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Abstract

This project was scheduled on the basis of “Groundwater hydro-geography and
recharge model research” (2013 to 2016). The main objective was to estimate the
area of groundwater recharge and to understand the local groundwater recharge area,
as well as the amount of water resource, which directed the groundwater resource
management to sustainable utilization. The executive strategy was made by year and
area and this is the first-year project. The research area was focused on Lan-Yang
plain. The research results included recommendations of the main groundwater
recharge areas, main recharge influence assessment against groundwater system,
analyses of available groundwater discharge of pumping, gravity measurement, and
establishment of hydro-geology model.

For the perspective of recommendations of main groundwater recharge area on
Lan-Yang plain, this project synthesized information of drill core, spring, dissolved
oxygen, two-dimensional resistance to ground, and hydro-geology model. The main
recharge area was estimated at the upstream of Lan-Yang river, including Yuan-Shan
County, Sa-Hsing County, and Tung-Shan County. The supplement area is about
80.32 km?, 22.35% of Lan-Yang plain.

For the perspective of estimation of groundwater recharge and discharge on
Lan-Yang plain, numerical model revealed the annual vertical recharge was 103.92
million tons. The lateral recharge along the mountain was 133.07 million tons. Net
effluent to the shore was 16.20 million tons. The discharge of the first confined
aquifer was 190.20 million tons. The discharge of the second was 29.61 million tons.
The total recharge was 236.99 million tons, and the total discharge was 219.81
million tons. By using hydrograph to analyze, total annual recharge was 267.16
million tons, while the total discharge was 204.26 million tons. The results of the
above two methods were quite similar.

For the perspective of impact assessment against main recharge area of
groundwater system on Lan-Yang plain, the recharge area was about 22.35%.The
vertical recharge, by using numerical model assessment, was 59.85 million tons,
57.59% of the total. By using MODPATH simulation, the contaminated matters was
transferred from recharge area to the first confined aquifer (F1) in ten years once the
area was polluted. Some contaminated matters further infiltrated to deeper confined
aquifers (F2). The result revealed that the main groundwater recharge area is very
important.



For the perspective of the analyses of available groundwater discharge, the
numerical model and Hill method were used in this project. The annual discharge was
219.49 million tons.

For the perspective of the terrain recharge investigation, gravity monitoring of
five stations was performed in the drought season (April) and the flood season
(September). Water level and gravity difference were larger between the two season
for Sa-Hsing and Ta-Yin station, which can be used for specific effluent assessment.
Moreover, gravity tests were performed along with pumping tests at Na-Cheng
station. The difference of gravity and water level was measured to estimate specific
effluent and to compared with value of pumping tests.

For the perspective of the establishment of hydro-geology model, this project
integrated the construction and the constants of hydro-geology to establish the
three-dimensional model. For the construction of hydro-geology, the
three-dimensional construction was established by using interpolation method, after
the geological sectional drawing was recorded by numbers from Central geological
Survey, MOEA. For the constants of hydro-geology, the constants were estimated by
using the information of resistance to ground and gravity monitoring. For the
resistance to ground applied to estimate the infiltration constants, the estimation
method and the three-dimensional infiltration constants field were developed in this
project, which was based on the formula and information of resistance to ground and
pumping tests. For the gravity information applied to estimate specific effluent,
information of the groundwater level and gravity was collected to obtain the specific
effluent with numerical model. This project picked up Sa-Hsing and Ta-Yin station,
which contained larger difference of water level and gravity, to estimate specific
effluent. The specific effluent is 0.07 at Sa-Hsing station and 0.25 at Ta-Yin station.
The specific effluent is 0.37 by using information of gravity monitoring at Na-Cheng
station and pumping tests. If the uncertainty of the absolute gravity device was
considered, the reasonable Sy value at Na-Cheng station should be from 0.19 to 0.55
with 68% confidence. Value was 0.17 from estimation of pumping tests, closed to the
bottom limit of gravity estimation.

Key word: terrain recharge investigation, resistance to ground investigation,
gravity investigation, water quality investigation, hydro-geology model, groundwater
hydrograph, numerical model of groundwater value
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02030321 | #°76.(2) | 0.000521 | 0.00313 |02080311| 5= i 0.031
02030331 | 5 46(3) | 0.000196 | 0.0126 |02090111| 7 (1) = | 0.00815
02030341 % 46.(4) | 0.000428 | 0.002 |02090121| 7 %(2) i 0.108
02040111 | *F i’i’f‘ | - 0.0597 |02090131| 7 2(3) : 0.00197
02050111 | fti%(1) i 0.047 | 02090141 7 %(4) = [ 0.00287
02050211 | % (1) i 0.029 | 02000211 * #(1) = | 0.00815
02050221 | % #(2) i 0.029 |02000221| * #(2) i 0.0299
02050311 | - 4% - 0.047 |02000231| * #(3) i 0.0081
02060111 “‘?ﬁ”‘ ; 0.04775 | 02090241| * % (4) . 0.01
02060211 | # FI(1) i 0.592 | 02100111| ~ ‘(1) | 0.00146 | 0.0243
02060221 | # F1(2) - 0.0002 |02100121| *'£(2) | 0.0002 | 0.0103
02060231 | % F1(3) i 0.0001 |02100211| = % i 0.0777
02060311 | = % (1) i 0.0138 | 02100311 | ~ #'(1) i 0.0243
02060321| = % (2) = [0.000389 [02100321| * #(2) i 0.104
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Bl TR fcE A L B TP R R ML TR
EATAPEIE > T HFE R TG 4% 0 fF o

2. - AEF RPEMALBE L EF- AFTIEREBFRIT FET R T K
T IpiEF Y 20 2o+ BFE(B00 o % )- Ak FELFR T RV ERIFEY
100-150 =* = = % > Hpae 7 fEE T J\&z 100-150 = = iFz -k ¥ = FREAEHEA) > L
BH U H R FAE A R TRRLRTRPR TR oA e

=R A ALER PR MY S O @*:ﬂ%mwkwﬁlﬁ
BPTORAAERT L RITRFES 0 R A D B TILFR D RIMBERT
& 4000 2 = 17 ,;geiwé;?d;;é%f] 50-60 = ¢ = > T Iprifect i RAILE
Bk~ 3 B REdl T g vd b2 £ 541%

4-Iﬁaf‘ﬁ4i/?'l’%ﬁ"k’/w\’}‘r Hd 9 *ﬂ’a‘*’ﬁzﬂéﬁg”“&ﬂ%i% L & A
ARV RPN ELERFR S AU EERS FFEERFRES FRE 0
R RERE S R R R kA 2 :'17}415‘_ Sy i (Specific
yield) -

(Z) Bk AN 4
1@ 23 TORORFHREE A D HHFBE T REFFIRZ ELEEE2 K
Fﬁﬁﬁgﬁ@YT”ﬁﬁﬂV’KF'“Tﬁﬁ’KFﬁﬁﬁgﬁwzJ 24T opa
]\gﬁiggpﬂ '11\74\@&%\,@%1%&, BWE TR B VM o TR
EE A IR v X VTR R T R FE N EE TR LRAT
Rz kyp e FHETRE TRRRFRAARK 2 B~ 250k 10 B2 2Tk 40
BAABAVRF A (0 CERCETR-BF CHRBE 17T A) (i
1.3-1) -
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2 B R 7 Y 12 4% 17 Frit P
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¥ F FP TN Y 2 RTR

MR TIA R AL o Ry v B R
s

HEwE
v

1 T JL’T/%?*%”?,&E“_@E o e A
Fhlic Mpe s b2 TORFRZSRE S FERE T RAREENKE -
2

1 B T oRAA R SRR B R B
(=) EeHin b pr

B h At T MEL EEFIRR LA M ?/]?r L& AREEE T E
B 7 RRALE (Crltlcal Aquifer Recharge Area, CARA) % g eI el T
kA2 % | (Groundwater Recharge Area District, GRAD ) -
LEREFHY TEE kAL TE

FREFY TER G REAAT o 7 5 RER TR KR K

KeoFhikdps "L sg;a,v;; , (Growth Management Act) - =

]3\ 7R 3{-—1+ —lzr'—f o

R
v + g

G A 3
Qﬂﬁm«‘%@ﬁifﬁv?“?‘%@@" FRAE FRBRFEFRFTFABLGER
AT HT R F 53 200 & (USEPA, 1995) -

Possible aquifer border_ 37
’
--------- = \\’4,
SN
2 o : ’
AP ! = GIOIlp B =i
" PHiVate Wil 104 “arzal. - \ ==
Gloup h\\
el 1-‘ a s
J Jif
P g
R 7o (A | . 15

B 2.1-1 3¢5 O 2 gp Rk

TR R EIE P ER S g T HIR T £ & 3w (Critical Areas) >
B¢ TE£& 7-kEA4L% ; (CARA, Critical Aquifer Recharge Area) % & 5 : %
LA CKIRZ.Z KR AT E % # (Areas with a critical recharging effect on aquifers
used for potable water )

FEREEAAFHRT G ke r TR A S o RO AR
WEAEAIRE Bl AL RRI e o NELRE A B E o RER
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AZXALBLERYAREARTR AFFFRADLERRG K > T
TARBHEZ R U NERERAIRE o T L FRERE T KT R RN
(Morgan, 2005) :

f - GROUND-WATER POLLUTION
EF 7 a1\ [ [ (s / SUSCEPTIBILITY OF GEORGIA

| - At /\\\ DIGITAL DATA

B 2.1-2 % K Georgia " 2_ /5 L AR B & &g

@ 7 N

LEGEND

CARA CLASSES

Class 1 - 1 &5 year
Wellhead Capture Zene 7

Class 2 - 10 year
Wellhead Capture Zene

Cless 3 - High Aquifer
- o Recharge Area
i “Son

CRITICAL AQUIFER
RECHARGE AREA
('L‘”""; || CLASSIFICATION MAP

A
B 2.1-3 Issaquah 7 2. & & 3+ T (KA L RE T H1K
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King County
Critical Aquifer Recharge Areas

June 9, 2008

Logena
s Aquitr Rocharge Aress —
Catsgory
Catgry s
£l

Attachment A  [===v

|22 pe——. poant 012 4 6Mies
e —— LT e T S |

Bl 2.1-4 % @& F 4 King County 2 & & 3 T -kt i1 iR & 4%

? L % Ik http://www.kingcounty.gov/environment/waterandland/groundwater/maps-reports/maps.aspx

(L)5%% (ldentify) & fmddes V% 20 TR TR > RS0 T R4 F
ERRA A B RFTIRIRE 7ok A E o R ISEHAAN KR AR
# g %FEF > @ g %FEF (Wellhead Protection Zones) L - Y o Al

N
~

ﬂgﬂ,uigijm%[ﬂp\:ifg‘_:‘g%“o;;‘w]; g—_gr},u _,1\—;1\_*{
E L ENGEERTR REAR  HEERFT YL REF L5 7k
» #8030k 2 ar 2 2 pE AP (USEPA, 1989) arm 4.1-1 #57 » Bl B 5 4R

4 I
ks B L EEY o R ERT 4 * -k | (SDWA, Safe Drinking
Water Act) 2 > Z# A4 * RiRFiT2 ;gﬂliﬁ Jk (Potential contamination
sources) o T H#-F F AL F - EEEE S A FGF E (RERE ) e v iRE o

(2)i5 # st & (Susceptibility) :dp p 2RiFEEF F 2 XIFE 0 bldos T
kd o~ 2R~ FokA A ERE DL T R R ZHE o RE AR TRE G
AR B ¥ 7 * DRASTIC = 2 & 2 > 4@ 4.1-2 “75% o

(@) & (Inventory) = *# s i3 Lk @ blhod ) ~ TR~ =& B~ B EE
wE

(4)75 % &% (Vulnerability) *dp* 2 BFESFRE pRFE B2 5 LHF
o

(5)#1:% (Designate ) & & 7 -k kAL RE T © E%‘]J A ol I
BEE AR~ FoREFERIZE g KRR o T IF AP R R AR
*oRRZER M o 4ol 4.1-3 fror 0 Bl R FRER #;T H Issaquah # 2. & & & T
KA L RER B FERLSF 5 - RE 15 EdERER YR
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http://www.kingcounty.gov/environment/waterandland/groundwater/maps-reports/maps.aspx

10 FnHEFEERS-FZFrFH LR

(6) 3£ (Protect) @ &% = Fefpiipe > BFF~ 4~ A ~ ¥
% o

(M F 417 (Ensure) v § 333 o

Byk& & m: xf@vﬂ Rzo @ o BARFR A E O WERER A A o

WS FE o A e 0 BIRERRIR 1 EE A King County & B 0 4
Bl 2147 » 5 TE£&E T M? A% 4 % B (King County, 2010)
F RN E - RE R RDAIFEFG - I T LT
Z_BMP (Best Management Practlce) SRR RO E IR
BEF 2~ B3 iz & (City of Issaquah, 2009 ) » s TR EREZ FHH T o

2.8 5 I N e ToRAT L B

FREF oLV ToRALE B RE R EE R (Water Resource Districts )
- 3G o N HVRFIREE R A SRS LB TORAILE ~ RE KRB K
% ~ i@t (Georgia Department of Natural Resources, 2010) o H ¥ 3 T k41 %
K 0 L& RIpFL P AT RIS 18 8-k < B (Hydrological Atlas 18,
1989 Edition) -+ {345 W} it L e B > 4o 4.1-5 77 o £ =45 % 20 50k 2
— 3 T oK 4 a7 R Bl (Groundwater pollution susceptibility map) » #-# T kAL
AR IR ER Y BRE MBI o RS FRI T B R o R S
FCRER TR 3 F’i‘éﬁl T g & MR A R (AR ) o B
R EE RE E ke ?Eﬁxﬁﬁﬁﬁ °

T L TR R 2 4 8 % 2 2 (Georgia Department of Natural
Resources, 2010 )

(L) F bt 2 CEH > A2i8 660 4 h > F 3 FA DK (F- ERITINE
P T R AR

QQR¥BRAVFHEFTF 7 %’Mﬂﬂ?ﬁ% °

BVt 7 K5 K 2 75 -k LK

(4% FiLF PRI J\/f@/@_rﬁ” » RHFRET O F 5 K FUdE o

(B)A KRJZFEH ERT > EPgER o

(6) & T 4 e & & 45 Resource Conservation and Recovery Act % 312 T AR
T 45 F BT H (hazardous materials) Az - H APF > F 4% 7 B KRR
B> T BRIREF L ER

(AT B KRBT 4 R+ &R HHREmA -
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MOST SIGNIFICANT
RECHARGE AREAS OF GEORGIA
DIGITAL DATA

rrankliv \ SCALE 1:633,600
HART 1 inch represents 10 miles

. [ * * »
[ S— ————

MAD I SON - X
ELBERG \ EXPLANATION

CLARK \ COASTAL PLAIN PROVINCE

; N, MIOCENE/PLIOCENE-RECENT
PRERTHORRE ~. UNCONFINED AQUIFERS

WitKEs . FLORIDAN/JACKSONIAN
LiNcoLn AQUIFER SYSTEM

\ CLAIBORNE AQUIFER SYSTEM
2 CLAYTON AQUIFER SYSTEM

REENE o Iatiasernd < "‘“"'"““\.‘\\ CRETACEOUSTERTIARY
¥ AQUIFER SYSTEM

' RIDGE AND VALLEY PROVINCE
Riciuon= iy, I UNCONFINED AQUIFERS

HAKCOCK 1 PIEDMONT PROVINCE

bl el | PROBABLE AREAS OF THICK SOILS
\ (may be significant recharge areas)

BALOWIN i
owiN JEFFERSON, BlURKE \
; t

WASHINGTON
WILKINSON JENKINS
SCREVEN

B 2.1-5 2 W Fipd Vi TR R E R I
@ B k&R ¢ http://csat.er.usgs.gov/statewide/layers/recharge.html

(=) B 40 B ph

BIP o T okAp BT L & F T
R T REY TIEN 2T SRR R R R ST R
ﬁﬁﬂi"fﬁ, ?(1999)3& Eiij_};;,,]\—gid.!Fﬁ‘;@,ﬁp;z“&gﬁ%(zooz)ﬂ Lk B
?ﬁﬁgﬁﬁ**ﬂﬁﬁfﬁﬁia’ﬁ%ﬁﬁiaiw@@@¢¢ggﬁ%
A F AT RAREHFEFG LRI EE, AR, RBK, & F 2R,
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http://csat.er.usgs.gov/statewide/layers/recharge.html
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£ 5086 ot A oA F R TORE I BT
YoB A H ) o ITE K BB T Lo

Z}Hﬂ
B

TSI

’f'%‘(aw’}\pg)"" 712 ﬁ‘ﬁiﬁ.l‘iﬂ - T b ToRALE
379 mME > P (AR 89 #) B- adw kTgrzicdHEy
5,55 mwE o

BTORRBE KIS (FRFTE)AREL ExE B KBRS
¢ o s;mf«’f]\:fdvﬁ’»ﬁ;369 l,@_*’ﬁé\‘ °

TR
i

M«»

(z) 1=K 5E
WAL F?%W*P§V72ﬂ%ﬁw»a&ﬁl@ Tk E s E
£ 2.50 [ BT I (3&.@89 &) Rl — sl }\’Ifg-?fflp%-ﬁlﬁ ]?}j‘?

# 352 BweE o
BTORBR B TR EERT € ¥ AR 81 # ik preny ok E fidy
BB A B TR EE S 213 (5 WSS AL S

23 k2 » TR ER BN LS 2

AR FELRE LR EFAATHE ARG RAS TR
MR R R Y B AR e AT Rk B FROMEL Y
e (e et al, 2000)4F 34 4+ Zm IR AT 2 B R L - T
By M= L EA (2 Loet al, 2004)F)* wrE B L R B A I
s 2B ST RE R LT RART LR A »%f#mmfﬁéf"* P PR L (2011)4F

B ¥

HRATE § AT TR *%W%lﬁmw§f (SR, 2008) 11" GPS
BUBIT AR T T RS B R B A2 (ﬂﬂ A

2008)3 3 B T R efiig EE g S SRERE R A (5«5%';; et al., 1995)7] 4 7
e %t e FEEFAT et (89cE, 2000)4 47 T R A R
B RS EA (R Ir-E 7 E RGBSR ﬂﬁ&, 2009) ~ 47 = [ fF 15 £ T 5
TR SR RE S M (A FE 2006)"1 g TEZFEET R A S RO
AL VLB S LR RE B (SR 2 BAE K L|u(L|u 1995) ¢ Sibuet (Sibuet,
Deffontaines, Hsu, & Thareau, 1998) 7| 4% 3¢ ﬁﬂ%l VR RE s ]
BOTORGCERGNF A e TR FIRE 240 0 B¢ AR e ok ik
EN S R 4 ﬁi%J ~ %% (Singh, Singh, & Singh, 2005) (Sikandar & Christen,
2012a) » FIt TR OB RERFARBE B2 o8 % o R o B K

S = *’3"4’ M RBEERE S ERE s A RF fEE N z\#%]ﬁ“?’ﬁ ek
IMFH I o “* b RREHRTHEREY EE N A RARF PP F]R 7
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PR wmil Wy UL ke AT ke e Tl B
%R e R MRRE e b TR K SuEHE 20 # Fr 4+ (Soupios, Kouli, Vallianatos,
Vafidis, & Stavroulakis, 2007) o Z 3§ e k< 3 B S8z 7 B AR > A F Ry
TERE ZRSES ZREZLEE AL Wk THRBIZFRAR A
Bl 4o

()™ & TR BRI AT TRE T

it gk B2k d R RN T g E e i Ap B (Kelly,
1977; Mazac et al., 1985; Huntley, 1986; Mazac et al.,1988; Boerner et al., 1996;
Christensen and Sorensen,1998; Rubin and Hubbard - 2005; De Lima et al., 2005;
Niwaset al., 2006) > F]pt & T IEE RIS F g it » ¥ F K4 RHcng it » &
AP R TIPS G Ry BF RS ST URF kB F S
ER

BAERIEZRALL EHER ORI - l?a"lj‘lm%’gd T koo
R ATEFZRE > FROEFES THRE 2 PFETRE R T RE A
i (external geometry) 2 # p 2% 4 33 (internal structure) 2 3% 4 (H|ck|n, Kerr,
Barchyn, & Paulen, 2009; Hubbard & Rubin, 2000; Mele, Bersezio, & Giudici, 2012;
Purvance & Andricevic, 2000; Zarroca, Bach, Linares, & Pellicer, 2011) » 5|47 %
BRZRIEFFIWREE R ?]t“%gﬁ PRIEEREE VREFEETRTE
;2. % B & iw (Beresnev, Hruby, & Davis, 2002; Danielsen, Dahlin, Owen, Mangeya,
& Auken, 2007; Ortega, Benito-Calvo, Porres, Pérez-Gonzalez, & Martin Merino,
2010; Taheri Tizro, Voudouris, & Basami, 2012) o iT A+ & & » 2 & 8 T [27% {
- R AR TR B F S8k 4t 5 (Mele et al., 2012; Park & Dickey, 1989;
Sikandar & Christen, 2012a; Soupios et al., 2007) -

Archie (Archie, 1942)% % 3% 11 5 4758 & 45 i 2 W%;ﬁ: B+ TRETRE
ISR G BTG T TR ﬁ%zk@ Zr RSN L ET R
B TORET R g K %1 F)5 (Formation factor) & fﬁfifﬁ‘g Tt AR WARA R
g TR 2 fFp 2 B =% E P~(Stephen K. P. and Stephen K. D., 1989) - #X
m oo E}”’SA]\%“‘"}d]‘lii%f/\fﬁmrs)i—)algﬁ”?ﬁég@ Fi~ k3R A

ZRFREERIE > FIPE AN EER LR BT YL § B2 % & (De Lima
& Niwas, 2000; Soupios et al., 2007) o d ¥k F 3 E A 27 EF 5 F]pb i g 7 ik
R TR kY gt R ER TR BG S iR T2 E T LS (Mele et
al., 2012; Vinegar & Waxman, 1984) » 2 §# 3 #-k WHET RSP > ¥ & > H
Archie = #2;% (Clavier, Coates, & Dumanoir, 1984; Sen, Goode, & Sibbit, 1988;
Vinegar & Waxman, 1984; Waxman & Smits, 1968; Worthington, 1993) - = if
Archie = f23% &2 3o 4] 2 f23% » g & % F 48 K %4 F15 (Formation factor) -
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POFIF AN R R Hed e dpdiedlie s P R A RWI S R
CHERES LIEE T iwrm“pmwm o T AT g

g

AL R 2 FE X H kS 4 R K B %]+ 0 4o Stephen and
Stephen (1989) 12 F-KE T B 5 B %ﬁi I HETR G REREEFRLE
oM w S 2 A S T L8k B4 T+ 2 il Niwas (Niwas, Tezkan, &
Israil, 2011)## Tizro(Taheri Tizro et al., 2012)7 Zv& jk e 58 > = TR F L
ﬁi@%?ﬁﬁi“mmi,’Aﬁq+’ﬂﬂ?ﬂpfﬁﬂﬂﬁpi&%%
Mz S Rl 15 3 S - Chukwudi(2010)#  Sikandar and Christen (Sikandar
& Christen, 2012a)7 ru4pfe (Ei2 i K 7]+ » £ R-2 g2 0 K B 7]+ 235
K dcw &ﬁ?ﬁ]ﬁ' MRS o Bl 2 R REE R SREF]F Y RES K G
Soupios (Soupios et al., 2007) 14 4p e T2 48 iz 3= & F1+ > L 0= B Fl3 @ HcE -
ToKR FE EiE TR A #-H @&E T & 5 PR K F15  (intrinsic formation
factor) » £ r/ptdeE IV M F 0 2 {8 #-3L  F &~ Kozeny-Carman-Bear equation
(Domenlco & Schwartz, 1990)4& .-T*\sﬁ 7L % ﬁ“x o FRm it 2 /‘Jc PR “f 7 Stephen and
Stephen (1989) “F » H &2 4p Al v)]?c wRE R 2B L Hy kg B+ I
IR R %ﬂl; Faitmxagok *“@:é’&lp [k _%EE:‘L'F* o Fn it Q}?F 1‘*
;v,g-s‘vr%: i ’{)i_v\,{ﬂ » H ,,\r_z #v/” B R REZ KA 9}@'

L”‘ s ;L%j&ﬁi/ﬁ_igggj‘s s B e ] 2_k 4 Kﬁ'{;}g_]—-” /;1;;2,_35_!/'*%9 5
7 E 2_F2 ;E TR o

v)@wﬁJﬂﬂﬁ%%&

TAFPE LRI IFIPRHORE > TR GRS ek
BT T ook kL ?&‘?i* TR EH BT R BB TRITEE D
4 ik
vz ok

m\,

m\@%

\W‘% Ak
&

\“‘b \f“tﬂ &

3 - Hasan(Hasan, Troch, Boll, & Kroner, 2006)* i 5k f B * L& &
méJ%x%ﬁ%w’ﬁ T EARLEL S Bhefokiz s Ao
AR R LG BAEAM B X Aefr KEMMIEES -

",ft‘*a <4 B b E 4 R v k£ (Sy) 2 48 % > Pool and
Eychaner (1995)*+ % B I f14 s+ > #1991 & 2 * 3 1993 & 3 * X 5 i pF ¥ 2k
FREA B R E S BB TR R RB AR E S HE A
0.168 ~0.213 2. FF - USGS (1997) 7 v 2 R L & p V27 £ 4 B > #1992 #
1273 1994 # 1" £ 5 BRERGER LS B ZFTHhIFEEIPEH
Poo AR A 015~034 2 B 5 FE MR AR LAk E 43 0.07~0.18
z_ [ - USGS (2003)* % Bﬂ%c*” BERP A RER S LEA Bk
Atridokg sz R ZREARENE 013 EFEI RV REL 4 3
¢ 66( micro-gals) - Christlansen s (2011) By REFFERE T REEEA
Frehprz R0 BRI A BRRITH 22 k2 Sl o A TN
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31 Py  Faaf

FIHPFEITREFA IR ZIALER o ATEIRNEFHEIRE
SEFR > el TR AR s Rk Gl SOk RHcE GIS M SAM TR
#ho o
(-) +»° }\I“‘%‘Llé‘ﬁiﬁmkléﬁtﬁ,}l

R AW RE TR R MRS L kh
= (FL)~ kA= (PR P 7 Lﬁﬁ/? £ 40 sz Sk Gl s K Gl s
7J<§Ti_aé'¥ F'~7}"' » Tod AR - }\«f xok= ‘L /}ﬁ?‘ﬁi?ﬁfi’—[f@j/ (T % 4 5
PM TR BT B Acd 3113128 3.1-3 0k o H E 2 @A G Bl4oH
3.1-1 2 3.1-2 #75% o

% 3.4-1 5ok K- (FL)¥ & kil 2 574

¢ TMX | TMY | T(m’/min) | K(m/min) E TR
# f(1) 324620 | 2738165 | 0.6155 | 4.13E-02 2000~2012
# £(2) 324620 | 2738165 | 0.0721 | 3.00E-03 2000~2012
% P @ (1) | 335500 | 2723634 | 0.036 | 3.00E-03 2000~2012
{1%(1) |333200 | 2729300 | 0.2274 | 1.26E-02 2000~2012
3£7¢(1) [332000 | 2725800 | 0.577 | 2.40E-02 2000~2012
3£7¢,(2) [ 332000 | 2725800 | 0.0563 | 3.13E-03 2000~2012
45 F (1) | 332900 | 2751100 | 0.7261 | 5.97E-02 2000~2012
#iE(1) | 329180 | 2745890 0.4 3.01E-02 2000~2012
% 75(1) | 325944 | 2742374 | 0493 | 8.36E-03 2004~2012
% 75(2) |325944 | 2742374 | 0.028 | 1.56E-03 2004~2012
- % 328104 | 2744848 |  0.421 | 2.34E-02 2004~2012
~ 45 ® | (1) | 331460 | 2744155 | 1.1461 | 3.76E-02 2000~2012
HF(1) | 329122 | 2737853 | 0.3454 | 5.92E-01 2000~2012
B F(2) | 329122 | 2737853 | 0.0043 | 1.36E-02 2000~2012
+ #(1) |[329932] 2741080 | 0.799 | 6.66E-02 2004~2012
+ 2(2) |329932] 2741080 | 0.007 | 3.89E-04 2004~2012
24 332212 | 2737115 | 0.396 | 3.30E-02 2004~2012
h S 318685 | 2734452 | 2.9208 | 6.32E-02 2000~2012
p 3 -] (1) | 313700 | 2732700 | 0.0264 | 1.47E-03 2000~2012
o % 322822 | 2739979 | 0175 | 1.94E-02 2004~2012
£ ,(1) | 329500 | 2725778 153 1.28E-01 2000~2012
4 ,(2) | 329500 | 2725778 | 1.4358 | 6.70E-02 2000~2012
g % 326363 | 2727985 | 0.0145 | 8.53E-04 2004~2012
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% 3.0-1 7 kA - (FL# = kgl 2 T2 % ()

E TMX | TMY | T(m*min) | K(m/min) BEFTHERE
7 4(1) | 330000 [2731600| 1.6561 | 1.38E-01 2000~2012
7 4(2) | 330000 [2731600| 1.2975 | 1.08E-01 2000~2012
7 %(3) | 330000 [2731600| 0.0355 | 1.97E-03 2000~2012
¢ (1) | 327300 [2732000| 1.2903 | 4.30E-02 2000~2012
¢ 2(2) | 327300 [2732000| 0.8998 | 2.99E-02 2000~2012
¢ 2(4) | 327300 |[2732000| 0.0603 | 1.01E-02 2000~2012
% 1£(1) | 321300 [2729300| 0.608 2.43E-02 2000~2012
+1£(2) | 321300 [2729300| 0.2479 | 1.03E-02 2000~2012

B 314970 [2729321| 0.658 3.66E-02 2004~2012
% (1) | 322731 | 2732157 2.8 1.56E-01 2004~2012
% p(2) | 322731 |2732157| 1.88 1.04E-01 2004~2012

% 3.1-2 ZokA = (F2)y = -kpipl & T A7 £

e 2 TMX | TMY | T(m*min) | K(m/min) BEFREEK
#46.(3) | 332000 |2725800| 0.227 1.26E-02 2000~2013
#46.(4) | 332000 [2725800| 0.0243 | 2.03E-03 2000~2013
JI3%(2) | 333200 |2729300| 0.0128 | 1.07E-03 2000~2013
7 %(4) | 330000 [2731600| 0.0688 | 2.87E-03 2000~2013
¢ #(3) | 327300 |2732000| 0.0978 | 8.15E-03 2000~2013
M F(3) | 329122 |2737853| 0.0001 | 8.68E-06 2000~2013

# 3.1-3 & ToREP Y gk E R &
2 ¢ 2R AR ok E R
w B (1) 6.6 2 = #4757 204 2% 3 355 2%
7 E(2) 8.4 ¢ AT 110 2 3 134 2=
5 /R (L) 51 o= 45T 68 1 12828 ~22 3 28 2%
1% (1) 40 2= 45T 168 2% 3 348 2%
1% (2) 40 o= #7 1595 2 31 1715 2%
3548.(1) 6.6 o ¢ AT 142 223 382 2
3T46.(2) 6.6 o ¢ #7608 23 788 2=
346(3) 6.6 o ¢ A7 1012 2% 1 1194 2=
346 (4) 6.6 = ¢ 45T 13743 1434 2% 1465 % 152 o ®
EE 15 ) (1) 6.3 2 ¢ AT g a3 200
RIE(L) 1.7 2 A5 T 282 2% 1 402 2 %
2 35(1) 6.3 2 ¢ 49T 311 %491 2% ~7823% 90.2 2 ¢
£ 35(2) 6.3 o ¢ #4757 1390 2% 1 1571 2%

BT 352« AFT 287 2% % 417 2%

AR (1) 2.6 2% HET 12208 3 36 0%
(1) 37 2 ¢ #ETE5 A% 3 7328
HF(2) 3.7 2o ¢ #57 1132 2% 1 1252 2 ¢
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% 3.1-3 » ToRERBIY Rk E 2 AL ()

¢ ERET BkE =R
2 7 (3) 37 2 ¢ 25T 163.4 2 & 3 1754 2 %
+ 2 (1) 27 2% #FT 318 2% 3 438 ¢
+ %(2) 27 2% £ 100 2 3 118 2 ¢
155 B (1) | 1046 2 ® #5111 2% 3 281 2%
e # 16.5 2 ® # 75T 415 2% 3 505 2 ¢
£ 0,(1) 6.4 2 % T 312 0% 5 492 2 °
£ 1,(2) 6.4 2 % £ 714 2% 3 887 2%
e 11128 [ 2757 16373 224 2% 274 2% 3 334 2 ¢
7 (1) 39 2 ¢ #3308 5 154 28
I %(2) 3.9 o ¢ AT 297 2% 1 417 2%
7 203 39 2 ¢ 47T 653 2% % 8342 ¢
7 %) 39 = ¢ # g7 1533 2% 3 1774 2 ¢
¢ 2(1) 6.3 2 ¢ # T 16.3 2% 3 46.3 2 ¢
¢ 2(2) 6.3 2 ¢ 25T 1015 2 & 3 1325 2 &
¢ 8 (3) 6.4 2 ¢ £ 5T 181.3 2 & 1 193.4 2 <
¢ 2 (4) 6.4 2 < 25T 2256 2 & 1 2316 o <
A C) 40.3 = ¢ 4T 3800 7 62 0%
< 1%(2) 40.3 2 ® 25T 1363 2 < 1 160.3 2 <
B 923 2 ¢ #5 T 253 & ¢ 5 43.3 o ¢
< (1) 182 2 ¢ HET 2621 3 44 2%
< (2) 183 2 ¢ #5102 2% 3 120 2 ¢
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B 3.1-2 5 k& = (F2)6 v ¥ T -kpipl 2 & % B

() kAT
EFARTORPIF T T R A B A TR AT Y R o B R
71\?%% ‘/E IE”Z}F'AI\%]A)‘L"’ 6_,\-!:- ‘lif’%\314er_r°

% 3.1-4 Fﬁf%l}g’%@ Fh }\Pé‘r%g'ﬁ /P“PJ;]’J‘ oS ;4

SA6(1) 324620 | 2738180 0.00216
S16(2) 333200 | 2729300 0.000521
S45(3) 332000 | 2725800 0.000196
S16.(4) 332000 | 2725800 0.000428
£ (1) 321300 | 2729300 0.00146
£ (2) 332900 | 2751100 0.0002
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() *EFH

PAF R REEAICRF AU BT RE PBELRERT A EA R
v ok AT 1?\7%3‘1'-‘3371“% 'j‘l?(#' VRA A Fﬁ”’%l}%""t’ékg TLi% 0 UE 'ﬁjﬁi'
T d N HELRC xﬁmp‘.w%l Rgig o re R T R Y BT LR 2

Pk g kR ER R AR 245 B TR 1150 4ok 3155 477
pU ek GRIRR IR L3 16 B o R TR K 85k 0 ek 316 o 0 HARRE =
% 4@ 3.1-3 ~ 3.1-4 #77 o

%315 fHThR& T (P L F % Rhite)

k7 TMX TMY R TR
T 324822 2740221 2004~2012
15 330664 2750039 2004~2012
Ik 325912 2746289 2004~2012
7 7] 328206 2738024 2004~2012
£ i 317067 2734797 2004~2012
B4 324112 2731295 2004~2012
=4 1 314561 2729862 2004~2012
Rk 320879 2725862 2004~2012
AL 328669 2725690 2004~2012
P 324399 2724927 2004~2012
Ik 329136 2731735 2010~2012

% 316 WHT R& EEFTH (G E L)

7 Ba TMX T™MY EEFHET
w02) | w R 302481 2723084 2004~2012
%) | TR 325314 2724656 2004~2012

£, R 328554 2725850 2004~2012
FAB | TR 324962 2730838 2004~2012

7 i T 324721 2747542 2004~2012

X T 01w 303537 2710100 2004~2012
ok T 314439 2722915 2007~2012
EARRE | AT 338782.4 2764691 2004~2012
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%317 AP EAERFT TR
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PSRRI R
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¥ 5% #7(1997 &)
ToEFa T AN T NSl
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BALRSIT 2 R FAETFRANE > FF > RIFAIFRF THE oF
32-47 B 3)#T7F o B F B AT AT H B AT a2 3 TR p M Tl JF
d Ap B TRl K R BoAp T2 BRI 0 E BURIY B B ART 2 Ap B Thdicde
% 3.2-3 #17 o

HAT R GE 2 Far b2 BoR g Ap B eniliT 2 2 RiEw fEt o B
%mﬁmkfwwﬁﬁé AT H S > A FE A 2 R FC AR
o R RARTH 2 R o w fES RS o R EAR R SRR R R oK
B fF R Aost 3.2-1 HrT e

XL =@l X! ] e (5% 3.2-1)

PP AR ] BRI E Y UL 2 BURDK T xR A R T T BRI AT Ap e

P % 2 BLiRIK 0 a) 22 G oA LRI H B enatiiie fF S BV dRd suftie fFa
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WIS s FERAT R 8 2Rk B e ok il e UF TR o B A AR LAY fEAT
B2 REFRTTF PP R®T S B2 Je G kB R4k L @S

PRy L ERdac Ri=TH  RE KRG €5 FH E\i,%"i U A
oo AF R NI V()5 B B 3.2-5(@)F T £ (1) 5 st fEA 18 2 ok

L FBRNA AAEER  VPERFAR 2Bk 2 Rk G - A

W AaARE BT R T Rk - £ 589043 2% > @ F
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% 3.2-12004-2012 & 3= T -k = hs FORL A R S £

E > 5 TR O (-

2004 3.73% 0.34% 0.00%
2005 0.89% 1.92% 4.20%
2006 3.81% 2.79% 0.00%
2007 4.89% 18.40% 1.05%
2008 12.27% | 25.46% 9.59%
2009 20.48% | 31.53% 3.11%
2010 13.49% | 38.15% 7.58%
2011 5.66% 51.60% | 16.05%
2012 9.56% 14.28% 2.94%

#. 3.2-22004-2012 & ¥ T R R he TR AL IR PEEL 2 SR £

A H oz <10 = |>10 = ik P H R PR
gt 0 4 2007/10/17-2008/1/13 ~ 2008/4/15-2008/4/30 ~ 2008/7/16-2009/2/28 ~
2010/10/26-2010/11/7
2004/10/24-2004/10/31 ~ 2005/4/1-2005/4/12 ~ 2009/9/9-2009/9/30 ~
f s E () 0 10 2010/4/1-2010/6/30 ~ 2010/8/1-2010/8/31 ~ 2010/11/9-2010/11/30 ~
2011/1/5-2011/1/13 ~ 2011/6/15-2011/10/18 ~ 2012/1/6-2012/3/31 ~
2012/6/13-2012/10/16
¢ g(1) 0 3 2006/9/17-2006/9/30 ~ 2006/11/14-2006/11/30 ~ 2011/10/19-2011/11/30
¢ ®(2) 0 4 2008/4/15-2008/4/30 ~ 2008/12/25-2009/2/28 ~ 2009/12/23-2009/12/31 ~
2010/2/9-2010/3/31
2005/10/5-2005/10/31 ~ 2006/6/20-2006/6/30 ~ 2006/9/18-2007/1/31 ~
¢ 2 (3) 1 6 2007/6/15-2007/6/21 ~ 2009/5/13-2009/8/31 ~ 2009/10/19-2010/3/31 ~
5 7E 2011/12/16-2012/6/14
¥ 2 (4) 0 2 2004/4/7-2004/4/30 ~ 2011/10/19-2011/10/31
+'£(1) 0 3 2004/5/4-2004/7/8 ~ 2004/11/3-2004/11/30 ~ 2008/11/6-2009/9/20
*'£(2) 0 2 2004/5/11-2004/6/17 ~ 2008/11/6-2009/9/20
2006/5/25-2006/5/31 ~ 2006/9/18-2006/9/30 ~ 2007/12/28-2008/1/31 ~
= 3 5 2008/3/12-2008/3/31 ~ 2008/11/18-2008/11/30 ~ 2009/11/25-2010/10/5 ~
2010/12/17-2011/1/31 ~ 2011/2/10-2011/2/19
(1) 1 3 2007/11/17-2008/2/11 ~ 2008/3/1-2008/3/4 ~ 2008/11/6-2008/11/30 ~
2012/2/1-2012/2/29
< (2) 1 3 2007/11/17-2008/2/11 ~ 2008/3/1-2008/3/4 ~ 2008/11/6-2008/11/30 ~
2012/10/3-2012/10/15
2008/8/1~2008/8/7 ~ 2009/1/24~2009/3/9 ~ 2009/4/3~2009/4/13 ~
¥ B (1) 3 7 2009/4/30~2009/6/16 ~ 2009/7/5 ~ 2009/7/23~2009/7/31 ~
2009/8/9~2010/3/31 ~ 2010/8/17~2011/1/31 ~ 2011/3/8~2011/5/22 ~
. 2011/6/15~2011/10/19
*e 7 E(2) 0 3 2005/12/20~2005/12/31 ~ 2011/1/15~2011/5/31 ~ 2011/10/1~2011/10/31
46() 0 2 2008/4/9~2008/4/30 ~ 2011/10/19~2011/10/31
16(2) 1 6 2006/12/19~2006/12/31 ~ 2007/6/15~2007/6/21 ~ 2008/5/17~2008/5/31 ~
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=10 =

>10 %

W Emp H R R

2009/2/13~2009/4/5 ~ 2010/5/5~2010/5/16 ~ 2010/10/2~2011/10/31 ~
2012/5/8~2012/5/31

2004/3/18~2004/3/24 ~ 2004/5/17~2004/5/24 ~ 2008/5/17~2008/5/31 -
2009/1/8~2009/3/31 ~ 2010/10/2~2011/1/27 ~ 2011/10/19~2011/10/31 ~
2011/12/10~2011/12/14 ~ 2012/7/12~2012/9/10

2008/5/17~2008/5/31 ~ 2009/5/15~2010/6/16 ~ 2010/7/7~2010/12/7

2005/7/9~2005/8/31 ~ 2008/6/26~2008/6/30 ~ 2008/8/6~2008/8/11 ~
2008/10/1~2009/3/4 ~ 2009/5/15~2009/6/30 ~ 2009/8/9~2009/8/13 ~
2010/5/8~2010/5/17 ~ 2011/5/1~2012/8/30

2006/12/19-12/31 ~ 2007/1/1-1/31 ~ 2008/10/14-11/30 ~ 2009/1/15-3/4 ~
2009/6/1-6/11 ~ 2009/8/24-8/31 ~ 2009/12/10-12/31 ~ 2010/3/1-4/30 ~
2010/5/19-5/31 ~ 2010/11/30-12/7

5 5(2)

10

2007/1/16-2/28 ~ 2007/3/29-4/30 ~ 2007/5/12-6/4 ~ 2007/12/7-12/31 ~
2008/1/1-2/29 ~ 2008/3/14-3/31 ~ 2008/11/18-12/31 ~ 2009/4/16-4/30 ~
2010/12/25-12/31 ~ 2011/1/1-1/31 ~ 2012/5/1-5/31

al\y
ey

[N

2007/6/20-9/14 ~ 2007/12/11-12/31 ~ 2008/1/1-1/31 ~ 2008/10/14-10/31 ~
2009/1/15-1/31 ~ 2011/5/10-10/31

(1)

2007/12/28-12/31 ~ 2008/6/20-6/30 ~ 2008/2/19-12/31 ~ 2010/1/1-3/5 ~
2011/3/11-5/22 ~

#F(2)

2007/5/12-6/4 ~ 2007/12/28-12/31 ~ 2011/11/17-11/30

A F(3)

2007/2/20-3/18 ~ 2008/2/20-3/18 ~ 2009/12/25-12/31 ~ 2010/1/1-1/27 ~
2010/10/19-12/31 ~ 2011/1/1-5/8 ~ 2012/1/1-5/9

v (1)

2006/11/15-12/31 ~ 2007/1/1-4/30 ~ 2007/12/13-12/31 ~ 2010/5/19-5/31 ~
2010/7/14-11/30 ~ 2011/3/11-10/31 ~ 2012/5/1-5/31

v %(2)

2006/11/15-12/31 ~ 2007/1/1-4/30 ~ 2007/12/11-12/31 ~ 2008/6/20-6/30 ~
2010/2/12-11/30 ~ 2011/2/17-10/31 ~ 2011/12/11-12/15 ~ 2011/12/23-12/31 ~
2012/5/1-5/31

12

2007/11/17-2008/1/31 ~ 2008/3/15-2008/5/8 ~ 2008/6/21-2009/2/28 ~
2009/5/15-2009/9/21 ~ 2009/12/23-2009/12/31 ~ 2010/2/12-2010/3/14 ~
2010/10/24-2010/11/13 ~ 2011/3/9-2011/3/31 ~ 2011/5/24-2011/8/11 ~
2011/9/1-2011/9/30 ~ 2011/11/21-2011/12/27 ~ 2012/5/16-2012/5/31 ~
2012/11/19-2012/12/31 ~

=

ll';]\ Z

2007/12/28-2008/1/31 ~ 2008/6/15-2008/6/30 ~ 2008/10/1-2008/10/31 ~
2008/11/6-2008/11/30 ~ 2009/4/1-2009/4/30 ~ 2009/11/1-2010/3/31

Iy

%)

2008/4/1-2008/4/23 ~ 2008/5/1-2008/8/31 ~ 2008/10/1-2008/12/31 ~
2009/1/8-2009/3/4 ~ 2010/11/27-2010/11/30 ~ 2011/9/20-2011/9/30

Iy

%)

2006/1/28-2006/1/29 ~ 2007/9/11-2007/9/29 ~ 2008/4/15-2008/4/17 ~
2009/1/8-2009/2/28 ~ 2011/12/16-2011/12/26

Iy

%)

2004/1/1-2004/1/30 ~ 2004/2/1-2004/2/26 ~ 2005/6/3-2005/6/27 ~
2006/1/17-2006/1/31 ~ 2007/9/16-2007/9/30 ~ 2008/11/1-2009/1/6 ~
2009/3/4-2009/3/12 ~ 2009/7/7-2010/3/31 ~ 2010/5/18-2010/5/31 ~
2010/10/27-2010/10/31 ~ 2011/8/19-2012/5/8 ~ 2012/6/9-2012/9/19

T B4)

10

2005/12/6-2005/12/23 ~ 2007/5/11-2007/5/31 ~ 2007/6/11-2007/6/20 -
2007/9/1-2007/9/30 ~ 2007/11/16-2007/12/31 ~ 2008/12/14-2008/12/31 ~
2009/1/8-2009/2/28 ~ 2010/1/1-2010/3/31 ~ 2011/6/15-2011/9/1 ~
2011/11/17-2011/12/26 ~ 2012/4/26-2012/5/13

Wk

PR ()

Q)

2008/1/8~2008/1/31 ~ 2010/10/20~2010/10/31 ~ 2010/11/27~2010/11/30 ~
2011/1/1~2011/1/27 ~ 2012/9/1~2012/9/30

1% (2)

2009/2/13~2009/2/28 ~ 2010/12/23~2011/1/14
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posil

It
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<10 = (>10 = AP HP R PR

R (1) 1 2 2008/1/10~2008/1/13 ~ 2010/5/19~2010/5/31 ~ 2010/6/5~2010/12/7

2005/4/7~2005/5/4 ~ 2008/2/20~2008/3/18 ~ 2010/12/25~2011/1/27 ~

S 12 B ) 4 2011/10/19~2012/5/8

2007/11/16~2008/1/31 ~ 2009/10/23~2010/3/31 ~ 2011/4/16~2011/5/22 -
2011/6/22~2011/10/19 ~

$i(1) 0 3 2005/11/19~2005/12/18 ~ 2008/4/9~2008/7/24 ~ 2011/7/20~2011/10/31 ~

2008/4/9~2008/6/25 ~ 2009/6/22~2009/7/5 ~ 2010/10/14~2010/10/24 -

X 0y
) 0 4 2011/1/5-2011/10/31 ~
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Jam 2005 Jan 2006 Jan 2007 Jan 2008 Jan 2009 Jan 2010 Jan 2011 Jan 2012 Jan 2013 Jan

(a)

| Precipiation ——

004 Jan 2005 Jan 20048 Jan 2007 Jan 2008 Jan 2009 Jan 2010 Jan 2011 Jan 2012 Jan 2013 Ja

004 Jam 2005 Jan 2008 Jan 2007 Jan 2008 Jan 2009 Jan 2010 Jan 2011 Jam 2012 Jan 2013 Jan

(©)

Jan 2005 Jan 2008 Jan 2007 Jamn 2008 Jan 2009 Jan 2010 Jan 2011 Jam 2012 Jan 2013 Jaa
(d)
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(04)

Depth (m)

(07)

Depth (m)

(17)

Dopth (m)

(22)

Depth (m)

(23)

Depth (m)

(24)

Depth (m)

(25)

Depth (m)

(29)

Depth (m)

(36),

&l

6
Iteration=4 RMS=2248% L2=5434 Electrode Spacing=10m

Iteration=2 RMS=218% 12=053 Electrode Spacing=10m

“teration=7 RMS=542% 12326 Electrode Spacing=10m

lteration =4 RMS=241% 1[2=065 Electrode Soacine = 10m

i -Hu&fm-l RMS=296% 12=098 Electrode Spacing=10m
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»ﬁ’f%ﬁfﬂwﬁmmﬁ FowBETheEr® 2 iE4d 0 4w 5L

daweo BHELT > (B 532) F-k-#HLEk 4 Q:’v’ﬂfﬁfg/}}‘;}%ﬁf@ ,
t“fé“r/éi AL DL LR AT AT T K E A e R HRLR
A pRA (X ELE) (B533) -

AREEU I BAREOLITY 2 2RTE # K ’gf,%ﬁsé;;é%’wﬁ—'p » R BT
R bR ALt L3k BB iE 1400m (GTAT%,1976) o 4 ot E £ 3
2 S ARHET (B 5.3-4) o BRI dT4L sk AR R 242m ﬁ«a i feqgd
S g R L 267Tm BB E R (F ¢ AoF i %, 1974) (J_Jpﬁj{ 2010) -
BT RARAEEAS DT s BB TRT 8 RN TR o 2
F’“%E&ﬁﬂfz‘r']%‘;i" [ > e+ 25 0 %k (B 53-5) o if# -k 3 R RI AT (L,
1995) BRI G TRLENE Y I RLG P & 2N 2cm( 8] 5.3-6)

#ih LY B ER - 54 (B 537) « Ad v TR L RE
iﬁ@i«’ ( B 5.3-8)

%F%iﬁr&ﬁiﬁf‘ # % % 10-20mm/yr ( B 5.3-9) ’,mf e UN 2 Fin
Fleb o XFPTHM AR o FIE T R A0 F B %I%F-idfmé » I
Jf;[f[ﬂm"ji?)ilp b Fe @ 3T R ‘L%/%@f]/%\'m/ﬂ”f;! 39,(555]5.3-10) > @ AT BT
20 17 @Al gE s (B5.3-115 (GRsbt, 2205, & mﬁﬁ 1996)) - &
AL FHEMH S (66km?) 0 B L BAEFMA R (20km®) (% 53-1) o

Foh- BEROITHLIGARS o AR FRASAA TR E L FRE 0 B
lr'ﬂ,a,\,‘_,.,qéﬂ S F; 5 (B 5.3-12) » FjF e @ F]m A58 5P N R 0 4 &
VLR AL o T EAARRIERPE od e e dE I ES o HF] S
B % L s FIRM A & E B F S £ (54, 2009) o
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5.3-5 WH T Rz ¥k »# (EFE > 2008 )

)

103



of 5

-20&

E -40 o

) 2

g " :

% -80 S

¥ =

O -100

s

= -120

@

>

2 -140 ~— 86-85

w »—0n 88-85

+— 90-85
-160 . 92-85
o e 04-85
Bl 4R (> B _200:....|....|....|....|....|..
(A) RISz 5 0 10 20 30 40 50

Distance (km)

(B)1985-1994 & -fc 1 § jp] & %
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B 5311 T hirfssc> B (k2% > 1995)
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TR
14, ARERE 20. BRRE 26. HFEHRB
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16 HERIER 27. GRNEE WB.HERE  a
N.HFORR 23.8808E 29 RS
13. BERER 24 BRE 30. B IR TR LF
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2531 WHIRPA 5o oA E R (EHEE > 1995)

HRE | BT | % | Bk Ffe | BT | 5 | Bk
5%t s | 3R | 3R | as 5% A | BAR | AR | o
(km?) (m) (m) (km?) (km?) (m) (m) (km?)
“HE | 6.0 80 10 | 26.21 BRAGE | 2172 | 70 10 | 63.99
ik | 1378 70 0 | 1382 | |[z=roz| o034 30 10 | 334
theiz | 094 40 20 se1 | | amz | os7 50 10 | 209
2 FF vk 2.68 50 10 13.49 i\' Fris K 1.36 15 10 47.17
Lo| B | 043 85 5 103 | | e | o 35 5 0.25
Lol -k | 050 85 5 1.04 WHi% | 6632 | 150 | 30 | 583.29
| JEIF BUE 0.74 35 5 4.45
Bl A B 0.64 40 5 2.54
T i | 5.16 40 10 5.53
AL IUE 2.47 50 10 8.78
;Y 0.23 25 10 1.76

] 155 4w i

FEE LD

B 5312 BT Ri-ARE AR T 74 ;%;@m i WA S d LaaE
;};E' . EF'—;E} \;{:_L_]jﬁ ~ 2}%\ )’z \J_l/y’:" ~ ‘TIJ‘/‘%-”P f 'E‘P/__ (@kn—f'&f’ ES 2009)
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BLBIE o ok RN RRE i 230m e Ry e E TR RR
0-250m s K o X W5 - F o kendift > B R=okB e £ 50 RRE Y
150-250m > % PF¥ av 1 A EE A (K 5.3-13) o & R 5B EF)
Bdgh o 98- FE K2 By 0 BR YA AE 150m; L E/HR b L
B LB KR LAlER MpEE 0 B RAZE 200m . F L KGE T g kR DR
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3 lv (¢ 2@) (£514) - L/;@#b,uzd;;gb%ﬂ*er kK A 5 AR
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BLRIZ P o ok tadi 100 m/s AB s HEoRR GRS L E B RPIRS
ko 2 ﬁugg; p;gﬁg,};@i VR BRI R TR BE R Y i 10'3m/s
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x10*m/s) % (@ 5.3-16) o &% 7 -k A& G-k elicenficdh & 4 5 > 404E 52 4 E
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%532 k2 ¥ T4k

o BE # ¢, T(mmin) | K(m/s) | §-kAgic | 482 T(m*min) | 42 S
1 £ P (1) 0.0360 5.00E-05 2
2 ) 1.5300 2.13E-03 i
3 £ 1,(2) 1.4358 1.12E-03 s
4 i 16 (1) 0.5770 4.01E-04 w7y 0.816 0.00216
5 3T46(2) 0.0563 5.21E-05 w3k 0.0686 0.000521
6 F4.3) 0.2270 2.10E-04 7 r) 0.249 0.000196
7 3T4L(4) 0.0243 3.38E-05 w3k 0.0664 0.000428
8 g % 0.0145 1.42E-05 el
9 11 5% (1) 0.2274 2.11E-04 7
10 113%(2) 0.0128 1.78E-05 w3k
11 £ (1) 0.6080 4.05E-04 i 0.43 0.00146
12 £ £(2) 0.2479 1.72E-04 Ea 0.396 0.0002
13 7 2(1) 1.6561 2.30E-03 7
14 7 2(2) 1.2975 1.80E-03 7
15 7 2(3) 0.0355 3.29E-05 w3k
16 7 %(4) 0.0688 4.78E-05 w3k
17 =P 0.6580 6.09E-04 2
18 £ (1) 2.8000 2.59E-03 B
19 £ 4 (2) 1.8800 1.74E-03 B
20 Ao (1) 0.0264 2.45E-05 G
21 ¢ (1) 1.2903 7.17E-04 e Imlr
22 ) 0.8998 4.98E-04 w3k
23 ¢ 5(3) 0.0978 1.36E-04 w3k
24 ¢ 8(4) 0.0603 1.68E-04 w3k
25 R (1) 2.9208 1.05E-03 i
26 o4 0.3960 5.50E-04 7
27 A F(L) 0.3454 9.87E-03 7
28 A F(2) 0.0043 2.26E-04 w3k
29 4 #(3) 0.0001 1.45E-07 i
30 ¥ B 0.6155 6.88E-04 #iliF
31 ¥ E(2) 0.0721 5.00E-05 w3k
32 o 4 0.1750 3.24E-04 wlwlr
33 25() 0.4930 1.39E-04 #iliF
34 2 5(2) 0.0280 2.59E-05 #il 3%
35 + 2 (1) 0.7990 1.11E-03 7
36 = 2(2) 0.0070 6.48E-06 i
37 -3 0.4210 3.90E-04 7
38 X AR 1.1461 6.26E-04 #ili%
39 REQ) 0.4000 5.01E-04 e
40 RIE(2) 0.0250 2.51E-05 #il %
41 (1) 0.7261 9.95E-04 7
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() kiR F A

BT R T kA K kindek 53-3 % B 5.3-17 o -k =5
58.5m) > H % -4 (;%44-065m) - p ¥ ¥ 1-1 5k
$1-2F kARG 3v iAW mREEdES 527 v
BEAIEF 3 FokEF 1o P B dup X REAIRSOE M R M
LA A

KA RERE T o B TR d @ ow KU 0 B SRS S B AN
AR SRR avkizg < R (LELRIE vk o BT VAR vkt
Bpiwo & BN 'rthH FRKRE (44x10°) » LB T RE ik kK4 B R
g (1.0x10°) o B Fe FOEAAE T G 2 TR S ARHE R Z e sk
ToRkEEATe T 0.23—0.65m » TR TFIA R 2 d ok e

4. 5.3-3 BT RERE 2 ki

2013 & 4 7 -k i 2013 &£ 9 7 -k i
K # ¢ % (m)
it A 4% () i A 1% (M)
1 £ (1) 5.09 3.87 1.22 4.08 1.01
2 % .0(1) 6.47 2.09 4.38 2.40 4.07
3 % .0(2) 6.47 2.25 4.22 2.47 4.0
4 T 46(1) 6.80 4.81 1.99 4.93 1.87
5 T 16(2) 6.80 6.70 0.1 4.75 2.05
6 £ 16.(3) 6.80 3.44 3.36 4.22 2.58
7 =10 (4) 6.80 2.4 4.4 2.88 3.92
8 g g 8.98 bl >8.98 I >8.98
9 F1% (1) 4.03 2.38 1.65 2.80 1.23
10 F17%(2) 4.03 p ot >4.03 p ot >4.03
11 +'Z(1) 40.64 11.36 29.28 11.36 29.28
12 < '2(2) 40.64 6.41 34.23 6.10 34.54
13 7 2(1) 3.89 2.74 1.15 3.0 0.89
14 T %) 3.89 1.77 2.12 2.20 1.69
15 720 3.89 1.76 2.13 1.81 2.08
16 I 24 3.89 pog >3.89 p ¥ >3.89
17 = 92.86 34.36 58.5 31.22 61.64
18 < (1) 17.79 1.89 15.9 1.89 15.9
19 < (2) 17.79 poid >17.79 p g >17.79
20 A (1) 104.81 ok <104.81 ES <104.81
21 P (1) 6.23 1.57 4.66 1.36 4.87
22 P E(2) 6.23 0.66 5.57 0.64 5.59
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2013 & 4 7 ki 2013 & 9 7 -k i
B 2 ¢ % (M)
BEd T A 3AR% (M) JE ¢ #3158 ()

23 ¢ #(3) 6.23 B g >6.23 p g >6.23
24 ¢ 82(4) 6.23 p g >6.23 p g >6.23
25 n 35 (1) 37.29 4.46 32.83 3.87 33.42
26 oA 3.87 2.66 1.21 3.02 0.85
27 = F(1) 2.00 1.93 0.07 1.18 0.82
28 A #(2) 2.00 0.6 1.4 0.88 1.12
29 A #(3) 2.00 pot >2.0 p ot >2.0
30 7R @1) 6.69 0.9 5.79 1.02 5.67
31 7 B (2) 6.69 p ok >6.69 p g >6.69
32 fe 17.07 7.87 9.2 7.12 9.95
33 2 5(1) 6.71 2.4 431 2.24 4.47
34 2 5(2) 6.71 1.32 5.39 0.92 5.79
35 + % (1) 2.91 2.06 0.85 1.17 1.74
36 + %2 2.91 0.6 2.31 0.88 2.03
37 i 2.00 2.65 -0.65 3.17 -1.17
38 = A 2.62 2.85 -0.23 3.20 -0.58
39 THIE(D) 12.53 6.10 6.43 5.14 7.39
40 BiE(2) 12.53 6.34 6.19 5.07 7.46
41 (1) 6.65 3.46 3.19 3.72 2.93
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AF1-1 4 (/s || AF1-2
(0-60m) ¢ SKm (60-150m)
KA (m)FHEAS 5 kA _Q
)u‘%
A—:?%i'}‘ A b=
Ax ’;%AH%@
P9 N
(E5% D
A P A
#)74
=1
A A
P LTS )\
£ TR
AF2 AF3
(150-200m) (200-250m)

B 5.3-17 kT R T kA k2 -k =(2013 & 4 1)

BTokendy kR G AR 9L E elicdy (£ 5.3-4) HAUTER L A ER<ITU
e T ok 5 1953 E 2w ek ok o 3> 1TU P 5 1953 & {84 etk (RIEL
2002) - d B 53-18 7 &> 7 kA 1-1 Kﬁg") LABE E 50 % %L 1053 £ fsAf A
RTR S ZoRE L2 RN A EATR S BARIRE RS Tk 22 7ok 3
SR
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WL R2013E 47 3 T ok g o ing ot B0 T ARkt P F Rk
MAE BT TokkRY FE R (B 5.3-19) o F B nF s kAT 4o
5320 HMEZ = 2735 F B3 426 % - kB M ROER
0 $-65 160 m RIEH L 0 947 265 FEDE - 2= ZokA 09

%534 WHThE TR2ZEFEFER

E R 0 3D 5180
1 £ [ -20.7 -4.71
2 £ 0(1) -24.9 -5.5
3 2 L(2) -25.6 5.1
4 4L (D) -24.7 -5.2
5 F4.(2) -24.0 -5.3
6 F4.(3) -25.8 -5.5
7 (D) -36.8 -6.60
9 F1E(D 2.3 -25.9 -5.3
10 F1%(2) 0 -34.2 -6.5
11 ~Z(D) 1.9 -35.2 -6.3
12 < 2(2) 0.3 -36.3 -6.6
13 720 1.9 -34.9 -6.5
14 T 22 0.3 -35.8 -6.6
15 7203 0.2 -34.5 -6.5
16 72 0 -34.2 -6.4
17 = -43.0 -7.3
18 = (1) 2.6 -42.7 7.1
19 <M (2) 4.9 -42.3 7.2
20 ¢ E(p ) 1.2
21 v @(]) 2.5 -29.9 -5.7
22 v E(2) 0 -37.0 -6.8
23 ¥ 2(3) 0.1 -36.0 -6.5
24 ¢ o#(4) 0 -35.3 -6.5
25 po(ER) -36.5 -6.5
26 A 35 -23.4 -4.5
27 AFCD) -34.3 -6.5
28 AF(2) -35.2 -6.5
29 AR -35.7 -6.5
30 ¥R -33.4 -6.2
31 ¥ E2) -33.0 -6.4
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2 0 3D 5180
32 e 1.6 -32.6 -6.2
33 25D 0.4 -30.5 -5.8
34 2 35(2) 0.3 -32.4 -6.0
35 + %) 0.3 -32.7 -6.3
36 + %(2) 0.2 -33.5 -5.8
37 g 2 1 -32.4 -6.0
38 * A& -14.3 -2.6
39 kT (R) -37.1 -6.4
40 HIER] -36.0 -6.5
40 iR GF) -35.6 -6.2
41 15 1.4 -33.2 -5.9

o fiedy kR o R (2002) & F B
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%712 HT REA K kiS5 4

4 g i 2004 2005 2006 2007 2008
2009 2010 2011 2012

0210111 ¥ R (D) 2004/7/3~2004/7/8 2005/6/17~2005/6/26 2007/6/19~2007/6/26 2008/7/28~2008/8/8
2009/8/22~2009/8/30 2010/7/16~2010 2011/7/28~2011/8/2 2012/6/24~2012/7/3

02030111 | 4P §/| 2004/7/18~2004/7/27 2005/6/18~2005/6/29 2007/6/18~2007/7/1 2008/7/30~2008/8/9
2009/8/10~2009/8/21 2010/8/12~2010/8/21 2011/8/8~2011/8/22 2012/6/19~2012/7/1

02030211 S 26 2004/7/11~2004/7/19 2005/6/18~2005/6/28 2007/6/24~2007/7/4 2008/8/4~2008/8/14
2009/8/9~2009/ 2010/7/30~2010/8/8 2012/6/28~2012/7/9

02030311 (1) 2004/7/4~2004/7/9 2005/7/3~2005/7/7 2006/6/26~2006/7/5 2007/7/5~2007/7/12 2008/8/18~2008/8/24
2009/8/17~2009/8/27 2010/8/9~2010/8/15 2011/6/28~2011/7/9 2012/6/28~2012/7/7

02040111 | s R (1) 2004/7/16~2004/7/26 2005/6/18~2005/6/29 2007/6/17~2007/6/28 2008/8/6~2008/8/14
2009/8/15~2009/8/19 2010/8/8~2010/8/21 2011/7/23~2011/8/3 2012/6/15~2012/6/24

02050111 IE(L) 2004/6/10~ 2004/6/21 2005/6/23~ 2005/6/30 2007/6/19~2007/7/1 2008// 31~2008/8/14
2009/8/8~2009/8/14 2010/8/8~2010/8/20 2011/7/15~2011/7/29 2012/6/15~2012/6/23

02050211 235(1) 2005/6/29~2005/7/6 2007/6/25~2007/7/9 2008/8/15~2008/8/27
2009/8/18~2009/8/31 201/ 8/23~2010/8/29 2011/7/20~2011/7/27 2012/6/27~2012/7/10

02050311 5 2004/7/9~20047/19 2005/6/24~2005/7/5 2007/6/28~2007/7/10 2008/7/31~2008/8/13
2009/8/9~ 2009/8/20 2010/8/10~2010/8/22 2011/8/6~2011/8/12 2012/6/28~2012/7/12

02060111 | = 4& & -] (1) 2004/7/4~2004/7/14 2005/6/23~2005/7/5 2007/6/18~2007/6/26 2008/7/30~2008/8/3
2009/8/9~2009/8/19 2010/8/8~2010/8/17 2011/8/10~2011/8/23 2012/6/21~2012/7/2
02060211 7 (1) 2004/7/9~2004/7/22 2005/6/24~2005/7/6 2007/6/28~2007/7/4

2009/8/15~2009/8/20

2010/8/13~2010/8/22

2011/7/19~2011/7/26

2012/6/22~2012/7/3
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2 5 2 ¢ 2004 2005 2006 2007 2008
2009 2010 2011 2012
02060311 + 2 (1) 2004/7/5~2004/7/16 2005/6/24~2005/7/7 2007/6/26~2007/7/2
2009/8/14~2009/8/22 2010/6/29~2010/7/11 2011/7/28~2011/8/2 2012/6/24~2012/7/7
02060411 24 2004/7/5~2004/7/17 2005/6/26~20057/7 2006/6/23~2006/7/4 2007/6/22~2007/7/3 2008/7/30~2008/8/10
2009/8/11~2009/8/21 2010/8/12~2010/8/20 2011/8/8~2011/8/19 2012/6/21~2012/7/2
02070111 2 2004/7/10~2004/7/20 2005/6/18~2005/6/24 2006/6/23~2006/7/4 2007/7/13~2007/7/22 2008/8/12~2008/8/26
2010/8/8~2010/8/21 2011/7/31~2011/8/11 2012/6/21~2012/7/5
02070211 | p 3 B (1) 2004/7/14~2004/7/26 2007/7/1~2007/7/13 2008/8/4~2008/8/14
2009/8/22~2009/9/2 2010/7/28~2010/8/11 2011/6/25~2011/7/13 2012/6/24~2012/7/5
02070411 e 2004 7 19 2004 7 26 2005/ 6 /28 2005/ 7/ 6 2007 6 26 2007/ 7/ 3 2008 /8 /12 2008 /8 /23
2010/7 /8 2010 /7 /15 2011 /7 /20 2011/ 7/ 27 2012 /7 /12012 /7 /15
02080111 £ (1) 2004/ 7/ 7 2004/ 7/ 18 2005/ 6 /29 2005/ 7 /8 2007 /6 /24 2007/ 6 /30 2008 /8 /16 2008 /8 /27
2009/ 8/ 23 2009/ 8/ 31 2010/ 8 /10 2010 /8 /20 2011 /6 /27 2011 /7 /9 2012/ 7 /2 2012 /7 /13
02080311 U 2004/ 7/ 11 2004/ 7/ 16 2005/ 6/ 25 2005/ 7/ 2 2006 /6 /29 2006 /7 /5 2007 /6 /20 2007/ 6 /25 2008 /6 /19 2008 /6/ 29
2009/ 8/ 8 2009 /8/ 15 2010 /8/ 21 2010 /8/ 28 2011 /7 /26 2011 /7 /30 2012/ 6/ 29 2012/ 7/ 7
02090111 7 2(1) 2004/ 7/ 3 2004 /7/ 13 2005/ 6/ 4 2005 /6/ 11 2007/ 7 /31 2007/ 8 /4 2008 /7 /29 2008/ 8/ 6
2009/ 8/ 8 2009 /8/ 15 2011 /7 /19 2011 /7 /25
02090211 ¢ #(1) 2004/7/10~2004/7/16 2005/6/20~2005/6/29 2007/6/12~2007/6/20 2008/8/5~2008/8/10
2009/7/18~2009/7/23 2011/6/30~2011/7/7 2012/6/18~2012/7/3
02100111 < E(D) 2004/7/18~2004/7/31 2005/6/18~2005/7/1 2006/6/14~2006/6/22 2007/7/9~2007/7/21 2008/8/11~2008/8/23

2011/6/30~2011/7/13

2012/7/2~2012/7/13
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02100211 = 1 2004/7/12~2004/7/25 2005/6/24~2005/7/4 2007/7/11~2007/7/24 2008/8/12~2008/8/24
2010/8/8~2010/8/19 2011/6/29~2011/7/11 2012/6/24~2012/7/4

02100311 (1) 2004/7/9~2004/7/16 2005/6/17~2005/6/23 2008/7/28~2008/8/7
2009/8/10~2009/8/18 2010/7/28~2010/8/4 2011/7/11~2011/7/15 2012/7/7~2012/7/11

2 713 WHT R TokE - HARTRRAR 4
2 g # 7 2004 2005 2006 2007 2008
2009 2010 2011 2012

0210111 7R (1) 2004/2/12~2004/2/20 2005/3/5~2005/3/22 2008/3/11~2008/3/20
2009/3/14~2009/3/19 2010/2/20~2010/2/28 2011/2/22~2011/3/1 2012/3/13~2012/3/17

02030111 £ R 2004/2/9~2004/2/28 2005/3/3~2005/3/25 2006/2/28~2006/3/19 2008/3/11~2008/3/29
2009/2/9~2009/3/2 2011/3/12~2011/3/22 2012/3/13~2012/3/29

02030211 F1% (1) 2004/3/2~2004/3/16 2005/3/12~2005/3/27 2006/2/28~2006/3/18 2007/3/6~2007/3/16 2008/2/27~2008/3/7

2009/3/7~2009/3/17 2010/3/6~2010/3/16 2011/2/14~2011/2/18

02030311 Q 2004/2/15~2004/2/19 2005/2/28~2005/3/2 2006/2/8~2006/2/15 2007/2/28~2007/3/3 2008/4/8~2008/4/13
2009/4/3~2009/4/11 2010/3/20~2010/3/26 2011/4/4~2011/4/11 2012/3/24~2012/3/27
02040111 | sEH R (1) 2005/3/2~2005/3/16 2007/2/19~2007/3/3
2009/2/15~2009/3/1 2010/2/20~2010/3/7 2012/2/28~2012/3/9

02050111 HIE(D) 2004/3/9~ 2004/3/14 2005/3/9~ 2005/3/14 2006/3/11~2006/3/15 2007/3/4~ 2007/3/7 2008/2/24~2008/2/28
2009/3/5~ 2009/3/10 2010/3/1~ 2010/3/6 2012/2/14~2012/2/19

02050211 £ 750 2005/3/4~ 2005/3/9 2006/3/11~2006/3/16
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2 5 27 2004 2005 2006 2007 2008
2009 2010 2011 2012
02050311 B 02 2004/2/15~2004/2/21 2005/3/4~ 2005/3/10 2006/3/5~ 2006/3/12 2007/3/3~ 2007/3/8 2008/2/24~2008/3/7
2010/2/23~2010/3/7 2011/2/23~2011/2/28 2012/2/4~ 2012/2/9
02060111 | = 4& & -] (1) 2004/2/16~2004/2/22 2005/3/2~ 2005/3/13 2006/2/28~2006/3/4 2007/2/11~2007/2/17 2008/2/23~2008/2/28
2009/3/13~2009/3/19 2010/3/2~ 2010/3/7 2011/3/12~2011/3/17 2012/2/28~2012/3/9
02060211 | 2RI(1) 2004/2/18~2004/2/24 2005/3/3~ 2005/3/10 2006/3/7~ 2006/3/12 2007/2/26~2007/3/4 2008/2/10~2008/2/17
2009/3/14~2009/3/19 2010/2/22~2010/2/27 2011/2/22~2011/3/1 2012/3/20~2012/3/26
02060311 + 2 (1) 2004/3/7~2004/3/10 2005/3/6~2005/3/10 2006/3/3~2006/3/12 2007/2/21~2007/3/3 2008/2/27~2008/3/2
2009/3/14~2009/3/21 2010/3/10~2010/3/15 2011/3/11~2011/3/17 2012/2/12~2012/2/19
02060411 o 2004/3/6~2004/3/15 2005/3/5~2005/3/20 2006/2/10~2006/2/17 2008/2/20~2008/3/7
2009/2/16~2009/2/27 2010/2/19~2010/2/26 2011/3/12~2011/3/20 2012/3/13~2012/3/28
02070111 2 2004/3/7~2004/3/13 2005/3/16~2005/3/25 2006/2/28~2006/3/17 2007/2/19~2007/3/4 2008/3/10~2008/3/22
2010/3/10~2010/3/25 2012/3/13~2012/3/27
02070211 | f 5 B (1) 2005/3/8~2005/3/23 2007/2/17~2007/3/5 2008/2/24~2008/3/19
2010/3/5~2010/3/20 2012/3/5~2012/3/20
02070411 e 2004/ 3 /11 2004 /3 /16 200534 200539
2012/ 3/19 2012 /3 /31
02080111 % (1) 2004/ 2 /14 2004 /2 /25 2005 /3/2 2005 /3/10 2006 /2 /11 2006 /2 /22 2007/ 2 /18 2007/ 3 /2
2009 /3 /7 2009 /3 /22 2010 /2 /26 2010 /3 /12 2011/2/9 2011/2 /24 2012 /3 /152012 /3 /23
02080311 g 2005 /3 /12 2005 /3 /17 2006/ 2/ 27 2006 /3 /5 2007 /2/4 2007/ 2/ 9
2009 /3/2 2009 /3/ 7 2010 /3 /12 2010 /3 /17 2011 /3 /11 2011 /3 /20 2012 /3 /19 2012 /3 /27
02090111 7 2(1) 2005/3/2 2005/3/ 7 2006/ 2 /27 2006/ 3/ 5
2009 /3 /7 2009 /3 /11 2010/2 /19 2010 /2 /22 2011 /3 /11 2011 /3/ 16 2012 /3/ 132012 /3 /17
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2 5 2 ¢ 2004 2005 2006 2007 2008
2009 2010 2011 2012
02090211 # #(1) 2004/2/27 2004/3/2
02100111 <& (D) 2005/3/6 2005/3/21 2006/2/18 2006/2/26
2012/3/12 2012/3/22
02100211 B ! 2005/3/20 2005/3/28 2007/2/23 2007/3/3 2008/3/18 2008/3/26
2010/3/8  2010/3/20 2012/2/27 2012/3/10
02100311 % (1) 2004/2/20 2004/2/28 2005/2/19 2005/2/24 2006/2/27 2006/3/9 2007/2/20 2007/2/27 2008/3/10 2008/3/17
2009/2/7  2009/2/14 2010/2/22 2010/3/4 2011/2/13 2011/2/22 2012/3/12 2012/3/18
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SNk ERERELFEE

APEFRPZREFREIAEGHEF T RZBA I EERNLE » £ 7145
AEURT LT R o AT E T WHT RE T4 LT 5 267.16 F § YR
£ Lo RE 520426 g9 o 27155 b THE/ 182 A7 B RAM L
CHBLIER VLTI 6 S H G fEAM LR #Eﬁ»ﬁci‘@7ll3*ﬁ
A3 é’vf‘m?"@ CEA PR AP w1202 R E Wy S ERRRE S HY
B ()% o B (D)2 jEk e 23 A w4 0.039 2 0.012 > e nag—;#]
BN DI ARG VRS o

£
®

% 1.1- 7 P Jf*qLﬂP - WRLIFIRRRAF L 0 BT g:kéﬂ/ﬂ_ﬁ:ﬁini}k\iﬁ
SARRLA) =2 2Q)~FHA) ~ 2 mRT Q)T BQ) EAF LG

10.166 ~ -0.107 ~ -0.092 + -0.069 £ -0.049(m/day) 4§ 7.1-12 A7 iZ -k AL % + |- e
AR ST KA R A R B K R R T R SR o

F 7.1-4 5 SR T a5 4
£ | EREEFREE | ERLE ELE Eomdg g
2004 4.84 213.11 252.31 34.35 3057
2005  -11.82 213.41 280.71 79.78 3683
2006 12.37 201.04 247.18 34.54 3274
2007 12.29 194.82 306.73 100.22 3899
2008|  -35.05 193.62 255.65 98.95 3364
2009 19.74 212.68 259.71 28.28 3858
2010 5.94 210.91 282.85 66.51 3026
2011 30.92 202.75 274.75 40.34 3203
2012  -29.08 195.98 244.58 78.29 3282
By 1.13 204.26 267.16 62.36 3405
K EHE 100 (m); A £ E = (mm)
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4 715 2 TymagrRRAE 4

TiaE ok TiaEiE
Mg 2z ok Tl 3 3
(106 M" /year) (106 M /year)

1 = 0.1278 106.61 147.84
2 e 0.174 31.63 44.95
3 < (1) 0.1945 21.54 27.45
4 £ 0,(1) 0.107 17.20 16.67
5 ¢ om(]) 0.0437 9.19 8.07

6 B 55 B-) (L) 0.01267 5.06 7.24

7 = A& B /| (1) 0.03971 5.65 5.68

8 R (L) 0.056 2.29 3.14

9 o AR 0.03628 2.08 2.52
10 1% (1) 0.021 0.93 1.25
11 T 46(1) 0.00216 0.82 0.80
12 £ PR 0.01382 0.43 0.61
13 < *£(1) 0.00146 0.35 0.52
14 720 0.00052 0.17 0.17
15 # F(1) 0.00065 0.15 0.15
16 + % (1) 0.00026 0.04 0.04
17 w (1) 0.00018 0.03 0.03
18 HIEQ) 0.00014 0.03 0.03
19 fe & 0.0001 0.01 0.02
20 . 1 0.00011 0.01 0.01
21 X 75(1) 0.00006 0.01 0.01
22 1IE & 0.00003 2.14E-03 2.02E-03

£ i» 1 2004~2012 =
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2716 Hixo fTHEmIERAET|4

g o 4y ¥4l e f Hivgfd-kd | Eeefid
(m2) (m/year) (m/year)
1 =1 30494136 3.50 4.85
2 e 24248347 1.30 1.85
3 < M(1) 20488088 1.05 1.34
4 % 0(1) 13053079 1.32 1.28
5 B oA B (L) 9623774 0.53 0.75
6 = A& & /| (1) 8155610 0.69 0.70
7 ¢ oE(]) 18663885 0.49 0.43
8 R (1) 11730905 0.20 0.27
9 AR 12451699 0.17 0.20
10 &P B 6559619 0.07 0.09
11 11 7% (1) 13407596 0.07 0.09
12 F46.(2) 13432917 0.06 0.06
13 < (1) 24973074 0.01 0.02
14 720 19703919 0.01 0.01
15 #F(1) 17558056 0.01 0.01
16 + % (1) 13367850 3.01E-03 2.81E-03
17 BIEQ) 15314572 1.86E-03 1.84E-03
18 7 E(1) 20598676 1.53E-03 1.55E-03
19 2 12041811 9.19E-04 9.13E-04
20 fe 2% 19072476 7.59E-04 8.57E-04
21 X 75(1) 14021461 5.22E-04 4.81E-04
22 Mg & 20406824 1.05E-04 9.88E-05

i 1 2004~2012 #
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10707 B sbtekH B - P A iTidok sAL 5 5 4

=5 2z X Y Bk iT-k A S (m/day) |- # e TFiR -k AL % (miday)
02010111] = B (1) | 324620 | 2738180 -0.03414
02030111 &P & 335491 [2723599 -0.01778 -0.00445
02030211 F1% (1) 333200 | 2729300 -0.01088 -0.00976
02030311,  #4&(1) 332000 | 2725800 -0.09236 -0.08603
02040111| #+ B ) (1) | 332900 |2751100 -0.01399
02050111 HIE(L) 329180 |2745890 -0.04703 -0.02512
02050211 X 75(1) 325944.4| 2742374 -0.03224 -0.01076
02050311 g 3 328104.5| 2744848 -0.03346
02060111| * 48 & ] (1) | 331460 | 2744155 -0.06996
02060211, A R&(1) 329122 | 2737853 -0.04641 -0.02112
02060311 + %(1) 329932.2|2741080 -0.04457 -0.00728
02060411 o AR 332212 2737115 -0.01846 -1.6E-05
02070111 e 318685 | 2734452 -0.03004
02070211] # % B} (1) | 313700 | 2732700 -0.16644
02070411 fe 2% 322822.3| 2739979 -0.02997 -0.00182
02080111 (1) 329500 |2725778 -0.04935
02080311 g 326363 2727985 -0.014
02090111 720 330000 |2731600 -0.04999 -0.06265
02090211 ¢ (1) 327300 |2732000 -0.041 -0.017
02100111 ~'2(1) 321300 |2729300 -0.03812 -0.00178
02100211 =3 314970 [2729321 -0.10712 -0.01018
02100311 < (1) 322731.5| 2732157 -0.02166

£ i» 1 2004~2012 =
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AP E b TORBTRN R AR B T.2-147F 0 P A B XML o kS
R G geRIA  HS TR B Rl R KT A (A
7.2-1 #5571 ) e %f*éﬁé? SRR R MODFLOW R S e =4 B
M@@ﬂi i 2 Tk k(R 7.2.2 MODFLOW # 4) - % MODFLOW @é
WP FAFAIRFL RBP4 HRDIE AR B2 R EEE
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DT TR BT Rty £ B HciE B 2 A WTetiE > 31970 2 NP Hp e E A
P LR PR A oK 2 b e B T2 2 B T RS -
MODFLOW #_% & IFII;% 4 5 (US.GS)% B 2+ T R IEHEAR;S > 35475

189



FfEo R 2z Aok B TR ZOREBETV A LAY X RS Z
Bk K o iRy BT LB ,,i:J%TFA Fepd ez kg T
¥ 4 f= MODPATH ~ MOC3D ~ MT3D 2 MT3DMS % -k B3t » 727K F &
ﬁ%ﬁ_‘ﬁ o ¥ ¢ ¥ e MODFLOWP ~ PEST 2 UCODE % %#cifif fis5%
(Inverse modeling) - %’ﬁ“u # T4 MODFLOW #73& = 2 3 T KyRfics ¥ gk < 3
Tl 2Ry A A 1983 #4411 MODFLOW #-45% » & 1987 # { #7 %
MODFLOW 88 < A& » £ >+ 1996 &+ £ { #7 MODFLOW 96 "= * » @ & FT%R & &
MODFLOW-2005 - MODFLOW d »*H f2 ;% & & 24 f P ~ {542 ~ 2 %
;‘?Jt%cii v ¥ s‘;ﬁf“ﬂ PR RN R R REL FIY X S P m R BT

KRS 0 F S RAEE DT AR A B Y RY LG
PM(Processing MODFLOW) Visual MODFLOW -~ Groundwater Vistas 2 GMS

A% p w & * Groundwater Vistas 6.0 &7 MODFLOW #2538 = o
Groundwater Vistas (GV)+d Environmental Simulations International (ESI) #7 &% % >
BS-ERAe* F M5t PR IR FEz 3D =T oREG PR
A w4323 MODFLOW2005 » F]pt ~3+4 2 17 MODFLOW2005 B % /7 1%
T Jg 2o b TR GRS o
S FREE AR A
Ly ™ o K

MODFLOW *3—%9&»?\ CAIRIEE S M B A AR A .
kR X T AW ﬁ‘*] /\@I\_P«Krgﬁ_f_'fr}?j R B AT 1
?ﬁﬂ» K= $= ?‘ % B (/#E.ﬁ»/#,]. 250 Z i
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DAE2H o e B AeR] 7.2-3 970 0 Bl 5T %\iff’_’_ﬁﬂ,AA’ G )ArT o d
AR F ok = (FL) ek - (TL)# § ok = (F2) o B hest e 4
Koot 24 au ko wB 724507 o A3FREA K 7 OKA HERIEA B
P2z k- (F1) MY B 7 RE P AR B orid o 2 5007 KR ox
o m A P 2tk k- (TE 7k - (F)R & &l - A RKEFH
%Eo
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THERG 2 FHE TR E R R R o ] R S ﬁu
R T ROk TR 2 AR @#&%m?’uﬁﬁl@%TL&%
Moo

EAERAE LA R s ? ALk MR S EH
oo BN e R L E o E (No flow)§ % % ¢ (Neumann boundary
condition) » Rt AR PV B 3 F FF VB FHE T R B AR L% TR~
T g Be TREFAEY T F FETRET < E ﬁ&ig%mWW@m
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bﬁm”wmr»%$#’3é$i$§@72661%5$ﬁyj%ﬂ
Gt R d B R ATE O R A B Rk T A P s T ok

C. B2 ¥ Zok g (hy) & T%&ﬁﬁwﬁmmaiﬁa;%i@mm’am

56 ROREE P ok (hy) T S EGT LRI P 3ok i (hope)2 £ 0 dr 0 7.2-1
S

Ah = hy, — hgy, (3% 7.2-1)

Flgh L pER T ’*”ﬁx ITRLRI Y ok A FAh o T E R Rk ER E R 2 oK
= e N 7.2-2 Ao

1hy = Thops + AR (0 709

80
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dorFANE 207203 HAN, g s o 721 50F  ARMLIE D
CROREER L EES R (1) k=B 4 1585 &% BF -
FOREF 42737 2% 5P EED LT BOKEER S P &K E 40 4163 27 5 &
RS L e ROKEER AR SR B4 4070 % 5 T LiE L BoREER L
BoRi B A 3429 % S HED L BREEB 5 P R R (1) kB 4 4163
B RAENL e BoREER 2 S E()R B 4 57.87 o7 5 A LR didie Bk
R LA L(L) kg e 3083 0% ;AT A LT BOREE R 2 ALK B 4
30.69 & & o

# 7.2-1 T R¥% T REER T

_ = _
i A RERE hy, Bois R hops -k i £ (Ah)

r R 26.19 1857 S A (1) 2.72 15.85
w3 rig 39.18 28.02 i e 0.65 27.37
o] % 70.69 51.14 fe %% 9.51 41.63
S i 82.15 59.21 o 4 9.51 49.70
L% 60.86 43.80 fe %% 9.51 34.29
W R 160.02 11585  p @ (1)  74.22 41.63
B L% 121.77 88.07 < *Z(1) 30.20 57.87
£ Lijp 49.47 35.49 % (1) 4.66 30.83
3 L 45.84 32.82 16 (2) 2.13 30.69

(H i 2x)

YT R é\fﬂdi'ffa*g% T s B RCN LEE h k h RoRER R ik

i# (Dirichlet boundary condition) » "k =% % 0 2% o st > a it > v i
w4 RE e s 3 F e A EFTHERRAEIFEFADERT K
1km*1km % ¥ jEerf & > 4B 7.2-6 #157 o
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Aiig  RarE Bk E wopg T hE i
2004  104.26 135.09 190.44 27.14 9.49 12.30
2005  102.74 134.60 195.42 31.26 17.35 -6.66
2006  106.34 132.63 188.12 29.41 16.61 4.85
2007  97.20 135.16 179.39 29.59 17.37 6.03
2008  92.16 134.37 198.28 30.85 15.84 -18.42
2009  97.22 132.09 176.73 26.72 16.64 9.24
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£ A1) F2 34 -k)
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2006 238.97 217.53 16.61 4.85 3274
2007 232.36 208.98 17.37 6.03 3899
2008 226.53 229.13 15.84 -18.42 3365
2009 229.31 203.45 16.64 9.24 3858
2010 261.75 243.76 16.55 1.45 3026
2011 232.46 201.67 17.32 13.49 3203
2012 234.79 229.45 18.60 -13.23 3283
= 236.99 219.81 16.20 1.01 3406
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