS E R BRI ST, 1513 5 “TRm P 7 & R E 52 9% N1 556,580 N, ## A 11 14,023
N, B35 82 16, JET- A9 N, KREEAE 3 N, HELG LK 30.768 1270; 1617 “fiifn” &g
PRS2 R N 31.0968 TN, ISR 12 8], #B A 5.6248 JIN, RIEVIZ KT 11.6175 JiH,
HELPFEMR 10359 4. BT, SR REE Gl G AR N TR IEA T DUEUE TR 2 A1 in 2 50 HE 8 32
BB G uh ZARR & B R W IR AE S, A0SR fEmid i i 7 58 6 KR RHT AT i dh, BURER,
T BRI o ZEAEAE GBI G RERE R . B0 5 B e TR R A B & 55 75 AR BT T 2 17 27 H
(24.4°N~25.5"N) & il & KGN f & I o BREFRE41R THNLE AR S KREEmE, KAX
ol 2 T 1 0 AN A M P T 337 R 3R 9 37 R AE ) 5 X5 T S M XA o

PEBERLGLTE, MW R 2 ) 8 i ) B R — M T AT SRR, R A AL B R I B R — s e
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SN o A SC BRI IR 27 (24°59N~27°03'N)E [t & X, FRE AR 0 N2 IR & = gk bk, AR
RS BT SREAR BT A XU ST BH 5 R AL

2. NS

R & XU & KRR H 2007~2017 SE7EIR M 275 H8 Bl i &5 AN RSP RE 13 AN ER B
R RUECEE B IR BREER . PSR —VDR . YT\, Sk &R mEA. mEi
JAT L RACAT . BEEERD I R TR & g mFE EEAT 428, Hob, 2014 45 1 1 HPPRHE SFORE,
JEHESCANS Ls . h TEAEIRELE T, A\ 2014 FERS, A XU KL SR HR ST B S AU RS 1Lk Bk A
NCEP/NCAR2.5° x 2.5°%% H 4 X 43 i 55 BHEEAT TR 35 37 A B & 43 #r .

NTAET 0T, SHEMFHZESIHE MG RS EER, H& XN RS RE AR A

1) 0 ZRICH 5200 X4 Rg < 100 mm B8 R24 < 50 mm (RgR24 73 MR FERR EA1 24 h e KFF/KE).

2) 1 . XA 207 3 b A 100 mm < Rg < 150 mm H. 50 mm < R24 < 100 mm.

3) 2 G B E L XA E A 3 AN A 150 mm < Rg < 250 mm F. 100 mm < R24 < 150 mm.

4) 3 R FEERW: XN EAE 3 AN T 250 mm < Rg H 150 mm < R24,

¥ 1~3 QMR R, 0 SRR TCRM .. T AN TR, 2 6 IR T &
JATE S5 R0 B B AN B AL U 1 IR B 5 A B4 BB 2 6 P RH B 52, DRI AS UGS FR AN KT 2 6 KU el A
BT 34T AT A EIE AR BB S AR, A TE T RIE, BRI 2 TSR & RO IR G R, 4@
ZHT H BB & R R A K

3. EphEEE

it 2007~2017 iR M 2 HE R S XA 114y Hrb, 321 BRIeE /A EIELE 54,
0. 1 2+ 3 T HILLEI 43 A8 20% 0% 0% 80%. HH L] WLALER & K- FH I W R s, DL 3
WNE. B EBZ 7~10 B, EERWZ 8~10 H. £ 2 Bnmia M E 6 4, 0. 1. 20 3%
BT 5 BT 23 70 0% 17%- 50%- 33%.  F BT UL R 30 5 OGP PH B R S B 55, DL 2~3 Zoh
SN R B 7~9 H, FE W 7~8 .

Table 1. Landing month statistics for landing typhoon from Wenzhou to Ningde during 2007~2017
® 1.2007~2017 FHEBMN ETEZMENNEMRA B4

7H 8 H 9H 10 H #it
0 %% 1 1
1% 0
2 % 0
3% 1 1 2 4
ait ! ! ! 2 >

Table 2. Landing month statistics for landing typhoon from Fuzhou to Putian in 2007~2017
= 2.2007~2017 FERMN ZHEAEME KNHEMRA B 5T

7 H 8 H 9H 10 H ait
0% 0
1% 1 1
2 %% 1 1 1 3
3% 1 1 2
it 3 2 1 0 6
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4. FPEEBE
4.1. BREGt

& RS Rl B A T B PE TR R S TR R, R & AR 15IL6]. Bk, ATEIAG
R Bl 5 B AR A AW s D TSI E . T & AN L AR5 1), MRYE & )R R #2375 17
¥ & MBS AL ERUFITE RS (VG L) B Pi 3.

Bl i P | < = DR e VSN CIR (B | ST 2 2 B AN s e [ o | o P A Bl A L 2 AN P 2 el
& KU R i A6 7 1A% Bk A\ s e 2R b L L

PERS(PEAE) R JBdR & KSR e [ va 77 A2 80, HEAER. B, W, 72 31°N LARIRSSH K.

LT 2R

Figure 1. The northword and eastword tracks of typhoon after landing from Wenzhou to Putian during 2007~2017
& 1.2007~2017 iR M EREEMIL EXR(E). ABEEH) BRER

AEFRG XA 4 o9 dE ERE, 1 BDNPERE R, R G KM 1 B0 B, 5 BN PERR A .
BEAEHR & RAE SRl m B2 2 b B, Bl & KGR s 2 i iy

4.2. B

it B & KEFRS 500 hPa JBH7 K ILEING), Bl A s 32 040 55 1 2R B85 KR, 27
30°~35°N, PGfi s —EHBURIGIE4ERFE 120°E LR, &XZREIEICHL& N mmsitmE<iis S, &
AT aXRAL B Hrenpid, KA 588 LA mE, 2T 110°E LG, AIHAE KAFTIER. 24T
PE R R G0, LA, 7F 35N° UL, 110°~125°E Z M RASE S, fEPE RIS S5 T, HE
AR A 35°N s, A HRT 6 RARIEE).

SRR (UL B & XGRS, @3 SR AR, 588 At ikt . AL BAIR o Am, BiF
KEGEEA I, BRI 30°~34°N, 588 Lk pbfdi fi7E 110°E LAVE; ALt @ = 2P0k, A AR L
A B AL, & KA T Rl E BT rE . & X2 B Sl AR g S AT, 2AE 31°N AR k.
5. RitbEK ot

ST 2007~2017 FEBH B EEMA 10 NN, T-RH R BRI AR LA AT L2 R D 2 wisk . &R
hZPED, 6 MBIINE K, 2 MBI E I, 2 MBINE =3 M) 0808, 0716, 1323 (R
THBE K A (B 2) A7 43 06 B = AN, ] UL JRR T 7~ B i i B S B4 K I DX 303 A 22 0 22 2R /b 2
A,
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Figure 2. The precipitation distribution case of significantly affecting. ((a) Cumulative precipitation distribution of 0808
case; (b) Cumulative precipitation distribution of 0716 case; (c) Cumulative precipitation distribution of 1323 case)

2. ARGk S HE. (BZE 0808 RitfEks%; B 0716 BitbEkah; EA 1323 RitkEkaH)

B Rg e M, A ABES G KU 4 AN, SRR K A R B MR R T . TR RS A 6 A
Mg, B AR AR T 83%. FHBL AR HTRI AN, B G LR B SRS B N, K A TR AT
[ P 22 2R /0 2R, i A6 & UL TR I AN P 0 o s R 2R 8 ) DR K
6. S

e NSRS ARG R EMEAER, 1EG RN A A R sORE Bl R R [ 7]
7RIS ) PT Rt BORH AL REAEESE T FA VR, FEA ARG . SREC S ETHE s nsg, B
K819

M 850 hPa JE 337K 73t o 75 52 ¥4 8 U (KT, B G KUK 5 AR, 7 3 A G R B 23S
fIsgie, HZm SRR 3 Ko EilGAH 6 MM, F 2 NERZERA MR, HgmEg
2R3 . HHIEETAL, S GEIEF B, W SIEE — e i i S I R R S

7. MREG S

2o AR 5 S M 8] B0 B K I 1] A B, 3 2 B KIS TR B S v £ 5 KRG TS 24 /NF o ERLBE LA
BRI AT UL 24 /NN BRI 2 SR R BON G RCE RN B

7.1 KIRFH

FEA RN A B R SRR 2 R BT 7 TRIR AW KR . AT KV ST LI Al i R A
PLFERT, TOUI 5 RN i B D R I (] & X

7.1.1. BXHEE

BT R & A B2 I B P 850 hPa 5 it AH I BE RO, (R BA R 23 A1 & XU Bl B 700 hPa AHXHE
FE(E 3). dbEBERH, TR AN AR < 82.5%, WM FIANHEE >92.5%; M alEk;
G RAHXT U BEAE 82.5%~97.5% FHIL 3 BT Al 1, A I BB X8R ] s i B Y2 520, 850 hPa AHX I 2 75
>82.5%, ALk G KAHNGHE B 7 2>92.5%, FHB & XA XHEE 7 2>82.5%.

7.1.2. KRBE
KR R B KR SRR R, B RN LE SN [A] P IR 48— A7 T AR R KR &
IIHTREASME] 850 hPa KV B R BL(EINE), ALES & X Hr, JERemarAMEI7E & X ZE R, KR
WE < 16 x 107 gem “hPas™', B FIANEIE & R T B w0 Y] (] K VB B E 17~25 x 107
gem “hPa s YU R P9 FE S A KBTS 1 AN A G KR B R i R K VR B R R 20~38 < 107
grem “hPa s JEEEIA . FHULATA, KRR G KOS IS R B, LA KUKKB RS
>17 x 10 ° grem “hPa s, FEEE KUKVEE T E>20 x 10 g-em “hPa s s
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Figure 3. 850 hPa maximum relative humidity of typhoon during main impact period

3. TAERANMGIEZEFNMATEL 850 hPa HAHEINEE

7.2. X7

B IR AEAR ST B — 26 58T i 76 i IRER i R P XUt [ 10 ] & IRV il J5 22 38 R 4 RF ik /K
RS 2 Beas, W HLAERS b5 R 2w i 4R+ A RI[11] [12],

ST & AN 850 hPa XUz T AN(1E 4), FrA AMEI#SHIIN 1 12 mv/s BA BRI RIR, (H2 02 m g
B4 13 m/s FOTERE A, SR EH Y B R RGERTE 18 m/s A2 475 WS S0 B0/ {81) 6 =5 B 5 1 340 10 ~F B 44 O 4%
S, S KA XUELE 12~17 m/s, 2l A iR KGR AE 22~30 m/s, Fal & WA XU TE 14~24 ms,
S P B K XUETE 18~30 m/s. FHULTIAN, & KU A A i R S B 25 5 R BB W e mm, A63s & XEe
i ~F-BH A E] 850 hPa KU I 12 m/s B 25 553 A WA 52, B30 & K2R ~F-BH BATE] 850 hPa XUE LT 14
m/s 25 5 i A S

30
25

K (m/s)

—— AN —m-di KGR )
e T 3 3 DA L)

Figure 4. 850 hPa maximum wind speed of typhoon during main impact period

4. FIEE RN EZEFNATEL 850 hPa s K XK

7.3. BEHEE

FEAE RN — MBS RAR M F TS . P E R EEE M ERN A NI, fEERA
EFHiEF),

3BT I A 6 R 2 ZE 5200 B[] 850 hPa ~FBH P i 22 B I B2 R I 5), dBESE R, TG R 2]
HFEEBE 0> 0.1 pa/s HIHRXHE S, YRR/ EEE o ££-0.35~-0.5 pa/s HA RERIXE G
FEEE A K, WA B o £-0.3~—0.5 pa/s HA BFEXEA. Ao, LW EEmE
A EZE M HAE] 850 hPa ~FRHF I & 553 B 12 35 I BHE s e X Be & 54 AN 0, B B2 & X
FE 520 5] 850 hPa ~FFH LA 9 b F-i2 3 HANE X AL & 24 4F o 638 & )32 22 ] 850 hPa HY IR
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AR X H 2 B o < —0.35 pa/s BA 7 3E IR0, B S K 20 HH1E]) 850 hPa HY P B 98 X
HEEEE o <-0.3 pa/s & 5 B 500,

0
-0l =
2 .02
S -03 ) i
B 05 \ /
0.6
=L G (B R ) ==L G (TG R )
r 0 XU LS )

Figure 5. 850 hPa maximum Vertical wind speed of typhoon during main impact period

& 5. BB A XA EEZZMETER 850 hPa sx KEE KR

7.4. §E

TRZR S, w2 EEL AR TREA LR PR, mERSED, ARTREKARRE.
ST 6 RAMII AR ECA N I 850 hPa HUREFH 7K 5 M R FE X REANBH i, 925 hPa iR TR 7K s ma A2 2
P2 S R @I M T AR IS, A6 & XTE B R M AME 200 hPa HUE <0.6x 107 s, 925
hPa B >—1.5x 107 s, BRG] 200 hPa BUEAE 1~2 x 107 5™, 925 hPa BUEE—2~4 x 10757,
B 0 4 XUBH 5520 5] 200 hPa BEEAE 0.6~3 x 107 571, 925 hPa BUEE—2~-3.5 x 107 s ' ML Hr Al 41,
200 hPa 5845 1 850 hPa B4R A (2t 123, B4 5 LK /K& B s . 636 & X 200 hPa % >
1.5%x 107 s, 925 hPa B/ <—2x 107 s A St A A0 B4 X 200 hPa BUE > 0.6 x 10757,
925 hPa #iUBE < -2 x 107° s~ 25 5 3t Fl 1) S S 0

8. I

PR & RSB s A6 0 %, 154 1909 5 6 X “Fl#r 57 TR (ENG). 1909 5 &R “Fl&ES” (B
FERNg)HE 8 H 4 H 14 BEPEALCRFEEFETIAERUS, 7 H 05 B2 23 B 19 AN/ A SEEs8 BE Bk — 2%,
A RGBSR AHESE S X, 10 H 01 B 45 43 7EWNT 4 im0 i g B 8 bk o AR BBl s Rl e M &7
GRS R b e X “FIFFE " BRI A S EE . 500 hPa TR b, Rl& EAmT,
FLTE 36°N idy, VUi —E4ERFIE 120°E LALAR, KFiA P& s A2 0 B W v, AR HAS K g 4
35°N LLRg, #EFIT & REMEIL L. 700 hPa MIXHEE#ET 95%, H. 850 hPa /KiKilE > 18 gskg s
850 hPa H I 28 m/s LA E 2R, (HZ KA AL VG & #T i R Ta R, A B A 2SS 52 . 850 hPa *F
PHES Hh - 36 B o > 0, WAA RN LT 28, B 50T E B o < -2 pa/s 1 ETFX . 200 hPa
b PR HUEAE-5~10 x 107 s JE A, F PR LE 10~20 x 107 s, I S48 -5~-10 x 107 s,
925 hPa fifi fth_F C 256 NAR B BUZAE 0~20 x 107 s, PEEREEHE 20 x 107 57, ¥ 8% EBUE <—20x 107
st LEYHEERERE CRED” G RECTRHIAN, BAREH FIKIREE, (HREE N3
FAFEL A RUAT N “RE D7 & KRR FBR IS R SR m,  HW & AR T el e R 2 8, S
MR WER IR WE . B, 1909 5 & KSR G — 2 mlrdbdt bo MR I S5 mmbr ik vl A
SE 1909 5 & RPN BN 0 2%, BT m. LR 4s 5 —.
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9. &

1) U 2 6 i 1 2 XU — BT 1 P Y =i kI S ), R 2 7~10 H . BRGEEA NI
BV . RO IE O K Rt oA 2 T 2 AR B RGBT  m s E, s
BRI R E R . B K ZR 0 A, 700 hPa AHXT R LB, 850 hPa /KIIB &K, JFELA 850 hPa
Tz VR R FHZ 5, 200 hPa 5RFEEL. 925 hPa AR A, & KU 25 5 5 T~ B ik il A 2 52

2) RN E TR A X T WEWMmE, L3 %hE, EERNE 8~10 A. ZiiEE
AR AL BRSO, 500 hPa Bl v 3 44 55 0 AR B8 AR 0R , B R AE 30°~35°N Jify, P — B ks
JEYERFLE 120°E PAZR, fE 110°E PAFE AT R 588 ZkPl& milk, 7E 35N LAk, 110°~125°E Z [a) ] Ge A {IGHE
WA MCERAR G RUPIAR /& I AN AT 2N A AR KB K . & REZE M [A],  42R 700 hPa AHXHE
FEERL 92.5%, 850 hPa /KB E#IT 17 x 1072 grem “hPa "s™', 850 hPa /& 12 m/s LA L fIm A &, 850
hPa 3 B3 o < —0.35 pa/s, 200 hPa #{/% >1.5x 107 s ', 925 hPa B <-2x 107 s, GREREGXS
SPBH 3 R HH R RS

3) AmH AT B R A RO FRHIO N B B R, DL 2~3 N, FERmZ 7~8 H. BkiE&s)
PRAEAPEAE AL 3, 50 hPa Bl iy EARKR, 588 ZkPbfifhit, A L1t 30°~34°N, 588 ZkPhfii s/t 110°E LA
Pi: 6 XZAE 31N Uil k. BBRAE & KT I & 20 A I w] i a) 75 22 202880 . & R F B2 1A, 4n
B 700 hPa AHXHEEHEIL 82.5%, 850 hPa /KISl E#EL 20 x 1077 gem “hPa s, 850 hPa A 14 m/s DL |-
fRI I 45 2070, 850 hPa T ELIE & @ < —0.3 pa/s, 200 hPa B4/ > 0.6 x 10 °s™', 925 hPa #{/F <-2x107s !,
£ XU 25 5 %~ BH 125 Bl B S 5200
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