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Abstract

Efficient identification, assessment, and prediction of groundwater flow and
contaminant transport behaviors have become the key process for site management,
strategy design of emergency events, and site remediations. This study aims to develop
an interactive online map plateform for spatial data analysis and flow and transport
modeling in soil groundwater systems. The physical-based analysis and modeling was
expected to integrate available data in soil groundwater management (SGM ) system
and other government open sources. In this study the plateform was developed to
compatable with different operation systems and web plateforms and was allowed to
operate with office and mobile devices. To improve the usefulness and understanding
of anlyaisis and modeling results for users, the map plateform uses the Mapbox map
for results visualizations. The users can consider map information as the criteria for
data mining and spatial data anlaysis. Additionally, the map information also provides
the base map for physical-based interactive flow and transport modeling. With the
available SGM data and other data sources, the data analysis and flow and transport
modeling integrated in the developed palteform are expected to be efficient for most
cases proposed by fields of soil groundwater contaminantion in inductries and

government and research agencies.

Key words: groundwater flow, contaminant transport, interactive map plateform, open

sources, modeling, spatial data analysis
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P o (2) 5 AR AR e e T RIAPMECS B F o RRRE B AR
AR ST oo B R SRR N Y IR A AT - (3) B
AT SRR T S BT A I BIRN R FRORE R 0 R
P TORARM L T A TSR Y hp R e



AEETORTEFR BT RS LR SN

(2) s
3.1 MODFLOW i#&iE #i-;5"

MODFLOW #23% 2 % B B3 A 978 B 2 3 T RH0Y o 050 Kjge 7Rk
AR R UL L2 (block-centered finite-difference approach) 2.3+
S RCREZ B TR B X B G HE B L - MODFLOW 05 5
Foi iv = e ToRR 1‘3_,} | (Modular three-dimensional groundwater flow model ) »
HoRfz= 2 4% 2 (N 5 B9 5 8 41"8 5% 7% (strongly implicit procedure, SIP)
PR B YR (shce-successwe over relaxation,SSOR) % g % X =& 2 1l
( preconditioned conjugate-gradient 2, PCG2) % % #&°2 i# o

- ﬁﬂtﬂiﬁ;

\“_t

~F

MODFLOW fﬁ#gg-/ﬂ? - ﬁ},,?:}&;u% (cell) 2k B ’F‘fr*%'fi?ﬁ %% i/EJﬁFTj" . ;’*Liﬁrj?ﬁ‘
1 x -%;:» 'é"ri > /—--?i: 'é’ r, —‘j; /z\ 7}(%} s 1) :a/;:ﬂ} ﬁf“f’_ (modules) t:;_i,égg 4 1:,\;_7\
frie (packages)» €17 & féi’ﬁ + #FiE TR 0 o & MODFLOW 42
AN R B & S

%Lz -k & (Confined Aquifer )

2

By

*TZ -k & (Unconfined Aquifer)

K

\\-\-

ﬁﬁ

L% 7 -k & (Confined/Unconfined Aquifer > Constant Transmissivity )

ﬁi

'L-2L15 2 3 -k & (Confined/Unconfined Aquifer > Variable Tranmissivity )

k& AISY (1) +& Bk (semi-confining layer )

KOS

sk & A (2) +Z %k (semi-confining layer )

N

Z k&A1Y (3) +2 B*LE  (semi-confining layer )
7z k&A1Y (4) +2 B*IK  (semi-confining layer )
3.1.1 #£#]* f250

WypiEd 2= (Darcy's Law ) **H R R T » 7 Kk = &y T k2
A AR T A7 5

h h
E(Kxxa—j+g Kyya 9 K, — oh -W =S, 8_h (1)
OX ox) oy oy az oz ° ot
HY Ko Ky v K m W5 F xoyoz > e b a4 8% e (Hydraulic
conductivity ) s & 5 -REE 3 W GZ k2 A I E A A EE S 53
AR 2 v ok & (specific storage ) v ¢ & PFRF o



(2) = pedrs

238 (1) Bgor REE h o PR 8 Sl Tt il 12 PR A AR {7 e HRIT o
AEF UG REL A FERGEE TR AT Bk RERZ R Z AT B
% 7] (Row)~ 7 (Column) % & (Layer) > 773 [l 4 -

Columns

FAAPI T

Layers

———— 3 kEER  @F Fr LGt ORI L f AR
Arfege %502 8% 5 AC, ¥~ A F2L B A RE A AL w2 24

B4 #picis 2 kA k%7 L B (McDonald and Harbaugh, 1988 ) -

WE - R FE - SRS A0 F - R AFE - T2 FEEL AL
e A - e F 2 BEER RS AV, o BRI 2 AR5 0 kR
F AL BRI AR B R R AR R B oo T
7 &t

> Qi =S, —AV (2)

He Qia-kimr iz KinF[LPT! ) Ss & e ~d 2t prkF[L1] 5
AV%%%i%i%ﬁﬂﬂ:Ahéit%ﬂﬁ*ﬁﬁ%ﬂup
S (2) ¢ o iEz O RACKIRETE A RELEZ RIS > N E B2 O
[ A Sl S S m%4¢wwoﬁ%uiﬁﬁ»gcm@yimﬁcmﬁj@@,
45 0 2= (Darcy's Law) » ¢ Cell(i, j-Lk)iw 2 Cell(i,jk) 2= in & 5 ¢
(,j-1/2,k) » m> R S BIH > AT 47 5 ¢
hi j-1/2,k _hi,j,k

i 172k = KRi j_1/2kAC; AV, ——= (3)

M1z




IERTRFEFEZ PTRERT SRR RE

Hoeh o5 Cell(i,j k)= keg &[L]: by, 5 Cell(i, j-1k)z kg &[L]
Ui jaox o L8 Cell(i, j-Lk)f= Cell(i, j,k)2 B s > o Cell(i, j-Lk)ix 2 Cell
(i, j, k)2 im BLT'] 5 KRy # 00 & Cell(i, j-Lk)f= Cell(i, j,k) 7] w» + 2
%ok BH[LT ]S AcjAv, 5 £3 Cell(i, j—1k)fr Cell(i, j,k)FF 5> v + 2. # 6
LT 5 Ay, 5 Cell(i, j—1 k)8 < o Cell (i, j, k)8« B chpegg[L] -

Cell(i,j-1,k) Cell(i,j,k)
Av,
ol I
i1k
Ac,
< AT, > < Ar, >
> Aty >

Bl S5 ks gL B A %7 2 B (McDonald and Harbaugh, 1988 )

F A Cell(i, j k) &z w2 29 o Celli, j-Lk) ¢ > ¥ F Cell(i, j+1k) ~
Cell(i-1, j,k) ~ Cell(i+1, j,k) ~ Cell(i, j—1,k) ~ Cell(i, j,k+1) & 2 & T B~ 3
g Cell(i, j k) e idF kiniez 23 1F% » Hfe itz = as BH GET

8 6 o

ij.k-1

ij-1.k

i,j+1,k

i+1,j.k

i,j,k+1

B 6 oz 9 212 @2 ip% B (McDonald and Harbaugh, 1988 ) -
Rdp st (3) BT AR o Cell(i, o k)in B 2 B RS

iz =
,j+1/2,k .k (4)

i a2k = KR j11/2kACAY,
M2

10



(2) = jesFs

h' 1k h' i k
Givarz, ik = KCiay,j AT AV ”JC—" 5
i+1/2
h34.'k _'h" Kk
Ui a2k = KCiyjp kAL AV, 'JC—'J o
i-1/2
h ; k+1 h, i k
qi,j,k+l/2 = Kviyj’k_‘_]_/ZArjACi IJA-F—IJ (7)
Viswr2
h e =P
qu4m::KV”k4mAnAq-i%57_Ji; (8)
k-1/2

H o KCiyp 5 i % Cell(i-1, j,k)fr Cell(i, j, k)7 * w + 2 3% -k i #[LT] ;
KV, w2 5 o0 F Cell(i, j,k-1)Fv Cell (i, j, k) ek = v b 2 3% -k (2 #[LT] -

]

S P aN(4)3(8) 5 2ok 4 @ 5 F #(Hydraulic Conductance )
CRCC>CV> A gd EEE~Z LRt kiilmn (F o
KR; j1/2kAC AV,

A\ gEpP

CRi,H/z‘k = (8)

Ho CR oy s ¥ 7~ % kA& ? > Cell(i, j-Lk){r Cell(i, j k)2 -k + @
E LT -
KR j 1112k AGAV,

CRi 12k = AT L (9)
J+
KCi_y/5 i (Al AV,
CCi—l/Z,j,k = : 1ACJ J (10)
i-1/2
KCi 12 j KA AY,
CCi+1/2,j,k = I 1ACJ J (11)
i+1/2
KV' H k_ / Ar'AC'
CVijaz = —— (12)
k-1/2
KV' 1 k / Ar'AC'
CVi,j,k+1/2 = I'J'A\J;: 2/ — (13)
+1/2
ot (8) 2 (13) At~ o3t (4) 2 (8) ¢ 0
Oi 172k = CRi 172k (hi,jfl,k _hi,j,k) (14)
i j/2x =CRi ji1/2k (hi,j+l,k _hi,j,k) (15)

11



AEETORTEFR BT RS LR SN

Oi_v2.jx =CCia;, k(hi—lj «—h k) (16)
Oisasz,jx = CCiaaj, k(hl+1j Kk~ uk) (17)
G jwcrrz =CVi e s =) (18)
Oi jks12 =CVij, k+1/2(h| ikl Ijk) (19)

27 (14) 2 (19) 5358 & Cell(i, j,k) g~ B a5~ F 0x ~ Cell(i, j,k) P
2B e G EPMEAATZREFTI R FZLRE PR GHE B
R e pRINEV R B RPN REFEL G APML BB REY 2k ER

Mo TR RLEN R AREAFMN K ER AN o FX - e

ij.kn :(pi,j,k,nhi,j,k)+qi,j,k,n (20)
Aa 58 n BRSRE~ Cell(i, k)2 BILIT]; p, ., LT
Oijxn [L’T 5 # # -
A BF NBPNAHE - ReL~FE R8P RARNET 27 5 ¢

Ijk zaljanZ(pljknljk) qujkn (21)

n+l

N N
k :Zpi,j,k,n Qi :Zqi,j,k,n

el nil
Rlossv (21) 7exd 5
QS ik =Pijukhijk T Qi (22)
Rfpokomad Fis 250 a8 (2) 228 2By ULLL 228
Bopkud H el Lo
O, ik T jrzk T Qi je

Uicas2,jk T Ui jk-12 T Ui jksr2 +

A (23)

e (15) 2 (19) feoo st (22) & 230 (23) 18
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(2) 2 praEs
CR; 42k (hi,j—l,k - hi,j,k )+ CR; 1172k (hi,j+1,k - hi,j,k )+
CCi iz ik (hi—l.j,k —h i« )+ CCirzx (hi+1j,k —hi ik )+
Cvi,j,k—llz(hi.j,k—l —hijx )+ CVi,j,k+1/2(hi,j,k+1 —hijx )+ (24)

P h =S5, (Ar,Ac,A )Ah”'k
ik ik Qi gk =SS« \ArAC A, At

YK EREF RS > MODFLOW 4 23+ 2 BRFIE (At) i&f

BciE 2 RKfR o F&FE* F w £ 42 (Backward Difference Approach) & {7 ¥t & pFEL
(Time Step) "KEpE2 35 » 73 @ 7> B KfE> jF 40T

Ah Y RN —hM
S s

m-1

HY 4 52058 (24) P ki mPBEAR G BT R R 2 R Sty B 2
s B o W T Cell(i, j,k)A B3 tn 5 tw PR ATHBZ KEE @

Ah )" Ah. .
LS A m R — 2
At At

Plt tn 82t 2 PR BED » 258 (24) 7B 5
CRi,j—l/Z,k(hi,n]‘—l,k -h’ )+CRi,J+1/2yk(hm1k -h’ )+

ij.k i,j+1, ijk

CCi—l/Z,jvk (himl.j,k - hlmjk )+ CCi+1/2J»k< ile,k - hlmjk )+
CVirjrk_]-/Z(hir.nj,kl - hlmjk )+ CViyJ',k+1/2( ir,nj,k+l - hlmjk )+ (26)
P jxh W T Qi = SSi,j,k(ArjACiAVk} t 1 -
m m-1
hij
T
Head I Ahn] k
h, -
<_A‘tm_>
1:m—1 1:m tm+1
Time

B 7 & wis Rf3%7 % B (McDonald and Harbaugh, 1988 ) -
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I TORFFEREE T HRT BB R SRE
2*<%>fﬁ'#Q%ﬂﬁ%éNmmmmwﬂwﬁwiﬁgfﬁaf¢
EE—LZ#*#D# '\A o

&Zm%ﬁ%%ﬂfﬂ

AEHBES R P RE - AR RAINE s TN e 2 5200 2% e HAFR
ekt o AW 90 £ FRfBE FEFRE T T RBAS L RN AT S P
WIHAB L TRRNZ ZF T Jﬁ ( trichloroethylene, TCE ) ~ "&8-1,2-= % ¢ J:fp
(dichloroethylene,cis-1,2- DCE) 1 % % ¢ ‘Tf' (Vinyl chloride, VC) 4z d13 Tk %
:ﬁﬁiﬁ%ﬁﬁoﬁ%“ SHEZALFFERT ) AFRT A2 BRE (40
Bl8¥rm ) BvP A®RL94 2R T XED BEFL 1418 & 34 L1 52 b T kX

«?4@*"W**&@%#””¢éJ(ﬁﬁ94”é)7%32&% B %5 943

d ?"Fﬁm/l%,&z/ﬂ# FRACEL 94337 PSR b m AT 2 B
ERER%FE > A DRMNIFAEMBD BTN EDAFRALLIFE cH Y3
FHALPF2Z2FLRETBRECHF B ®27F 44 F 2 TCE~DCE & 1 » %
v T2 A FHico m CHAMUTCE-DCEE VCEH 225 2~ 4p H 5

Ao T A RIPHAT o

]_:%‘]8 ’\%/ﬁiii‘h_ln\f

AR E AR FA Y RIS 2T ORI b'a/ﬁ-;b'@@]m*ﬂ—%ﬂ&ﬁ ° & 0 T
BRHFOREPASER VA A4 F J;,;yg; WO B 12 7 8 T R R
T B R AT ¢ R R R B o RUR B T AR
Ry » FHFETHEFHRFS 2 EH > EH 2 S8 235 F 817 3 T kg
Pﬁﬁifﬁﬁ?ﬁi@ﬁg }\ﬁ] AALAR B SBcE T 3]\% SfH A A G
AT F AR A 2LHALEF A PR T L5 AR D A W A g
AP ) e I

AR L REFRINEBELL RPN > GG - AR I
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(2) = fesst

T AT E 200 DR FRp RBRHFHFALA G BRE PR 0B
8o o m P AR R ZE 3 TL v TOREBIE BB ¥ AoB] 9 P o

Bl 9 FHFnz2ARUEEPE2ZZELST T BLEATREEEL

R REE o HT RN o s EIFEERAPAERF AR LIERS
pii%wwk%gfﬂ(ﬁ%0§&?)m%Wﬁk %#%%%&Q’ﬁ
A F HFAE S e E e TR (MT §,1993) PG ERE SRS
ReBER O30 & % OB OHITMARE T @ 6 8 58 i0F At (Hsieh, 1972)
FAR T Sa sk o 05K o 11000 £ 5 d Stk anE R 0 kG B
bt 2B P 5w 8 (6 6000-8000 F w ) Aok G R ¢ 5B T & R
B L ey fem AR08 0 X B4 S e kst (BREFE et al, 1996)
MFFEPLAFFLIE R s3I AT AR KPR BN P T R
%@%%HM°%?%ﬁ#%§ﬁ%4’&ﬁw¢ﬁﬁﬁgﬁ*#§éﬁ(wm
1992) 7 ptiEdoid & (5 7 B ¥k PR A > BT A H B T3 A 58 5 4 dmm/yr o0
+ "'Jiifr"fﬁi % 4 B (Chenand Yang, 2012; % 46:;® etal.,2005) fe{s? 2 %7k 3
Sin R AT WA IR R SRR 0 Tt AR S R ETA (3475, 2002; 5
AT 2002) 0 AR Y ATMILZ ZoRE S A E (93500 £ ) iRk @
g A N d WL R R et AR ORE R E LT BRI etal,
1996) » s & & F 7 -k A K 48 Srag fe (8 #3¢,2004)

ok ok QB ARE  JRIERL Y S TR T A

1L Ros B adftd B Sn g plaw k¥R A REE -
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2. RABUBEPT > Fp N REEERIF R TR AR EE T
A A m‘gﬁ”g‘s °

o

2

U S K Y BT s

\'ﬂ

3. A1 IFAEI E KR EINA & B A T
GRS ELT mﬁamﬁiﬁwﬁ’aaﬁ%?ﬁﬁo
3.2.1 % B A5
Rk o E L E AN L AT R
mjuba?, — o ¥t & = }i;,’,‘;;kg‘rﬁvg ,f;—r,};;ﬁgm/gfq EHF R R X IEEE L
HEABABESMC N AR FLNE R TR o A F ANL R N IS T e 20
Qﬁﬁm%maiﬁééiﬁwﬁﬁm@%’iﬂ SRl BEIE e 2 R TR
TR L F A2 B 10 :aﬂ\lf%ﬁ%f%?*iﬁitﬁ_f*’?j’—?—!“?é e IR N S
Fa e Aded o 1 (FREP 5, 1957) Frab v Fld L2 6 7 4 5 ¢ o <
M S S SRR T T R BRI AT
1. P s BRe B LF R ittt AT
TH10 22 (ﬂ:#ﬂ; 2012) > H2A5% 2 £ 3]

ﬂ%%ﬁ%ﬂiéz’ﬁﬁTiﬂW%#ﬂgﬁwﬁ(

w
@
N
v

2. A EMEEd o WA AE Ly S22 B EREANYLI T T T
BB At 2% T LAY Bk L RS T R A A 2 i K
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Kot

B 10 Hakrgit2 3 AiEi & 3

AT o« ﬁ-‘%ﬁf%} (Biff_: N )o
322 k2 s T’ﬁ-,}g}_

I %@arqawaﬁwﬁdiyx\;ﬁii*ﬁ&%%lﬁy
rﬁ&%h? F-MBEFT IR e RBEE RSB RTORE KRE -
142, %1 %@ﬁ”*ﬂ’uiwﬂﬁéwflz THEEREE K 33
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BEPAHFLELA BHRAL 2 FRR SR AT R § Rk

R IR R R TR H AR R 10 B 25 2 2 R4 B 12 557 (2002)
S LA SR TR EEE #3% (2004) HAL mP;Z * % Hra T e &

7S JE R *“@$%$7ﬁ%§@%ﬁ?m SR I SR A S
B BHEEAORET O ARRDREFR YL 30760 2 %

¢ % % (Chen and Yang,
2012) 0 @ RUBER AL B S AFEAE ToRIAS L P SR SH LA BK
FoaaltiBarEFR Y Flaie e AT e
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QE’lmﬁ%iﬁﬂ%IQ%’ﬁﬁﬁﬁ3wJ$I122’ﬁ&ibﬁﬁiﬁ

1,776 =~ % AN A AT 2 frEE TR E 595 23 o /) BE R
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AP F BRI BK KSR 13 AT 0 AR AP ERAA R g
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B 17 USGS T @ g p|s = -k 2

Bt L[]
Name 155 18W 28CAC 01 SCHOENCHEN WELL T-11
tessellate -1
extrude 0
visibility -1
384259099195801

Type - Real-time Well
Last Measurement - 4/19/2018
Most Recent Measurement 190233

description

B 18 USGS ¥ - £ 2 7

22

e



Gpr R o0 2018127 26p = 11:39

SCHOENCHEN WELL

DESCRIPTION:
Latitude 38°42'59", Longitude 99°19'58" NAD27
Ellis County, Kansas, Hydrologic Unit 10260006
Well depth: 57.00 feet
Land surface altitude: 1,918.31feet above NGVD2S.
Well completed in "Alluvial aquifers” (N100ALLUVL) national aquifer.
Well completed in "Smoky Hill Marl Member" (211SMKH) local aquifer

AVAILABLE DATA:

Data Type Begin Date End Date Count
o Current / Historical Observations 2007-10-01 2018-06-02
Daily Data

Groundwater level above NGVD 1929, feet 2004-10-02 2018-06-01 4931
Field groundwater-level measurements 2004-10-01 2018-03-30 113

Schoenchen ||

Water-Year Summary 2006 2017 12
Revisions Loading...
AT
A
i ® Additional Data Sources Begin Date End Date Count
------- R—ul;h——-——————————————— ————======--==  Groundwater Watch **offsite®* 2004 2018 5038
OPERATION:

Record for this site is maintained by the USGS Kansas Water Science Center
Email questions about this site toKansas Water Science Center Water-Data
B Inquiries
Sources: Esri. HERE. in USGS. Inter... (=] fl

B 19 Erlk2 2 gl AT

Site Statistics
Most recent data value: 1,902.31 on 6/8/2018
Period of Record Monthly Statistics for 384259099195801
Wl ysiGs Groundwater level above NGVD 1929, feet
All Approved Continuous & Periodic Data Used In Analysis
Note: Highlighted values in the table indicate closest statistic to the most recent data

334259099195801 - 155 18W 28CAC 01 SCHOENCHEN WELL T-11

i 1902 value.

g 1900 _

6 Jan 1892.95 1893.74 1897.70 1900.65 1901.47 1902.12 1902.18

ﬁ Feb 1892.20 1893.26 1897.45 1901.37 1901.81 1902.20 1902.37
E 1898 Mar 1893.60 1893.63 1897.36 1901.15 1902.02 1902.28 1902.35 14
= Apr 1893.71 1894.69 1898.94 1901.53 1902.05 1902.37 1902.43 13
i May 1893.14 1894.48 1900.47 1901.57 1901.98 1902.67 1902.91 13
5 1896 Jun 1893.80 1894.83 1899.71 1901.49 1902.18 1902.82 1903.13 13
§ Jul 1895.89 1896.55 1898.81 1900.55 1901.46 1902.41 1902.71 13
B Aug 1894.18 1894.84 1898.59 1899.81 1900.81 1902.25 1902.36 13
B 1g04 Sep 1894.19 1894.49 1898.20 1899.49 1900.75> 1901.76 1901.76 13
@ Oct 1893.90 1894.41 1897.68 1899.10 1900.18 1901.62 1902.26 14
Nowv 1893.46 1894.09 1897.08 1899.17 1900.70 1901.84 1902.03 14
1892 Dec 1893.11 1894.07 1896.82 1899.17 1901.40 1902.00 1902.10 14

JAs of 6/8/2018 20:09-2
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun | B Smatistics Options
2017 -2018
Pbt created 06/09/18 08:08 e+ View menth/year statistics

Explanation - Percentile Classes
. e s 0 o @ N
Data Point 0.4 B35 %m >m Wty hecian

B 20 ERlkE okt Eos

Daily Groundwater Data

Most recent Provisional daily data value: 1,902.31 on 06/08/18

334259099195801 - 158 18W 28CAC 01 SCHOENCHEN WELL T-11

T T Summary for Period of Continuous Record
12
[USGS 7 1906 Groundwater level above NGVD 1929, feet

u L 1 1008 Approved Daily Values Data Used in Analysis
! H
ERRD {\W“\N\' 02 g
K = 10/02/04 03/28/18
3 18 7 1800 =
=]
: 2
i b o 1898 2
] 2 1,891.19 1,893.80 1,895.06 1,898.23 1,900.44 1,901.68 1,902.16 1,902.37 1,903.98
£z {1896 3

IS
g 7 18 g 6y View latest data on NWISWeb
= g5 | H
E q 182 5 View data in calendar format

@ - 1890 C3 Download data in text format

Wk . ‘ 1888 & View daily medians

2017 2018
Years. Plot created: 6/8/2018 05:13
Approved Provisionsl H|stom:a| Range of Approved Daily
Daily Data Daily Data Daily Mesian Min & Max

B 21 & p ke Fa
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(1) GIS Database Server
BET= &P’ﬂfﬁ’%?#ﬁm@&* G0 R E R MO B S TR (MS
SQL) > v & ’}; 2#7¢ OLTP o8 5 s & > B3 v LTz R * /2
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(2) Mapbox Map Visualization Platform

i * K35 o Mapbox Map AL i @ % K 6 A S RALE TR TR
P2ZGISFH Y RTERFHEREFFE X 57 FRE L2 PR A3
FETUETFTARECERAAG o A ANRFEERTARE P TER S A
iPP$ * Apache HTTP ®PRZE+ PHP + JavaScript + Bootstrap + Mapbox Maps

JavaScript API ¥ 5 A e & B it T Saneg el B o

)

(3) Apache HTTP
PHP & - B* #FAR %E 7 » o L AR ENFHF >0 c SERF
PHP e342 58 78 k95 =5 HTTP #PRBAEE A 2 $ | FHA LD BT BB o

(4) JavaScript
IR P AHERE DO HIML e facfg = 2B li e | ’fﬁﬁ“ L S A
I b o AELRFETE -

(5) Bootstrap

B 38 A AR BT RES  RRTRE (PR §E o
LEPRART -
(6) Mapbox Maps JavaScript API

& * Mapbox Map API#+B~ B F ~wgs84 (L5 & = % » I %% % & Mapbox Map

FER-
4.3k ?‘ﬁ—'—i%-ﬁ'@;}?

AFHEY BR TR LT E T EERENE? 220G H ek
FF SGM -~ k1% ~ A EF 2 TR EEYyy > T U E &R 2 FiFI i
Dz BEREF TR EL AR o A2 TR Edr4c i MySQL ~ SQL
Server ~ MS Access & DBMS ¥ B 2.2, ft ¢ & 40 7 2. F]¥g > @ 2L+ it DBMS
?%ﬁi?%’%ﬁF@%ﬁgéﬂéﬁﬁﬁﬁﬁﬁ“%”iS?ﬂ&’”T%
WAL S 2 TR A

(1) 7 %% SGM 7 % 5
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! ‘5'J§’§%’ﬁ§§°?*ﬁ’*a 4~ DBMS 5 7 8
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(1) gedg”x v ;2 (Inverse distance)

PR R F T U RSB kg S 5 TR B
TN ERBA "’r‘*’)jéffr"é‘lﬁ BTG o jx%gf.s.&*i 7 b & 4o 5%‘] 26
(a) A FTHEEFTZF 2 FFN B 26 (b) KT 5 R 8 Big
ZER B 26(0):*2"* WAPHBR LR & p B S iéqﬂ]\ TR
Rl *%%‘ﬁ“““@%ﬁ’Famééﬁuwéngﬁﬁﬁ@yg
2EE S ﬁ*f‘; B 26 (d) R E_E - Inverse distance #& &% % -
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9, o e |
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I y 1‘ od o> s ooBarooonoi
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B 26 ek b (Inverse distance) 3& & i#F & in A% o
(2) = & p# R 14IEE (Triangulation with Linear Interpolation )

PR E R RE A MR - SRz befd A, T o 5z 4
ERAMIEE o AFT Y ¥ Delaunay = % it $j# (Lee and Ni, 2015) > ] * %
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a=1

H¥ % A5k S8k (shape function ) » H A5k S 8™ & 7 40T

h(x)=> h,N,(x) (29)
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X11 X9 = X19X91

X Xog
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description pumping test report(P-02)
TW_X 262829.01867399935
TWY 2772041 47613

K 0.0005611 m/min
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WELL TEST ANALYSIS

Data Set: E:\slug test\0423\AQTS_Fitting_all\0423_P02all.aqt
Date: 04/26M18 Time: 13:47:18

AQUIFER DATA
Saturated Thickness: 11.29m Anisotropy Ratie (Kz/Kr): 1.

WELL DATA (P02)

Initial Displacement: 3.4 m Static Water Column Height: 11.29 m
Total Well Penetration Depth: 11.28 m Screen Length: 11.28m
Casing Radius: 0.127 m Well Radius: 0.508 m
SOLUTION
Aquifer Model: Unconfined Solution Mathod: Hvorsley
K = 0.0005611 m/imin y0=1.011m
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