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DOI: 10.3969/j.issn.2095-1973.2015.05.001

The Application Experiment of a New Score for
Precipitation Verification Based on the SEEPS Principle

Chen Fajing, Chen Jing
(National Meteorological Centre, Beijing 100081)

Abstract: The principles, computation and error characteristics of a new method newly developed internationally for precipitation
verification, i.e., SEEPS (Stable Equitable Error in Probability Space), are briefly introduced in this paper. With regard to score
meaning, precipitation classification, score calculation and application, SEEPS is more flexible and has clearer practical meaning
than traditional verification scores. The SEEPS method is applied in the verification and assessment experiment for quantitative
precipitation forecasts in China region, and some issues encountered in the application are talked about. Climatic precipitation
probability distribution is divided into three classifications, ‘dry’, ‘light’ and ‘heavy’ by two thresholds in SEEPS. Error matrices
are determined by the precipitation probability. Area mean is weighed based on the station density. Possessing different error score
characteristics under varying precipitation probabilities makes SEEPS automatically adapt to various kinds of precipitation climate.
The ability of precipitation forecasts is quantified by the SEEPS values, and different elements of SEEPS can also be analyzed to find
the reason why the SEEPS score is high or low. Daily observations of 24-hour accumulated precipitation from Mar. 2007 to Dec. 2013
are used in the SEEPS verification test for quantitative precipitation forecasts (QPF) of forecasters in the National Meteorological
Center of CMA. Results show that the two main categories of forecasters’ QPF errors are misses of heavy precipitation with light
precipitation forecasts, and false alarms of “dry” with light precipitation forecasts. These two kinds of errors account for about 70

percent of all errors. The former explains the order of forecast

PAREH: 2014 SF1 A 4 8 ; 14=HH: 2014 6 A 24 A precipitation is lower than observations and the latter states
W®AEHEH ¢ R4 (1966— ), E-mail: chenj@cma.gov.cn that false alarms with large areas and high frequencies can

FBE 8 b ER R EAEEAEREEFRE (CMAGIR0I4Z03) : also obviously deteriorate the whole forecast performance.
ER AR ATRE (41075085) ; PEAL B Conclusions of SEEPS are approximately equivalent to those of

s v 8 e traditional verification scores. But the SEEPS score is simpler
A . ] ZR[E =z A . . - .
;}i*ﬁg{- I‘)‘E] {CBIAE TP, iﬁi;%ﬂ and more suitable for use in management and decision making,
3 A%%) (2009BAC51B00) ; ERKE & A ahaf and has more value for popularization and application.
g o ok S ONAEMATL (5
@k%1:MJ(2012CB417204), AHERATL (AR Keywords: precipitation forecast, verification method,
#HAF£30 (GYHY200906007) SEEPS, probabilistic verification
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Preliminary Studies on the Environment Field and
Cause of Northern Flood and Southern Drought During
the Summer of 2013 in China

Zhao Junhu®?, Zhou Jie®, Ye Tianshu?, Yang Liu®, Feng Guolin*

(1 National Climate Centre, Beijing 100081 2 Department of Atmospheric Sciences, Lanzhou University, Lanzhou 730000
3 Department of Physical Science and Technology, Yangzhou University, Yangzhou 225002)

Abstract: On the whole, the distribution of summer precipitation over China in 2013 is flood in the north and drought in the south.
The precipitation anomaly is more than usual in North China, the Northeast and Northwest, while that in the Huaihe River, Yungui
Plateau and the south of Yangtze River is less than usual. The summer precipitation anomaly in 2013 has its particular background and
physical mechanism. In this paper, we have analyzed the reason of the summer precipitation anomaly in two main aspects: firstly, the
East Asian atmospheric circulation systems anomaly, which is corresponding with the summer rainfall anomaly, is analyzed. Results
show that in 2013 the East Asian summer monsoon (EASM) is stronger, the Western Pacific Subtropical High (WPSH) is also stronger
with the anomalous westward and northward movements of the WPSH, all of which strengthen the water vapor transport northward
movements. At the same time, Eurasia mid-high latitude area is controlled by the cold low pressure, blocking high resistance less
activity, which is adverse for the cold air moving southward. Cold and warm air masses confront each other in north China for a long
time, leading to more precipitation in this area. Secondly, the prophase anomalies, such as previous winter sea surface temperature (SST)
anomaly and the snow anomaly, which has a major impact on the atmospheric circulation in East Asia, have been discussed. Results
show that from the previous winter to the summer in 2013, the east-central equatorial Pacific Ocean SST is lower while the north Indian
Ocean and the northwest Pacific SST is higher. The summer tropical Walker circulation and Hadley circulation of West Pacific ocean is
abnormal. In the south of West Pacific ocean especially near the sea of the Philippines, the convection of the tropical convergence zone
is stronger, resulting in the northward of the WPSH and the strengthening of the EASM. The previous winter Eurasian snow anomaly
is more than usual, which benefits for the cold deep low pressure in the south of the Lake Baikal, the enhancement of the East Asian
subtropical westerly jet, and the northward and westward movements of the subtropical high. Not only the EASM circulation systems

are affected by both SST and snow cover, but also there exists

MASE - 20134512 A 26 B ; 4= A0 2014 43 A 18 H interaction between different systems, which is the direct reason
Btk . AAE (1985—) ' E-mail: zhaojh@cma.gov.cn for the regional precipitation anomaly distribution.

. 21 b = . . .
KOEL  BRAARFFEATE (41505061 A= 41375069 ) : Keywords: flood in the north and drought in the south, the

E % & AR & Rt %] (2012CB955902) East Asian summer monsoon circulation systems, sea surface
temperature and snow cover

Advances in Meteorological Science and Technology S&EHE#R 5 (5) - 2015



0 51§

BRI 5, ARG K F W2 A REE
RAETHEMARL, KIEHE SR8 sl AR LUK
I LR R ARG R A A, 3 T R
St B, TR e 2 B (K T R
FIE BRI T, B 2 A R A
TR FRIAZ O 204, DR, o SR8 S R A R 4
Frl 8 R A BT 7> P 552 X3E . 201H4804FAR
2, EE 2K 50 M6044 AL 5 rE A AR
RS, BEA ALY G, E N HERE R
B0, B RS T 19984 B ZE KT ittt s ok s
(TS SORC R BT ACs BRB 025+ 71999
ER B E R LRI B ST T 20034
TEMEL ST 5 PP R G = R (BN RRRED D
SR IR RS o 5 S i AR 505 TR b LI R B
TXF B K S MR LR R RO K P 3 o

20134 2 (6—8H) , "HEFEFH I, XK
AR A TR AR R . KIS RS mZ, (H
I O3 A AN AT, A ) bR S G B i 0 o A
fE, BHEG A EHEZER. 61, 2E YK
IKEBALFAERY, JbrXBEKUMRE A3, Hp
PRIV EE . PUAb . SEdb R S O S R B K W £ 5
WAELRE, R X 2 165 0L s H R R AR, T
P~ HERE . T RGO S K i D5~ 88, R A
DBRLL b TH, AEF R KRR A R R 2
Horp by A9l K DU )1 Hh 45 0 S I 22 B R L L
JECHR AR S M R Pk 5 K AR, AR AL R ATk
Bk D5l o 8H, AEBEKTE MDD, RILK
H R K R 22 2 A L, o X g 22 5k b L
S DR 3k A T B ) S N A, LR R A X

Bk /o tesh, 7TH MR R8H i A], YR HIL T
DL RIE B il R AN E AT =4 K&
@
50°N
40°N
30°N
70
i
20°N e
r r r r r Jiﬁ:ﬂ
70°E  80°E  90°E 100°E 110°E 120°E 130°E  140°E

mm

200 300 400 500 600

Progress 44 7% # &

Fili L350 76 1 i o

Bt 4k AR RE, 201 40804E MG 4 h [ -
FHIE PR, Mk 5L B, 2012090
20134 HIELL P T A AL 5, AEIX P A ERAT IR
75 50 N L AL B g 5155 201H 2050 16044 1 AL 5 e
SN, 18 p201340F B 2= rh [ R i S R
A TR SR IAEE, IL R R R IC A BN L P
5%, AR PR R R TN . AR 52013
FER R K FR G0 R 4 TG S SEAH B
TR T I R, AR JE R T LR = 254
SHAE 2 MV B 2 R R G R R RS
1 BRATTE

SR o S5 S 1 SR 0 R 45 v A
f11951—20134F 1 [E 16035 H K %R, S5
5 B B 753N Il st iz H % /K #: % kF; NCEP/
NCARSFRZ 4 Mk (2.5°X2.5°) F4HT H R fr dh
Y. R WA R A R, SEEE R
WEVEFNR S R (NOAA) A ER2° X 2° H -1
UE VORI 1948471 F1—20134FE8 1. Wkl
PJH11981—20104F h i 4 o

R TP (R K Vs RS S 57 3%, 3t
AT KA S3AT, JLrp, KK =3 F A

- 1 -
F(Aslpspit)=§qV (1)
Xf B IR R, SRRV R -
~ N = . = d]
Q(/Lco,t)=j: de=j: v 2

g
R, QU EE: V= (uv), WRIVA K 4 1 R R
HEs QAT IR PRI UR: PO I U,
iX HL Y 300hPa.

2 2013FEEZFEPE/KILR
F145H T2013 R = E /KR (Kla) FIfE

(b)

50°N+

40°N1{ g

30°N+
"
)
s
20°N+ A/
A S S Ny
70°E 80°E  90°E  100°E 110°E 120°E 130°E 140°E

%

—50 —20 —10 10 20 50

El1 2013 EFMKE (a) MEKEFESZE (b) 5%

Advances in Meteorological Science and Technology S&EHZ#R 5 (5) - 2015

15



]
= $ =‘-v

5
dvances in Met S&T

IKEES B 2% A0 (E1b) o B E1lar] I, 20134F
BELRELRIL. KT, . . P&l
By i X [ K b T T 400mm, P b X AR K ERAL T
200mm. HIFEKEEE T 2 A B (b)) vl I,
20134 & ZErp [H [k S R (1) db i m A S o A, [
VG R (T EA ] PS8 R B ¥ (VAR RS/ N | AN 25 /RN 3115 i B |
K, 220%LL F, #45r HlX {2 50%LL |5 FEK
S i/ 10 DX A A TV R R (B b CIX )
MEAT AR = ot m R 2 i X (E1b$h DX
B, DURGEMRITRHIX) , fi/b20% Lk I, 75 e i
AR WEPACE RIS AR K B> (EID

“Ta ] r

20

0

—20

— 401

801 () 1‘

401

L

o

1990

— 404

—80
1950

1960 1970 1980 2000 2010

M B LB 7 1 DY A X356 3 4 1) 5 2 B K B T
o RERAL (K2) L, 20134 Kb X
(A: 40°—54°N, 115°—132.5°E; 26uk) F&/K I
%31.5%, XK T-19854 ([E2a) ; FIbHiX (B:
35°—40°N, 106°—116°E; 11uk) [%7K 1k =% 32.3%,
MBI AR Z A, HAE19964F 2 J5 B /K i
Z A (E2b) 5 JEWRHE (C: 32°—34°N,
112°—122°E; 73 FFKMm>21.6% (El2c) 5 VILF
HiX (D: 25°—30°N, 105°—120°E; 27ih) F&/K M
b24%, HiL63FH LA R4 (K2d) 5 4F (160
i) PEK 2 2.5%.

(b)
60

0_..I._|||,|
—304 |

—60-

60 (d

40

R
WL

ol|

'|T"I|

0

e

1990

—20

1950 1960 1970 1980 2000 2010

E2 1951—2013FE £ ER KX HPEKBEEEHER (8. %) EFRTK

(a) F&®ik; (b) %dk;
3 2013FEEZFARSHRMARPEEFHE
KREME
3.1 2013 FEFASAHHA
KAHFICIHIE R T E TR (EASM) (1) 575 /&
i EE R R AN EERKA . B34S HT
20134E - Zi A s (SLP) . fikJZ850hPaX 7+
th J2500hPafy 35 B 1) J 5 )= 200hPa 4 r) AT A7 34
EIE R . WE3an WL, R RIS H AR LR
(Rl R N 2 2 v [ g i A Oy — Y I SLP AR
S 1 AR R L DU — Al SLPIE R, iy
PG TR H AR 8 LR 2 1T R SLP i I AN R i Bl <
Hs 2= 1880 A B ARG LLARSLPIE S, i Hp [ 25 36
X SLP i S8, AR il b <R 2=k, B Al
EASM#5% ., I850hPaXiz i~ (KI3b) thnf i,
FEL K ok 2R B 0 0 B RS, VT R AR — RS
WERE T IR, 0 AR A — SRR A, S UK

(c)#M; (d)iIf

s B K A D T AR AL B K 22« #E X i) 1 /2 500hPa;
i b (K3c) , Elmfwsd, HEEvmdtd, mkk
W.A40°—55°NA 55 H Fu i P4l AR TP 2E i s
CLANTRIRR D) R AERUR T, Fm i PLAh 3R h
T EEERRE L (K3, EIBGE TR T
P FA5°NAAT, BORF wmAb s, m s b
45, YA RT RSV

3.2 2013 EBEF KRB EREHNR

R AV 328 I S AR I 90 A BROR U i 4
SRR — AN, O KR TE R K
WELEZ —PY, Simmonds&E P b E 4R
VISR S5 Q=N gl IEVAC I (i a N | L KA S N
TR Hu DX, A B X K YRS R R EH .
AN PN M T XA 5 2 RUn R T G X R KR
%, R ILVG AL A M X ) AV IR 8 Y,
V5 2 AR K 7 B a6 2 5 g 7 b DX e R AR o

16 | Advances in Meteorological Science and Technology S&EHE#R 5 (5) - 2015



Progress 44 7 (¢ &
60°N =
SN
50°N o
NV
40°N 4y ues
e S o
Lii Carrman o]
30°N Koo 7n 2l
20°N
Yo
S<ccvrvvvr weeyyyv
\ 10°N kk:;;;::;;;:
\ 0 cereryy
B e
80°E  100°E 120°E 140°E 160°E 180° 160°W 140°W EQ . b . : —
e 60°E  80°E  100°E  120°E  140°E  160°E  180°E
-2 —1-050 05 1 2 g
(d) . Ay
60°N 1 e T
‘ & 8
50°N A \ W?ﬂ\ \ 7
—w 7/
40°N{ = »)
R et al
N Qo
L’/\rkii, A V‘N
20°N 1= = g0 ————123000 i
] \/ 10°N{ ) \A 0 o8
/ YD 3\ &) / 0 N My A
Eo N T Eo W S
40°E 60°E  80°E 100°E 120°E 140°E 160°E 180° 40°E  60°E  80°E 100°E 120°E 140°E 160°E  180°

—80 —40 —20 —10 0 10 20 40 80

—-10 -5 0 5 10

E3 2013 B Z K ASIFiR

(a) BFEESET (5EE: SEF, BE:
(c) 500hPaEE ( BELE: 20134, ELk: |IFA58809pmE EL ) fNEEFE (AR ) ;

BEE ) ; (b) 850hPalXlizlEFiF;

(d) 200hPaZ@X.

(EfaLZk. 2013F30m/s%EL%, BREL. SESI0mM/SEMEE ) RIETE (B8 ) MEER (If4gk: 20134
12500gpmEEL, A BEL: SIES12500gpmEEE: )

2013E K 7 (Kda) 5 Z AT R 82 /Ky ik i &
RAEdm—AE, TP EOR R X K VORIEAN T, AR X
(7K VR 32 SRR T i NPT 1 VG B KUKV . e i
YR 1 T AU K VR B ) s 4R e 26 1) PR G g 7K TR
ik, AR ARICHIX B T FR KR EE LLAR, &
AV RHE KV I%, PG JE i X 32 B 7 KU R 7K 3R
I, TR R SRR KR R YR T b v I v e K
VARTIERTE KA K VS » #E20134E H 42 2 /KR
BRI R EETE E (K4b) , hEABE X A
B K VIE S, AEAE R AR DL i X 32 B v I KK
VAT AN PG XA IR KPS . Nl dem L, A X
MK VRS B S R R R K i A B o v, 42k
ARESF AR AL X A KA A X, BRI Z s YL R K
FURBI, Bk 2 T AR A6 v SR RNy T i 3l oy i) ok
IKEER RN &, SBAKA—3, XL A 2SI
SRISH K. LURAEHBIX A1, 4307 T X I8 2 KR
TAESL (E4d) @ 20134 H AR AL HB X K VR =
Pi. RIS, AKEMIE. RiLARE; Bl
TN i 20 3 T P 2 R R Ay 7K A e 1 b A 24 R 302,

Advances in Meteorological Science and Technology S&EHE#RE 5 (5) - 2015 | 17

FWIR B VU R KPR NS, R 2R R KPR
ANIRZ s FRIEIF WIS A 2 60%. 20134 H 7= 4K
e DX KPR A, B K 22 (1 B R
33 RIEBERZEXEEARAFTTHNTUERE
ARy 5 R L 5 X 4 T PR Ak S SR R R
W ZE R Y, EAVEFERS RS H
B HEER. ST REMOARFE. RITHE TR
L5 S 2 R G T T A S s A R S B T
W NG e 3 L P T T 211 B 8 T S = el
A S R R T B S DR T M IR AR A
IR A A i 22 A 9 2 203 A vl 140 2R 405 11 S e A 17 -
BT ARAEA I RWEFR R E, XA RS
15 2 e 0] T W B =S k5 A B . BH S 1K T2
B YERELL KU, R T R s & R, AR
TATRME T AR TES— 7 T2 B AR AL X
B K i 22 SRR, 55— D7 TR A R -4 8 AU
N B R U X AR B AU K R R B R
MR 2 B KRB IX, Oy Rpebh sl pk 3R 4t T



TEBE

60°N- @ PN
i 4 re
N e (CEE o
A - A
ﬁr \;1 /%;\ e h,j’ ;“A 3 );:;v)raa
M AR NS MZM,J:';/,&@ PP
40°N ~ 2 SR SNy 7 AAAAA T2
8 /o L7 22 AAATAI A5
% ot n )’*W)’)VVV’)’)’;
M ;;Wﬂﬂn
ey Ahhs T 77
rity
1 (EET weed
20°N- 1Y S I o]
A TARRR KRR % % o e mbmbommtmet |
7 GO RRRR R b e
< R e R RS DD PPPPSS
T LIRS XX OPDDDODDDISDDDDDHI
K “y R AR AR AR Raad
R R a2 2 DD
EQ a—)—)—?)a"’a WAL i YOTiieeotvesssssossoeni
60°E 90°E 120°E 150°E 180
100 150 200 250 300 350 400 450 500 550 600
60°N-
40°N
20°N-
EQ T f T
60°E 90°E 120°E 150°E 180°
[ I I I — I N I B —

-5 —4 -3 -2 -1-0505 1 2 3 4 5

60°N (pj rrrrrrrr
— ‘R\‘Z -
N R Ssihs: .
40°N ¢ ™ S
A RN [ WA vt t
R e AT A
Y > FUyLy iy Mt
w w\Lf/.“ff“ N i
- DA ‘n):/ NN ‘}}3“, -
P T ivis LR R - (RSN .
20N T TN s
27N *_: AW \ PR »
ar \..}““ [T J SS<ee o
L R (S N N A et
0 RN ~ Ay R
$\ i ' e égei ot ee
EQ S N ! r\‘i// & e } b
60°E 90°E 120°E 150°E 180°
50 60 70 80 90 100 110 120 130 140 150
200
(d)
1501
100 4
50
0
—50- .
—100 .
vy P
—150 =
~ Tqu
—200 T T
QUE QVS QUW QVN FNET

E4 2013 EFEBEXKKRERENR

(a) KREEXEH(ENM: kg/ (ms) ];
10°%kg/ (m®s) |;

(b) KRHEBEFIHEAA: kg/ (ms) ];
(d) BEFMEEAEELMNANBRE (QUE, QVS, QUW, QVN) HIEKKES ( 86. 10%g/s)

(c) BABHREIHEA:

MR EKEWKEZ (FNET, 241 10%g/s)

FEAEIKTHEN s I v 1) 4R VG 1R 2w AL ) 42 3l 00) B
IR ) 22 SERIN AL B A B . N I T o
FEE . ARAbiA i, AR W0 B 2= R & ) AR (8K
B . WA RGN R E G 5 R4 B <
PR, M SRE W E A EER. T
DL, K545 1 T 20134 H X PUAS RS 2=
PN C B R AE RN AL TR 5 G AR 2 AR

X 500hPafe #5137 150 °—60 ° N34 [ 48 i - I
V5] 351 T A 23 A L 2 T 347 201 348 53 2 it i (1] f0 v A 3o
2 (El5a) o 20134 B =ML H iy 25 BH 5 i s 2 -
6 H i Ja W 8 H 4, Shr/kilihX BT 9 BH
FERL AR, (HAKRSEH s AT R U R XL
TR UL ZE R R 7 H AT, S R X
BT —IRE9IPHZE . [ A0 (National Climate
Center,NCC) MK, ZRILAWIEEIME, 6
H, RAE—IRFEEEA WIS, M6H11—18H, i3
HEA8d; 7 H ARG sh BN A%, LR AEDTY IR
PSS, O RETH1—4, 9—12, 16—19F124—26
H, ¥&shHEuk16d; 8 AP KA RILRE, 252
7—9M122—29H ([¥5b) . 4 EIShal I, A4

TESHI], A DA B K R . AR K
R 5E, BB B . WKW R F R HE
HisAZ K (E5e) Al L, AN Z=BR6 H 55 2831k &
8 H 6k Ah, AR AR W B 2 K HE 5 fak. 6 H
LARIEF, FERIHFEAE20°—30°N, A ML
g TH BAume ), 2 G A R 4y
7£35°—45°N, #H At miA50°N (K5d) . ME5en]
W, 6 H S5 E] AR sR JF 5 — bk, FRe A
20°N AL, 7 H S 24k il mr A s IF 28 —kdbigk, 12
FEAE26°NLAL, &l e A B B AR A R S Ak ik
3°NLLE, s —. SIbBkZ AT 6 H 28 245
7 H H AR, Eil v o Uk O e 25— b Bk
H, HEFEKITAMG AR, 1420 2T 46
W A, flEE TR Id R, R T
ZAEPY), THEATAFT THE8HIK (K5 o il
ALBY B, FRE LT BoK b mZ, K EE SRS
R PIAHOC (EI5h) o g R tmdk, 22X
JEHE B LA B — IR B K Sh A K & R 7K v &
FEACT X, S im0 B SAH I (]
59) , b7 b IX RREERR B K (EIBh) .

18 | Advances in Meteorological Science and Technology S&EHE##R 5 (5) - 2015



160°E
140°E 4

120°E{T T T
100°E |

80°E A

60°E A

40°E 4

09-01

— o — 12013 EASMI

| , Climatology
—1 T T T T T T

At
°N fer s .,‘rrf'j ¥
e "'\:\wrf
e s SO N
N 4=t

=

o
-t
LS

07-01 08-01 08-16
—

07-16 09-01
07

40°N{(e1)
30°N{ -
20°N '
10°N{ 588

EQ

06-01  06-16  07-01  07-16  08-01  08-16  09-01
40°N
onf o A
20°NY
10°N

EQq - - - - -

6-01  06-16 07-01  07-16  08-01  08-16  09-01

=71 [
584 586 588

(b)
11-18H
1
1
588 :
584 :
580 :
T T T T T
576 06-01 06-15 07-01
09-01

0.4
0.2
0.1

Progress 44 7% # &

24-26 1
16-19 1™,

08-16{ . . . -

08-014.

07-16

07-014 -

06-16 4 -

7-9H

100°E 120°E 140°E 160°E 100°E 120°E 140°E 160°E 100°E 120°E 140°E 160°E
30°N+ T . T v T T
06-01 06-16 07-01 07-16 08-01 08-16 09-01
1 1 1 1 1 1
a0 n — — — —
M e b

207

77

0

E5 2013F L Tt MRS FREY

(a) 500hPafi#t s B 40°—60°NEHH6—8 A EZ B EEIE;

NCCHEMLLH ) ;

=>0.1kg/ (ms) ;
E-EHEEI
E-mEHE (IemEASES) ;

ek A SRS, EEZKERST)

G LT, 20134 E R g 2 i WA T S

(h) deFF9ZE BREKEE (B4 mm)

55, AAERIIEER, BB RN, A

AUBRARAR AL, [ S ARSI B DX i A R e i 1
XV R RCE (BUARD &, s
R ATAE B AL 5 b DX
ADGFURE - 3 R 3R G T RV BB I 8] g Bk, 3 B30

[N

G R EI E a

MNREFBALTT AR IWZ

Advances in Meteorological Science and Technology S&EHI#R 5 (5) - 2015 | 19

I

590

588

586

(b) FXiREFE (EABERTEFEFRILLR, RE\
(c) REFXZE BIEH ( m&AZEBEY, BEE#HEASEKS, HREBNCC) ;

(d) 105°—125°E
EHERERREIRET [ §FkRTEE (1000 ~ 300hPa ) EXBIKEEE ( B6: kg/ (ms) ), BAERRTKEIE

4 SMEEXKSIRRHIRI

(e1~e2) #5146—8A500nPafi A EE ( BAI: dagpm ) 110°—130°EFN120°—140°EL K%
(f1~3) 95IH6—8H500hPafiEEE ( #fI: dagpm ) 20°—25°N, 25°—30°NF130°—35°NEHHs%
(g) 105°—125°EFJJ700nhPaiR BERIETE -S4 E S E ( B XEBE<10TC, 4

IR H DX RS 57 52 KM smIa 1,

LSIA
w

=4
w

=g
E 5

SR« EIV P B K U 0 S 4
W, TSR ) 1
i — R G T
KU AN P T, S5

M, Bz

WA, S, i

RAIE A Ol 5, S EUR XS A



RELE 1L/

dvances in Met S&T
KARESIRZERREA . il Rs, JFEd R
BEA O TR PRI PR FR I 4% ) 538 5 i A BROK
AR, HETSRBUR SRR . AR, EEVERIR
FEAEAN ) T R PR = S 8 m . =REER
AR, B R B B E ) B o A
4.1 2013 EHLERFHENRE

41645t T2012/20134F 47 . 20134 4FME F
(RIRE R4 B 5 (sea surface temperature abnormality,
SSTA) JpAii JeNifio X % F £ )AL . 2012/20134E 4
LR AESSTA R P AL IE AR P D) 7 At v o KU
WX SSTAKT05C, ACENEEVERE SRS, FIED

FEVE RV IE B TACS (B6a) 5 HREILAF
FESSTAYY 2 UL IE A< 1 (K o0 Aii s AHLRIE HP AR KP
AR SR IRTS, LB 2 BURPEIRAS, FEEN
FEPEARATI SR VG 004 IE AR S (Kleb) 5 B =R
TRIE AR PESSTA/N T —0.5°C,  F i 46 1E B SF i i,
JEENEE WA, DK TR 2= 57, AR EEX
TnsE CEl6c) o WHE M A BIHE BT BRI R,
MIEZZETF AR AT TS o DA DX 00 o [ 1143 72 ) AL
(E6d) , 201341)], Nifo& X IREIMLTOC, &
5 29 ANifol+2X Fe FFEAL T —0.5C, MiAbX i
BIEALE—05~0C, FIH20134E1H LUG 7RIE 4K
VERE T La Nifiagiff .

TS 3 e <
60°N- 60°N g -
b b ) -
40°N 40°N+ e AR ;
20°N] 20°N{ ~E=nr |
Q1 EQf* i
20°S] 20°S] :
40°s 40°s L . ; ey d X
0° 0° 60°E 120°E 180° 120°wW 60°W 0
[ T T —
—2 —15 —1 —05 0 0.5 1 15 2
o 2.0
60°N- (d) ——— NINO1+2
b 1.5 —0— NINO3
40°NK 1.0] —e— NINO4
20°N 0I5 —m— NINO3+4
EQ ; 0.0 _ . S |
) F—05] [~ 5
20°S+ —104 ®
40°S - : ; T 7 —1.59
0° ° 120°E 180 © o0l

[T T
—2 —-15 -1 —05 0 05 1 15 2

E6 2013FF% (a) . HF (b) . EZF (c)

42 IFFEFMHEEX 2013 EBEFEH T KSIHHKH
RIRERZ M
BlERAVEFNRG EE XA —, Elmlt

SHR TSR 0o P P R R A o e MR B2 . 2013

R ZR| AR SR, ISR ACRE e, H AR

h: 6 BSR4 7 H R v W 2R T

AN, PO PG Al s 8 I S i e e, v

T IR 115E, BRI PE20N 4R, FLE 34k

St (KRG o TR, m S AR IE AR

PR (1 N V% S5 4~64 A, fELa NifiaZifh & 45

VAR R B mAEEY; & HFFIACEE TR

DXL IE AR T 5 v 5 O P PR 708

G3 g T 20134 H AR5 H 5°—25° N2 1) - 34 (1 2 1)

TP PR B RN 125 °—140°E LR [n) - 34 (1) 46 1) 36 B

2SR B2 N S 3 1R N B2 i L i NG e a5z L Pl e

T T T T T T T T T T T
2012JAN JUN SEP  2013JAN JUN SEP DEC

BRBEET (B C) 2% FNifoEE (d)

BRGNS ] ey 58 55 R AT B PR 5 )

fEl7an] W, 6 H BRI PG RSP B30 ik
PR SIS (PR SR i, BBV 1) B T SRR TS
FHOS AL T 7T0°ERI105°E, X 1] g AL 52 3 7 i W%
AR FRE RN B AP by N EPE o i 5 A i L N T
D4 WAL T 130°EFILT0°E, MITTHESZ 3] T KPVE 4
YA VG R IR () RS 5 B S 3 DX R N HE R S
JIGTERE T FRTIR S8 BR AL, 2R B A EIY R e 10 N A< 35 R La
NifaZi fF RFIE o VE RSP 7 X 1A 45k B BTt
XA TF0°—15°N, FPLsAfr T20°—25°N (Kl8a) ,
ml A B, MES WML, 7H, EIEFEST
NG R B L Py N L ) A S s val = 8 8 B NURZ
60°—120°EM X L EFF RS 32, 1 KT
120°—180°EMifE X Pyt Rt mas (7)) , IX
L5 36 2 ) S5 1 W 9 L 10 4 5 R R T v AR KT R A I

20 | Advances in Meteorological Science and Technology S&EHE##R 5 (5) - 2015



TIPS AT O o PH T3 DX (P 2 R B T 52
542 F0°—15°N, (HFPi by g #15°—30°N
BT CEI8b) |, K 7 I Ui A A £3 R BA UL 14 1 4 5 30
7RI R VAR . B E RO SRR AR, 8
H BN EEVE TR S BT SR W SR I R DR
AR (ETe) , BRI PO — 2 ey
JE#)25-30° N iE (KI8c) , AHfEEImRE— 2 Ph{H
b3 M20134EH =75 K (110°—120°E) 4

(@)6H

ZOO,N\\\\\X B R SUNNNY )

ISRSINRESNNN | E NSO

300+ JENPRIR NG L CWERNIIION].

400,,,,,,.mnx"\\x.p\&(,_w HUSOICA L T

500,\\,._,_///”]'“..((“_“ JUPSIRLANTY

[ oA Q= S SR SR NP | P SOOI

700 <oA1 ot

8O0 171, eiraaart e
RTLL PP PR PET N

1000

40°E 80°E

200 =25t aes

300+

400,'\\\\\3\ ~mRAAY

500
6001 t-vsmrirmmmrtaniiann,
700+
8004

900+
1000
40°

120°W

SRR ~ AW

N MANETEF

NN et 112221

1000 : :
40°E 80°E 120°E 160°E 160°W  120°W
60,V
5

E7 20138 B F5°—25° N4 [0 EH R & [a EH BB IR
R (EEHFEET KE1001E, BA0:10°hPals; . R
HEXARNRREEEEET/NF-1.5%x10hPa/sfikF

1.5x 10°hPa/s; ZEXEESI:m/s )

Rl AR R R AR G P — o, M
AACRR T SR T A SR KR Ak, [R5 52 B AR
P A R e L DA F R R B U R S R R
FIsem. fhIE3d i WL, 201345 Zm W 4, 2%

Progress 44 7 # &

HH K I8k 2 S BT PR I R — 5 R T P D T
RIL, 6 A Bl 7H A A8 H R KTV R
(0°—25°N) , JUHEIAE TP, Hris b
BRIk WL, 20134FERIA £ K
Zo: Pl KT R B R VR 1 e R AR, R
RIS PR TV M 5K R B ARG 4 £ 2 X i

B, AR RRERE B YE 1 R 20 A SR A A
AR, .
(@) 64 \/
200+
300
4001

o

500+
600«9
700+

800 \ l
10001 s

30°S 20°S 10°S EQ

0y77 7
20 ‘l O
3004
400
500 ‘
600

700+ l I

800+

1000] IR

30°S 20°S 10°S  EQ
(c)8H

o
n

o

\7

10°N 20°N 30°N 40°N 50°N 60°N

3004

400+
500+

600:?\
2 //@A

30°S 20°S 10°S  EQ

10°N 20°N 30°N 40°N 50°N 60°N

E8 20135 B F125°—140°EZ M & m EH BETIR
R (EEHEET KE1001E, BAH10hPals; ZhiERKIE
Bfi: m/s)

AV 7 R i s A, BRI H i 2 X L& 1) B89 R
X, WHERATEENE. WEEAILY. SR, 20134
57 i e v, (HE AW AL0. AR, Rl
(03X PR AE A A I X Bk 22, sed H1 4L

Advances in Meteorological Science and Technology S&EHE#R 5 (5) - 2015 | 21



RELE LU

dvances in Met S&T
MARICBK T H M2, iR mD, Xl fg 2 h
T B AR, Aol . AR TR
AN BT ECIWIGTEN, AR 60 ZE 1)
SEIEAR B SEL NifoAD Y, ATl 55 2R R
P DX (R REAR DGR A, BAE AR L P i X 500hPa= FE 1)
SR, A ZRJE M BH 2 i e 58 o 20135 & 2 5
75, BT RNV EERR AR AR, AR TR ZE
AR AW BHL2E 5 s 1R B BSR4 45

AN, EI9%5 i T 1974—20134F i & BRI K i A1
T e SRR I AR EE SR8 . i L, 20134FET A
RRE AR 5 A i K (7 F I 404 SR IR 2B DU D
1M AR I W D o BFFEER I, A BRI K Bt A 5 AR
BIEZAENEZE, VUK CLAR 2 BT i A IUE
B A 2 O i s S =7 | ST o | e
VT L X AR R (P R 5 T3 AR RS
/>4 ' BONA 2 B vy JsUh AU AR 5, i R
AR E R bItEgneg, AR TR g6,
7 IR T AR R A, El s, R
VTR A DB, el W, 20134F A A BRIV AR
SN 2 A AR 2D, ] RE R E R S A A
Fll e SR B 2 RS i (1) A R R R

| JYSIFNLT T

TR SR

1975 1980 1985 1990 1995 2000 2005 2010
1

&9 1974—2013F R LR L K BEANE RS FREERETF
(#f. 10°%km?)
Zr AT W, FEET AR R B FE TR R . BRI AR
T AN S S R, 20134 B A AR KRR
RS, WS S RS S Sg, &S b,
R =W, ARAbAmiEEL, SEEREE L7
Bk EmMZ, MITREKmD> . AL, R
KPR G R R, BRI 2 .
5 ZEigFitie
X} 20134 v [ B Z= B /K S LA T [, 43 3 3
B IK S AR A RS B BRFAE, DA N
N AR R SRR e, BARLS ek
(1) 201343k [H B =Bk A ms i 2, KRR
A6 w5 E R AR AR, B WA A T AL AR AL
D, PEAE B KA e i i 22, He v 2R b A b i A

i, T HER RN = 5t BV R SRR SR>, R
SR,
(2) MR E 2 MR R G017 N BC B R A n]

DL, 20134FE AR W 2 RS PRI 5s, B B84k i
=, mlE ARk e R kB L, TN
UINEmTEAR, sk T KV R dbgig s [ ROT A 2
XA PRI, 2205 N ARDGA RIS S, RO
PHIE R RTE B M, AFITAZAME T fERTE TR
RY BN AR E T, AR TREIL X
Bty SETHFIO X R A 2 B K R .

(3) 1045 H T A & IR R 35 25 Ah inae i
AR R R R G B R L (58 m ZR  ZE R S
B3 TRIAE T A ARG, e FEX20134E Hh [H 5 2R [ K
SEE TP, WA R HE T ME . KT
RV VERE, WK s RIS 1SR IR, R
s PRPURAL, ARWEZERNGE; & FEEE RS R
b, JE AN R R AR, R
ml s nsE e, & HERUREFHmMEZ, SN
IR AR BT S IR, ISR, A E A
PERCGEIE S, mlEnss. PR . Thmdi b
WichE, AFFAZRE T, malsmiidt, A0
K2R ik, s 7oKV ARSI AERE L
Jy MDA AT Rg, BT Bk %

| armumfis

ARG || UK AR = ALV
FSBiik: i A PG R

it | s FRTY ST |
SATRRE R | | BRSO

ka1 g ) | BESAARE I As

i — : :

SEMEAEAY [ Bl R |
(KNS

(] ot Hadieyl T om0
| it [ morsemg |

E10 2013F HEEFRAREVNESH—SIEEE

AR B 2RI R SR 7 I ECE
B 720134 2= [E b i md I H RN, It —20
PRV T IR AR 7 S5 A o 38 T 6 06 2R I BB 2R AT &R
SRR, LLUIR A [ AR SR PR R
WPEft—me 2%, s, g2t Lk, hEEE
LW BE AL, WEREOE S LAE L T ™ E Rt
B E, 112000, 2003, 2005F120074EH 24 i
201240120134 = 2 LAl b — b b 28 ST
JALDUEHLX, REIHALP R AR, 2R EWE
— OB R P BRI 2 X e —AMEA OGE
FHERT B )8, 4 3 SCo AT

22 | Advances in Meteorological Science and Technology S&EHE##R 5 (5) - 2015



SETM

(1]
(2]
(3]
(4]
(5]
6]
(7]

(8]
(9]
[10]

(11]
(12]

(13]

(14]

[15]
[16]
(17]
(18]
[19]

(20]
[21]

FZRAGENERTIEERS. K AELERTEHR
A A B B, 2011.
RE®, FRT ARE, & PREAEERAGERENAER: T
YK 28I X MR 2R, 2006, 21(11): 1109-1118.
HAE, 0. AR S BN A2 B fo iy 5. B 4], 2001,
46(11): 890-894.
BRI, B, ik, & RERFHABRENEREFELIMR
HERTAMREZRGTIE X F. KA, 2006,30(5): 730-742.
FHR.1998FE RAHR A E LA FEAGERENYH. A%,
1999, 25(4): 20-25.
HEM, WA, KA, £ 2011EERKEMKTH KK E
AR R H AT KRR, 2012, 36(5): 1009-1026.
HEAM, IR, BER, . - T200945 9K I T H X H4:
[ T 3 A2 19 10-30 K 2248 1 R 2 0 B WY R UK B E 4. BB
% M pkE ) 2013, 43(5): 836-847.
BB E, HEM, TR, £ 20108 REZEHRAREAERE
AT BT . KA, 2011, 35(6): 1069-1078.
T—L. FFAGWMNG#EME. AR E#E, 2011,
1(3):14-27.
HadE, RV, BMAGRSET NG E P& 2R,
2001, 46(11): 890-894.
e, AR AR L 4 AL A 4O RAE, 2012,
KK, H R, ZRH. KRENRAE L FIOR KRk K R
R F A & F 4, 2013, 24(5): 513-520.
B, & AR, HAE. P ERHEF T ER AR NERFRT K
BT A% F AR, 2005, 63(5): 728-739.
HERE, BT, K REABEEZTHR ARG EHSHENR
PR R EE R ARMEN KR, KARFE, 2011, 35(4):
589-606.
M E, KK =, KR 1998F KLt i R ENAKY &
R REIRG A Ak 5 FIEH KT, 1998, 3(4): 290-298.
WRAEZE, SRIEBE, I 7. 19994 B = E KR £ b D ik B4R
AME 5 TR 5, 2001, 6(3):312-320.
gk EEM, 2B 20034 M 5 T KB &R E KK
BBy % Z. #0422 % 4], 2004, 20(5): 505-514.
FehT, THE, THEIT, 4. 20134 F F A0 7% B AL ROk A #
#r. A %, 2014, 40(1):119-125.
BRI, L8, B, 4. 20124 REEFHEATN S 2 H K E >
M. KAFHF, 2014, 38(2): 237-250.
T—iL. BERAF. b A% H kA, 2005.
T —iC, # B A 19984F F B K it Ak i i B9 AR 5. AR
452003, 61(2): 129-145.

[22]

[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]

[36]

(37]
[38]
[39]
[40]

[41]

Progress 44 7 # &

Simmonds I, Bi D, Hope P. Atmospheric water vapor flux and its
association with rainfall over China in summer. | Climate, 1999,
12(5): 1353-1367.

TR, L, A AT T8 KA S 2 Kt E T XA KR R
KRR 2005, 16(3): 432-438.

BNA, RTAR, 23R, 5. 201048 ¥ 1 fo K A BRI o Bt
AW B, A%, 2011, 37(4): 446-453.

MRk, REAR, BWF. MAEARTEFNKKEELFZARER
RAMERE. KA, 1996,20(5): 575-583.

KE=, MiFs. BN P ESERRAREEFREAG TR A
% ¥ 47,1998, 56(2): 199-211.

ZEH, AL, AIGIR, & Bl R HEARLRKEE. KA
#2003, 27(4): 503-517.

14, oM, ILE, %, RAARE “AEXL” KEHE
W0 B A2 4R, 2006, 51(23): 2803-2809.

rpim v, HEMR, AT, F R EEFERARBENEE NS
M. KAFHF, 2012, 36(3): 487-494.

KKz, WiFs. B0 ATFH#E BT RN O
5. B & FR, 1999, 57(5):539-548.

KR Z, WiFE, REAE. AT EEREHNERTHE KT X
B3R, AL ¥4, 2003, 61(4): 559-568.

B4, Itk 2 240 El Nifo#] 8] 7 3% 1 5 5 % Tl A
B Bui . KARHE, 2000, 24(4): 461- 469.

RARE . JE R R T H 3 A 2K A TR fr o B AR . K
B R, 1996, 20(4):422-428.

BLVH, I UE. KT 7% B A w8 R X 2 4 o IR R v L e B
5. KRAFE, 2000, 24(2):193-206.

WER, v, KT gEERm R T EEREZEW AT
FER A B R KR B K R AR, 1991, 8(1): 16-24.
FEFH, R, Wk, S 1998 EF AL THEHERY
# KR BRI AL Bk Bl I AR. B AR B AR, 2011, 24(2):
221-227.

BT, A R AZRT ARG FESETaR T EHER
ERMERE MR FZ . KAF, 2010, 34(1): 213-226.

FREA, X, ERE. FRERAERERE P HTELEZR
K EAEE DL B R LA R %, 2008, 28(1): 1-7.

EAA NEH, REE, £ 20074 AR E MR IE KT
M. KAFFF AR, 2009, 32(3): 436-442.

BR, T—IC, W4, +EERWEERERE s it
B B A, 2010, 55(1): 68-73.

22508, RAR R, HEMR. B A #20124 B F Bk R AR R
A ¥ 8645 5 AT, FE 4, 2013, 62(9): 099205.

Advances in Meteorological Science and Technology S&EH&#R 5 (5) - 2015

23



=

SERE
dvances in Met S&T

BRSSP RE AR R B E LR
R4 HT

BRSNS xEmER' Hekhi' gk Bk
(1 B EBE R EFZE e 2 K7 A R R IR I 92 854, b st 100029;
2 AR RRERFRE, B 2100935 3 MR 45947013BA, &K 246001 )

HE: FAASEENNEL. BXENEZFL, NBLTEAEWNARF20114E£6 5230 F201267H218 ( LT &K
7 218W ) REFIEFTHKAFERFREMNRERES (MCS) 3IEHNASRUNERFETON, EREWH: SHFLRE
MHENEHRB LRI RS, RARESHFETER (PS) BKPFRENRRES; MAERWPPSEMCSEKTHT
X L EMCSHE N MR R RILBEE AR, MERBRIKEHI%E, B7 - 21FNIBAREMERE WL TR
MEIPSEIMCSEHIZ B RIEF e, ZXEN = FE X UIUNEN L F=READZHORSFMERERIER, BERER
RETURAE ZHEE. ARSI UEERICRTS, MRABLERRATRBNEXN DT UP I EEEBUNE
i, MRENHMEEHEFERNE, XEFTHRMENEEERTEESSBESTERKNEAZEZ—; BN, W
REZAGFENERRENERABEANESE, KELANE. NaZ@dENEBRE2RYE IR SHE
FEKARE,

(i%: B2W, PREMNARS, WNEL, WaFE, NEBLEEL

DOI: 10.3969/).issn.2095-1973.2015.05.003

0

HY

=U

Analysis of Two Heavy Rainstorms in Summer Beijing
by Using Observation Data with High Temporal and
Spatial Resolution

Qian Kai**®, Liu Jinli*, Bi Yongheng', Han Yong? Li Daren'
(1 Key Laboratory for Middle Atmosphere and Global Environment Observation(LAGEQ), Institute of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029 2 School of Atmospheric Sciences, Nanjing University, Nanjing 210093
3 Unit 94701, PLA, Anging 246001)

Abstract: By using S-band weather radar, 8.6 mm wave-length cloud radar and wind profile radar data, the two heavy rainfalls in June
23, 2011 (hereinafter referred to as the 6:23 rainstorm) and July 21, 2012 (hereinafter referred to as the 7-21 rainstorm), which occurred in
Beijing area, are caused by a meso-scale convective system (MCS). Observation results show that the characteristics of linear convection
were found in two rainstorms, and its organization mode was classified as parallel stratiform MCS (PS). Such MCSs in the middle and
lower reaches of the Yangtze River move to the east or northeast, but these two MCSs move to the east or southeast. However, the PS
which affect Beijing during the final stages is moving to the northeast. Millimeter wave cloud radar could observe the morphological
characteristics and development of the cloud over the station. The intensity and velocity of the echo show the evolution, internal structure
of the cloud and precipitation state. The wind profiler data indicate that similar changes of the wind field existed in two rainstorms.
The interaction of the east wind in the boundary layer during its early stages and the special terrain might be one of the factors leading
to the heavy rain in that summer, Beijing. Meanwhile, the velocity in low-troposphere increases significantly before rainstorm. The
strengthening of low-level disturbances, wind direction shear and the ultra low-level jet are likely to be the causes of heavy precipitation.

Keywords: rainstorm, meso-scale convective system, weather radar, cloud radar, wind profile radar
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A Review on Applications of Tropical Cyclones
Ensemble Prediction Technologies

Shen Yueting"?, Qian Chuanhai’, Li Zechun®, Fan Guangzhou'

(1 Chengdu University of Information Technology, Chengdu 610225 2 National Meteorological Centre, CMA, Beijing 100081)
Abstract: The development and advancement of numerical ensemble prediction technologies have improved tropical cyclone
(TC) ensemble forecasts and their applications. TC ensemble forecast has played a more and more important role in TC routine
operations. This paper summarizes the TC ensemble prediction systems of ECMWF, NCEP, JMA AND CMA, overviews the

applications of TC ensemble prediction on TC’ track, intensity, precipitation and genesis forecasts etc., and looks into the future
development and application of TC ensemble predictions.
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0 3IE R R . AT, SO 2 T e,
S JjE (tropical cyclone, TC) MyZ TR BIAE FF A f) KA RS AT I 0 2%t LA i s 22,
DR TR . BT RIE, HF 20084F AR A S “JAM 7 . 20104 Ik A K. “
HGGROET MR PR, IR, ey 7« 20LLEERBRE A “HEE T A R %,
T 0B B T B 48 S i, RN T TCHRL 25 11 T ECMW FE5 5 {8 A5 X A0 A o P 004 e KA 22
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G IR, BIETCHUDLE . WP R,
O BT 5 K KGR TCZE i b 3 29
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AL B J7 % (stochastic perturbed parameterization
tendencies, SPPT) UOlx 4y 3 2 # Ak i 75 v 1 sk
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H T S A 1 20 R R U B sl B AR 1 e PR
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o B VFEALE RE I PP T SRR AR AR #
ECMWFA WAL A TE AL & Tk 248, Hb
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AR TR L TR I TR R A A
Sk VIR SR HSV Tk BN 7 5
%L Cevolved SV FEHETFH A 4£ & B RHAML-7F
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734, ECMWF— B S0 T m A S B UK 4 9
EHNTEF P 19924F12 HECMWFRE S T 2T
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SET AR HER RS TR R G0, B 1~ 10d 1) TR
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10~15d /8 AR TH 28 T, 3191625, [7] I 4 45 ik
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JUFECMWF A BREE 45 THUHR 3R 46 11 7 41 5 R a5
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Effect of Tropical Cyclone-like Vortices on the Evolution
of Asymmetric Thermal Disturbances

Huang Hong"?, Wang Xuezhong", Jiang Yonggiang"*, Chen Zhongyi"
(1 Institute of Meteorology and Oceanography, PLA University of Science and Technology, Nanjing 211101
2 Key Laboratory of Mesoscale Severe Weather/Ministry of Education and School of Atmospheric Sciences, Nanjing
University, Nanjing 210093)

Abstract: Three tropical cyclone-like vortices (TCLV) are constructed following the empirical formulas. The asymmetrical thermal
perturbations are imposed at the radius of maximum wind of those vortices. The evolution of such perturbations described by
disturbed potential temperature, vertical speed and potential vorticity is simulated using Three-Dimensional Vortex Perturbation
Analyzer and Simulator (3DVPAS), then the hydrostatic adjustment, the thermal and momentum fluxes, and the energy
transformation are analyzed. The results show that the evolution of asymmetric thermal perturbations in three TCLV underwent
three main stages, i.e. hydrostatic adjustment, quasi-hydrostatic balance, and growing (for unstable vortex) or decaying (for stable
vortex) stages. At the initial non-hydrostatic status, with the dispersion of gravity wave, the perturbation potential energy decreases
rapidly, whereas perturbation kinetic energy increases, and the thermal energy and momentum transmit outward. The time taken by
the hydrostatic adjustment depends on the stability and intensity of the basic TCLV, and it will take much more time for the stable
vortex with less stability to finish such a process. The formation and evolution of spiral band-like structures are shown in the initial
two stages, which exhibit a larger radial scale in hydrostatic adjustment stage than quasi-hydrostatic balance stage. It is easier for the
outer spiral bands with a longer radial scale and longer lifetime to form in stable vortices, but it is much more difficult for such bands
to form and maintain in fast developing unstable vortices. The results in this paper indicate that the formation of distant spiral cloud
(rain) bands goes with hydrostatic adjustment in tropical cyclones on the condition of quasi-hydrostatic balance, and spiral bands
concentrate inwardly to the inner core of tropical cyclone and finally form the eye-wall and rainbands complex. This research gives a
valuable insight into the mechanisms of the formation and evolution of distant spiral rainbands.

Keywords: tropical cyclone intensity, spiral bands, thermal disturbance, gravity wave
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Research on the Measurement Precision of the Rain-
Gauge Networks
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(1 Department of Atmospheric and Oceanic Sciences, School of Physics, Peking University, Beijing 100871
2 91395 PLA Troops, Beijing 102443 3 The National Marine Environment Forecast Center, Beijing 10081 4 Baicheng
Ordnance Test Center, Baicheng 137001)

Abstract: Reducing the rain-gauge Stations Method and Formula Method is more and more commonly used to design rain-gauge
networks. The relationship between relative error (permissible error) of a real rainfall and Rain-gauge networks density can
be determined by them. In fact, relative permissible error is relative deviation, The real permissible error is the sum of relative
deviation and relative error of the most densely Rain-gauge networks, and it cannot be assessed currently. To solve this problem, a
method is obtained from Levy-Lindeberg Theorem theoretically. Based on simulated rainfall fields and high-density rainfall data
during Meiyu season in Anhui Province, the measurement precision of the most densely rain-gauge networks is assessed by the
Method. We calculated 2005-2008 rainfall data during Meiyu season in Anhui Province and concluded that relative error of the
most densely rain-gauge networks is 6%-10% in Huaibei Plain , 8%--13% in the mountains of southern Anhui Province.

Keywords: rain-gauge networks, design, reducing the rain-gauge stations method
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A Statistic Analysis of the Threshold Value of Strong
Convection Weather Physical Quantity in Liaoning

Cui Shengquan®, Liang Han?, Li Shuang®
(1 Liaoning Province Meteorological Disaster Monitoring and Early Warning Center, Shenyang 110166
2 Shenyang Center Meteorological Station, Shenyang 110166)

Abstract: Based on Liaoning Province from 2003 to 2011 in strong convective weather sounding curve data files for building
space and time to get the sounding station sounding curve changes in sounding data file, using MICAPS software calculation
for each physical quantity parameter values, the physical distribution range of parameter values in all kinds of strong convective
weather is summed up, determining the threshold value based on strong convective weather patterns. In terms of short time of
heavy rain and the hail weather index (A), Integral Q (1Q), K Index (K), Showalter Index (SI), zero layer height (H,), 20 degrees
below zero height (H._5), the six kinds of physical quantity parameter values have obvious differences. Strong wind weather
between short-term rainstorm and hail weather, and its parameter values with two kinds of weather have comparatively large
cross connections: (1) analyzing A , 1Q, K of three kinds of weather, it is shown that the water vapor of the short-time heavy rain
conditions is significantly higher than that of hail weather, and the heavy rain that depends on water vapor than the hail weather is
higher; (2) from the Hy, H_,, comparing and analyzing the two kinds of physical parameter values of hail weather, the parameter
value was lower than that of heavy rain; (3) the hail weather Sl is higher than the stormy weather.

Keywords: strong convective weather, physical quantities, statistical analysis
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Abstract: According to the “standard meteorological observation”, “surface meteorological observation system software operation
manual” and relevant technical regulations, some problems were presented at automatic weather stations, problems such as great
wind and wind time missing caused by operational software, the duplication unloading of J file data when the collector was
switched off and abnormal records when the sensor was replaced. In this paper, these problems are analyzed and addressed. Their
relevant processing methods are introduced for the reference of professionals dealing with detection work so as to improve the

quality of meteorological data of automatic weather stations and ensure the accuracy, continuity and data integrity.
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“This study comes at a critical time for Earth system
science across NASA, NOAA, and the USGS, as the efforts
of the past few decades have ushered in a golden era of Earth
remote sensing, but we have yet to determine how best to
sustain this enterprise across basic research, applied research,
applications, and operations. A prime example of this
challenge is space-based observations in support of weather
monitoring and prediction.”
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“It a great time to reflect on achievements and look
forward to future discoveries.”
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“The concept of international meteorologists had been
on Met Office’s drawing board for some time, but we’d never
previously had the resources to make it happen. Haiyan’s
severity brought things forward, albeit with dual-role consultants
who spend 50% of their time on international matters. It’s about
moving away from the idea of ‘here’s your weather forecast’ to
“here’s your weather forecast, its consequences — and how you
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can ensure the comms chain flows’.
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“We’re putting sex-specific names on a thing with no
biology. Can we ever move away from it?”
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“By showing how high the flood water could rise
in terms of brick courses, and providing a corresponding
estimate of economic damage, these new maps can help
residents see the impact of low probability flooding
scenarios”

AT F SRS KIS B A0, Bl
PRAEAG L & BB B AT KA A, X AT A R A
B A 8 B RAAFIRT fe b KB 69 &l 7

—HEEZEFERL (NOC) MFpEAS , @
—NHKZIERR S SRMRENEST R, BEFRHT
— N IUE TR | SEBIEE KA =AINEINT K
RRBRKIREK. ZHENREA. REFHEAFNThomas
Prime , Xz TEM T H— SRR,

“We really cannot predict, even on a 12-hour notice,
where these storms are going to be.”
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“The formation of the Drought Risk Management
Research Center strengthens NOAA and the federal-state
partnerships that help to make the nation more resilient to
drought. It will fill a vital role in linking the best available
research, data and information to states and communities
as they plan for and cope with the impacts of this pervasive
hazard.”

Advances in Meteorological Science and Technology S&EHI#R 5 (5) - 2015

79



80

TEBE

dvances in Met S&T

%SOJF\ 'i-.‘:l:." :FIJ SkISEZE 201542108108
- g

0155 FAMH "FMERBRZRE A TE" —X, BAGLT LY ARFELARGFHERE, SHTFFET HMELRHBITR
TABRBERESHHEEENAL, FTHARARERSHHERARAGHY, XRTMEARBES AT EFEARREL, 2R
AXEEHTAL, BELE%E. A%, KE, REPETES, —BELRANHRBERTAHZHRAXE, AXALHEHE A
BHHREHRAA KRB —H, MEREARARNERABA LR ME 2 ARG, TEFE, 288 RE, BRLEXFAAE

BRA AN B RBER NS

BEE (from{EH)

BMAAMRBEREZMES T ML, ZERENE, SEHIT, HERIE, HAZRTEEAN LD AEME, REETHMR

FE, RBEERE T XEFRRZA,

‘@ KRER A

201548 FAMHy S RE ANRB K BAF R G ERRETERZ RN —X,

NETEFEREWER T &, HREERE

WEREHTEH X BHEr, EEENBRTLERLY, B2 ENERENENAE, A2 NRBGER T, ERETED

e 5 —REHTE & e R B TA AR RS #h

HEE (fromEE )

AT, NREHK RPN ETANBR A, AR EM IR RE LRSS ARSI A, BRFRENK
W, ANRHABRPERMEABEAN, B EIE N LR R L N L, IR ERE W EERERTES — o 24

BRTEARA, BAEHEERER R TET EHHN .

KT ARREBH RPN RETE G T k5 —RBHAM, FHNFERE AN, TGN TR, 2RI T &EEN
BEA ST, BEEHABR AT —RBRNEFERPEREE, ARAFA -GN ERGTEAIN T E2EKRE, £—

A VBTV oy Al b o R AR kA E I R R B AN

(LH79T)

“FFRF LR F S mL, ik T NOAAF
WRI-MEYIRZ, A TEREAFTFEZEA MM, T
SHERER G FIEFELEMEAERE RN
AV EZOIRAAN, BBEHENXN A3 X —RATRE
A, 7

——HNOAAERLGESFTEEE RS (NIDIS ) REIRF
BN EERAFHBEIFEUniversity of Nebraska-Lincoln
%3z, ZHPOEFMERFREKFD (National Drought
Mitigation Center ) €2, EREIZFONIERAN ,
NIDISZ{FRoger Pulwarty k% 7 _EIRE X,

“NOAA welcomes this new role from the aerospace
sector. In fact, NOAA spends at least $20 million in
appropriated dollars annually to purchase commercially-
provided satellite, lightning, airborne, and in situ data.
NOAA anticipates purchasing more data over the coming

years as the aerospace industry matures and develops new
and additional data streams, and as NOAA has a chance to
evaluate how these commercial sources of data can meet its
operational requirements.”
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