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The Impacts of Dabie Mountains on a Mesoscale Convective System Occurred at the Background
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Abstract: A severe Convective case occurred at the background of northeast Cold vortex (CC) on May 14, 2017, in the
Yangtze and Huaihe River Base, which brought short-term intense precipitation, hail and high wind. It is necessary to study
the CC affected by topography and solar radiation, which is difficult to forecast because of complex influencing factors. In
this paper, the Ensemble Kalman Filter technique is used to assimilate the radar radial wind, radar retrieved wind, GPS
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water vapor, radiosonde and hourly surface observational data. The occurrence and development process of the convective
system is simulated, and the impacts of solar radiation and the Dabie Mountains is studied by the sensitivity experiments.
Observational and numerical experiments demonstrated that the cold pool of CC encounters the Dabie Mountains and
triggers convection on the mountain which is then amplified by the cold pool and organized into a short linear system with
the CC. The results demonstrated that solar radiation is the main factor affecting the occurrence and development of CC
and the Dabie Mountain Convection (DMC), and the topography affects the occurrence and development of DMC through
the strengthening effects of solar radiation. In this case, DMCs are generated at three different places respectively (called
A, B and C), and the main affecting factors are slightly different. Cold pool and solar radiation are the main factors affecting
the occurrence and development of DMC which is nearest to CC and on the north slope of Dabie Mountain, and the
topography is a secondary factor. The topography affects the development of convection by strengthening the lifting of
cold pool and the short wave radiation heating of solar radiation. The generation time of convection B and C is close, and
they both have a certain distance from CC. The main influencing factor is solar radiation, and the topography is the
secondary factor. The CDM and CC organizing in to a short linear system is induced by their cold pools. The convergence
area formed between the cold pools of CDM and CC establishes a "connecting bridge" between them, so that the western
CDM develops eastward, and the convection in the middle of them is amplified. Eventually, the eastern CC and the western
CDM are connected to form a short convective linear system.

Key words: Dabie Mountiain, Cold pool, Upslope wind, Convective linear system
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FEHE I FENRERBERILARE SR 5 RAEBRR A CRIZIREE, 2007; FEES, 2014).
FEY], ZRACAIRTE R EB BORURE SR, EVRiRre. . MERMEE S KAETW RN, IKEF RN
TR ORWRIES, 2014), 112009 4E 6 A 3. 5 Fl 14 HYTyEFBE X (5 AKX IKE SRR
(MR, 2011; BEETFTAIANERE, 2012; RUEFIESE, 2013; MEREES, 2014). BRI IIRASE
“F7 RRURFIE CRMIRAT PN TS, 2013 EBEIRSE, 2014; FREELESE, 2014), “F7 WA E KA ST
MR AE T, WREKEFHZ 0y 30mm, #HEEEREEAN (CAPE —kF] 2000J/kg LA LD, Sk
AR BARRAVKE RS, AN D BRI R K ORMMAIFNE S, 2013, ZEEFHINERE, 2012; fh4k
FA%E, 2019),

HU TR AL REMR LT 2% o LI BIF 5 A I It £ LUy bt X A= R AR i T [ 4 B2 () °F B X (Zheng et
al.,, 2010; Aoshimaetal., 2008) . Ll [X 55 & A58 K<, Wb i F&fi (Wakimoto, 1985). VK%L (Doswell, 1980;
Woijtiw, 1975; Smith and Yau, 1987) F1J# (Lanicci and Warner, 1991) %5, b X BEZE K ZHHR T4 /5
FEPEALI L A, 2 5 M A m 7 [ E L R AR L X AL 8 (Chen, etal., 2012) . M2 S imia 47 it 3 2
T3, AIJERGPHAS. #aTh. SRIRAPE S DUR RN . A8 E ¥ SR A iy, il L BHE0R (Parish, 1982;
Bell and Bosart, 1988; Xu et al.,1996; Loescher et al., 2006). £Z=, 442 KR 2 Sk i, =4k
# /3% (Thorpe et al., 1980; Bromwich, 1989; Bromwich et al., 2001; Parish and Cassano, 2003). 243 % XU %%
ZNINF AR AE A g e PH ZE AE 30 XA B TR SR B NIAR S 0 T, R0 KU Al R R RIS Bl AE T KB T
30 K PR G BB A o I LIS B o b KUK I, AR R LR, MR EE i 5 T8 L R Ui
WOk (GEfil, 2007). TSN JI1E P AL IR 15 R i MR P o i R e, IR ol ) e TR
IR AT B X2 5] (Nance and Colman, 2000).
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HU TR = MK B ORI 9T — BLA 32 R0 . RSNz WINBERE, RS 5245 (20100 WFALRHIFE AR
TR R KAE R R, B S TR HESIR) B o REEXHR = o B2 iRz 7 (2011) #E7R A8 L
XA JE R 2= 72 b B S AN T B LTSS B8 K P R I 3 B R A Y o TS St T R 5 2
ISR W A AL, TR R AR PE LRI AR A e R O R RO L R St A T o 1 22
B 0 LU DX 3 B K A CT AW 0%, 2009; XIMHRRAIEE 55, 2013; X K4, 2012) . A2 SntiE E
KA, BRI SRR T o R A P K B 3 (Fu et al., 20190, ki) Ll DX M F Sk B e Ay 488 i/ FH
B, SRR KRR A B (GESEEESE, 2011). RSl X b AT DASY A A i M R A R RN A R A
KIE (PR, 2009,

KANX (k46 30° 10" -32° 30" , R4 112° 40’ -117° 107 ) $bAbKIT S5 HERK R0 KIE, f7
T S8, Mt =F1hEE, —MafE4k 500-800 m, 1Lk EI AR 1500 m i A, IR A EIFIR 1729 m.
R Ly DX VLA P2 /K AT S 2 A iz — PRk AR AR R AR AE T2 W P I A XU (Luoetal., 2013;
Zheng et al., 2016; Zheng et al., 2020),

2017 4E 5 H 14 H 14 WRAEE 2P ALE — R R O RE, bR RS R R AR IRE RS, &

b5 SNl NI g R ] Y o i N IR > 2 PO e aR NS N RD (1195 b 1 B2 AN F R s
TR B A SR MR R, I E TN IL R RIE R, SR A, TRARAERER o AT T A
X AR A AR R Lo R AR R R AR R R 2R AL AU AR, A ATE IR 5 T, ¥t KL A0
X BEAR SRR Al . R R A IR R o

2 BRI

SR FH 326 /I8 s Hb T o 2 00 00 ) SR R R R SRk (B La) 3 s i R SRR AE AN T Al R 41
G4 T4 Bl . KA ECMWF_ERAS B/ okl OKF2r#%: 0.25° X0.25° ) 4rAfrasns
RS 5. RATDEMX IUAS S W Z S EEAs (BH. S8, 2RMmEkE, K1 46
SRR (RIS 6 08k, KFHE% 0.01°%0.01°) 05l R I RE M T ik [l Ar . A4 Rt
ZokhE A E S %5 SWAN (Severe Weather Automatic Nowcasting System) RZAbHES3], SWAN ik %
BHT AR H IR A0k s R AT A R (B, 2013).

SR FH PRI B S GBI A AR i R AU AR AT, . TR WRFV3.6 JitAs (Skamarock et al,
2008), HKHE AR KFHA + 2P A 55t (PSU-EnKF) (Zhang et al., 2006; 2009; Meng and Zhang,
2007; 2008a; 2008b). xR 3 EikEMEE (K 1b), #7728 9km. 3km I 1km, #% s5%05 54 229
X217, 289X 289 1553502 (/& 1b). MHJ7 M 50 )2, TR 50 hPa. [Flft RS PSU-EnKF {115 & 5
ER2# 241 Zhang (2016 KBikith4s (2019) & E —F, PSU-EnKF [Flfk RGKH 36 MEG R, FEHAL
i) % 2017 £ 5 H 13 H m&%maomm%aw AL, BN EA ORI B, R R B
IR FIERE R GPS /KK TR, PR FNIZ /NS T s W o kel BERHRGAS s, SRR &R
Gr BB P 4 RAE NIRRT R 5y, B340 10 /MR, TTARES R B 14 H 09 B-19 B oy T 4SS Hnt
MRS b R AR e Fe, A A s TR0 W3RN 10 20t . e B R K B New Thompson et al. Z %4t 7

F, B ERFBBTKA mK W wik. BGMERT EAHEERERE, b 5 ki rriRat, g
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Ky B FH. @Az UK (Thompsonetal., 2008). 4542 #EKH YSU 244k 77 % (Nohetal., 2003), K4
MESHA T % A Control % (fAiFR: CTRL RE) . N5 KA L FIgem, A 783047 1
TN B 9 5 S AR U RS, 0 A R L AR EE (78K No-Dabie 3056 A1 Js 4w =R 4 X 35k
(d01-03 [X 1) A PHHE 4% 4103 (No Solar Radiation, f##% No-SR X3, FRE A ML), FHALIRIEH
HAixE 5 CTRL k% —.

B1 () A SHEBRZEFERS A (B, A0, ZRRMERD 8 (BESDOE S FIEIE U ERMERE (Rl
B RS R CEB=M) MM mE GEM, B4 m), HiiEa =maAE0 bl 2ga g, (b #AXEK
#He

Fig.1 The location (black solid dots) of four S-band Doppler Radar stations (Fuyang, Hefei, Anging and Tongling), their detection region
of reflectivity (black circle), the observational stations of severe convective weather (purple triangle) and terrain height (shaded, units:

m). The blue triangle represents the highest peak of the Dabie Mountain. (b) The domain setting of WRF model.

3 LT
3.1 REEE

M 2017 425 H 14 H 08 B CuHAL7EN B F A TE U Z1D RATEHAF, 500 hPa NARIGARIES, 125°
E P infl, 107° E NFIPAE, 2B TR IRRE S . FRHT & 200 hPa @S va RGa A L IX A (&
2a); 700 hPa WEIEHLIX Ay vh 2 PG LR, JHER AR X A g R, XU FRE X (&g ); 850 hPa Al 925
hPa VA R S AR VIR 28 (1 2¢, Do HWTHAAEE, MU /A 45 vt B R AL O 35 5 22 LU AR B ok, YRR 2k 1R o8
AM GREERR R ZE/N) (Kl 2b). XHARAE 500 hPa FLIEAERT. 850 hPa Al 925 hPa BEVIARL AR B, M A
TEER R B AL B AR (B 2a-d). T —IC4% (1982) F5 Hi w25 /N i 4% S It Je Al J U h 37 (1 7T A fish
B, ARAFS R EAEA R RAE =T, & R A s o SR gt 7 RE T A oL . 14 I
RERIERA K, 850 hPa H1925 hPa b XA AR RN RIS KL (& 2e FREELNE) AR
B RAB X AL X (i 25 B A X MR R AE X (R s KA XD (& 2e, £, ARSI ACIL AR A
HERGRALL FZ 0T, R I B X AR AR KRR K IR AN B & 2% 11 850 hPa Al 925 hPa 4& & X
MEES, URZERGESINGFBERTHE I, AR TR, Eia%% (2008) MW RS ENEH
ARG 3

K2 2017 5 H 14 HEIRGIS: (a) 08 B 500 hPa /gy (HEaszk, Hfz: dagpm) Al 200 hPa @& 2 (RGE K T4
T 30mis, B, B mis), HrhERESLLN 500 hPa m s, L0 TS AR5 500 hPa KUiHl; (b) 08 IFILHHEZ (L4,
Ffi: C) RRERMZE (MR, #f: C), FELLARME A E; () 08 if 850 hPa, (d) 08 i} 925 hPa, (e) 14
ity 850 hPa Al (f) 14 I} 925 hPa X7 CRAIFT, 2 XUAFHAER 4 mis). TR (ZLtasisk, Hfz: C) MR (A%, =

8g/kg, Hhr: glkg). Horh BT B EER R TTHERR AR AE AL E, 0B EAF 850 hPa Hi1 925 hPa R V)L BidE & X .
Fig.2 The large-scale synoptic circulation on May 14, 2017: (a) Geopotential height at 500 hPa (black solid line, units: dagpm) and
upper-level jet stream at 200 hPa (wind speed =30 m/s, shaded, units: m/s) at 8:00. The brown solid line represents trough and the red
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arrow represents wind directions at 500 hPa. (b) Surface temperature (black solid line, units: “C) and depression of dew point (shaded,
units: “C) at 8:00. The purple line represents cold front. Wind (barb, the full barb represents 4 m/s), temperature (red solid line, units: C)
and specific humidity (shaded, =8 g/kg, units: g/kg) at (c) 850 hPa at 8:00; (d) 925 hPa at 8:00; (e) 850hPa at 14:00 and (f) 925hPa at

14:00. The brown dashed box represents convection locations. The red dashed line represents the warm shear or convergence line.

3.2 LRXMA RITIE

MEEIL B R FEE, 14 H 11:30 43, A4 (Convective case occurred at the background of northeast Cold
vortex, f#R CC) AL F RAILALH X (B 3a). 12:30 B, RANLALEH FxFR A Ak (K 3b),
153 35 dBZ LA Eo BEE VSRR CC GkE AR AL B [, AEXIAL A ZREBAlASHOTAR B, HLAE R 1L b 34T Jy oo
Wit CAERG (EIIg). 13:00 XA B 955 50 dBZ LA E (18 3c). XA A Al B BEEEIT 0T C, Xt C KA
AR, 13:30 7, XU B H 9, XJi C A sR (Kl 3d). 14:18 77, AB BRE SR C &7, RN ¥& s
JEE S ABC e ARIL-PamHES (Bl 3e). BEJG, ABC [alMfliZs 77 mIF83), HAL TR EA A5 v 0
PR 3 Z A RS BN R, B IR SRR BRI (K] 31).

MEFIK [ K AR S, R IRATRE . R L B3l R iR A FT B, A R B BEAE ¥ IR — i A
PR 2R 77 RS By, [RIEE R0 L H 5 R MR C 2B R AB il 2 VA iobt i B s (1403 2 FR OB ST e A C
AB 1 C H38 08, FBWT & IR — KB ZR, Bl G A5 ABC T AR A6 -1t R [l HE A1 T & i 2 21
NSRRI A T B LEV IR0 IR PH F A A, AERS B AR o S5 Vi it A A 1 0 i, AH R L AR
BB AT e SR RA K, H C BRI — g HLFARS), A B C #Z KA. Bk, it
ORI R AR e, I 5 iR i AL 2R 2k i 7

MNIZ NI TN 2 I (I 4D, 12:00 B 7 3000 I v vl HCo 5 3= R Ll AG 38, 74 78 e 0 1 EE A2 7t
BRI AG I, X R EERR EE 2 6°C /40km, HbTHT HI AT A XHIA 4-6 m/s (B 4a) , THAE Rl JB3 i iR
AR AAARA R (B 4a), R Ao BRI, A A B4R AT BB ¥ o dh v Tt i HE A A 2% 13:00
i, it s, FLA Tt A O B R IR IZ TSR R LB, W S IRRGE DY 4-6 m/s (] 4b; 8] 3¢) . 14:00
I, XFA A R B AR ET SR C, AT REIE XTI C ok (B 4c, B 3e), [AIN, ¥-imyAith i A i X
WG RE) 8 m/s fiAr, KRR RSG5 (B 4c) , AT BEIG BN C M) ZR A AN SE (18 3F). 15:00 I,
XPRAA LN — SRR G, HUIRTE R 2% S8 B A 7t (1 4d). B T0Hm R I LR, 38/ i AT
SR TCIFAH SRR F AL I T S FE S A R (R AR A, 7 6 R B I 2 73 1 23 B v PR AR 2 B bbb AT —

K 32017 45 H 14 HMMKH A R F (8B61: dBZ). (a)11l: 30; (b) 12: 30; (c) 13:00; (d) 13:30; (e) 14:18 A (f) 14:36, H
F ALt AR XA, ARG SEE AR = & (50, 100 A 200 m).

Fig.3 The observational composite reflectivity (units: dBZ) with the times at (a)11:30 BST, (b)12:30 BST, (c)13:00 BST, (d)13:30 BST,
(e)14:18 BST and (f)14:36 BST on May 14, 2017. The red circle represents Convection on the Dabie Mountain (CDM). The gray line
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represents terrain height (50, 100 and 200 m, respectively).

K 42017 465 A 14 HWMMHE R, imiEEAX.  (a)12:00; (b)13:00; (c) 14:00 F1(d) 15:00 i 35 dBZ 414 S 5%
(U (S 2R) . HbTR D2 Wk e M TR (B, AL CO FIRIA (Fisk, B4 mis): o HAp kB sLRRERMIE S E N
200 m. H1 ARRABROSRAME, H2 AR LA

Fig.4 Observed composite reflectivity, surface temperature and wind. Observational composite reflectivity of 35 dBZ (blue line), surface
high-density observed temperature (shaded, units: “C) and wind (vector, units: m/s) with the times at (a)12:00, (b)13:00, (c) 14:00 and
(d) 15:00 on May 14, 2017. The gray line represents the terrain height of 200 m. H1 and H2 represent the cold pool of CC and CDM,

respectively.

3.3 REMBRS

SRR R SR, FEHBIKE . KSR KRR KR (B 5). 14 H AR 2 #HEIL v
F VLHE 2 8] AR AR SR X TR B (IS, 241 NS BB T S (13.9mis) LUK, Hrp
42 N SR 8 4, B KK HBIE SR, 13, KUSIA 27.7m/s (& Bb), KM FEERAELERRA
LU dad i (14-15 15, & 3e-f, 5b)o Ll A3 T S A M 73 ) tH L EAE 1 em (18: 37) A4 mm
(15: 11 fJ9kE (B 5a), BIE - SXR B 78 Km] (L A6 hnss iy 8] — 2 (B 3d), J& &% MO E R (14-15
I, B 3e-f) o VIR R i 1L b I 450 e RS B S R K, e K /NS R R A AT 4kt 7 46.3 mm/h (1] 5a,
14-15 ), Xt R %) (B 3e-F)o RANLHE R SRA L (B 5). ML E A [ R A A
RAEMERSE, A LB N LI 5w gEA T IR T .

KI5 2017 45 H 14 HMMAZHERR M. (@) BARARSSM GEAER S HHBREK: LO=MM: KE; KW
FF: KR, mis): (b)) BT B 3 W iR CRAL: K580

Fig.5 Observed severe convective weather in Anhui. (a) Severe convective weather (blue dot represents short-term intense precipitation,
red triangle represents hail, wind barb (m/s) represents high wind); (b) maximum instantaneous wind speed observed at automatic

observation stations (units: Beaufort scale) on May 14, 2017.

4 XTRK RIS FE R IAE 5E
4.1 KRERUIIEL

Xof EEARINER I e it (1 3) SR AE R (B 6al-f1), BOEIEIRFIL RGREBIE AR . KA
S AB K R XL Cy B B RFENT Cy K ANLRHA S AR R S R e it F2 . 120 30 43, %
WARHARAE R Ll G S i 2 AT A, L SEiimg s (& 6b1, 3b). 13:00 iF, #E K5 AR B B AR C,
SERXTA B A BRI OUmEE (B 6¢l, 3c). 13:40 4, BAICHE5R, XTI B (5REE LLULI [R5, S
R (B 6dl, 3d)e S —F, X CJLPARE), 14:10 70/, BBEIEEL C, IS5V IE B
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P~ ZR AL RS, I DR L R S Y R AR AE T R (& 6el, 3e), BfiAE — 3% HR i nhim & e m
R, 14:40 2> FEATER— S BIRHR L (B 611, 3F). (EREPLAIRTR L LI RN, AT Re R 2 — 2
TRLALL P R0 L i B A 2D o AR AR S SRR R R — B8, T FH SR 5 K L i R A R e B v
AR L T LR S R

ASCALL PR AT b T P55 R SO0 %of A, AL )30 T At i Je 5 W e A — 3. 12:00 B Zi 4y, YA TR A1)
PEHBLE R AL A fh 2 SR A (B 6b2; B 4a). 13: 00 BFXFIE A FIvA ARG IR, SR B IERATA R (&
6c2; Kl 4b). 14: 00 By, A A1 B XLV MEHTSEL X C, XL C ok, [R5 Sl — 2, B R
HIL T A B ISR A FE (B 6e2; P dc), IREHASSHUURT S0 34078 K 5ol L 25358 HE B2 S5 V4T it i HH
AR LRI A R A X, 3 AR T 3 Z (AR RTINS, 555 T il — R LR 2R, AT B — 26 2R
v rA X (E 6r2; & 4d).

X FEAREBE s R < (B 7D 5 SEit st it R (I8 5), AR AE R A B rh ™ A 1 A 3R
Bk BB KKK E RS, 50 R A8 — 30 S8 FR /K 32 B R AR AE R L AR AL A TR X A% 3
A b, AR R A SRRV X Sl A —E (] Ta M 5a). HLUGEREPAAE I R (BRI RGE 8
Ll b FBAE KRB AR AT A HR A FE X (& 5b), AR, R 1 AR AR B X R,
BLALLH LB K (B T, 7 fie it PR SR ASEAD R i 2 8 B Ll St 5 FLAE S )k (&) 611, £2; [
3e-f). KMEMTFZE RS (The Air Weather Agency, AFWA) 52 K12 W At Ss ok 8 i K B4R

(Creighton et al., 2014), & AR T:

Hail=(Updraft-Melt-MidRH)/Duration (1.1
Updraft=w/1.4 (1.2)
MidRH=(RH3.5km)-70 (1.3)
Melt=T2n-288.15 (1.4
Duration=(UH2.5km/100)+0.25 (1.5

Horp Updraft v ETH# S, @it B w5 (1.2), #4A7 mis. MidRH it 3.5km &5 ARt
MRIETHR, BAI% (1.3). Melt NAMLESE, @it HiE 2m EETHE, $47°55 K (1.4). Duration A4 FF
Semfla), JEIL 2-5 km (38 EEHEE TR, BAAL mYs? (1.5). Hail AUKEEE, #BA mm. BELLE Rk
RAUKEER AN 8mm (B 7c), HMIIIG/N (B 5c), {EREBKARIRAERKEmS. Bk EE, B
FRBE AR VA X I 7 P A% I R P 2B R S I R P K 7 R RN R MK B RS

B 6 B9 %, 1000m MSL & FIRR BRI . (al-fL) % (Bafr. dBZ). (a2-f2)35 dBZ S 4% . 1000m MSL
R (IR, AL C) R (k). (al,a2) 11:305 (b1, b2) 12:30; (cl,c2) 13:00; (di,d2) 13:40; (el,
e2) 14:10; (f1,f2) 14:40. KESLELANKHIY & 200 m.

Fig.6 Simulated maximum reflectivity, temperature and wind vectors at 1000m MSL. (al-f1) Simulated maximum reflectivity (units:
dBZ); (a2-f2) Simulated maximum reflectivity of 35 dBZ (red line), temperature (shaded, units: ‘C) and wind vectors (units: m/s) at
1000m MSL with the times at (al, a2)11:30, (b1, b2)12:30, (c1, c2) 13:00, (d1, d2)13:40, (el, €2)14:10 and (f1, f2)14:40. The gray line
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represents the terrain height of 200 m.

B 7 B 14 H 9~19 B (a) S A/NETRSE CEAAZ: mm/h) ;5 (b) Huifii 20 m M K KURGE CRLAE: 20 ; (c) BKIKE B
(Bfr: mm) F3Am, Hrk st AT = 5 200 m.
Fig.7 (a) Maximum hourly rainfall intensity (units: mm/h); (b) maximum wind speed at 10 m above ground level (AGL) (units: m/s); (c)

maximum hail size (units: mm) during 9:00-19:00 on May 14™. The gray line represents the terrain height of 200 m.

4.2 %, XAWLFKPERSTHIER

FRRN T, R LSRR K. CTRL 3RIGAE R AL X A st A« B #1 C, No-Dabie i3
BRI RN X L B SR A i, (H A e, WA RIS (K 8a2,b2), F| 14:00 B AR5 i i
FAR BRI LRt i m s (B 8c2), PRIUEHREE /N, JRES PR (& d2). EiRBARLBERG, Wimxhings, 4k
PRI I)4E, 14:00 747 B0 E5 T EL(E 8a3-d3). DA, B St ot ¥4 Xk AL R K i L o ) R R A FEAH 24
K, BRIl O (52 ma K o THT ELAA 23 A1 S B 88 6 R T 06 K3 LU A B Al C [R5

K8 Ml 5 A 14 HECKRH R CEGBRY, #fi: dBZ). (al-dl) CTRL 4K, (a2-d2) No-Dabie X% (a3-d3) No-
SR k&, (al-a3) 12:00; (bl-b3) 13:00; (cl-c3) 14:00; (di-d3) 15:00. &SRR EE 200 m.
Fig.8 Maximum reflectivity (units: dBZ) of (al-d1) CTRL, (a2-d2) No-Dabie and (a3-d3) No-SR experiments with the times at (al-a3)

12:00, (b1-b3)13:00, (c1- c3)14:00 and (d1- d3)15:00 on May 14. The gray line represents the terrain height of 200 m.

A IR FE R 0 A H A DR LU il R G AL B AT C, SRR I DR L T (R S, X DR i) L T 2 g A
PAVHHAT M. TR = 500-800 m, KA 1000 MSL (mean sea level) AR K710
U R R, e R R R S AR AT S M. RO LR A AR TR 11:50 Ae b, FEXTIR A
A RCET (11: 30, ] 9al-a3) A imx it n T R AR, A s i B 0 f A6 RIS Kl Je 3, s CTRL
TRLE AT No-Dabie 158 AN R A TIE 5, & R EZEHE R0 X T ), CTRL 36
#)° 22-24°C, No-Dabie iRI&Z)A 20-22°C (& 9al, a2). 3 KPHAE P RS, No-SR 156 froUr b i 15 FE A%
T No-Dabie i35 (¥ 9al, a3, & B A BH AR 5 of 2 H e it P s el K

a. XX A K1

ML A I« 11:30 20X A AERCHT, Ko AGH0R AR, me i E & (& 10al). CTRL %
AMBAE R L AL ER HERR (] 10D, fEAH 267 0 se £k 305 K S g sz T+ 31.7° N Ftir (/& 10al £ 4 522k),
[F) B V4 T3 )R A X AR R 7E 31.6-31.7° N yu [l (18] 10al £LEfH 55480, No-Dabie i i T JoHi T FHAY,
Attt CTRL RGP HUE 2, 0 se 28 305 K f7F 31.5° N ffHif (& 10a2 ZRasisk), At ariBisE &
X GrH, AT 31.5-31.7° N JuFEN (B 10a2 LS4, B ZEiE G, s A i R RS
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Ko it A CTRL X% AT No-Dabie ¥z HA (&1 10a3-c3), Xt A ZERHT, 317 ° N KLU
XAz 22 4 1E (B 10a3 ZL g4I HE ), 2R B MR 0 Lt D3t T 7 il e, AR BE s, WA BT
i23)), 5 CTRL 54T RZ & XN . (18 10a1). 11:50 43, X1 A 7E 31.7° N KAIL XA A,
XFIEAE A SRR LB 2 SAS A A AR R (B 100D (R, sh /12510, W ithai &8 % & 6+ 6 %f
WA R AER, AR08 &7, O e 6 A [ B 2 SRS, TV, e TN A AR
TE o fHRAL A B EB IR T I 7 U BT v A RS AE MR A6 EE 2 B T K FHEE S e e, AN
HWr. M RBHFRGTEE RE, No-SR s A Az bt CTRL ARG 1-3°C (& 10a4), Rl £ K 1L
X, R BRSO L X AR I # e B B D5 X B0 B 45 (] 10ad-c4) . PRLIEG, 0PI A T 50 PR TR 2 <& K PH
FRSPIE ), EI X KBRS A BN SR AE A, TR BRI 2 EEE R R SR A AR B v T 0] B
A THE FIE R, R PR 2 SR R, R [ R PN T AR, — 2B LR
A B, AT rh, AR T I 9, RIS K B4R S A SR AR 3 R L DX M i
I fEm, AR, REUHFER 1A M6 THE AT At AR (Wilson and Schreiber, 1986; Schumacher
and Johnson, 2004) .

K9 (al-cl) CTRL . (a2-c2) No-Dabie il (a3-c3)No-SR I 5 H 14 H 35dBZ 4% (ZLthsegk, H#
fir: dBZ). 1000 m MSL [ EZ (BARZ, HAi: C) MM (Fik, #47. mis). Hr (al-a3) 11:30; (b1-b3) 11:50;
(c1-¢3) 12:10. K&|1(al-cl), (a3-c3) HuJE i B R T-45 T 1000m SH 4 4 (. EOFO R K 10 i I AL E . K (B se AR
JE i 200 m.

Fig.9 Reflectivity of 35dBZ (red line), temperature (shaded, units: ‘C) and wind vectors at 1000m MSL of (al-c1) CTRL, (a2-c2) No-
Dabie and (a3-c3) No-SR experiments, with the times at (al-a3)11:30, (b1-b3)11:50, (c1-c3)12:10 on May 14. The white areas in (al-

cl), (a3-c3) represents the terrain height greater than or equal to 1000 m. EOFO represents the line of cross section in Fig.10. The gray

line represents the terrain height of 200 m.

K110 #5400 5 7 14 AIEEE 9 1 EOFO (1 %, BAH M ALR . TE B RAACPRUERITE . (al-cl) CTRL 4. (a2-c2)
No-Dabie {I6 /K- FHEAEX (HAERX, HENTFET-15X104sD) . BAHUMIE CBESILL, A0 K. T E
HIR (Hik, AR RKE X B 10 f5E B X B RGO TEEE (P15, A0 mis) M 35dBZ i (R
S2); (a3-c3) CTRL il 5 No-Dabie MG BUAH A fri (SRLk, Ffr: KO KUBMRGT R (RESEZ) 2% (CTRL K-
No-Dabie i%:); (a4-c4) CTRL 455 No-SR I EAH AL (S, Bhi: KD 22, No-SRiRIAIMEAH LAl (Bt
H, <302K). RIZAKFEREX (BAEAX, BUENTET-15X10% s, REOHEO XL SE. L ofsegq
TR A X, LEREHERE R ANLAREX . K& I EA (al-a4) 11:30; (bl-b4) 11:50; (cl-c4) 12:10.
Fig.10  The cross section of reflectivity, pseudo equivalent potential temperature, vertical circulation and horizontal divergence along
line EOFO in Fig.9. Convergence (>1.5X 10" s* filled with dots). pseudo equivalent potential temperature (color solid line, units: K),
vertical circulation vectors (horizontal wind along cross section and 10 times the vertical velocity, vector: m/s) , vertical velocity (shaded,
units: m/s) and 35 dBZ reflectivity (black line) of (al-c1) CTRL and (a2-c2) No-Dabie experiment. (a3-c3) The differences of pseudo
equivalent potential temperature (color solid line, units: K), wind vector, vertical velocity (shaded, units: m/s) and reflectivity (black line,
dBZ) of CTRL and No-Dabie experiments. (a4-c4) The differences of pseudo equivalent potential temperature (color solid line, units:

K) of CTRL and No-SR experiments, pseudo equivalent potential temperature (blue shaded, less than or equal to 302 K), wind vector
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and convergence (>1.5X 10 s filled with dots) of No-SR experiment. The black shaded represents terrain height. The red thick solid
lines represent convergence area at the outflow boundary of cold pool. The red dashed square represent unstable stratification on the
Dabie Mountain. The figure times are (al-a4) 11:30, (b1-b4)11:50 and (c1-c4)12:10 on May 14.

b. XIXiR B I

XPR B AERGHT, A IR AL T R ABES, R L e TR BE R S, 1000 miRFE 22-24°C (] 11al).
MBNLE BB, WR B T 12:50 20 2 A LK 11c1), W1 C B Ak, A gt ) 12:30 23 445 (K
11b1). No-Dabie i¥: A1 No-SR 6 %A £ AT B, X C #e55(& 8). s KL, %A A ok
WX A, BB LB DX A 1974 CTRL AR3655, IR B ) Ll 3 b T i AR (B 11a2-¢2), AR T
S B AE R FPERPHM B AEST, No-SR IRIGUTH IR L CTRL RIS, WiRxd iR s, KAl X i
FEAR (] 1183-¢3), AR T3 B A2fie M=4LRINE, HAELEA IR T, AN 2 R0 L X i
T . No-SR #l No-Dabie 15045 Lt CTRL 35 K, H. No-SR IR ERAL, X Rif R e sy, Hit=
ZH AR 502 FH A B 4 S 2 R 0 K31 L Ko R RIVA TR ORI R A R R OB R o BT A, A OH 6 S 40 ot T P o
VEFT LU A TR, I A (AR B A HORTR FHAR S IO, ST AEAE IR 1 X MR

M EF #HE, %R B M C AN HAREGL, ML iy TN E R, SR B A2 T 31.3° N i,
TSI A A, 12 A TE B S AT I A, R BHAR S n#Adi i o 0h 3C (Bl 12a4)
I AAE RIS IE Y 1-2°C (18] 12a3) PRI K PHAR S B R R TE 5, ELb TR 08 o A g 30 o 5 A B e 2
R . FTLL, WHAL B A R KBRS PR R, MR INSE T KRR IOEF o BlsE A iR i i
A AT R THE FA R B naE (B 12¢1).

c. XIXTUR C I

XL C 7E 31° N PRz g 2E sl (B 1201, S I b T A7 7E A 4 AR E X (B 12a1). XAt C 1)
A RS R AN LRI R B A 0%, B THUE AT, CTRL A0 1Ly DX T 2 v, el 1L i
BEuTHiX (Bl 12a1, [ 1283 ZLEBLHNE), KAATRE: BT KMERESHER, Xalhizh i e (&
12a4)  HAFE B3R (] 1204 Hrfp k), SRR 31° N PRI i, & e b3 RIEXHA C b &
B C A -5 38 AR PR U AT 285 A0 B3 XRHRFHE R G, FORIEHS & K FREES . #A
B 45 (1989) 48 7x 1 K BHER S Inpoxt tnTiAEE 8 = 45 2 SErIYE . Zheng etal (20200 &7 | B3R HIT-K
Sl LG A Ao

P11 A9, XL B A C AR, KB A S of 3 i il 2 A X I O B2 e (H JRTIN )0y (al-a3) 12:20; (b1-b3) 12:30;
(c1-c3) 12:50. EF ARFRE] 12 Bl AL E .
Fig.11 The same as in Fig.9, but for the times at (a1-a3)12:20, (b1-b3)12:30, (c1-c3)12:50. The impacts of topography and solar

radiation on near surface temperature and wind when B and C generated. EF represents the line of cross section in Fig.12.
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Bl 12 ¥ 11w BF AR BAESALER . T E IR RAKCFEUE I . (al-c3) [FE 10(al-c3), (ad-c4) CTRL k45 No-

SR BB HIEAR AR Gt sisk, Ffr: K)o WM 3 CRESZ, 35dBZ) 2 7. MEOHEXKARMERZ. Hh
(al-a4) 12:20; (b1-b4) 12:30; (cl-c4) 12:50.

Fig.12 The cross section of reflectivity, pseudo equivalent potential temperature, vertical circulation and horizontal divergence along the

line EF in Fig.11. (al1-c3) the same as fig.10 (al-c3). (a4-c4) The differences of pseudo equivalent potential temperature (color solid line,

units: K), wind vectors and reflectivity (black line, dBZ) of CTRL and No-SR experiment. The black shaded represents terrain height.

The figure times are (al-a4)12:20, (b1-b4)12:30 and (c1-c4)12:50.

4.3 FEXPMEELTIE

MO L [Epe K el (B 3e, £), BRI RGHT, Hr AHALER WG, B 0 -5 st
W2 B XTI R NS, TR — 2k Se B MR AR (B 36D SR P IR I 233 2 o i AR 00 45 SR T 7 4 X 4R 1)
HAUSFE . WHRLE 15:00 A LG ETRL (K 13a4), LSzl Rk, 14:00 2] 15:00 B, “AiRAHA CC [
FA R A5 77 %50, Bshgete, KX B MR KR, CC Al B Z[aFINiA D 35H, =ZZHXHEHiY S —%
FIXHRER (13al-ad). AIRATA CC M ZRIEAL G SAmIER, BB HLUERE, &t
B IA)ZR KR AR D ISR A SRR o 14 10 73, XHRRGA AR, 730 A xtii (CC A D) ¥t Hi
A et B2 (] 13b1) o H1 AZRIERER B, H2 AR AbmIL AR U, 38 TEXHA B AR FHTE
A AR [ 4R A X con (] 13b1) o AR & XA F-X5 9 B A D 22 (8], 38 BRI Ll X e 4 & 1) Jy g & BTt
SIS KNSR R R, RN D RKEmEE (B 13al-ad) o 15:10 48, X B S5 D, 35dBZ LA L
B X &9, B A D Z[AIf4E A X con Jk35, By DAl CC A& M —2&mxtingk (& 13a4). B KB LR
B HZRRIE, HAMmsE, AHREIESX con RZE, (MR D KE. Hik, MEMERE, Wik
SRR AR R R G X, M2 TAE 38 Z RS — A “RERAT 7, AU RE T 5 R0 LU X I AR
-2 I A N DG i S D Gl T o 1976 i el 1 P © 2 S R TR P P ik o BN I
SFERE R, TR — ALk, Wit oy — /M8 44 . 15:10 43, B, D I CC 1E[A 4 B 77 M B i f o,
5P AR KB C I 5 i I (B 13a4).

K13 RRALUE R T S A I A IR . CTRL 346 (al-ad) [IHE, (bl-b4) Hu 2m i /Z
CEOL BOMBESIL, B C). Ml 10m Xy (Fidk, A7 mis). MNHUE GHE, B 1091 M &L
200 m (HKtasgl). & EmaA (al, bl) 14:10; (a2,b2) 14:30; (a3, b3) 14:50; (a4, b4) 15:10. H1 fURARAHE,
H2 AR LR A .
Fig.13 The evolution of reflectivity, near surface cold pool, wind and divergence when a short convective linear system formed. (al-
ad) Reflectivity (units: dBZ), (b1-b4) temperature at 2 m AGL (purple, blue and green solid line, units: “C), wind vector (unis: m/s),
divergence at 10 m AGL (shaded, units: 10-5s'%) and terrain height 200 m (gray line) of CTRL experiment with the times at (a1, b1) 14:10,
(a2, b2)14:30, (a3, b3)14:50 and (a4, b4) 15:10. H1 and H2 represent the cold pool of CC and CDM, respectively.
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5 & 5iTie
2017 £E 5 F 14 HVLEIX A — R RS 5T SRR AU, 2 208 ORI s K | 7 2 K KUK

BLETRARR R MR, UG AR A VA IR AE R L B3 A & i A AT B, DR L Hh R AR C,

X B ERE RS C &I, BEE 5T B — SR AR 2RI AR « I IR R AU AR R AR AR IR T S 2R T,

KHAEEGR2UER (Ensemble Kalman filtering, EnKf) AR FMbZ AR FIERER . GPS KK TR 2

FIZ /NI b TN 2 W BERE, AL 1 ORI Lo R A R e I B B R IR R A 2 R . SR T AN

PR BRI, B TE A BH 6 U5 A S AN o e ok it R R RR A F o LI AN BB IR0 R B, ko

FEFE ViR AL B RS R e, a8 B LT, £ R LA R L, DR L R B R N B I 5 ¥4 ot It 2H 27

FRITAT IR LR o 45 A, K 4 56 2 S AT R AR R ) LU I AE R J A D B TR -, e T e i e A B 4 24

FR A FE SRR R R AR KT o R L SR BRI 73 AE = A AE (B A, B FIC), MR R AR ) R 1

WA 7 5

1 KANbdbs R TR A R A K e i) 2 R PR R VA T AR FRAR 5T, s R IR R . A il s 72 2
YA TP AL VA T T DK L A b T B9 2 A< A F o JF A RO 1L e T AN J2 85 1) 4 S 232 R BR e 5 5%
WA o YR g R K L A A 7 TR R, — B A B E A, (A IthdR T, A ibdaTHE
FH3G5R; R naR 1 ORBHARS BInRAE R, & oo Ll DX T R v, AERE R A L.

2. XU B ORI C AR N [T, AR BRI R R B AR o R Ll R B AR R ISR 7 R L X1 2 4
AFRE, TR H T i AR P e R KPR A B FHEZ), FEOIAR B TR, R VA X AL 74Tt 2 25 %
il B Bok. BEERRIRA IR, W IETEa THE R AR T0HR B nas. Rl s R C
YR RAT R AR Ay B A — @ RE RS, FEM KR KRR, H RN GR T K PR S N Rk
B2, AR R EEERIIFIS) JJ PN JT T — 2 0 K BRER S B s A A i A Fe e Re o, —
e LU TOURT L U 222 57 3 B FR) B3 XU e THE

3. FNIRARMAHLUI R TEAIRRAURT R A L X i AR 9 A2 TR B — N R MR & X, 58 & XA
TAE T AL A IR, ANURBE PG 10 R Ll XAt 1) AR K FE TR IR 3 ol — 385 2 TR JAL I e,
I 2R ZR B BV I R AR TG S B DR L SR IR B AR, TR — SR R S o PRI ANV SR T I, 3
SR M B 5 A TR R T R o
AR SR P I FASEADL 5 SRA 7T T — KA IR IR A p K AL b i R A R R AR R A S 2, R

PR ISR 78 S BH A S AR L PR R o R R Ll e A AOL 58, 0T ) RO BE /N R R Rl

FE A HOTE S5 A T B R g A T HE AR R B AE BE ORI AR 2 BRI T 0 X i R Ak e

RIRE A SE R U BB . AR SRR — AR AN I 23T, 4 5 7T 238 2 A ARV e, i e 4

b, T I L HbAL A iR 5o AL R T PR R
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Fig.1 The location (black solid dots) of four S-band Doppler Radar stations (Fuyang, Hefei, Anging and Tongling), their detection region
of reflectivity (black circle), the observational stations of severe convective weather (purple triangle) and terrain height (shaded, units:

m). The blue triangle represents the highest peak of the Dabie Mountain. (b) The domain setting of WRF model.
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Fig.2 The large-scale synoptic circulation on May 14, 2017: (a) Geopotential height at 500 hPa (black solid line, units: dagpm) and
upper-level jet stream at 200 hPa (wind speed =30 m/s, shaded, units: m/s) at 8:00. The brown solid line represents trough and the red
arrow represents wind directions at 500 hPa. (b) Surface temperature (black solid line, units: “C) and depression of dew point (shaded,
units: °C) at 8:00. The purple line represents cold front. Wind (barb, the full barb represents 4 m/s), temperature (red solid line, units: C)
and specific humidity (shaded, =8 g/kg, units: g/kg) at (c) 850 hPa at 8:00; (d) 925 hPa at 8:00; (e) 850hPa at 14:00 and (f) 925hPa at

14:00. The brown dashed box represents convection locations. The red dashed line represents the warm shear or convergence line.
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584 Fig.3 The observational composite reflectivity (units: dBZ) with the times at (a)11:30 BST, (b)12:30 BST, (c)13:00 BST, (d)13:30 BST,
585 (e)14:18 BST and (f)14:36 BST on May 14, 2017. The red circle represents Convection on the Dabie Mountain (CDM). The gray line
586 represents terrain height (50, 100 and 200 m, respectively).
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Fig.4 Observed composite reflectivity, surface temperature and wind. Observational composite reflectivity of 35 dBZ (blue line), surface
high-density observed temperature (shaded, units: “C) and wind (vector, units: m/s) with the times at (a)12:00, (b)13:00, (c) 14:00 and
(d) 15:00 on May 14, 2017. The gray line represents the terrain height of 200 m. H1 and H2 represent the cold pool of CC and CDM,

respectively.
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Fig.5 Observed severe convective weather in Anhui. (a) Severe convective weather (blue dot represents short-term intense precipitation,
red triangle represents hail, wind barb (m/s) represents high wind); (b) maximum instantaneous wind speed observed at automatic

observation stations (units: Beaufort scale) on May 14", 2017.
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Fig.6 Simulated maximum reflectivity, temperature and wind vectors at 1000m MSL. (al-f1) Simulated maximum reflectivity (units:
dBZ); (a2-f2) Simulated maximum reflectivity of 35 dBZ (red line), temperature (shaded, units: “C) and wind vectors (units: m/s) at

1000m MSL with the times at (al, a2)11:30, (b1, b2)12:30, (c1, c2) 13:00, (d1, d2)13:40, (el, €2)14:10 and (f1, f2)14:40. The gray line
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619 represents the terrain height of 200 m.
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625 Fig.7 (a) Maximum hourly rainfall intensity (units: mm/h); (b) maximum wind speed at 10 m above ground level (AGL) (units: m/s); (c)

626 maximum hail size (units: mm) during 9:00-19:00 on May 14™. The gray line represents the terrain height of 200 m.
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Fig.8 Maximum reflectivity (units: dBZ) of (al-d1) CTRL, (a2-d2) No-Dabie and (a3-d3) No-SR experiments with the times at (al-a3)

12:00, (b1-b3)13:00, (c1- c3)14:00 and (d1- d3)15:00 on May 14. The gray line represents the terrain height of 200 m.
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Fig.9 Reflectivity of 35dBZ (red line), temperature (shaded, units: ‘C) and wind vectors at 1000m MSL of (al-c1) CTRL, (a2-c2) No-
Dabie and (a3-c3) No-SR experiments, with the times at (al-a3)11:30, (b1-b3)11:50, (c1-c3)12:10 on May 14. The white areas in (al-

cl), (a3-c3) represents the terrain height greater than or equal to 1000 m. EOFO represents the line of cross section in Fig.10. The gray

line represents the terrain height of 200 m.
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Fig.10  The cross section of reflectivity, pseudo equivalent potential temperature, vertical circulation and horizontal divergence along
line EOFO in Fig.9. Convergence (>1.5X 10" s filled with dots). pseudo equivalent potential temperature (color solid line, units: K),
vertical circulation vectors (horizontal wind along cross section and 10 times the vertical velocity, vector: m/s) , vertical velocity (shaded,
units: m/s) and 35 dBZ reflectivity (black line) of (al-c1) CTRL and (a2-c2) No-Dabie experiment. (a3-c3) The differences of pseudo
equivalent potential temperature (color solid line, units: K), wind vector, vertical velocity (shaded, units: m/s) and reflectivity (black line,
dBZ) of CTRL and No-Dabie experiments. (a4-c4) The differences of pseudo equivalent potential temperature (color solid line, units:
K) of CTRL and No-SR experiments, pseudo equivalent potential temperature (blue shaded, less than or equal to 302 K), wind vector
and convergence (>1.5X 10+ s filled with dots) of No-SR experiment. The black shaded represents terrain height. The red thick solid

lines represent convergence area at the outflow boundary of cold pool. The red dashed square represent unstable stratification on the
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Fig.11 The same as in Fig.9, but for the times at (al-a3)12:20, (b1-b3)12:30, (c1-c3)12:50. The impacts of topography and solar radiation
on near surface temperature and wind when B and C generated. EF represents the line of cross section in Fig.12.
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Fig.12 The cross section of reflectivity, pseudo equivalent potential temperature, vertical circulation and horizontal divergence along the
line EF in Fig.11. (al1-c3) the same as fig.10 (al-c3). (a4-c4) The differences of pseudo equivalent potential temperature (color solid line,
units: K), wind vectors and reflectivity (black line, dBZ) of CTRL and No-SR experiment. The black shaded represents terrain height.
The figure times are (al-a4)12:20, (b1-b4)12:30 and (c1-c4)12:50.
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Fig.13 The evolution of reflectivity, near surface cold pool, wind and divergence when a short convective linear system formed. (al-
ad) Reflectivity (units: dBZ), (b1-b4) temperature at 2 m AGL (purple, blue and green solid line, units: °C), wind vector (unis: m/s),
divergence at 10 m AGL (shaded, units: 10-°s) and terrain height 200 m (gray line) of CTRL experiment with the times at (a1, b1) 14:10,
(a2, b2)14:30, (a3, b3)14:50 and (a4, b4) 15:10. H1 and H2 represent the cold pool of CC and CDM, respectively.
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