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Development of hydrological and water resources information
system of Lin’an City based on B/S architecture and open source
framework technology

ZHAO Jianfei' , LIANG Zhongmin'®, WANG Jun', LI Liudong’
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China;
2. National Cooperative Innovation Center for Water Safety & Hydro-Science, Nanjing 210024, China
3. Lin’an Hydrological Station, Hangzhou 311300, China)

Abstract: This paper studied the development of hydrological and water resources information system of Lin’ an
City from the design principle, whole framework design, system function design, etc. Based on B/S model, the
key problems should be solved, which include the efficiency of massive hydrological and water resources data
querying, system response speed for high number of concurrent user access and real-time transmission of early
warning information by applying open source framework technology like Quartz, Ehcache and WebSocket. The
results show that, the hydrological and water resources information system for Lin’an City can provide such
analytical processing tools as water, rainfall, hydraulic structure behavior, water resources information inquiry,
release of early warning and forecast, document and report forms autogeneration and hydrological station maintenance
and so on, achieving the intellectualization of hydrological daily operation. Finally, real-time hydrological and water

resources information services can be provided to the decision-making departments and the public.

Key words: hydrological and water resources information system; B/S architecture; Quartz; Ehcache;
WebSocket; Lin’an City

LA A < R AR S £ I (2016 YFC04027010,2016 YFC0402706 )
TEFH T R« (1993—) , 5 W HWF 58 A WF5E 7 1) K SOK BI85 B R G JF & o E-mail : amos_zhao@ 163. com
WEEE  RER,H$%, E-mail;zmliang@ hhu. edu. cn

- 31 -



H 2 7™ 0 14 77 VR B 7K 5% U5 A8 FHE S50t 7K SC T
YRS T #7078 S K SC4 B 5T S AL 4 B
28 SR 7K SOK BE IR AR BB R G0 R )2 1w 4 it
TAR R T . K SOK G B RGERET
TFEALE W 2% H AR, I 45 A 7K SCK % I8 52 b T4E
ToRAE AL H w55 B AR S0, e BB + 7
FEAR ST A SR IE . R G750 B BAR A5 B
FEAR LIS IR SCK B A 8 A% L A B AR 55 1)
BREAL 4R TF oK SCAT Al B B K R £ IR 55
HE /T o

AR, B N A K SOK B IEAE B R 52 o
S KB ARFEBUR . E MK SOK SRS B R Gib
TSR B2 PR IRAE L K SORERL KK
SCIE B RGO & 545 A J7 1, 4 Bracht > 8K T
GIS 7K SR A P i3z Y, 48 8 1 A 6 B3 i 7k
SCHII A7 B R GE R ME A 5 Ichikawa 256 (5 5T [ i)
X110 JEARL e T 7K SORR AR 2 A B HL 5K UM B
RGSE A 085 Hung 2604 45 T2 8K UE R
RGTFRMIBITAE WK T K UGE B RGE E LR
55 T T B 9 IR 14 4 T [#) 5 Lienert 2507 JF % T
PLSEI ] 38 B UG R R ik SO s B R G, R T
ISR S5 (A SR L TR R T 38 B R A R
P K SOK BRI B R G 4R e T2 K
SCf HCRAE (GIS B RS TT K& 75 1hi , g€ e
BRGHIEA T AKRE BALI TR (S B bR R
WU 5 34T DA TRE B 2R 4 R A U R R R
AR 55 BRI £ 3 e, 3 T KRR B AR T
JEBEH AR B 5 B R4S K S R S i
H K SCRERER AR A BN FH A5 ) L EA T T AT 5

S E ] WebGIS A, f 7k 32 [l {5 B
BT R, 8 T K SCBE T AL 9 T B 3k
WU R AR TR R AR PR B A K SCME ER
5, g TR RGO FITE AR TT S e AR T 7 i34
7 Hoft e AHLR BT IT & T 38 24T 51 R BRI
11 0 ST 3 J 5 i X K SO A B R T IR
g AR S2brolk 55 vh o R E N O 2 [ A 1 I
EIR7) LIPS € L IBE 5% N OF 13511 AN & & 3
WIS B ARG EE S a0 R R, REH
I TE A3 A O K 45 1 2 Hoae o

A KSR GRS B R G AL A TS T E
R, ELTHI 1 25 2 T T B L 2 K SCIR T 9 2R 6 9T
RWFFEARNEE D A SC LA 22 11 A 091, AR 4k [l i
JEIK SCAK B AR SR 25 5 A R 2 K SC ]
Wb 45 sk, B T 5T B/S (9 2 G M BRI T REAE
B SR AT USHE S RS2 R GE T &, LA TE SRR 1
BV i K 8 U B A rh R ARV A

1 HARXBRASERSHF

1.1 MREER

WINLAR e 22 T b A 2R A i T, 6 T 0 A 22 XL
DX R, SZ AR TSR B K | 5 RURI Ry M 22 W9 520, [
IKEFZE AN . KIS TE i R 2 26 P R AR
fIG, W3R 22 1700 m D b 1k g FE S A& . X3 N
FEWR AL E R PR R HEMELE, 5
JERANTFERIEITIK &, 34 K b K e 34 )3 (1]
1) o I 22 T 7K S ) i o) I 45 5 3, 2 SR 7K SC
B0 S R AR S AE i, R AT LI 2, K
SCul S AKA TR W 1,

T
4 S
- 4 LK
e e B m%‘i’%ﬁ
g . K | IR . b E
o o  miam AERE
aris S T \ : g
b I 4 “BEHKE 5 kL [ !
¢ . = onped T cwnip  IEHE E
) 4 EN A FKE [ 3 it 1 *?k’li i
EIRASE A gl LR
g R AR 4
[ N 3% BRI R
i ;Y Sewm | A '
1 PSS i s
ABSLE, o R R =
cmain C TR mwor
IR | TER G
el 41
| ENG
A
0 5 10 20 30 40 km

B1 mRmAFMIZESS

- 32 .



& KAz
A R
— [ Jwm
0 35 10 20 30 40km
B2 IERHAENESSH
x1 Lwmksih s kF RS s
2 BKig
S BH A KH TR HH/
HEAT 42 KA p 2 2.1 FEM
AN 45 TR 4 a. AIEEVE, REGTHRRAK R K SR
?z:;i z: AR * T B 555K M, R 7 24 h TERUBEIZ 4T , R X
R A e i e e ke ..
mIFE P RTIR . R A e, M IREE
L2 JRGH FESEA 25 R R GLstT P
B0t e 22 T % Wt 7K A i R 7 At BR , T 1] b. SCHFE. 255 1 B 4 B I P A g

By Pk DR SR S R 55 T R A, O JE K SOK BRI B
RGO 55T R, EZO 55 D RENL AL - DK R
AWFIRER o ZKETE AR FK BT IR 45 B A R R
K SOKBHRE B ARG RIEARTIRE . He T 3E I
RS SR AR A B G R A i, I LUK
PRI AR EZR IR GIS &l (K Fl A SUHR R A 2 Rl E
AR, QWUE LA FILEL, 5% LA B i
J N i RIS 15 5, AR 55 T 2 A S ]
WG 5 Ak A SR N B3 TIUER A 00D P S
RN SRR AN T 53« DA T £ A 1 I
e ST RS SR AR, UM K SRR T P
B AN ERPVE AR B I 46 L I A AR S AT Ml St
SANRAATEIE B, GLAE K R K UK A5
X PUE AR S, L IO 25 T DR ) REASE B L S5 B X 6 1+
AN A B, A B I HEAT LA 4R M . /K SUK B
HHL 55 TIRE . K SOK BTG B RGN B4 F sk
PR SOKBEIR H #5555 W9 D aE, i H A H 1
O SCHR AR L KRR AR A B R GRS AR 5
B, HAth— S IR 55, Ak It A4 K S
HHEAEIIRE, W AR BT K SOKBHRE B R Ge, U
Jr T R H A SO 55

VEASCHS R, B 43 B Ak BB A BsF R 500 ) 3 114 B 7]
() s L 22 0 1% i) 7 R B 2 DT ) R 8 S s g O
fEbrR,

c. JHHMEL XF KRR 2 i) R R S5 AR ) B AR
YT v bR BE AR A T B &, 7K SCRERY 7K ST
TR AE LA, AT AR A AH0br BE AR o 2R 17 S, ik
AN ER I KKt

d. brufEftk. RGMICH 0D B 1 TT & KL
T b B3 AT A 7 ™A e FERE DG AR IIA T, RGN
FE W06 AR AL R B B , T R 48
P E /i)

e. AoV, RGN Y EA %ENZ 2L
i, B AR S P 450, PR A S TP I U7 [R] &
Bt RGENTROCHER: ORI N T LA A
st
2.2 BEHMZEIET

RYKRH B/S B2y, r R IZE Dl 55 2 58 2
FEE A B4 )2, I B iz AT MVC ( Model-View-
Controller) T AG | A )23 5L BUAL PR 426 2
BRI AFETRE, RA)ZHIE)Z, FERTHHA
IACH. SR P AR K 45 5 8 A if) L H #

- 33 .



55 AP IV A b B R SCHR A AN [ T [+
iZ ] WebGIS 45 452 i MR Jje /s R A 55
S AZ TR G W BT UE it
IR SCTIRAN H A R 55 B S o A KU )Z
SIS BHEE A3 B R GEaad T B i R AL
PEo M55 BHRZAEER R A ZH R T MVC i
RIJZ . B/S FIMVC 3 JZE5H 24 LA 3

EEE =T =ElTE T

PR S R ) S

vl T |mkesn]  [BURFEH]

| BS || MVC |, ik |
I L L |

3 B/SHIMVC3 REMTRER

Z 4 i i SSH ( Struts-Spring-Hibernate ) #E
) Spring HEAE T4 A 290, AR 12
(] R e, A T A AN DG Ml 55 B R A, 32T
T RGN AT 4E s Strats HEZR Y13 HIA B H MVC
Bt I, S AT uw S g o> B R R HE R
Hibernate X 45 i 45 VR E A7 T 3828, X0 S P2
PRE R R GG BRI TR AALERAE . ARG A1
(3E R 2 GE 4R A3 T A 0 AR B w2 I IR 8
Web [ IR 55 g f it R Geis 17 $R45 , LA ) 1 42b 1]
FUTE K S PR A AT JSP 0 TE AR 8145 7 5 GIS Ik

55 A5 HE T b S P R R KSR S SRR
2 b R & A R b 34k B IR 55 5 WebSocket iz 55 2% H
TFAEPE WS PSR, X % P i S o & 2% T (5 o

FR YR LA SRR P KRS AR B R
S B PR A R P . b S RO A T
ST 5 KRR A S PR AR P SL323-2011 € 52 i) /i
TR B 2 2% 25 0 FbR AT RS ) A T30,
Dl 15 B S I K I A5 R, B A5 8 DL RS iHE
S5 MR 22 A0 s 5 o3 A AT K 43 A
AR SFHIRE B RS B T UEHe bR
FRBR MR GIE B0 = AR 5 . RG0SR
FEI LI 4
2.3 REThEEigit

RGReeit R 5 AR, 200k A W
AR FRARH K RRAR J s AR B | T e A b BB | H
Ol 55 AEAP R HURT ] P A BR A B (BT S )

a. BRI A B e . IR T 0 S I AR A
AR Rb IR e 55 A% v A e, SE IR TU A A B R e i
fitt Geit ot ARSI 1E S i IS FE 1 Thfig o X
BRI T B AL R, LR BRI R G 5 FHEUR
K Bsf e BRBS AR B H B o

b. JKWITEE/RBI, xR 2 Y62
BlEFMs  Goit K 3R GIS % 8l [ A 45 (8 4k 1 55 F
X, RGP SRR E SR AR, sk,
FEAEDI ARG B B KA A T = (&1 55 A0 il
BiohRe, LME P T A AR K I 1 4 & e o

ERELE
A PRRETR KRS B H il 25 4idr
APEH RREH GIS ki gl FfG ASCIRE TEE Ly @% l
%.L GISHR %74
% TR R AT AbIR IKILGEV] Tk ihhe
)
) NAMRNY.  KIERK PR G ER KA % MR .
’ i &2
y @
}'én' oA FIAES KA vk A TE A IR ICTdR H G E
Et WebSocket
= i &
gf | 5
S|
2| ® W ST W
= )2

B4 REDEEGE

.34 .



e i K S0 BURS51-63

TP BUR H#2%
H IR EIEAIIES

ezt e e

ARG T S A
JEIRASER AbFRAE R

|

B

¥ || e

HEnE

5 RGEERITTREE

c. TUE AT AL PRAR B o R RS B PUE S
PR PR R AT LY 22 Ak 3L, AT 4 LT 3 A AL o e
PUEA S 55 S 52 o H 6 10 25 i, 3 i P 4% 5
JEA 7 S B S T o {ELHE D BN A B Ak
BTG HEA L, o P {5 SR A B A 55K

d. Hl s i fise, iz oy Bl 55
MRS M IIRE. B Hl 55 48 RS & 7 A3
RN K IR A K SCH Ol 55 D he s REE4E 4
EOE ARG (KRN S dUE ) (o a5 B 4k
PRITUESR PR AE S . H Hl 55 E B A 5T
JOL3 R AL A AT TR R

e. JHPBCPRAE BEREH % B A 5 4 B
FIALBRAE B A . i P A R B s ]
GEIRLE R BB SR SR 22t F R R A
B R

3 REIIWRRBERER

FYRH Java #E17FF K& Fl Tomeat7 i H R 55 2%
PEAT IR AE AR BT Al X R G AT T
SEPL, ARG B AT RE LI 6 ~ 8,

FRYE BT AT BRI T, AR 5 G 10 4 R
TRIRAE 3 ASTJ7 I

a. M EEE R R AR, KUK BEIRE B
F 0K N I A 1 s G 17 SIS W4 2 X e 2
T ERAC AR R, R8P 9 k7 0] 25 (45
YERIC SR BRI, I TG R A 08 X
IKSOK GG B RGN R I EE,

RS WA T T i DR ARG 2R A TR A8CR 1) (D M

HAREEA B & 8T ST B 26 00 X Ak R 5 A
SQL {41, IR TG R A 3R ; @iz A Quartz JF
VR 8 B HESR 15 ARl 3 38 ek ) 2, o P P )
BT S BOK 1 B3 S B IR 55 2% i 4B b b A
Fitik

b. =K R G0 R E B . 7K SCK BRI
15 B ARG T HE 23 25 A0, 15 B D 205 2 &
BT RE T TRIRE 2 2 A0 2R G 1 1) R 455 2R, 2
AR TR PRORTHE A LB R It & P
ZR G5 W) o )

XFZRGE ST A IR, FR 58 T R K OB 1 OG0
TR 5] 4 5 UOF B IE L, R 3 TL/INEF ) 7K S
B ETE o A B, 340 Bt Bl T 1 A
PR EEAR , P AT LLiz ] Ehcache N 7745 BHLAE 42
A P A SR IE A PR A T AS S R8s 1
ARBCBH o XAl B4 X R R G R R, T
DA fift 2 22 455 1) Wi 7 o 1)

c. TEA(F B R LRTHAE, BUE(E B0 &ET &
AT EARIE K SC T A B2 A9 — ARG 43, [RIE, I
LTI A R 2 | Tt 7K B vk B & 140 AR i o)
R B A AR T I R

iz WebSocket B 15 B a] il 157, 7T L SE L
G E W SEAF A% 38 . WebSocket fE 2 HTMLS (1% 3
Rtk 22— FLRR SR SE T TCP PR, S B R 55 o Al
P A BT R A WebSocket I 45 %%
AT DA S PR 4 15 22 i o T L R ) 4 26 31 2%
Uit , 55 2Z Hi Comet (YK ABTIFE A (% 1 ot 1) 52 B 37 2R
MG, BETT 2 K 1 R G GEUR, PARF I 2530



- 36 -

(5 WAL ERRE A

N Linfin HydrologicslInformation System

058 (1530)
© BGTL 106V B : 1LOV IR : 0988 0530)
=

© USRI TG RN LA150530)
A sEE

B6 ImEHANEEREERA

KEKE 3259

AEE 3356

BEKE 1520

SEKE 1521

BEKE 2508

BEKE 3351
(=) BOKE £ FRAKE
(=) BOKE 3444 AINXE
(=) BKE 3445 FIRENE
) BKE| 3448 ERAE
(=) BOKE 3450 f=
(=) BOKE 3452 HEXE
b (=) BKE 3454
o) BKE M6 NE
(=) BUKE 3458 FAE
(=) BOKE 3450 BEXE
A=) BOKE 3452 TRAE
() BKE 6755 BEE
(=) BOKE 6885 Eoi =g
(=) BKE 6836 EEENE
A=) BOKE 7184 KRB

2515 BEXE
2516 KRS

) BOKE 2517 AEDE
AT BOKE 2518 SEONE

B7 MEWZEEESEEXE

05 05 05 - 1700 “us1 “51 70040
00 00 00 - 1700 8465 8444 35700
- - - - 1700 2354 231 16600 - H
00 00 [ 1700 14138 14178 17320
15 00 00 - 1700 43498 43514 41970
00 00 00 - 1700 16357 1635 18830 -
05 05 05 - 1700 12638 12638 - 3115
0s 00 00 1700 54145 54147 - 55319
05 00 00 - 1700 110844 1108.4¢ - 111383
00 00 00 1700 1697 16065 2 |
00 00 00 - 715 19357 19367 - 20320
00 00 00 1700 3155 143 - 35600
0o 00 00 - 1700 25023 2872 - 26432
00 00 00 1700 18534 18534 19150
00 00 00 - 1700 17428 17428 - 18205
20 20 00 1700 407.35 407.25 - 41207
o5 00 00 - 1700 22080 32088 - 3072
00 00 00 1700 50448 50379 £1000
00 00 00 - 1700 2615 2492 1940 23200
- - 47688
- - - - - - - - 1045:30
00 00 00 - 1700 14075 14077 15344
00 00 00 - 1700 18845 1883 - 19504
00 00 00 - 1700 10896 108.97 - 12316
00 00 00 - 1700 15745 15675 - 18442

El8 REXMKWBEREENRS



4 % iE

DA 22 T 7K SOKBEEAE B H 5O 55 75 K AT
WA SRR IZ Ol 55258 2 FH s A B8R =0 3 )2
B/S 454, A TR SOKBIRAE B R G4 Bt s H]
MVC B SSH HESRSCBL R G0 J2 0T 4, 38
ZLAEZ IA] A S, BT R SR RE TR AN AT 4474 5
% Quartz, Ehcache Fll WebSocket JT i HE 224 A |
iR DR A 2R A ) IR | 2R 5 M 7 R A U A
S A 3B A OGS ) 5 25 B is ] JavaWEB | ] 445
ZRRECAR  SEI T I 22 T K SOK BERAR B R S8
Ko It LA BT, BT IF A0 FR G AT i 2 4
BEJZ IR SOR B 5575 2K, I 1] g 2L X 48l A 7K 5L
KBTS B RGIT RS2

S E Lk

[ 1] BREE B, BBl KITKROUE B S S
KEBXZ[T]. AR KT,2015(3):70-73. ( CHEN
Chunghua, CHENG Haiyun, XIAO Zhiyuan. Thinking on
practice and development of hydrological information
construction of Yangtze River [ J]. Yangtze River, 2015
(3) :70-73. (in Chinese) )

[ 2 ] BRACHT M J V. Geohydrological information systems for
water management [ J ]. Water Science and Technology,
1995,31(31) :353-356.

[ 3 ] ICHIKAWA Y,SHIIBA M,TACHIKAWA Y ,et al. Object-
oriented hydrological modeling system [ C]// The Fourth
International Conference on HydroInformatics CD-ROM.
Cedar Rapids: Intrenatinal Water Assouation Publishing,
2000.

[ 4] HUNG M E N Q,WEESAKUL S,WEESAKUL U, et al. A
Real-Time Hydrological Information System for Cities[ M ]
Newyork : John Wiley & Sons, Inc. ,2005.

[ 5] LIENERT Christophe, WEINGARTNER Rolf, HURNI
Lorenz. An interactive,, web-based, real-time hydrological
map information system [ J ]. Hydrological Sciences
Journal ,2011,56(1) ;1-16.

[ 6 ] #PH. ARG B B F B S 5 aKk TARLT]. fEK
#],2003 (13):4243. (CAl Yang. Water management
information administrative

China Water

systems, electronic-based
management with jinshui project [ J .
Resources ,2003 (13 ) :42-43. (in Chinese) )

[ 7] 308, ALK, B 71 KRS BALTIUZ B i HE A S8
FERZ 0N [T KRN B 4E,2010(2) :9-12.
(AT Ping, WU Lifu, CHEN Zidan. Analysis on basic
thinking and core content of top-level design about water
resources informatization [ J ]. Water Resources
Informatization,2010(2) :9-12. (iin Chinese) )

[ 8 ] &FR%. AKSUE B ARG IALHTIT K SCfE Bk AL

iy ALBE SR LD ] R A AR 27 Y hfA 2005,

[ 9] /N7, B WY 0 55, 45 2T GIS /K SUE B R SE
M 52 [ J]. /K 3¢,2007,27 (4):71-74. (WU
Xiaofang, HU Yueming, XU Zhiyong, et al. Design and
implementation of hydrological information system based
on GIS[ J]. Journal of China Hyrdrology,2007 ,27(4) :71-
74. (in Chinese) )

[10] B-F5L. FET GIS MAIE /K SCF B R GE A T G
ARWFFELD]. BUIH : #rTL R ,2005.

[11] ks FETHOEORI K SUE B R G I R[] 1t
BEARY A3h1k,2010,29(4) :124-126. (ZHANG Han.
Development of hydrological information system based on
component technology [ J |. Computing Technology and
Automation,2010,29(4) :124-126. (in Chinese) )

[12] BISUpK. 5% 2% W X SE R SO B R G M i [T].
Wik A #F 45,2010 (3) :4547. ( BAO Jianbing. Real-
time hydrological information system and application in
Nanhu district, Jiaxing City [ J]. ZheJiang Hydrotechnics,
2010(3) :4547. (in Chinese) )

[13] £8,FF R 5I0RKSUF B R g d i [ 1], ik
Fl, 2009 (6): 98-100. ( WANG Jun, JI Xinwang.
Hydrological information system construction of Luanhe
water diversion project management bureau [ J |. Haihe
Water Resources,2009(6) :98-100. (in Chinese) )

[14] o, armB , Weos ke, BRI K SUE B REMAR S

MLCT// UL i 25 5 P2 AR W 22,2007

[15] AR 2. B sk SCfE B R GE S H M HIRFFE [ D). b
AP E BB, 2013,

(161 Jime . t%, #5855 55 e B RULHARTE K SCE B &
GErp g L LI . 7K A E AR B, 2017 (1) = 27-29.
(WAN Peng, YANG Zhao, DONG Tao, et al. Application
of server virtualization technology in hydrological
information system [ J ]. Technical Supervision in Water
Resources 2017 (1) :27-29. (iin Chinese) )

[17] M. TP I0e I i K SO S R R ge et 1]. KA
BHE 5 2 55,2016 (9) : 113-116. (LIN Jiebin. Design of
hydrological monitoring information system based on Internet
of things [J]. Water Conservancy Science and Technology
and Economy,2016(9) :113-116. (in Chinese) )

[18] HAO X, TANG H. Struts + spring + hibernate integrated
framework and its use in log accounting and analyzing
system[ C]// International Conference on Communication
Software and Networks. Cape Town:IEEE,2010,33(9) .
936-939.

[19] WANG Jing, RUI Fan. The research of Hibernate cache
technique and application of EhCache component[ C]//
International Conference on Communication Software and
Networks. Xi’an:IEEE,2011 :160-162.

[20] HEINRICH M, GAEDKE M. WebSoDa: a tailored data
binding framework for web programmers leveraging the
WebSocket protocol and HTML5 Microdata [ J ]. Web
Engineering,2011,6757 :387-390.

(WHs H3#9:2017 -04 -04  Zift: £ J%)
- 37 .



