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Abstract: Intelligent analysis system of a case base for disastrous weather includes three parts: basic data
support subsystem (data layer), meteorological data application middleware subsystem (service layer) and
integrated analysis service of case base subsystem (application layer). It can achieve the interactive input of
meteorological disaster weather, query and retrieval of keywords, intelligent analysis of related meteoro-
logical data and other functions by comprehensively using various technologies in HTML5 Canvas,
database, GIS, efficient visual rendering, etc. This paper mainly discusses the key technologies in the sys-
tem architecture, design of case library and functional features, and instructs in detail the design and im-
plementation of the functions such as data entry and query, WebGIS components, visual rendering, and

reanalysis of meteorological data. The result operation application shows that the Web page responds
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quickly and has a good performance in compatible with browser and good human-computer interaction

experience, It can meet the needs of high efficiency, intelligence and flexibility, playing an important role

in the establishment of the correct forecast ideas and the ability to improve in the analysis of the weather

process.

Key words: meteorological disaster, case base, Geographic Information System (GIS), weather process,

intelligent analysis, forecasting ideas
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of a case base for disastrous weather

System frame diagram
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Fig. 3 Function module of intelligent analysis system

of a case base in disastrous weather

o =

L ]
ol S n*“g-ztm:!ﬂm 1 PLSHER 0 5
] LA
o e A i = PE—————
- ] TR i
=]

2% QEMA S4T Sa0 SmiMx ST ORA ONT SR S L S ua Oxm

Omm Or5 ®an Sxy ® wx

Bl S ®ue Onm O=w

i Gmn Ogiz ® e

M Oz OIm ® 5

T @Rk Bam Ouwy O HU B sl @] Ok
W S mm O wE Oxe O
®il Smm S On: Oam O W1
: O s Oan Oue Ouns
i Ogw Ope ® a3 Suy Sun San

1w

®an GOan Sax ® a0

5 50 ®gzg O 5n Ome PEan Sug= Sam

.o Wil Suw ®am S s O ms
== s Sxm ® a8 ®mh ® EA

B e B Spm Smx S Ousy Sun Opm ®xx Oma
oum

css Sibas

1574 Omn Oma Oum Sun Susz S SaAR ©my O uw
== Ammt

OxSEe O AR O SEHT B Ko
=====

AREZ @ 12k W KERT P05 SAREE P U RERVREEEN P v Ban
' ® 4% OTMAR O ke © mabik ® Taks

® Rh *RE
eAES . ® miN ® LTENE © whee O i

LLLLL

Fig. 4

4 GEFAE R AL LR A R A8 A T

Online editing interface of meteorological disastrous weather cases



358 A

% 943 %

BRI R TP AT DL R R K E R R )
25 L () B A B O 2R N R R R R R K
BAVE K MR R ARG DR s K AEH
3 [ e A5 R AE OC B TR R AT AT B A A JF RE R T
A5 A B 5 B TR BTG TR B 8 SRR Ok L 52
LR AT BERE PR R BE Il O 255 FE o T D RE . TE
AT AL F 2 20 RE AL BB A 90 SR A 2 B AL e 1Y
DOC il PDF 3CES | 5 HAH & 09 BT A R 5T R e
0 Y 23 BT L P R R T IR 55 4 i 4 — € H SR
FLH 5 AT AT AL 46 i ZIP SO ik AT P T 2k i
M.
1.2.2 ANBI R a6 /447 43k

BRHEAR RGN K AR E R AN R 0
B LA K ml A 55 ) BE A A% 00 P A B AN AR AL T
BT AR B RGN R GORZE G AT 1
AE . T HL 3 52 Bl — SE A5 1) [7] Fp 4] | X 4% Fh 4 B o i
TEZAT R PR DI RE . 2D RE A 45 - b I #R A
S P RO A S BRI L P s BRI A
B zs A4 . R GeR 45 B0 AT B T A
IS NIV =9 I E RTINS RV = 2 UL N
TR R BRI RE . AE 0% 32 41 3 7 I W) S8 [ 2 ()
O] ol A A R R R Y R N B Y
FEIRMAGMISRMER . B g T/ Hr g R T L
DA% (i 2k VBT L A (E 2R B (I 55 2 M7
KR, JF 92 5 T U4 Excel, I /7. DOC 5 &
PDF 25 Z Fp SC 6 XA I Ar 07 .
1.2.3 RERA SR BEALR

B 32 B 5 I R A 7S A A R AE L 5 R
TR AE B | P RO TR S 45 3 T L e 25 U Al
55 T W AV K A A T . T RS BT R

Pl 5 B R R (O A

Fig.5 Spatial distribution of severe

convective weather disaster

SRR P R A 28 43 AR AR AE BE B T 2001—2010 4R YL
I BT N T B 000 3 1 5 X 9 K <R il At 3 2055
il o 38 3 XA BRI 9 GE T4 A 1 T VTR R
X 3 R AU 28 43 A i E B, 2001—2010 4F &R
SE T R R 22 1 ST B 3k 84 IR B Al B AY 9 KL &
68 ANELFY 32 Yk, VIR VL AL B v AR 3 b X2
SER O L 2 2B R R DX [ B A R B VR T 2 F G L L
W2 FUEIL T R HF A

7] I 38 3 oK 8 25 T KL ST, TT, 850 hPa, dt
(850~500) 45 Wy #4145 B35 H V- BHE B Wik = 5 45
i o DR K 30 R AR A I B S 1 R R R 7Y 5
S5 7 TR FEALT AT 20 B4R 1 F X5 2009 4 6 J 7L
TR IR FN 2009 4E 7 1 7 H EE T B
T TR G2 R AT TR B ROBERRAE FI BT . VR 55 T
LR 55 T W\ 25 19 43 28 R E ST ik 55 I S
3 A REAE VL 55 A D SO0 Iy 9 R il X 18 VT
55 H B R AT 4 43 A0 R WA 00 e} ST vk 5 9
S TR 5 1 500 R FH B R ) 7 25 TR ASE Ut K L
o TR 5 T TR S Y 55 AR e B Al HRAE RV 95 ok
55 3 R LT 2 Sy By S T S T — NN AR R
JRUEE B U5l 55 R

1.3 SEEEREMAGEET

1.3.1 A ZHIEHIE

KEERIANBIES LRI LB RN
BALF: s AR X 2 R 2 A B H ARG
PN A 2 LA R 540 2 B A 5000 3k G e 4 4
Foh I . £ 1GH TREFEERINFI KL
G EE 0 28 70 5 R AE . i R4 R 40 75 R
ST | R SEO B Ei8 1 & NI N WA S A S URTITE 44
0t 025 B 7 AR G e — 1 ik s A 4 R
B, Rl 5000 B4 52 2 PR A0 R R A5 B AR E L 96 2
A Z G AT ) R OB A B BEOK TO R T R AT
FUA T o R B k20 7 5% i s 65 4l A 257 R A 3 T
(BN
1.3.2 At B % # ik it

B &R g0 KOFEAE R A B R B R 40
F18) 2L BT A LR R A A 4 L R T B A R
G (2T TSR A ML SE AR G . R A PR 45 4 i T
R A 5 w2 50 A0 P 1k RE AR T ) SCBE A R B . A &R
45 D\ 22 % 35 PR A I R T T R R O TR
JERRAF MySQL B8 R G SEREBCHE 1 . 9 F R
S PERAE 2T A (A A 0 BR TR LY



5 3 FEEW A GOE MR A PER RE A R it 5 508l 359

frrveit. KR FEERINMGEERE R PR
R — K5 R PRAR A BT W 2, KAk
DU A A 3K R I 2 A 2 A e KRR A 1) 4 R 3R AT AE

B B LAAD . K RO DL SO | 4% Al PDEF 45
A R AFAE . B XA 65 B R S 7E QXDisaster
FETR ##E ST 10 3K BUHE 2 I %o L 38 25 M RN AR I 2ok i

Rl REUEXRSNMHESRAOBXSKYBELRSHE
Table 1 Types and characteristics of meteorological data related to disastrous weather cases
ERHIR £ B a4 B FEM & A NV Hofits X
B 3o B MICAPS % —2 FT A shulEE 5 min 1 K Hodh FSis
b T BE R MICAPS % —2& JH T i 3 3h1ik XA K
18 75 BORH MICAPS % —2% T rzHE 3h1K XA KA
FRBPERMERTERL MICAPS 5 pu 2k JHT M6 B SR 2R D 43 1T 3h1k A A%
ISR KRR W] 35 K AR 2 A3 4 i S R 6 min 1 1% ik
IR R GIF [ J+ TR 0 R 5 3 6 min 1 % EEES
PREHA GIF & Jr = B i R 5 3l 1h 1 &k EEES
AR MICAPS 5 —3% DAREERA R VAN 371N WA R T AN E B i KA
23R 53 BT TR MICAPS % JU2£ T U SR 2R Gl 23 BT 6h 1K A S
x2 REMRSNMHEERERET
Table 2 Information table structure design of meteorological disastrous weather cases
TR TEBRA4 pyETE SRl K WE  atrs B
O E R= id VARCHAR 20 0 & &=
H 1 date DATE 5
A 53 41 N analyzer INTEGER 11 0 7
& YIS disasterType VARCHAR 40 0 =
M X35, affectRegion VARCHAR 500 0 &
Tk radarNum VARCHAR 50 0 B
NG finalistWays VARCHAR 10 0 &
R AR fogType VARCHAR 20 0 P
SR X I R R strongConvectionWeather VARCHAR 20 0 P
R G K systemicPrecipitation VARCHAR 10 0 T
gy BIVE|S¢ 5 QMY noPrecipitationEcho VARCHAR 20 0 72
PN I Ui e [ beginTime DATETIME %
N 45 R[] endTime DATETIME e
U N A disasterLevel INTEGER 11 0 w
i i disasterDescription VARCHAR 2000 0 JE
FNE K e 4 disasterImageName VARCHAR 100 0 =
KR SZOLE F 4 weatherImageName VARCHAR 100 0 P
200 hPa KRS R4 weatherSystem200 VARCHAR 50 0 s
500 hPa R R4 weatherSystem500 VARCHAR 50 0 P
700 hPa KK &4 weatherSystem700 VARCHAR 50 0 B
850 hPa KX &4 weatherSystem850 VARCHAR 50 0 T
925 hPa R R4 weatherSystem925 VARCHAR 50 0 s
HH KRG surfaceWeatherSystem VARCHAR 50 0 =
Hi KK RS otherWeatherSystem VARCHAR 50 0 =
EmhRERS mesoScaleSystem VARCHAR 50 0 oy
KA TR weatherProcessDesc VARCHAR 100 0 P
BRI R S & analysisImageName VARCHAR 100 0 Sk
DA 7 B R AIE S i cloudFeatureWords VARCHAR 50 0 =
R H R cloudFeatureDesc VARCHAR 1000 0 I
= B S 44 cloudImageName VARCHAR 100 0 =
JRUER S B AR AR S i 7 WPRFeatureWords VARCHAR 50 0 P
FEAE R WPRFeatureDesc VARCHAR 1000 0 P
082 R ey L L WPRImageName VARCHAR 100 0 &




360 A

% 943 %

(1 e A Z T A i g 5 5 Be b AT SRk O T
PRAIE S TP K AR 15 B i 3822 A BT 4 23
PRUEECE B bR AL REIEAL . A0 R A 5 RN
0 E JE 2 BT AP G R TR R ] T R (R
GO AR R A AP M€ ) AR ICE PR R
P R 2R G CRLAR R 52 W 3% ¢ R ROE
i) DA K AE 75 A8 A T2 BERMRR AR BEAT SR AL T Bl
SRR AR HURE R 50 28 285 R TT 4R H K
A AR UCICHE R B A A B Lk
(] 5 A B[] R RAAH ] 5 05 K% AL 2 AL E AR
RS VSPNAL N 23S SN PN N D e 2
Fp R R R B N, REZ PR R EITGH
W R FE SR RAEF R R NES A
RIHE

2 RGP

2.1 322%2% WebGIS HHEME

H AT EW 1 WebGIS K& 43 & f# ] Flex =l /&
JavaScript 1) GIS 7 Ml 25 4 P2 7 B Fr b (&1 Al 55 > 52
B CXMR 5 .2010) 3% By 2000 25 il 485 8 A — 2 4K
R L 2 1N R R 2 R G0 N AT TR L R R R
TR HARES RUCR SRR 25 . B A B )RR
Pt R 55 7 IR B A — @G HE R
FARTL B R R 25 B R 2 0= Al
B RICBGL AT Y E L AR R 20k 55 2 Fh i &
BT K .

HTMLS # R 1) 2% , Canvas 1 H 88 R 3 AT i
BLLL b e AR T AT RE . AR SO R B 3T Canvas
1) WebGIS 414 J& — A~ 4% i /N B b B {5 5 Ve
ARG e RGRE S LA 1) — D RO AR, R
PN 6 Frow . 2 H 1R T RE U8 5K 4 i fig tk H
Hi T WebGIS i 20k 55 R 4t b % il A7 76 19 7
AN TR) i, — RN 20 B SR B I R R,
b R

ARG T Canvas B & 19 WebGIS ¢4 214 &
FZWH 2D B AL, i il A BHR w EB  1A
A& R EIE 2 il s Y PERE . A JavaScript i
FIET WebGIS #0414 iz 41440 0 71 & N 5L 42
HET — R G0 JE R Ty B A 58 B M TR L 4D
18U 45 o T 2 28 IR 2 1 e L TR B 1 5% (]
TR B R R . REMHK KML 3¢

F ol R 45 0 % 2% b R ok AT A7 S A% s ol
AJAX FEAR AT % 7 i 55 0 55 i ) 52 28 28 52 L
e TR PERE . AL 1R B e I BN IR )2 B
s IS RS AN LVEN(EENELS 2N -5 Eiiti's N
S5 EBY R P BRI A B R A0 L A BR AR
AR T 55 R0 3t B B R L T H 2 AR 02 L 110°E
HXEPRFIAE — 70"~ — 180 BEAT T Hu [ 407 B R 8 L 3K
FIAT MICAPS b 55 B —HE B ROR . T AT &
PR A B3k 55 6 ~J B H AT F WebGIS 528
55 R B B R X TIRE.
7 iR g WebGIS #2021 11 52 BB £ 5 D e 7 11
K.

2.2 HEEIE B E 4

0 H V5 ) r e] 3 5 e AT LA g0 o 5 3 S B
JURIAS IS G BT A] 19 KO S e i A RO T
RO R B R a1 45 R R Z RO 2 T 0 VWA
KA KML A% 3 0SCHF 809 45 Bt i . fE Tom-
cat xR GARME T 24> Servlet /NI T - i il
ilE 2 St 1k 0 BE R IR T o 1 BB 352 EOR X
85O0 SCAF AT 0 L b B &R S g R B 1 XML
SOl I Ajax 542K (8145 7 S i WebGIS i
FrIEE IR /R o ZR S8R B 15 ) A (8] A o AN [)
6 ACTORIE A I T Ak P PR AIE i 3 45 2R ks =M X
[ %€ » FAT— & BIARIERE .

| R |
A
v
‘ APl ‘
GISZx il g i
‘ Map/Canvas ‘ <+« ‘ JavaScript ‘
A

\
‘ XML (KKMLKs3. HTTPHA L) ‘

*

\ A

f f f f

‘ point ‘ ‘ line ‘ ‘polygon‘

‘ overlay ‘

GISIE R

K 6 FF HTMLS Canvas B WebGIS J5 3
Fig. 6 WebGIS principle based on
HTML5 Canvas



FEEWIAF  RE PR AP R R R it 5 e 8l 361

4412398080 101 X
€ - C i (11012441239

% QUERY v WEGH - SOEETH BERY v SEEEHETH v 2T v

10.124.41.239:8080/wet

WS v B - SHEETH EEGH - SEEEATH v 5T

ST ¢ S 45005

Bl 7 WebGIS A0 41 52 8 4 45 22 T e 7 101 ]
() ZMAFE . (D BRI, (OFRLG LY.
(D Jb 24 BR AR S o T 4% 5

Fig. 7 Sample graphs to achieve the projection function from WebGIS core components

(a) Lambert projection, (b) Mercator projection, (c¢) Geographic lat/lon projection,

(d) Northern Hemisphere stereographic projection
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