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On the Oscillation Mechanism and Restoring Force for
Rossby Waves

Cai Ming', Yu Yueyue’
(1 Department of Earth, Ocean and Atmospheric Science, Florida State University, USA
2 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (LASG),
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract: The recent work of Cai and Huang'" presents an entirely new view on the physical origin of Rossby waves: the presence
of the latitudinal variation of the Coriolis parameter and/or a sloped bottom terrain serves as a mechanical barrier that causes a
mass convergence (divergence) when a geostrophic flow crosses it uphill (downhill). Part of the mass convergence (divergence)
causes pressure rising (falling) along the uphill (downhill) pathway while the remaining part is detoured as an unbalanced flow
that crosses isobars. This mechanically excited unbalanced flow is subject to a “half-cycle” Coriolis force that only turns it to the
direction parallel to isobars without continuing to turn it further back to its opposite direction because of the balance nature of
the flow parallel to isobars. Such oscillation, involving a barrier-induced mass convergence, a mechanical deflection, and a half-
cycle Coriolis deflection, is referred to as a mechanical-Coriolis oscillation with a “barrier-induced half-cycle Coriolis force” as its
restoring force. Through a complete cycle of the mechanical-Coriolis oscillation, a new pattern of the geostrophic flow, which is
in balance with a new pressure pattern, emerges to the left of the existing flow when facing the uphill (downhill) direction of the
barrier in the Northern (Southern) Hemisphere. Due to the latitudinal variation of the Coriolis parameter, the f-barrier is always
sloped towards the pole in both hemispheres, responsible for the westward propagation of Rossby waves.

Keywords: Rossby waves, Coriolis Force, geostrophic balance, unbalanced geostrophic flow
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DOI: 10.3969/j.issn.2095-1973.2013.05.002

Validation for Downward Shortwave Radiation of GLASS

Product by the Coordinated Enhanced Observation

Hu Yonghong', Bai Linyan', Wang Hesong’, Mi Xiaonan"’

(1 Key Laboratory of Digital Earth, Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences,
Beijing 100094 2 Key Laboratory of Regional Climate-Environment for East Asia, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029 3 College of Geoscience and Surveying Engineering, China University of
Mining and Technology, Beijing 100083)

Abstract: As a driving force of the surface energy balance and the land-atmosphere interaction, downward shortwave radiation (DSR) is
an important component solar radiation received in the land surface, which has already affected weather processes and climate change.
Currently, DSR obtained by means of remote sensing products has become key parameters for land surface processes and climate change
research, and validation for DSR datasets will provide necessary or reliability information of DSR datasets by errors evaluation, further
improving next-generation DSR datasets. In this study, surface shortwave albedo of each station were derived from field measurements
of the Coordinated Enhanced Observation Network to assess the new generation DSR product of Global Land Surface Parameters-
Downward Shortwave Radiation, GLASS-DSR and evaluate its reliability. Good agreements were found between the field measurement
and satellite results with overall relative errors fewer than 4% and RMSE fewer than 140 W-m ™. It is heterogeneous among different
observation sites, and better agreements were homogenously achieved. The characteristic scale was also found for monitoring downward
shortwave radiation variation, which is an important factor in influencing the accuracy of derived DSR.

Keywords: downward shortwave radiation, arid/semi-arid area, radiation budget
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A Preliminary Analysis on the Coverage of Weather
Warning in China

Sun Jian, Yao Xiuping, Wang Lijuan, Shen Guicang
(Public Weather Service Center, China Meteorological Administration, Beijing 100081)
Abstract: A high coverage of weather warning is the key to improve the ability of weather disaster prevention and mitigation.
The special assessment shows that the coverage of weather warning has reached an all-time high: 77 percent in the first half of
2012; In all mass mediums, mobile phone messages take the first place, by which the coverage has accounted for 61.75 percent;
Television takes the second place, by which the coverage has accounted for 15.58 percent; Internet and the rest ways have
respectively reached 13.59 percent and 3 percent. With the coverage of weather warning increasing, mobile phones and network
are becoming the most important mediums for communication. The introduction of the information technology to weather warning
dissemination will shorten the warning-receiving time for the public, widen the range and increase the amount of information

dissemination.

Keywords: weather warning, coverage
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The Business Application of Wind Profiler Radar in
Beijing Meteorological Bureau

Song Qiaoyun, Sun Chengyun, Liang Feng, Wang Ling, Yang Limin
(Beijing Meteorological Bureau, Beijing 100089)

Abstract: The paper briefly summarized the business application of wind profile radar data in Beijing Meteorological Bureau in
recent years. Wind profiler radar provides the possibility for real-time monitoring and analyzing the occurrence and development
of weather especially the medium and small scale systems. It is helpful to have a better understanding of medium and small scale
weather system physical mechanism for the weatherman so as to improve the nowcasting forecast level, if the direct or processing
data of wind profile radar is applied to weather monitoring and any case study. Wind profile radar and microwave radiometer, used
in conjunction, can build special soundings to make up a deficiency in time and space resolution of conventional soundings. This

paper aims at providing a better reference to wind profile radar applications.

Keywords: wind profiler radar, Beijing, weather forecast, business application
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Introduction of WOFOST Crop Growth Simulation Model
Mechanism and Its Use

Yang Yanchen', Wang Jianlin®, Song Yingbo®
(1 Nanjing University of Information Science and Technology, Nanjing 210044 2 National Meteorology Centre, China
Meteorological Administration, Beijing 100081)

Abstract: The WOFOST (WOrld FOod STudies) model is developed by Wageningen Agricultural University and the Center for
World Food Studies. It is a dynamic explanation model that simulates the annual crop growth with the specific soil and climatic
conditions. The model emphasizes the application of land quantitative evaluation, regional yield forecast, risk analysis, the annual
yield changes and quantization of the effects of climate change. The simulation of model is based on the crop physiological and
ecological process, including assimilation, respiration, transpiration and dry matter distribution. WOFOST model consists of three
levels of the crop growth simulation, the potential growth conditions, water-limited and nutrient-limited conditions. This paper
introduces the development and application of WOFOST model, its theoretical basis and operation and so on, to facilitate more
people to quickly understand, grasp and use the model, and further promote the development of crop models in our country and
raise the application level of service.

Keywords: WOFOST model, model development, model structure, theoretical foundation, model using
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Discussion on Threshold Determination in Defining
Extreme Temperature Indices

Li Jiao"?, Ren Guoyu’, Zhan Yunjian>’
(1 Tieling Meteorological Service, Liaoning Province, Tieling 112000 2 Laboratory for Climate Studies, China
Meteorological Administration, Beijing 100081 3 Chinese Academy of Meteorological Sciences, China Meteorological
Administration, Beijing 100081)

Abstract: In this paper, the application scope of fixed threshold and percentile threshold index is compared during extreme
temperature events. Also, the determination of percentile thresholds for defining extreme temperature indices in studies of long-
term change of extreme temperature events is briefly summarized, and the differences of data and calculation methods used in
different studies are compared. The effect of reference-period selection on percentile threshold values and the results of analyses
are discussed. It is clear from the overview that both advantages and disadvantages exist for different methods of percentile
threshold determination. It is found that the long-term trends of extreme temperature events detected are almost the same when
different methods of calculation are used. In order to enhance the significance of the statistical analysis of extreme events, trends
and to compare the analyses among different studies and different regions, however, it is necessary to further improve the methods
of data selection, data processing, threshold calculation methods and the usage of climate baseline period. It is advisable to
consistently use the uniform methods for determining percentile thresholds.

Keywords: extreme temperature events, fixed threshold, percentile threshold, methods of calculation, climate baseline period
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Verification and Application for 500hPa Height Forecasts
During the Period of Typhoon MUIFA(1109) Using the
Optical Flow Technique

Zhu Zhihui, Huang Ningli, Pu Jiawei
(Shanghai Marine Meteorological Center, Shanghai 201306)

Abstract: Using the optical flow technique, S00hPa height forecasts of two numerical weather prediction (NWP) models ECMWF
(EC for short) and T639 during the period of Typhoon MUIFA(1109) are verified and interpreted. The results show that EC has
stable errors in 24h, 48h and 72h forecasts. Its 24h forecast intensities are 2-9gpm lower than observations, and angular errors are
between 180° and 240°, which are between west and southwest. Its 48h forecast intensities are 8-18gpm lower than observations,
and angular errors are also between 180° and 240°. Its 72h forecast intensities are mainly —25 to 26gpm lower than observations,
and angular errors are mainly between 170° and 290°. By contrast, the intensity and angular errors of T639 are not so stable. As
for displacement errors, the performances of EC and T639 are both stable. The similar disparities between observation fields and
24h, 48h and 72h forecast fields of the two models also show that EC has better forecasting performances than T639. Finally, an
application technique is used to correct the 48h forecast fields according to the 24h forecasts errors. The results show that when
the distortion errors of 24h forecasts obtained from the optical flow field are used to correct the 48h forecasts, the correction fields
are more similar to the observation fields than the forecast fields themselves.

Keywords: optical flow technique, MUIFA, verification and application, geopotential height

1 3|5
ST LML S 0 A, B

TR AR A R AT A L R SR AL, 1) AR 132 3 )
ST I 1B 1 SR L R AR AR IR 1Y), 2 TR TR s

Y124 5K Gibson T-19504F 42 Y, ZEEMG AL BEAIE, JEiR
AR CE AR F o™, ZEasiah, Ba sy
A, T4 b sk g, th =g Bk,

A5 B 2 2013 F4 A 16 8 ; £=HH: 2013 F7H 29 8

% —1F% . K% HE (1984— ), Email : zzh830830@163.com

KHEE . LiETALEE ERE (MS201211); FEA
% BTRMA EAAE (CMAYBY2013-023)

Advances in Meteorological Science and Technology S&EH&#R 3 (5) - 2013 | 41

B E R RIS LR DT . JCR I T2
AR P P8P B P () 45 3% 5 P 308t 4 P 2 A ATAR S
RfiE & QG R ER “igs)” , RWFTTEIMGK AL
I TA] AR A 5 e g rh ik gy R ILEZh IR R, &
PP YRR S Y, T ORR I =4EE s S
AU SRR o BRI T oM, W LASEBL
P EAR R ERES . F AT, DGR T N R

/

L HERRBIAERES . 83T S S LA



]
= $ =‘-v

SERE
dvances in Met S&T

KBRS UAY 3 IVA S I R/ N VSRS SN
ANk .

RS G, TR SR 6 SR N T BRI R
AT TR, 4 R W S A A e R 11 i X O PR KR
AR, DGR B B PR . B R A
A AR PR R A R e — 2 B 4Rk
Ry, Sl SOOI A 3 ok et T DAA B A A A
s, B, N G AL AR R R A R R
DU SR AT B AR R 06 . T8 o SR A7 T 3 A0 I 3
Z IR PRI G R ,  n] DAFS B S B AN I R EE RO
Wy, IR AL T E A AR R 2 7 T AR A
(15 A, Marzban VR % it B R4S 56 1 H i v
REEG IR R G-I AURTR, S3EY, @
TR G o i o s R R 2 . R ZE A RS R 253
B, AT DMR b b PP B TR e 22, 5546, R
B A G0 b RUBE R TR R S84 18K I [] /72 41
Y AR 240 TR, 1) DA 5 PR AR Pl
A, WECER, b ROBEARE CHE 7 ARy i X A B S 1)
SREE O 25, B SR AE F NI, BT B b
—ANS50km[f RG2S, X T BE AL HRL 20 AR 1)
H AL FEIE 1

TE201 14RO om & X “ ML ¥ 2% 12 Tk
o, AERS RHUR I BE AT L T O 2%
Bl RS E G JE TR MR BAE BRI
W7 LR P B R W RO AR B R i S
fili, AH “Hge” 3UCHS RS EORREE ) k74
Fi80~200km AL iEdL o i T EUE B M 4R
SHACER Z I, H St g s —
(AR 22 FUAS A2 o SR — AN ABE T TR 38 22 AR LR A
E, WAEHIREG R AR =S H 0, AR
A R FH 3 26 3 7 A 2 4 e TR e D I — A T
Bro DG, ASCRIHDGIREAR T 1 “Hie” SHREC
MTO3M Tk 2, I X LR AT T BUE Tk
PR, fE— R bkl 7R 4.

2 B’RETE
2.1 ##

AT R 2R -

(1) " ES%JFMICAPS 248 N & ECHIT639
(f1500hPafr # s fE24, 48 FIT2hTRHR 375 A1 XS I I ¥ 1)
oA, IHEIR20114E8 H 1 H 200 28 A8 H 20 .
FHECH RS [0 70 B3 H2.5° X 2.5° 4 4ill, T639% K}
H1°X 1G4l

(2) hIRAZ G “Me” EALHRCTRL, ]
9201 14E8 H 1 H 208 48 H 8 H 201 .

A RILHEZ

2.2 LK A& EXRITE
eI 0 5577 35 B4 Horn—Schunck 77 V4! Al
LKJ7vEM s AR T LK )5
ZIE BB LB E S(x, y), RN 2 SR
HI(x, y), Gd—Bnfalde, %A BT B ALE
Ba B T (x+dx, y+dy, t+dr). 58T R0 SRR
1y, M
I(x,y,t)=1(x+dx,y+dy,t+dt) (1)
XPEE R A I =, HLAMLARE R — X (dr=0)
R G R I 7 TR, 5 FEAR
L (x,y)=1; (x+dx, y+dy) (2)
37 SRAME B R O, Marzban %5 PR LK O R 0k
j‘j:
L (x,y)=1; (x+dx,y+dy) + A(x, ) (3
Forp, ACe, y)RR TR AE X W37 (50 R 22 . K
AT R B R TT

al, o, oI
I, (x,y) = A(x, )+ I; (x, p) + ——dx + —dy + ——-dx
Ox oy Ox 0
4
o'l , 0
+—dy + dxdy +---
oy Ox0y
AT R A VA AR O S O, T R A -
ol ol
IO(X,J/)zA(%)’)"‘[f(x’y)"‘_dx"'_dy (5)
ox oy
Lu=dx, v=dy, W FX75H:
Tu+lyv+A4=dl (6)
I
u
(1 1,1 |=d D
A

Herb, LA AR LAY J7 W IR, dI=1,— 1,
RN 5 RIS I ZE A . 5 EORIR I S N, v,
Ao (u, VIFRAIEHR, B R (u, V)T B R )
HARH -

ERBEAE DA RN E e 2,

JUE
I1,1,1 d/,
Ix2 1}'2 1 u dIZ
) V=] . (8
Ixn I,V" 1 dIn
le [,vl dll
1,1, d/
é\ M _ x2 T2 , b _ :2 (9)
I,1,1 d,

42 | Advances in Meteorological Science and Technology S&EH&#tR 3 (5) - 2013



i MU=b (10
U=M"M)'M"b (11
UR[ R 75 2R AR W u, v, AFTA I 0 5o Wu, vEEL R
WRARNR R «
u=rcosé

(12)
y=rsin@

o I AT e R A1 BE ORI 73 AR AL S R 22 FI A L iR
TEo XK, XE—SGERI FIHNREEERA T
A TR I AR T 00 3 3 iR 2287y . s i 22
Y. B RZESRA R )

A THRAN ] 38 S () A AR PR R 22, 3l v
ANEVRIES, PR TR 22 0 il o i B R 22 . TR 2=
MU FE R ZE3MR ZEIE AT AL, a0 R 24h ) TRk i 2
W R IE48h I TR, K KT 48h ) TR AT 21— & 11T
IEAEH, BUARSCER T —Fh R H G As e e R AT
TRARAT IE R FH 5 i

dx,, +——dp,, (13)

Igs(x,y)=A24(x,y)+If48 (x,y)+ ox ey

K, Lo, ) IRERAShTIR A AT IE ), Ay (x, AR
R2ANTIARIA IR IRTE s L4 (X, ) AR 48T
sy Ay, 70 AR 240 TR ALY, y 7 ] A7 S 1R 2

2.3 HUBEEIERZ*

FAADLES e & R T TR AR A BL, A2 b
PIANFE AR 5 1) LA 3 ¥ vk, DRt m] LU Ok
36 50 X P 3 A0 S 0 W I 3 (R A AR S . Lot
T

aIf24 a1f24

C,=3(5,+D)) (14)
qu’
1 M
S :V;|Xsz_Eij|
1
D, :ﬁ;|Xﬁk|
Xijk =Xik_Xjk

1 M
E.=—>» X.
g M kz:ll ijk

Kby iy JAMNAMANRERT S, XRRHETFHE, M

HRERANEL, Collol, FoRi,  jIMFEASEARL.
3 SgtmiEM ARG

A A9 I D' U 2 R AT O TR A 56 i s ], A

SCE SRR AR (15 BHTERL, T A

201 X 1014 AEL I —4E 5 ()37

Ly =% +Yip (15)

Ly = (x +a) +(y,, +b)’ (16)

Hrp, xe[-20,20], y<€[-10,10], a=2+(i—1)x0.02,

Advances in Meteorological Science and Technology S&EH&#R 3 (5) - 2013 | 43

Progress 44 % & &

b=2+(j-1)x0.01, IAKMMI7, IHEWHRT, W
Fxe[-20,20], ye[-10,10], £E5k ATy, MEE
Py B 1P, LA LR 2SR AN,
SRARAL, SURTADS LR A AS . IF AW R 2 B
i, JISEIOZHIE R o RHmAE A N5, DR fExAly Iy 7]
(RIS B 7333 hyakiih, AWA% A T AT R AORAS-:

0=k7t+arctgé (k=0,1,2) QWD)
a

ﬂ*menﬂimmm,ﬂﬁgdgéLmﬁw$Aﬁimz

T, RHREAEO <180+ arctg (), 180 +arctg ()],
H{EAE 200~270 Z [,

PR I i ) RIS (ZLE 4D
BERLGE SR, 4B L T AL R 2 1 e R
Woth CHFks) DLRRLADEIEI SR, frBsR
SRR, RS T XM A
W N La T, RGO R &
BT WIS T ORI B 5 I 11T
B, IEFTHUNISRE, SIS U2 0 A
A TAESCARHR AN MR K, 2% 560 ST 47
BEIENE i CVFURHCALA) | Jf LY
ZOMAE20~502 1. NE1AIEE 2], AR RER
iy JRSEIEE K, BRI L3,
VO R NIR, TS, (B B A
7282 I, FEl1 QR U HEAIL T R T
AR 7, BLEE200~2702 1), WG

4 ECHIT6394&5 —R24h T Bt i I8

e o

FIH2 2 A BRI E I, KECHT639
3 111 S00hPady 24 vy FE THAR 37 RS . IS VK (R 374 €
N, il a] AR A B B TR () ' TG 56
Y. MR EY . MBI EGARIEIRZE . WE2
MEBHETLAES], %8 H3 H20M I FHR 1N =, 7EiR
PEVRZETTTH, BCXTG R “HMELE” 155 TR fh 51k,
X P T ARG T s R T XA (1 5 D s AR 55
T6395%F 5 XU “HgAL” PG XA 1 TR A i, X6 7 oK
P R B R R TR AR S o AEALAS R 2E T T
ECXI &R “HgAL” I TRAL B 1R 22 0 0.5~ 1 M4 4
P, T P ST R A e L R G XU (56 AR A 5 i 2
FLiN, FE0SAMNRERA A, TT639% & X “Hife”
MRS R ZEAE AN LA B A A, 6 78 T3 )
7 fey F R G XN PR FOUHR ) A7 A B R IR 22, SEAHE
1~ . FE MR TERR 2E )7 1H, BOH & K “Hf
167 BT AR PG, X6 P ST B g s AR TR DA D
VRN PE R A2, X v XA ) T DA O P R T, T639



g FI
dvances in Met S&T

G “HEAE” MR 25t BRI, 6 KT
R AT S R TOUH R w PY, XUAE () TR
TERERT E B2 VU R, 1T 7R A A A AR S ) 3 2
Jbo MEREE. AiAE . AR 3A TR R 22 3 1M R 25 BE
HKE LR, BCHsRE RZEM (FAL: dagpm)
BN —0.5~0.52 0], JuFEEN, MT639M1 5
JERZEE T —2~22 0], JuHE K. ECIHALRE IR
ZHEEEPE~221, HLLO~1Z[MF{EHZ;
T639MIN FE i ZZ4E P AE0~3 22 ], [FELLO~ 122 [0
%2 . BCIIAMERZEMLA150°~240° 2 8] [A{E f&
%, BRI O PG 2 PE e 1) ; TO3OM A 81 2 2 B/ Al
£E150°~270°LL J20°~30°F1330°~360° 2 [1], HI £ &
72 LU 74 2 75 w1 A AL =

5 “Hgit” RIuEEIECFNT6394= FuH it

AL X LE S 4T
B DR BRI 4 A% o 181 22 R 22 AR e AR

=

ARSI

(b) 5% 15 7
S ; &g

{/ [ (

LA

(g

B ERUAH R IIA AR ITIRET ., (a) AxiRs (EeRRUNG, defxWiEs) ,

ASFREGHZ=ES, (e) .

R

o0 2717

A BRI R R ZE, A5 T ECHIT6394
24, 48FIT72h il o B 8 22 . A A% 15 22 Bl A1 2
Rz (1) .

ME 1a FIECHI24, 48FN720 TR FLAT R iy Ji
PR 2E, B M2 4h TRAR 8 B % 2 LE IR 2~ 9gpm, 48hTil
TR i 22 LE AL 8 ~ 18gpm, T2hTFHiHH 58 J8F 15t 25 Lb W
MK —25~26gpm, B RS RL 3G 0, 3R 22 1o AH
N RIAEI K. AE A LB, TE39M) i iR 2 R BT
JE, 24h, 48hHI72h TR 58 B 1R 7 43 il A — 6 ~29,
—45~46, —86~4gpm, ALHAE K. MbrvEZ
ATLUE Y, ECH TR G B 1R Z2 A8 S 4f

MR bR LR R, XA B R ZE S, EC
FIT6391F24h TR £ IS L ka2, ECH0.2~1.11
245, T639M0.2~1144i . ECHI48hFI72h iR
iR = M AR, AT~ 241G 4, T639)
AN T2 P AN 2 fhis 2 A o) 6T W2 B O (R B C Pl 2 T2

"

=SSN

i

-

i
M
) I\\,‘f\\!\ﬂ\!}\\%ﬁ\fﬂn\\\\\
i
/] ‘;!ﬂyéjzyﬁmaﬂm.iﬂm'ip
Al
2]

L ITHTHTT,

|

50 100 150 200 250 300
R

270°

(b). (c). (d)

(f) . (g) ABMIREFHSEITERE

44 | Advances in Meteorological Science and Technology S&EH&#tR 3 (5) - 2013



W2, (HARZELE0.4~1.7LL }20.6~2.5 M4 4
], AR,

M 1cH] & BIECIHI24h iR 1 17 25 1180° ~ 240°
ZIA), 48h T M iR ZE [ FEAE180° ~240° 2 [F], 72h
TR 50 P R ZEAE170°~290° 2 1], st 2k, ECH
24, ASFNT2h IR A B 58 7 32 B I 1) 7 21 PG R 1) o
FETRAR A0 AR 22 7 1, T639[kER I AFE, H24h
TR A R ZE AR 1—2 H E 2 v b 20k, 7E3—8H
VO Al ) P R s 48R A FE R 25 A 1—5 H B
) PG AL B AL 5 i, M AE6—7 H W 3 24k 17 iR, 8
F A ) PG s 720 Pt B 58 2 A0 1—8 1] 3 B flw [n] 74
JEEMRACTT Mo MARHEZE R AT LA Y, ECHITHR M 5
R IR E AT

6 NRRFITEERRERSH
T 1—8 HECHIT6394:[¥24, 48%172h 500hPa

45°N

Progress 44 % & &

Tk 5 el R (£2) . ATELES], EC
FIT639 1) 24h T 55 S0 Y AHABLRE Se 4F, PN A2 2
24, 48MIT2hIHRIS T AFAE R 25, AHAHALES B2 AR A A
R, LU, PIAMEE R HEAN 5 B 3 R IR AT L A
FE. F4h, ECHI24, 48FI72h TR #E LE T6394K T
BT,

N 2Bk, B PR AR AT — L840
PR E IR 22, a0 FR AR X 1) 24 TR 5% 2 R AT IE
48T, Hf A b AR TR 45 R B Sl . A
R AT T, vF 5 T A8h TR FIAT IF ) (1)
480 TR 5 o M sm AL S . (&4 mTRUE 3,
STECHITO39W M, fE2—8H, 11 1EJ5HI48hTiik
W5 5 M 35 (RAEARL 28 55 LT IE T SEAR R AT BT/, X
YU, CBEOGT B AR S 240 TR 715 25 FH 2K 3T 1IE48h
TR & — P R T

30°NH

25°N+

20°NA

15°N

.

(b) #RERZE (Hif: dagpm)
T T 1

|
i

WA
o
%
A

L
)

o o = - G, -]
) (& 7
P G NID SN A
ol & %7 2 4,; ::_!
g2 /AP
N ey

1. TN £l

(o) PR isrs Cffi: 12480
TS R

5T & A
\f: A\ J| e = 2

(d) MAFERZE (e °)
T

T T
l\,£ |/ "\) i _._4) ‘!’::\J |
Z ;‘_)'J {53 | &5 |
‘%“5’ P __3?&) il
?&Lﬁéﬂ? Ly, M i )‘%f

=
100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E 145°E 150°E

155°E
40 () -
520 ‘ I “ |
0 |l||| | | N J
-1 0 1 2
% (dagpm)
40 )
=
<20 I | 1
o0 .I I””[llll., 1l
0 1 2 3
M (44
(€9)

90° 100

270°

E2 5E1£0l, RECH#E20114£8H3H20/500hPa &5 EiH24hFiiR #4616

Advances in Meteorological Science and Technology S&EH&#R 3 (5) - 2013

45



46

RELE LU
dvances in Met S&T
7 ig5itig
7.1 &ig

FIHDGREBEAXS & K “HEE” JHIRECHIT63945
A H500hPar E 37 AR EAT TS AR, 295
LR LR 18:

(1) FIHYeREA, AT LR G B R AE i 37 A
XTI (PR R 22, NG IR ZE o il NSRS .
A RE3RIR 2237, A6 A R 5 — IROR R
(R PO 8 R AR 55T T B A R v R s A L

(2) fEfiiRZJ7 I, G R$E 4t TECH
T639 P AE Tl AL =0) & KU Ik T 1 F A B o
ECI)24, 48F172hTiidk B A FE iR % . ECIH24h
TR 50 5 R 25 A2 ~9gpm , fA IR ZE7E180°~240°
Z08), W& PG R PG I ). ECIY48h TR 5 5 3% 25
8~18gpm, iR [FIFEE180°~240° 2 [f]; ECIH
T2h IR 5 R 5% 2 EEWLIAE — 25 ~26gpm, AR £ %

FEAE170°~290° 2 8] . AF R ELER, T63911) Fildit v & Al
TR Sy B8 2 WA AT 4 B8

(3) WAMRE24, 48FIT2hA TR 7 5 %) N (1) 43
Froiz LR 2R ], ECHLT639 AT HAF R IL. 4
T8 I AR AT B 1 24 h TR 5 22 B F SR AT 1IE 48 h Til
I, VT IE SRR 3 L R 3 A 5 T AL T 4

(4) FIHICTRAI R A, al DL S B H A5
TR e 22, B RS S a8, AR T
RIMEAERA I RGEE 2, I A el B e = i 7
Pk REIR L LT S
7.2 itig

W AT, RIDCIRBA S —FI LU 2%
BRI T, AR N e R 2 =, X T
P S A A BE A A R SE I AL 56, R B
AR R LU T A, AR PR AKX FE AN E S Y, AR
W BT S, TS B AR AT AR A R N H

45°N

25°N+

15°N—"l< ; ”';\'T il(}

&

(o) Mz CFfy: 1£84i8H)
N~ J Ji [

ST <
"’\\_\u/l__.,f/. L‘ét S

W e
&

Lk
o N
~ (r‘z“l Lo
4 y T

dii

(d) fifEiR7E CRAr: °)
AN I RS Y

E3

r I S S .
100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E 145°E 150°E

155°E

©

4 -3 2 1 0 1 2 3
WA (dagpm)
(f) ) )

o 1 2 3 4 5 8
ks (124D
1000
N

(&

180° |

270°

S5E12:0, 2T639# 201148 A3H20K500nPa & EiA24h TR e

Advances in Meteorological Science and Technology S&EH&#tR 3 (5) - 2013



F1a ECHNT639# 24, 48F172nTiiREEIRE
(BAfI. dagpm)

Progress 44 % & &

%*1b ECHIT6391E 24, 48FN72hFIRMIFEIRE
(BAfSr. 1424586 )

e EC#&3{ T6391& 5K - EC##E T6391E =K

24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h
220 0.5 1.8 23 0 0.6 —1 2120 0.8 0.9 1.3 1 1 1
3200 0.5 1.4 2.6 0.6 0.8 —0.6 3200 0.7 1.6 1 0.6 1.7 0.8
41120mf 0.2 1.3 22 —0.6 —0.1 —0.9 41120mf 0.7 1.1 1.8 0.2 0.9 15
5200 0.2 0.8 1.4 1.9 —0.5 —0.3 5200 0.8 12 1.5 0.3 0.4 0.9
61201 0.6 1 0.8 1.9 29 0.4 61200 0.6 22 2.6 0.3 0.5 0.6
7 H 208 0.7 1.7 0.9 22 4.6 —0.8 7 H 208 0.2 1.5 1.8 0.3 0.8 0.6
8 H20H} 0.9 1.5 —2.5 2.9 —45 —8.6 8 H20H} 1.1 1.4 1.3 0.9 1.1 2.5
bRtz 0.2 0.4 1.5 1.1 2.5 2.9 bRtz 0.3 0.4 0.6 0.3 0.4 0.6

F1c ECINT6394#E 24, 48F172hFiiR fa B iR = (BAfiL: °)

£R2 ECINT639# 324, 48F072nFitR 7.5 W M3z rHE IS &

.. ECHE T639# =X . ECHE= T639#E
24h 48h 72h 24h 48h 72h P 8] 24h 48h 72h 24h 48h 72h
2H200 213 198 193 344 345 314 2H200f 037 067 099 0.73 113 1.73
2 186 204 170 214 4 23 3 H 201} 0.49 0.75 1.15 0.68 1.24 221
4H200 238 198 210 124 318 12
4H20IF 0.42 0.64 0.99 0.66 1.12 1.71
5H20H} 201 234 209 227 36 353
611201 189 239 235 124 236 300 SH 20/} 0.39 0.67 0.89 0.70 1.17 1.45
JH0M 214 e s g e S 6H200 039 0.61 0.78 0.67 1.04 1.51
8 H 20H 203 202 288 195 317 316 7H208F 0.42 0.70 0.99 0.68 1.04 1.41
bRtz 15.1 17.4 354 76.4 122.4 130.9 8 H 20k} 0.43 0.79 1.20 0.77 1.25 1.63
0.9 1.4
(2) WEC (b) WT639
08 BECITiF% BT63911 I8
0.7
0.6
i i
i 05 i
2 04 g
oo oo
= ES

0.3
0.2
0.1

0

2H200F 3H201F 4H200F 5H200F 620 71200 8200
I i)

B4 20114E8H2—8HEC (a) #1T639 ( b ) HI48hFiRIFH 51T EHRIIBME E L

ENTE S i I
SE W

[1] Barron] L, Fleet D J, Beauchemin S S. Performance of optical flow
technique. International Journal of Computer Vision, 1994, 12(1):
43-77.

[2] Camus T. Real-time quantized optical flow. Real-Time Imaging,
1997, 3: 71-86.

[3] Hwang S H, Lee U K. A hierarchical optical flow estimation
algorithm based on the interlevel motion smoothness constraint.
Pattern Recognition, 1993. 26: 939-952.

[4] Kearney J K, Thompson W B, Boley D L. Optical flow estimation:
An Error Analysis of Gradient-Based Methods with Local
Optimization. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 1987, 9: 229-244.

[5] McCane B, Novins K, Crannitch D, et al. On benchmarking
optical flow. Computer Vision and Image Understanding, 2001, 84:
126-143.

2H120iF 3H20iF 4200 5H200F 6200 7H200 81200
Fi i)

[6] Weber J, Malik J. Robust computation of optical flow in a multi-
scale differential framework. Int ] Comput Vision, 1995, 14: 67-81.
[7] #%, TR, AR, Ak B XAl SR 65
FLALTE R (B AR ), 2008, 44(5): 751-755.
[8] Marzban C, Sandgathe S, Lyons H, et al. Three Spatial Verification
Techniques: Cluster Analysis, Variogram, and Optical Flow. Weather
and Forecasting, 2009, 24: 1457-1471.
[9] Marzban C, Sandgathe S. Optical Flow for Verification. Weather
and Forecasting, 2010, 25: 1479-1494.
[10] Horn B K P, Schunck B G. Determining Optical Flow. Artificial
Intelligence, 1981, 17: 185-203.
[11] Lucas B D, Kanade T. An iterative image registration technique
with an application to stereo vision (darpa). In: Proceedings of the
1981 DARPA Image Understanding Workshop, April 1981.
[12] TR AL E LR A SR, A% ¥R, 1986, 44(2):
174-182.

Advances in Meteorological Science and Technology S&EH&#R 3 (5) - 2013

47



48

TEBE

dvances in Met S&T

150 RERT77A A RIS AE TN R St fa TR b FA e

e HULEr? R PRl e
(1 PRIy, 28 7300205 2 HORAACEAG B S EARE S B L, 2 730020)

WE.: AR 150KPETEMEMIBTURMRENRIE %L, 241%82002—2012F 8 X TS BTN AR EMITH A4
67.39, BREN59%, FKIREHN26.8%, NET150RBEFTEANIRBINRSZER, REDHRENA. NCEIE
W38 FIEIAR. STSITE. FIETIRERE . THEEIREE. FRAoAMARSRE/\ AR, ZASGITERNR
. BEMFERUEFRIETNG “EHH. k. BIR” B8R, B8 T7TZAre2NERREE,

k4R 150RPETE, TNRG, NARE

DOI: 10.3969/j.issn.2095-1973.2013.05.008

Introduction and Application Test of the 150 Days'
Cycle Method in the Prediction System for Precipitation
Processes within a Month

Lin Shu', Hui Zhihong2, Guo Junqinl, Luo Xuemei’, Yang Suhua'
(1 Northwest Regional Climate Center, Lanzhou 730020 2 Meteorological Information and Technique Support and
Equipment Center of Gansu Province, Lanzhou 730020)

Abstract: This paper presents the principle and testing method to the precipitation processes predicted by the 150 days' cycle. The
precipitation processes predicted by the 150 days' cycle method from 2002 to 2012 were assessed qualitatively, and it presented an
average score of 67.3, the vacancy forecast rate is 5.9% and the missing forecast rate is 26.8%. The framework of the prediction
system for precipitation processes within a month was introduced. The system has eight major function parts, system introduction,
NC data processing, data call, analysis and calculation, prediction conclusion making, assessment data management, production
issue, and system settings. This system can calculate the similarity coefficiency, historical coverage rate and the historical

evolution accuracy, vacancy or missing process. The quantitative application of the method was improved by the system.
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The Variation Characteristics Analysis and Data Processing
on Temperature Data over 100 Years in Fuzhou

Zheng Donggi', Qi Xu’, Liu Zengji’, Li Yan'
(1 Fuzhou Meteorological Bureau, Fuzhou 350014 2 Fujian Meteorological Observatory, Fuzhou 350001
3 Fujian Municipal Meteorological Service, Fuzhou 350001)

Abstracts: This paper introduces the changes of meteorological observation stations in Fuzhou over 100 years or more. This
research picks up 1901 —2012 annual average temperature data, annual extreme maximum temperature data and annual extreme
minimum temperature data from the temperature data books which were published by Fujian Meteorological Bureau in January
1976 and the meteorological observatory database, and interpolates the individual missing records by using mathematical statistics
for revision and testing on the data before and after the migration. The results show that the temperature data over one hundred
years has good continuity. The modern statistics and many other such methods are used for a long sequence of temperature data
analysis. It reveals some climatic features of temperature evolution over a hundred years in Fuzhou.

Keywords: Fuzhou, temperature, data processing, characteristic
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