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Abstract

This study aims at hydrological survey and water-budget model development for
Menghuan Lake of Yangming Mountain National Park. The hydrological condition of the
Ecological Reserve is one of the important factors that affects the aquatic ecosystem. Aquatic
plants growing in the lake were replaced by terrestrial plants gradually. The existence of the
endemic pteridophyte Isoetes taiwanensis was found to be threatened seriously due to water
level fluctuation. Field investigations and laboratory analysis were conducted during one year
including water level and water depth survey, water depth and inundation frequency
calculation, evapotranspiration and infiltration survey, rainfall and surface runoff survey,

hydrological model establishment and water budget analysis.

We discovered that the annual average rainfall was about 3600 mm, and the main rainfall
types were northeast monsoon rain (late October to early May), typhoon (July to September),
spring monsoon rain (mid-May to mid-June), thunder rain (June to August) and frontal rain
(November to March). The annual average evaporation was about 550 mm that was
approximately 15% of annual rainfall. The evaporation rate was about 0.01 ~ 0.04 cm/hr
while the infiltration rate was about 0.2 cm/hr. The infiltration rate of the south side was
significantly higher than that of the north side, indicating the spatial heterogeneity. The runoff
discharge was between 8.96 and 17.34 x10° m?/s, indicating the contribution for the rise of
water level was about 0.16 cm/hr in average. The water level was between 866.3 m and 870.3
m. There is only water in the northwest side of the viewing platform during dry season, and
the water level is higher in the whole lake area during rainy season. The water level rises and
falls faster in higher water level than those in lower water level. The monitoring method
established by this study was able to provide reliable and useful data for the analysis of
hydrological revenue and expenditure and was suggested to be used as a follow-up long-term

monitoring program for adaptive and integrated management of the lake.

Keywords: Menghuan Lake, Ecological Reserve, hydrological, water depth, pteridophyte

Isoetes taiwanensis
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% 42 FBEYTIIER

%3—3-;“%};7—? % =h
1® |21 |37 |47 |50 |67 |77 |87 |97 [107 [117 [12° | T35 | 26
2326 | 2735 | 227.1 | 207.2 | 267.4 | 314.8 | 247.7 | 439.5 | 717.4 | 683.9 | 488.8 | 289.1 | 4389.0 | 1981-2010
2711 | 217.9 | 186.3 | 185.5 | 449.1 | 288.7 | 219.4 | 522.7 | 340.6 | 401.7 | 335.8 | 371.1 | 3789.8 | 2011-2016
Reif gk
1® |21 [ 3% |47 [650 |67 |77 |87 |97 [10° [117 [12° | T35 | 25
2943 | 3202 | 281.8 | 247.9 | 321.2 | 345.8 | 266.1 | 422.5 | 7585 | 7035 | 534.7 | 357.6 | 4863.1 | 1981-2010
353.8 | 284.0 | 229.9 | 235.0 | 495.2 | 318.8 | 233.4 | 472.9 | 530.6 | 460.6 | 438.8 | 497.0 | 45589 | 2011-2016
B = :mm; 19812010 ¢ @ & f % b %2k ; 20112016 : A3+ % AR <
343 k0 TiopHRA
?’3—'5-;"%875? ?\_‘;’é:.
19 |29 (39 |49 |55 |6v |79 g9 9o O A2 )by
88.6 | 89.3 | 87.0 | 86.4 | 85.2 | 86.2 | 83.3 | 84.3 | 85.7 | 87.4 | 88.0 | 87.8 | 86.7 | 1981-2010
87.3| 88.0 | 86.2 | 84.2 | 86.4 | 85.2 | 81.6 | 83.6 | 8L.6 | 84.2 | 86.4 | 87.6 | 852 |2011-2016
S TRE
19 |29 (39 |49 |55 |6v |77 e or |02 g )by
92.2 | 92.6 | 90.4 | 88.7 | 87.6 | 87.7 | 85.8 | 87.6 | 89.7 | 91.2 | 91.7 | 91.3 | 89.7 | 1981-2010
923 | 91.7 [ 90.0 | 87.2 | 89.8 | 88.7 | 86.3 | 87.2 | 8.0 | 90.5 | 91.4 | 94.2 | 89.8 | 2011-2016
B - % ; 10812010 : ® & £ % b %=k ; 2011-2016 : ki % KT -
444 FEYIISEFE
?3—3—;}_%&75? @\38:,
10 | 29854y |55 6 |70 g o [ O[]ty
254 |27.9 | 418|504 | 535 | 50.0 | 75.8 | 69.8 | 61.2 | 40.9 | 29.1 | 24.4 | 559.1 | 2011-2016
P
10 |20 |35 |4 |55 6 |70 g o [0 ]2ty
223 | 258 | 415 | 55.0 | 46.3 | 59.6 | 89.1 | 65.5 | 52.8 | 37.6 | 30.8 | 20.2 | 546.1 | 2011-2016

H i :mm; 2011-2016 : A3+ % &2 -
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% 4-5 F#EL Tioh g

%3—3-;“%};7—? @g&,

10 11 12 -

1% |22 (3% |49 |58 |g" |77 |82 |97 ) ) } ] sl E
» » I
29 | 27 |22 | 18 | 16 | 14 | 12 | 13 | 18 | 25 | 27 | 27 | 2.1 | 1981-2010
29| 26 | 24 | 17 | 14 | 11| 10 | 11| 16 | 23 | 26 | 32 | 20 | 2011-2016
it g g =k
=
15 |29 |39 (a5 |59 |6 |79 |8 |os [ 0|12 g
; ; ; b=
35|34 |32 |30 | 27| 2630|3338 37 | 38 | 36 | 33 | 1981-2010
31|29 |27 |24 | 22 | 20 | 25| 26 | 30 | 32 | 3.1 | 84 | 27 | 2011-2016
W= mis; 19812010 : ¢ 4 f % & 4k ; 20112016 © A3 % AT ¢
%46 FEY T5p REK
G g Rk
10 |29 |39 |45 |55 |6 |70 |8s/|es 100 100 | 2| s | s
943 | 830 | 1004 | 972 | 1125 | 115.7 | 1648 | 1675 | 13L.1 | 113.0 | 102.2 | 98.2 | 1379.9 | 1994-2010
780792 | 938 | 1025|821 | 1161 | 1860 | 147.3 | 160.1 | 1095 | 958 | 64.7 | 1314.8 | 2010-2016
g 9 o
19 |29 |39 |45 |55 |69 |78 85 |90 |100 |10 | 2| a | mpren
605|57.8| 767| 71.3| 850 | 8161207 | 1241| 875| 595| 50.9 | 50.4| 9350 | 1994-2010
516|57.8| 78.3| 88.7| 650 900 1625 1239 | 106.9 | 630 | 526|349 9753 | 2011-2016
¥ =t hr; 199420005 ¥ & f 9 & e sk ; 2011-2016 ¢ A 3* & B ¢
_ \iﬂ;l—li

19952016 & T105 # § =2 R ®RF VERFFATHEL 0 LHEIE X
b PR R G BN T 5 4 (] 4-1) 0 gt g AR AR AR e 8
AR 873.91m° - § -4 ,ﬁiﬁxfu R ERR T EFOERE o ff
2B RL 019 My A TE EH G A T B R S 0.02m otk e (2015) R
FI*HEIRETHFEBIARAFERTIF PR AR AN BRI B
ARG AT g (B 4-2) ) A F SRR (AR A sk R

A% b AR E A o
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2784460 2784460

868.4
868.3
868.2
868.1
868
867.9
867.8
==1867.7
867.6
1867.5
867.4
867.3
867.2
867.1
867
866.9
866.8
866.7
866.6
866.5
866.4
866.3
866.2
866.1
866

1867.7
867.6
867.5

2784440 2784440

2784420 2784420

2784400 2784400

2784380 2784380
2784360

2784360

2784340 2784340

2784320 2784320

2784300 T T 2784300 T
306420 306440 306460 306480 306500 306420 306440 306460 306480 306500

2007 & ¥ 25 B (% = : m) 2016 & ¥ 25 F(F = : m)

2784460
2784440~
2784420
2784400
2784380
2784360

2784340

2784320

2784300 l
306420 306440 306460 306480 306500

2016 4 £ 2007 & ¥ 255 L (¥ = : m)

RS TEN |
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2015 & L gL 3 LR R R
AL &R fkEes 5 2015

W42 F*+wpih SETHANREZ PRI LRNHFFREPT

:_ ~ 7k¢

22N - 1 N

A AR A gt B R G T e PRI A A s S
Dos RS L E B LS

SUREL ROk e o)

INs e
v

» H P 2R R
BTz Kiindamr RGP Lo

N N
@ ok
3z ?

F @ik ap Rk KiREAKE S 4 kG B T 2,800m7 s ok i
ABMEFEAE D FI o PIFEQ01IE 0 F =B R 2007 £ 50 V7
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N

P2 2009 & 5 7 kIR E 5 Do RCFlER (R 4-3)5 2010 & Bk R ¥ T
BAvERE D 203cme A F R PR RE T G 2 A2 5 BRAK o A

BIE KRB o A d DRI g o o

25
EFEAREREBINRESEIRAZBFIEIKAL -
s BIRARMTEBINESERZEEEITKAL
¥ 15
«
% 10
05
0.0

BLHENM2009F58~2010F128 FB F19K i
FOR &R TR > 2012
W 4-3 ¥ +P ;8 2009 £ 59 ~2010 # 12 % i# p T ok ix

,J( r%rr

P35 AL 8 % (2007) ~ MG 8 (2008~2010) ~ +h% 24(2015) kTR A% 0 F
ok pH E A2 3~6.1 2 B 5 B R R T (R 4T R RF PRY RREFGF T
#8035 513 puS/em BT FRACKTRR o B F FHE TImgll 0 3 &

S
A
g

FoRE - BRI ILINTU S ROFFRMETISL 170 mg/ll > &5 "= 24k
RENTRE)L AL o RER TEL 56mMg/L M3 < IRE » a i B
BRI EF iAo kY R E 7 &e’«fmr%ﬁ’sozﬁ'giﬁm H2S ~ NH; 2 CH,

]
FFMEE O F L LRk MRS & BEHEL 51mg/l 2 RORIRE -

ALY 48 BEARBARE S RER G > THE 5 23mo/ll- & § ERARF
k24 %453 44,2005 #% 1~3F% [ > &8 3mg/lL- % 4% %% 33.7mg/L -

2 (2015)4 * ik F P T AR BERPIEF AT KFALL R BR B F
EREEMY AR FL A F ERLEEAL c FYT R AF Ll M %
Ry 447,,;{;\%_{;&%],\ Vi AR E A ARMITEE N F e EAR
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247 Fr@ TS
iy we | FE| L e | AF
I A S L M R A
(uS/em) | (mg/L) | (NTU) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (Mg/L)
Q1 4.9 46 7.2 99.8 99.5 3.3 4.3 0.1 -
2007 Q2 4.1 51.6 6.4 20.7 22.8 4.3 ND 0.2 -
Q3 4.1 38.2 6.3 6.9 1.7 5.4 8.2 0.3 -
Q4 4.2 68.3 8.3 13.4 4.4 8 16.3 0.3 -
Q1 4.2 78.1 11.3 17.5 114 8.8 6.7 0.8 -
2008 Q2 4.2 55.9 8.1 1.7 4.8 10.9 2.6 0.4 -
Q3 4.2 61.9 6.1 10.9 82.4 6.8 0.6 0.2 -
Q4 4.5 53.1 5.6 5.4 ND 6.3 6.1 0.4 -
Q1 3.9 58.8 8.6 1 2.5 5 6.5 0.3 -
2009 Q2 4.7 38.8 8 2.7 7.6 7.9 1 0.6 -
Q3 4.1 28.4 8.2 8.7 6.8 0.1 0 0 -
Q4 4.5 51.8 7.1 1.5 2.4 0 3.5 0 -
QL | 5.2 59.5 7 2.4 2 - - 0 -
2010 Q2 4.4 35.9 6.5 3.6 4.7 - - 0 -
Q3 4.9 41.1 5.3 3.1 10.8 - - 0 -
Q4 4.2 53.8 5.7 3.9 5.04 - - 0 -
Q1 5.4 45.4 94 2.8 6.3 - - 5.6 0.045
2015 Q2 6.1 40 7.6 3.5 33.3 - - 1.7 1.75
Q3 3 63.2 3 1.8 8.8 - - 1.6 2.26
Q4 4.6 56 5.6 3.8 6.8 - - 33.7 11.7
I 4.5 51.3 7.1 111 171 5.6 5.1 2.3 3.93
QL 1~3% ~Q2:4~6% ~Q3:7~9" ~Q4:10~12* ; ND# M3 1 &' ; -4 & 7
FTAL KR AL BE > 2007 5 4L g 0 2008~2010 ; +RF B4 5 2015
I B
SR L(AF LI20M)E B L A A L L R B A o S B LS & A U
HP AR SRR VL A SRRl L4 d X LB UL A e ks
Fef i B2 @8 I PRI K RN L REAFAT 2P AT U A

A2 b AMA R E LY S AP X L EEHREBTE LY

—«’z \llﬁ'_:l./ﬁ
K E I 3K AL

LHT > boB) 4-4 17 (Fr2 B4 > 2015) -

574 (2012) »2 2009 & 5 ¢ #rig (7 end SRR S S - F 2P E TR
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£ 23-58 %~ AR 24~41% - F AR 18~37% - J e A UALFHE L 24 o
B R S OMA R T R R TR P 2 T AR R A

FAeT B 45w o HY LR I e LT ERAT A 4877 o d FHBAT
o F PP e B3 E2 P/’?Fi%\’?ﬁiﬁ‘l TPk E o ot 2 ﬂ'ig?mq_

A3 M 2 Ti0dE ﬁ‘ﬁ’?’rg_,—,\ 15.7% ~ it £ 5 071 g/cm MR Sy e
%#cT 356 5 1.42 cm/day -

@lﬁﬁ !ﬁ&
SR | LA
SN - WETARaE

L

HOESEEL © BRI
WEEE | REARE
HOREHEAY | CANSEEAE

» N o M |
. | c'.“ .'. .'.. N " ‘A > 4 +
TR Y S

W44 FroeFe Fie

*@ﬁﬁ"'ykyk.
R KREERREEE

» 4 0‘ ol 00
b »
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248 LHRIREeSLZFPTIE
A o 2 A Y
.- F/ffi}jﬁ Evih"(.)./ji 3&-*1;215 —ﬁg/f-? Ak

1 44 29 26 32

2 45 29 25 AEE

3 58 24 18 AEE

4 57 1 23 EAE T

5 30 38 32 AR o
6 25 41 34 EE o
7 31 38 31 AT o
8 29 39 32 ENE S o
9 23 41 37 ELE o o
10 41 31 28 AR 2 o
11 30 37 33 ENEE o
12 24 38 38 e o
13 38 32 31 AR 2 o
14 32 34 34 ENEE

15 31 38 31 AR 2 o
16 37 35 27 2 o
17 42 35 22 2 o
18 33 37 30 A4 o
19 28 37 35 ENEE o
20 30 37 34 LT o
21 30 38 32 LT o
22 37 31 33 BT o
23 32 32 36 LT o
24 38 34 28 2 o

TR &R o4 (2012)
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Yangmingshan
National Park

& ,
ke Taipei miﬂﬁ‘,’;;"n% 2
100 km 10 km 30 m
TR R L AFTE4(2012)
W 4-5 2009 # 5% FAxM;2 3 BHRBER %L F §

Jefk F 2 1979 £ 3 2015 & R F AL (B 4-6) % sk 2002~2016 & p &

BFA#a FE 2 R BRI AT BB H A RLRERFIEL A £

=

FERF e i RoKR KD E A o RS % B Rk 0 24 L PR AEA £ 80mm

ko SpER B AO0mm 2 s s T+ & (heavyrain) s 24 PF R fE R £
Z200mm koo & 3] R A EE 100mm 2 AR g s T RA

“~

(extremely heavy rain); & 24 -] p* % ff & £ i 350mm 2+ fL2. 27 < §.& (torrential
rain)s24 | pF % & £ 3 500mm L2 2T Az < o (extremely torrential rain)
dF R EREE T CPIREPET ORI TAa & TR et

AL

Tratia T EF L oo
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2006/1/1

2005/12/23

2012/2/6
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201417 | 2014/7/20

2014/8/3 2015/6/11

2015/7/26

W 4-6 ¥ % 2002~2015 & = B §
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$7ERIn Y& (2002~20165F)

- TR
BHf&E

e bl
, bl thﬂﬂﬂmm Mm Ll MMMI VTN
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
S{E]
W 4-7 ¥gnsbp & §€(2002~2016 #)2 2 RIpJFF M %
S B i LA 1
()2 &%
% 40K 2 (Isoetes taiwanensis) & % & 4 fdf > 2 5 Q A S Y A2 m
FHE AR I AL VRS S E BT oI

EldweIgETad MEHERLI M

d G A

R ohd O LTS A=

" (] 4-8) -

() RABZZEF T FE

ﬁ@é%%’&“@mﬁ*

s
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ok g

EORIE EF 2TE T
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T T
wAE(fok t ) 0 AT 3 AR

7
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4 LA BE AT

VAL GHF A

g\ fF ‘]‘JFE;’ mjﬁo—-} ) _ﬁ ﬁq_

2B I YET

+
%

’ I‘_ﬁa—;-»gfrﬂ/;\

2 E X e F FF 4t 2-3 7~ AR 0-10
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P v T kR L

RABERL RS T AP hE K T KET AL o #F74(2012)
#

p

Fmok£30p o
% 84(2015) 1327k ~ F sc(Ap ¥R A 50-70%) 2 % (4n $ B & 95-100%)

B ASE L kR 10 X 0 P S HURIT FHERY B
BE SR T EARR (B 4-9)- @ - A R S FRE AR F I AL

(s

FEE 6B P HERY > PREKEHRATREF 14X 0 TE P
MATE A4 AR
el

BP0 U RTHE IR

BAORFRER §F it eRaBF ol ki
Kt Lomt g a4 (B 4-10) o ¥ b Ak AR x2S F T ¥

FFi 10 s FEc2 B 3B AT I RARA BRI FY
s A E(G8i) ) ST B G AR BEE Y % TR
{ERPER > R E IR o § iTRIZ2 77 F A

% 84(2015) 2 #5724 (2012) ¢ 4 N A B B RES ¥ - o B
A KA e Ak B B iR % 0 MUEB(2008)F R G 4 K

BEP P OEFLRIM G REF S SR EAMT R T ARIBE AT
WE AP B AR R e BT R FRa A fre A fletu
£ A AR R R i 4 RO g (2000) 7 d ek R end okt R E 5
HREFMARBERES L ﬁ%~*%g§§ EAARM -

M de(012)F MF LA g H T S AR R A W E AR B #
FOREFRRETFERE RS DA L E TR E TR RS A R
# T30 K0R 46.8 1 185.6cm pF o & Aok A G R 4 BOE i fE () 4-12) - HhE
B2(2015)3 5 F x P E - B RSTF KR 0 G JIT B RS (oK £ ) ind
EoX At E ARz Ak kMR A4 TRELRS o

Fharit o AR HED AR LR 0 CLEPFRF R SR

35



HiEHK

EE AL T VHRPIETLESLERFL AT R F LR 0

Hor k2 g2 R o

800

600

% ¥R & (mm)

200

1981-20105 B F3¥4Em

(R ) 38 2 o

(B« )3 Bpe s
(rm o ) 32 (o o it

) B T sl e 8

(o o

FHRR: At FER

Wl 4-8 FA-katdiEg i To%ag st

10 ¢ 00 R B |
O - _
g |
7 L
s | m
il 0
4l
3 L
> |
1L
il NI I IR IR I I
o 1 2 3 4 5 6 T 8 9 10
BRIPRER (R )
FAL KR kg e 0 2015
W49 =7 FBRAIZ/PEEL Akt 5t ki

36



HiEHE
O = M Lk th Oy —1 00 O

BE 00

[—
=

0 3R TX 10K 13 X%

ﬁlﬁf H%‘ ﬁ:ﬁ

AL &R ¢ fkd e 52015
W4-10 4673 FiRARAIR/EFL E M-k EHE piE

14
12
10

8
6
4

r2

L0 o & 721

O a210 X

W 92218 A
L s %318 A

1A 2R 3 A 6A

0 4

- WA
8 12 16

A B

FAL kR fhE e 2015
W41l 2 Fmi2> 2 FA-RALEIFTF

37

24



®e e BT E
WIS
- o o TR
i
s 7K AT

FFKF(AR)
FOR &R TR > 2012
W4-12 > e TsokiEpTad REFA LBy B4 H

¥ -8 b 0 T 1

RGP T Y SRR RSN AEERL T SRR LHECERN A E
L E A AR o Bl 4-13 5 EeINF %oxk 1981~2010 £ ¢ & B 2 ehT 5
HORRE A ER R (T RAE/THE ) AR ) d T REE kg
- &2 P 9V EE T B EREEEERBAVER T R g R T
Mo Fm A REEATPL Y ok TP AR AR A A8 ZHRE G
B AL SR A % g cBRRA FRAET iR RFIEARA
AR ETALE TR § A - B DR ER ATRE G R4 X s Tt S B el
B RUMPFRGRERE AR A > TR AL BRI R e 0
BAGRR A A o9 P ~11 0 iR BB R A R AARRCTE ) 3 dF

)7 ) %/FE‘F\? J\ﬁﬁg/uimﬂéﬁﬁp’ |~gp%}k 3’_\“4,\"&61@5‘%;;(0

F A5 Eednsp 2015 & 11 0 ~2016 # 11 » pra £ (%f & 55 B ) TR (W 4-14) - B
P EHRER R R J BT 2015 & 11 7 ~2016 £ 4 7 2 a5
@%@@@%%45u%%@ﬁ&ﬁﬁ@%@&%@ﬁﬂEﬁﬂﬁﬁﬁ&ﬁﬁ’
FREPRERCS ERFEMLETE IO EHIRLT G AF AT E L ¢
AR 10 BEEAE R MR EPERE  F SRk R - TR o
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FFRRE(mm)

L, il

2015/111

|| |J||.I

il

2016/1/1 2016/3/1 2016/5/1
FifE

2016/71 2016/91 2016/1111

W 4-14 2015 & 11 2 ~2016 & 11 * Fessbpa £
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| 13 oam ook
R . DSy

AP EREL AR AR BPERREMG &l ¢ FE T & R
Ea R PRAE o AT EAR B BNA R TR LIBER AR L2 A
ExFReFAA R (B 4-15)-
FiRhBF oA ﬂ)ﬂ:rg#kﬂfﬁ< AT RBRT RIS PR RS

AEd T R RELRBEMLIF A LB TR

§eb22016 & 8 0 11 i {FH S M i B34 A (K 4-16) wr BRI Tl e £
FplEL 1 % 1.167x10° /s gLipl Bk 2 % 2.267x10° m3/se2017 4 1 » 20 p 1 2 2017
EA4V 2T REF AN XAE2017E 12200 U g~158 s E L6
mm > R R ERIEE 1 A 1.491x107 m¥s > pLiplEL 2 % 4.125x107 m¥/s > gLl gk
3 % 1.801x10™m%/s > gLipl gk 4 B] 5 1.544x10"m%s» £ 3+ % 8.961x10™ m?/s - 2017
E40 26 RFIEPY S AFARYE66mm B E R D EpIRE L S 3.138x10™
m3/s> gLip] 2L 2 % 8.303x10™ m*/s- jLipl Bk 3 4 5.263x10™ m¥/s> g &L 4 B % 6.341x10
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S EFEE NE

AFr AR B2 R RE&BORR ek p 2 A TR
A d B 417 BEv o MaprgE L@ ASapEEFE
ARG RPFOEFERY 2016 28 g E 2P 53 ZF £ 7 E 6 mm/day -

L E o T

B8 E(mm)

WERRIE —eRaR -- G
8 300
6 250
4
200
2 —_—
150 £
£
, i 100 m
I - b
N h ' tl i . L , 50
R T S S I TR T KR S (Y TR A YR AT R
-6 " "L 'I "" A I" ¥ ?r’u""'lrl’l “'. WY '._ll -"J;_ ﬁ'." iy, l" i :‘;‘:':'Iu ';I:..” A ,.u“. - .'al ':: R L "ln J! 0
8 -50
2015/9/3 2015/10/23  2015/12/12  2016/1/31 2016/3/21 2016/5/10 2016/6/29 2016/8/18 2016/10/7  2016/11/26

LSiC]

W 4-17 2015 # 11 % ~2016 # 11 * ¥z ZH €

$- 2 5 - NIp N BEskA w2016 % 117 30p 2 2017 £ 1 4P 5 &
PR PR AT B RE AP 2 8 )i BT 4B 4-18 i o -
= 3% (2016 & 11 % 30 P )RR A 4o PE R EE S 30 £ 0 1S AR B X 14
THREEAR L LA 204 5048 104485 20 AdE o X RREFR
FowKkEAAE R o FPRE,MEAFEIRRL oSBT ok o TR
TOBRITEL M B FREART - LE 0 PTG~ RK o d B 418 BE kg "$
F-oLEBEEFFEL T #U@WP‘$QUP,m%$$w@7»ﬁ~<%%
17 0.004 cm/min> 7 FE p 2 FE 5 53 6CMRKIFE e B wFE%(2017 £ 10 4
P& 7 BPIPF > Bok B2 JHEOVRPIR A h PIRF BHRTEFLAZF X IR
17 0.003cm/min > & p 2 ZE 5 33 dem RiFE o

PR PR TIE S IR X BEE 0 B 2 4T B 4-19 fror o d 2017 E 2
P23 PAEFZGEERS R T LRI~ B %I Ap§ T4 B~ # (exponential

distribution) » # & % it 2. T 3K > 7 L3z BRIFF o 3h A MM AT A 4r e (e 2017



E3P 2P ABEIERCZFTAEER G EFE (R 419) 3Rl g2 2
PR T ok o T 2 RS R R T R o ME R R T L

M Ha RATEZ 2 FFREEFRFMARTEL AEF o T 5 ki & (order of

magnitude) - 13357572 4-(2012)F = WP R I HEI FALAF LR E P R e R

e

PO FEPHERPEREY A AR R AT EDETRP T B2

%
FEHEFAARBELEE X d WP R L2 e S BIRERITH RS R

-

7T

WEF KRB o R A RIS R EL TN RS Y UGB

B ARIEF RZTRFE > FRENF R LSBT RE M FEHR i

{

Sl
i

f{o

B2 )8 A AR M 8
(2016/11/30 j&iE L)
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_ 0.025 (]
£
£ 002
B
- oo y = 0.012e001%
001 R? =0.2607
..<

0.005 N

0 @
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