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Abstract

This study uses web service technology to reach following goals: (1)
unified data format, (2) cross-platform data input/output, (3) linkage to
pre-developed groundwater. simulation “model with database, and (4)
friendly cross-platform user interface. With this web service technology,
users can remotely (1) read, extract, manage, and display groundwater
related data and (2) run the selected groundwater simulation model. In
this study, three web formats are provided.for different needs: (1)website,
(2) the format for mobile devices, and (3) the interface for researchers.
For the first two formats, the users can visualize the selected data or
model results. The web format allows users to browse it using commonly
available browsers. The Android system is used for the second format,
which is for mobile devices, simplifying the data demonstration process.
Investigators can use mobile devices to show space information,
groundwater level, and hydrogeological parameters. The third format
provides professional researchers to use the provided API to access
massive groundwater related data and parameters. The developed web
service is applied to Pingtong groundwater area to simulate multiple
groundwater flow scenarios and show the simulation results.
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BE BT KRS s o o= 3N A3 ATene it B 4250 o
Blde K- P R AL AR IR R P e FERP T UL
FlErka Kootk BRI EFOET TS - ARE L E ¥R
EARAR S Web 2.0 ehgd d 204 o F BRIV r@l - R o
AN A PR H s 4 2k end i 4o Amazon-~eBay ~ Flickr~Google -
Microsoft 22 Yahoo! & o & 3% e B ~ 823 % 37H FPRIE o ¥30 -
it H K B FEJEB RS F TR TR S T
ML AN EEEE T AN AL B F- i ﬁﬁ_i AR A o TR
| EH e 3 20T ARg s T % Pk 2 # e bldet s
EV L AP L aRE b r — BB I B F @3 YouTube »
RIS ¥ L YouTube 7R R B~w ¢ » (R 75 > L RETI B & RNEHE 0 PRARE

ﬁ;;fg)a - o’fa.{jjilf;q;ﬁvq'ﬁ»@g% :
<iframe width="560" height="315"

src="http://www.youtube.com/embed/-G-FOy_IA88" frameborder="0"
allowfullscreen>

<[iframe>
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B 72 T2 2 5 0 Yinhuan and Qiuming (2007) % & 3= 3 3 3 % &t

SN WU

(GIS, Geographic Information Systems) f= -k 41| 4 4] (Hydrological

Models).r:’v,;s FeW VLSRRI E 0 3%k 3Tk~ Google Map SRR o &
Ty R g FR A8+ Google Earth AP >

G At ﬁ%’ﬁE’ ik
;a’»"g'»’ FIHEBREPEEEZZEATF o

3.1.4 Android B3 %&E

Android % %t~ ¥4 Andy Rubin B 3 % i » Google ** 2005 #
Yo B Android 4 2 &

& L EAd s - o

6 Bdnrr g Bt kv poar Android £ 7

D ABPE L BRARELY UPB LA L0 i
e ASB-CyD~E~FsG -H~ 1 )2 EFWR ki
4o £ 31 477 0 RIRAT2012 & 127 1 p > 7 <0 Android
Tk B A ent 20t bl (Wikipedia, 2012) ¢

AN

;lJ o
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% 3.1 Android »= ~ & 4

wh e b
4.1.x 4.2 Jelly Bean & 13#& 1.8
4.0.x Ice Cream Sandwich /K2 # = 23.7
p e

3. x. x Honey Comb #% i 1.9
2.3.x Ginger Bread # 4 4 55. 8
2.2 Froyo i padm 12.9
2.1 Eclair P % /e X 3.4
1.6 Donut ## Bl 0.4
1.5 Cup Cake A+4r F—#x 0.1

Android & - i 2 Linux.z A # DX F 2R 408 (T E kL R
Android Developers %=k /i % > Android & $ezE 3 & £ 7 Bt
A i s 1t 4% 5% (Applications) ~ & * A7 % 4= 2 (Application
Framework) -~ & 3% & (Libraries) ~ Android #4 = & £ (Android Runtime)
#2 Linux #%-< (Linux Kernel) » 4= B 3.3 #757 » ﬁ}f’:%ﬁf%\ A AR
3¢ (Applications ) » g+ #842 #75 chjlg* 4230 48 A * Java 425 3F 5 ¢
F'H’?m’lilj“&r'%yé‘& NEAN - ’,i’ﬁa?"xé’ MEFERT A2 c B EFRY

7 =2 (Application Framework ) » gt 3% 4 3 & 2R B % 4275 B 3 A
ﬁ Fedg it R gt ARV At 20 APIS 0 dogt A *\f%ﬁzrﬂ' | e
P BB R A2 o £ Rk F_ 35V E(Libraries) ¥.d ¥ 5 C & C++iF 3
B BEFRF IR TEERY NIRRT cRT
% Android #{ 77 3 (Android Runtime)i & & =h&_Dalvik & #1% =8
(DVM, Dalvik Virtual Machine) » ¢ ** Java it 43 BT 5 € %] 5 Java 42

O E_A Java mH E VM, Java Virtual Machine) 37 » & &_
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Android ¥ 2£% JVM m :c* p T B DVM o STk 155 € 5
% F o = Android > ¢ L F Java 423% & Java # %[ f(.class) 0 2
(6B L DVM ¥ 3 78355 (dex) » 1 s &= DVM F 3 {7 o
B {¢ ®_Linux ¥z~ (Linux Kernel ) > Android £_12 Linux £ % % %t 4
T g IR R S R SUIRTE Aok 2 R 2 SR I
e 23w B {o SR ds 4750 #03] & £ (Wikipedia, 2012) -

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

ACtrity Manarer Window Content View Motification
il AHLL Manager Providers System Manager

g Telephony Resource Location —
Package Marager Manager Manager Manager XMPP Service

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLire

Core Libraries
Framework

OpenGL|ES FreeType WebKit I Da...lrt_ual

libe

LINLIX KERNEL

Display . Bluetooth Flash Memary Binder (IPC)
DJ'IP\-'EI{ Camera Driver Driver Driver 4 Driver

LISE Drver Keypad Driver Wik Drver Dﬁrlf?:?s I\“rf::ﬁ:‘m(

B 3.3 Android % %LzE ﬁ_)%]

51 % p (P.Brady., 2008)

AR5 £ Android [k SeBR ceniggl > 12 Web Service 3
i—;"f,rd‘\‘;);—l)f%’}} p;iz‘-,’g.,%ﬁg} f«rfn?;.%m)@% ,ﬁjﬁ‘géi—h’ry};?}-‘%?‘;gﬁ A
BoobrED AP LR RS Tk

3.1.5 Google Earth APIs

\-I-

"Google Earth 3% @ 4 3k » 7 0% KRR SE 2R

-«\
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Blijo~ B ~#2,-3D 254 5 % - Google Earth & 5 & f& % 5 1
PANE R FFRAMLFE R DR e s TOURAR T FEE
ehgs >~ WEH 7o BV e s - (Google, 2012) |

Google Earth B2 74 ~ g8 %k p NASA chigrk F i ¥ 1395 7
Pe‘épiét:fg;_ g & T AR Pamﬁ WRFEE PG FTR KT E 0.6
» % * Google Earth 33 ARLTF 3 & PF > ¥ 1345 4L0F < 0] > EH ¥
Mfr)g 2 B AR DT B LT R L ATends (o ik * & 7 % Google
Earth;2#32 B A % F ¢ > * 3% APl I% i* Google Earth ¥ 3% 2 KML
fthro o RZ24F 53D BIAER o3 B TR P RE BN 2
Jh AT §¢ google earth plugin -

|J b

2k

AL G RET RS PHEETALEEFERGERLE
=¥ F oA J1* Google Earth 5 e e | s e & Y AR

AP ebB e B BT IS A G RGBT RERI T R el 159 2

>

W AR TH R E T RE R .
3.2 MODFLOW #& ig ##-3"

A 4 (Wikipedia,2012) % f# MODFLOW # ™ - Ji fic (e #5¢ 4L
EFRE TR AT (USGS) 1R # 55 VLA ZR 2 = abrfoy
TokoiEcE ;Y 0 2 2 Modular three-dimensional groundwater flow
model 2 458 > % - A A 1988 £ N o AHSC AP B AR A
B ToRHCN 2 H - > F R hbe ol ToRVRZ R R APFER
W % XA (steady) ¢ § 2L4E i (unsteady ) & iv & * ;304 K o
#'27 -k & (confined aquifer) 22 L3722 -k & (unconfined aquifer )
PR o Hipg| S 2N A p AT

i (I{ma—h) + i (K @) + 9 (Kua—h) - W= Ssa—h

Oz Ox Ay \ Py 0z 0z ot

¥ K Ky K, AR LR F XY~z ek 4 B T o
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http://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9C%8B
http://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9C%8B
http://zh.wikipedia.org/wiki/1988%E5%B9%B4

h & &4 -k #g (Potentiometric Head)

Wi TokEH WA A (Volumetic Flux) s /2 0k
(Sources) & ﬁi%l J1 R (Sinks) o § W<O0 # 51 7 13 T ok k5L (Out Flow of

Ground-Water System) ; & 2. > W>0 # 51 jinid T oK k5L o

SN ERT NS
U AT -

p e %3 MODFLOW 88~MODFLOW 96 ~MODFLOW 2000 -
MODFLOW LGR~MODFLOW 2005 % % sx & > d MoV ke it

Fl P g F ST kR o

A7 7 1% Web Service ¢ % Modflow #c & 5% & 2 — 1
TR ORRAE fEd B RGO RS S PR E T 3

E
N
FEFEL RS R B R BIRBE R k-
ERERGw T TR
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