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ABSTRACT

The hydrological condition of the Ecological Reserve of the Menghuan
Pond Ecological Protection Area in Yangming Mountain National Park is one of
the important factors that affects the aquatic ecosystem. The existence of the
endemic pteridophyte Isoetes taiwanensis was found to be threatened seriously
due to water level fluctuation. Hydrological conditions were investigated
including rainfall intensity and cumulative amount, evapotranspiration rate,
water level and water depth, infiltration rate, and flow rate of surface runoff. The
previous water-budget model was modified as well in the study. A combined
auto-recorded monitoring facility was set upfor surveying rainfall intensity and
evapotranspiration rate. A HOBO Water Level Logger was installed to
auto-record the water depth data. The water level was converted from the water
depth and the elevation of the logger. The infiltration rate was estimated by
using the Horton’s formula and the data was investigated by applying a double
ring infiltrometer. The annual rainfall in this year is about 5,993 mm, which is
greater than last year’s amount (5,040 mm). The major rainfall occurs in the fall
and winter, which types are northeast monsoon rains (late October to early May)
rather than typhoon and spring monsoon rain discovered in the last year. The
annual evaporation is about 470 mm that is approximately 7.8% of annual
rainfall and is less than the last year’s amount. The infiltration rate of the south
side is significantly higher than those of the north side and lake area, indicating
the spatial heterogeneity of soil property. The water level rises and falls faster in
higher water level than those in lower water level. We also found that the
temporal distribution of rainfall is one of the main factors affecting the suitable
water level of the pteridophyte Isoetes taiwanensis. Although the annual rainfall
is greater than that of the last year, the lake level exceeds the suitable water level
of the endemic pteridophyte. It is speculated that this year’s rainfall is
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concentrated in the autumn and winter seasons, resulting in lower water levels in
spring and summer. It also reveals that there would be less days of suitable water
level for lsoetes taiwanensis growth and competitionand would imply the
occurrence of environmental stress. The results suggest the practical
implications for the hydrological management strategy in structural and
non-structural measures of the lake. Furthermore, a synthetic unit hydrograph
was established via three rainfall events and the related lake storage data. The
unit hydrograph was validated by comparing with another rainfall event and was
proved to be helpful for decrease the residual value of the water-budget model.
This method can not only avoid the situation that the traditional survey method
consumes a lot of manpower and time, but also can dramatically increase the

accuracy of the water-budget model, which has valuable practice.

Keywords: Menghuan Pond Ecological Protection Area, Ecological Reserve,
hydrological investigation, water. depth, unit hydrograph, pteridophyte Isoetes

taiwanensis
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867.5-867.6 23.87 57.30 0.17
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(mm/hr)

ek

1000

100

10

1

7KK (S AT B s

8685 8684 8683 868.2 868.1 868 8679 867.8 867.7 867.6 8675 867.4 8673 8672 86/.1 867 8669 866.8 866.7 866.698665 866.4 866.3

0.1

K Air(m)

W344 FrpPpkT%ER

53




() k2 EHe-k=B6LH
PEoE R (2012) S I T ORIBCR 2 St A e o 3{,% | QeI SR
50 & & (ki 866.5)FF Ap it H B F ok B 4 KRR ARy
BA T 32k E A 3 60-70 2 A (0K +.866.6 & 866.7)0%21:}7%;‘?8 KRR H g
FEF ekt g E A RO RIFEHREMRMAERSEIL 3T FHER
8ok 8 Fa g2 B0k = 866.51m-866.6m ki £ i# B 5 0.75mm/hr
FaE%AA L p 866.6m 5T 8665 F 56 % ; AL L BHP KL
866.6m-866.7m > @ ki 4 i@ A L 09mm/hr E& A4 L p 866.7m 5 1
866.6 % 4.6 % > APEAITF R PFOG PRI A A G o kA A B iark
IR kA 4 0 T AL BB R RRE S G R - g » % i

)i_r“%’ﬁ B> it 2 REPORE PRI A AR fﬁﬁ’{:}}?? "t%\j\?ﬁ%’ L

§ %

KPS e
% 37 WRRFHEHEPKPLE(EPLAELEEH2 ki)
K - (m) RTE R R KRR R R %k pF R (day)
(mm/hr) (cm/day)
866.5-866.6 0.75 1.80 5.6
866.6-866.7 0.90 2.15 4.6

54




SEKEEREBHLEE

B

\
/

0 10 20 30 40 (m)
1 [ [ |

HF HF
m o
B Em KM
LGN

] B
] m

W 345 $Ak2g T -KiEiEW

55



I8 SELIEBVR

AEERAERFT X583 ER Gk B icdp(7105-106 £ P L F
TS A R ERERRE R ﬁﬁg J) AT UBRfES £ B
k= éfefb'r%ﬂfo%fkv TALS A A% - ¥ 5 2016 & 9 7 1%:.-2017 # 8
P31 %o #2017 & 9 7 1%.-2018 # 8 7 315 o ok By ot iR
A g s FEALE PRI AT H R o B R FEAEF R OE
Badro R R EG P ESLE S F ﬂ“”‘%”@ﬁi& N
F oA ik Hﬁa#ﬁﬁriv‘ = F e f B IUBELIR b7+ # (2008-2017)
BB FAE L FF TR

19 45 B 30 BLR| 2 1T L # (2008-2017) "% A B kb E R A § 4
3,500-5,375 mm> T im& 5 &% & 5 2 4700 mm; ? fE & & 43203 (7 F)-714
(10 *)mm> # @ 9-11 7 2 328 s a § 424 400 mm > & ~ % 5 F(9-2
YA Bk ESAa B 60% (B 3-46); & 4z 0.5 mm 2 5.0 mm ' & #

2. X A A3 09212 57 )-16(11 " )x - &4 ¢ 42 05mm % 5.0

mm "% 7% £ 2 % #ick W] 199 * 2 131 % (] 3-47) -

F-Pr T TRt E 5 5040mm & 42 05mm % 5.0
mm " % §2 % Fckh W s 187 2 129 % o Ex P ER EF A6 8 o gt
0-11 " " & £ FrItpiplzbip iy > ? A £ P AZ:® 400 mm o L~ 2 B
AENEFEHEAEZ 61%; 7 5 - HEEABAAE S - D3 0 WA
¥ 55993mm>= * 425 05mm % 50mm "% & ¥ 2 X #ics W] 5 199 2 140
ToB AT EREFAL0 0 o pL AP RO ERIVELPEEL L E AR R
- S Mt ERTRF-PL > E3 X EaEF(2017 £ 90 3
2018 # 2 % )2 7 " £AZ:E 400 mm o A~ A3 FRER E GIEFEDER
&2 78% -

56



T ERAEE O QEHEREMM AH —— 0 EHERB05Smm £ #H

800 30
“F 700

i;']] 600 2

[ 500 20

¥ 400 15 X
,§ 300 o
=

200
100 I 5
0 0

1 285 38 48 5B 68 1A 8A 98 104 11 128
Aty

W 3-46 ¥eSPLip|=EiTL £ (2008-2017) L350 A R (FH KR P 4§
Sk FPRAITER)

H ¥ — 21 (20165£9 H 195~20174£8 H31%E) @ % — #9(20174£9 A 135~20184-8 A 313E)

2,000
A 1,500
%
21,000
E I
g 500 I I
. [l = Im N
108 11A 12B 1B 2B 3B 4B 3B 6B 7B S8A
;K7

W 347 F+*PLAFERDTEE

‘Esz@gf?%}ﬁiiﬂ;é ’ar_)i‘f’% B & /,g‘}i‘, }3‘714‘};3‘7146145

Fg - N S %»“iv~—8iﬁfﬁ'—‘,§§§paﬂp;;@%};_:s e bk % - P2 FF
FE 744 mmi s - #2470 mm % (B8] 3-48) - - #H #-FHF £ TRl &
ﬁ%f'%iiﬁ'l’“?ﬁii@ﬁﬁ&@ﬁ?ﬁ IR FREEF A ALREERETEZ
FF o & P A RRERLES R EINEPIEL FE R
AR RS

B o

;‘g‘g}gg;@]?ﬁﬂoﬁ%;}ﬁ‘gé% BN | R i 2 SN ff:
2 RHHRA AN A M L(F) 3-49)0 X B TR RA A

57



FE¥EB - "F Fﬁ/}?\‘ o~ AR ¥ .ﬂ‘)ilﬁk‘
2

SR EETES S LN

% —#(201649 A 135201748 A3135) B % —#(201749A 135201848 A 313%)

100.0
J 800
'3
& 600
=
2 400
=
£ 200
0.0

115 12A4

9A

104

¥ 3-48

4R 5AH

3
Aty
TEREL es

6H

TH

o % — H5(201649A 155~201 748 A 3155) m % —H4 (2017494 155~20184-8 A 315%)

o % — ¥A(2016 97 18:~2017 28 § 315%) m % = $3(2017 597 135~2018 58 4 313%)

30 30
& 25 s
& = F 20 c B8 . w
» . ] Ty =0007x+ 1727
g ] . i:;;l =V 0.22x+ 884 W w-oo00a e
g 5 §=1934x+25.00 + Y M 15 ~R¥=0.57 .
3 R=082 e =006x+715 o B ] * .

10 - 2 s ~ 10 = *
7] - 0‘ - . o
A s B T n o s
# |
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
# % (mm) # & (mm)
o B — HE(201659 1520175871 3155) 8 5 = F(2017£.97 155-2018 58 3158) o 3 — (201697 155~2017 £ 8 F 315E) m % — #3(2017 595 155~2018 28 A 3158)

930 100
A . . _?L

925 . S N
I .“v --0.18x +928. ¥=0.08x+917.04 3 '.y -0.17x + 96.89 .
¥ m R=056 W R2=0.07 , “RZ=0.68 _ -
& -t m ¢ ki [ -0baxrssds
E 920 - . . ﬂ 20 ';.*"__ii “RIZ0.01
= * e 2 al® u
g as - B s . -
B ] = +

s
910 < %0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
#A % & (mm) #A % § (mm)

W 349 F %P4

(2). Bk

F o d Rk g e § (R 3-50) 0 % -
TiaRiawgFd wE g Eag 67
2 dp 0 AHEE

R

A (B 3B1) k5 o A Bk e A

FEFR ZFLAFGEFF ML

# 2
% 10 *

A

7%

58

g+

% Hp 2
o ‘IV,( 7}{ fiaﬁg ,‘_‘?\(
ARPL G MoK en



WFERFREF > A2 F L FB8 P )Pk gt Mok e L EF 0

2] >~
o EQ127) Akt E2 ok & 95 A EL 8665 - 866.7 m ¥ (]
3-52) o - H¥fr ok ingokat 2 K Mo P Bk iE kS
¥o- g P 4 242 % (66%)2 -k Az ik 2t 4 £ Ak - (E.L. 86651 m) )
FAECGTE - B 2 223 % (61%) B T’“? CF S RN N TP TP . S
AZE R A A £ R R mehX #ifp £ 7 < > 4 3 155-158 * (86-88%) 0 @
LIPS - E G 84 X (46%)2 ok Agiok At 4 KORROR 0 BE D8

68 < (37%)®  HHA S » F LA Fip ki Sk ad BRI {2

B w BF WY 360 2 BRE - K PBRARE LE oY
kA ok 4 E AR R B R - B K F] -

—=-3 — (20169 A 135~20174:8 A 31%%) 3 3 = (201749 A 155~20188 A 313%%)

S — K 3k 4 B k4 (E.L. 866.51 m) - ki A& R B foff k4 (E.L. 866.70 m) SEER
A 1.500 : 867.5

z \ /"\ 1“ 1 ;I“ *
& 1,000 b 867.0 &
é\ 777777777 ‘V‘!”‘ 7777777777777777777777777777777777777777777 1'7"\7\\"+ 777777 é
g 500 —— - 866.5

. |H IH IH B lm i lﬂ |H ..
94 108 114 12F 1A 28R 3A 4A S5A 6A 7TA 8A

Aty
R350 F+*PBLERER? TR kix e

GL:LAkiFpEasp2 Tk 2.8 335 ke Ring 25 EL
+866.28 M+ N R B E 0 MR R RN K R )

59



Q15F

0
866 B866.2 B866.4 866.6 866.8 867 B67.2 BG67.4 B67.6 B67.8 868

ki (m)

(%)

o L
866 B866.2 B866.4 B66.6 B66.8 867 867.2 B67.4 BG7.6 867.8 868

ki (m)

% — # & (2016/9/1-2017/8/31)

% = # & (2017/9/1-2018/8/31)

0.1 ]
0.05 “ il,l ]

0
866 B866.2 B866.4 866.6 B66.8 867 867.2 8674 B676 B67.8 868
e (m)

0.35F

(%)

o -
866 B66.2 B66.4 B66.6 B66.8 B67 B867.2 867.4 B676 8678 B68

ki (m)

% — % (2016/9/1-2017/2/28)

% 2 @t (2017/9/1-2018/2/28)

A .
0 .
866 866.2 B866.4 8666 8668 867 B867.2 B67.4 B676 B678B 868

ki (m)

035

03r

(%) %

0 = L L L
866 B66.2 B866.4 B66.6 B6H6.8 867 8672 8674 B676 B67.8 868

ki (m)

- B %3 (2017/3/1-2017/8/31)

¥- %1 (2018/3/1-2018/8/31)

W35l FrwdiRER-kBFrm

60




% — #A(2016 974 158~2017 -8 315%) ~- -~ F (201749 A 15:~2018 58 A 313%)

866.0 866.5 867.0 867.5 868.0

B—BFA - FoEHA F—HAER F AR
35%

30%
25%
20%
15%
10%

5%

0%
866.0 866.5 867.0 867.5 868.0

KA (m)

(%) 4 3§

W35 F*P2AFERKTBIFLTIR

61




Yr i BH:ER

Frow kdz 2 kRmi%a (rainfall) # % 52k > %1 54
K oE FHFEAEARE D PRRKCTEEFNEG L 0 E Ea R
Borfs o kTR FRIEERE Y A g P e p R A Ek
PER LR e kB RIS ~ % (infiltration) -
CFEERPRKECRLFIRBLRLE > VB EERipEksH
(exponential decay) | f& > & @l » % 5 B304 Rl 3PP G r F F A
(A& &) BTV FOLIETE 2 B2 B 4 S
FTERZEAB5 -

-~

L T30 s
B F R F R
P#ECE "~ 5 R
BER2 2B E

RlEBBF GERTHAITF 5T FR ZHFELEA P
ZAPHIBAFRE FAPME > X EF UT R A
HFFRPDCAAHBRFT O WERFF P LE

o

‘h_‘\
W
it
o+
&
)
e
-
H\
P
D
—
N

ok s endE = (residual value) o £

P

R 31 H =% (unit hydrograph) # % i & € % iR §
SREL > TR EARRE P TP BRI PG E 3 (A S8 ) o
BN A T EE 2 E SR I N T -SSRt Y RARESR
2017 £ 17 20 p ¥ FiEgrke FEdd 2387 23 g3 344
o H R O MRt FRE A EPN R
FARTBE TR BT IEE SR T RE FraH PR
T e U BRTED AL

R K ERIFAR KA St T2 kini & 9% &EL
866.5 - 866.7 M [ » 4t FpE T E B o gk 2 4Fend okt 4 KR kg
s ek s 5 F(3-8 1 )P Kk AST AR MR e g o B
2016 # 8 * ~2017 & 7-8 * % 2018 # 4-6 * LRI % > & §oFuk
R T A Ak BHRBRS Y o

¥

62



@ Rz B AR R KRR Al ad & & o i F ket A

3 866.5m I 866.6m & » i FHokm HASA K - F e RIFE A KIFD
Zl 3 866.7m % 866.8m B R H_i e KA RIFSE - LT E A BT
R BRI ARE S A AL T v~ A SR 4 o

ERMAEHErZTRFARSOFRIFLTHEEREF IR R NFTF
565?5 ARRT PR TR R RBEMNER N ZFHRTEZL B ER T
el L I foid 2 ek EE A £ 8 < (soil suction
head) B kAZUE 866.8m BF Bk VKT R R M E R NP Y Bk
B BRI B RO D PR ARG R T R ARG (R PR T )
P BT R OR TR o g AR R T R AFR LT AR g A
B S MR AR R Go RFlY FREE R T ORRBTR AR E-
4e 1 %’% o
i@«%@ﬁ@ﬁ%%«ﬁ»ﬁaﬁ?%mﬁﬁﬁBﬂa%¥7MLW
866.51m-866.6m » i@ -k w4 ik A& X 0.75mm/hr ; & B #A t&’%‘bm’ﬂ Kok
866.6mM-866.7m - -k & ik B & 0.9mm/hr o Ap et ik B R e F
ok A S g o gk Rlavk 2 R AR TRE ka4 0 T B
PORA LG WSS AREAPE O BFERTET M
)L $ 105-106 % 106-107 £ & -k > 22 4 & % (2016 & 9 ¥ 1 5:.-2017
£ 87 3152017+ 9" 1%5-2018 % 8" 315 ) i % - His
A F 5 5993 mMm gy - 2 5375mm 3o e k- H P PR AgE RS
4 £ Bk (EL. 866.51 m)sn® i 223 % o gk - #2242 % i o
BB SR RLGEFR S PER B A F HRK
PR S R ACE ST I PR DR (NGRS S
# Mehi B e
pEERPRY A (o E30 s o Lc%$>aﬁ &Gy
BIF R I AT Pw e 2IMLATT KGR RITE o
UERERYZ A -FAPHERFIREREIF I PG G EH

fg%ifgﬁ‘ r & ?%'ﬁéf?fiﬁiﬁ%ff% o

m

63



11, BHa 2 > SEd EPFP T ARR A khR e EBp 9 > fiype £
FRAAE R ®wivg ¥ 5B e 2%k (percolation) & T ok

(24

(groundwater ) % = # T -k (subsurface water ) ch¥icdy 4p ¥42 2L > 8
FrEREr ToRRAB L - HREFF TR e R 2 2R

y- 8 #Z2HIA

FR- CHiEsuE R

EHRET wmYT FEH

AFEBM D BP LR R Bl 2R

Eaa

W IR FEAKIE AT IREL . P B A KRG T A BRI R
BE G (Ma i) AERDETY C RFEF 2 Bk R H Rt
Zoo B A M S R AR RO IS F ORI 0 R F R MOR YT A A 4T D
Frgoepnr 2 HrFRERY 2 Sa T 2EERE  ERAK
Bl v aT2E { § el RS T be M ERTEA RH fhad¥

\

o BBk FA

FEHRET wm) T FER

AR BP LR RS Bl e

EEan

WP R ARk TR TRARS A R EEE R (kY
2o

Wh i~ ArFRPEGTFAe FHRE L2 TR P RP TPk
THRICHERERE o



FRE CRREFr BEBME KT RE

e PeR HE A T ERE

APHEH B LE RS B P T

BB E &

WP PR R L EFER S E RN T e Y RIS K
R EFLF ST RE B R P B R SRR F R K
Fokm Ak e & Jiq'*’pw]?ﬁ*r kPR 233%“275‘58’&?11:{;‘%'?]—3‘ ’
Poavid 2 o G EREE > ERART FRAAMREUAF =@

EHELT Y BT FER

APHEE P LR RS Bl e

APER M &
ﬂ:ﬁﬁﬁﬁ?i@i%%%**%ﬁbﬂ%ﬂ%’&%Qﬂﬁﬁﬁg
e wivy 3F % B e 7%k (percolation) s # T -k (groundwater )
% ¥ 4 Tk (subsurface water) ﬁﬂﬁﬂ:ﬂb‘?#ﬁ SRR e R R B

3
1

-
]
5
]
=
o
Fx
d;
\@Bﬁ‘
,4
Ky
I
3
|
W
T
4
=)
xS

2RI A AMGRFAELAITCE
FRET P LYV AR
APHEH B LR RS Bl T
B &

65



AEERlk e (o 50 B w o~ kgt 3
CRIF R BRFIPHRLERRB L AR R P RE
FEED 20 OB oBAREFIHFAEATOHFEAFCRHLRRER FX
FEA S PRRF R EERAFRES > SELFIRELF Y TR P L

T FRCE  RFRFBRLEAREUANCE

AN

BER D AMEF ook g R
ZREFT EPT TR

APHER P LR RS B L
ES a0 B
EAENE SR (R Sl R Lk ) S ST S R e N
TS TR RS B RED)E LR R L TS Ay

Sk R R Sk 2 2 B R

E-D

66



Kf:]-&?’-\r..
S EWE
Wi fREAERIMGFT &

106-107 EB P LA FAFF =m 4

Rk N

ﬂiﬁ?éﬁme%%

FARALA

AN

Bl % Tralkh 5§0F > 4
B F o B d Ferfide ke Bk e

Bipk o

AP EAfEA BBk F R
7’]\1“"}”“?& Kﬁk*?ﬁ*rg,g@ﬁ

AR SRR F T Stk e

Bok R B AT R MR g

r‘]§< F\:i’ﬂ‘]ﬁ”}i—s—%&y—“"‘igi
¥ F‘*%ﬁﬁwiﬁﬂfb &g e 7 ( tracer

A E G B D
ﬂkspmwx@??pz;;; 3MEANME 179 4 R
b % & e oo kg BB

"}'T‘.‘SE/HL&\ ; ’
LA SR BEFY > a3 X e ap
BE PR RERBL TP LEIR
&*4“’%*@E%*W%§’ﬁ%
F LI R RT Bk 2 B AT A
ﬁ%@ﬁ@@ﬁéﬁ’é?ﬂqgmﬁ
HEk R o

study) » ¥ BrzuP S A K =R o
B P4 ﬁif’i PEFI L PO 2 (P
iﬁﬂ’ii SR 2 & %) B RET

F "fl;’i?te_&ﬁ;i:f}ié‘z F) L PR R TR
P AP E AR EREFA
oo e AR, T PR EFRGFR

TR 4TI M aERER Y o

105-106 & 5 » ¥4 LR k2B E |

PRSIty SGOEipe!
f}ﬁlﬁﬁ::}%\7 "‘v/'z‘xﬁ.f'r)xlytt‘?}%g ’j‘ﬁﬂ

RAv~» AP FE AL RG] -

BB R MBS AR (P 2
— LR TR B R H A
Tk B el -

PR LR AR N EES
TRELTRAF P E BT
oG AR ARG 2 EFRBESESR
BldHmEs > FL7 0 A 75 HER
MIR S R RPe TN T S

RSz Ao

B HE R R -

d AR TR Ao R 2 AR
PR E AT AR KA D
7106-107 & F =@ 4 & F&E® &R T3

CERCE LR TR C

AP RE R IR T106-107 & F = 4
ERERATALZ NH A, BFE
FEB gk > SRk 2 X PRI RF 7

NS
K yn- ©

Pff-1




VERELATAIG ATH AT R
BEFLEF FFTEANBETIR -

AEUEEFRERDAER DR G
e L7 g Z!-\E&ﬁ;] &, }\'frﬂ}g,vj\if‘&gyglﬁ o

BAE R otk e -

B 5-2 % = -k~ )t B 2017 (106) & | 2017 (106) & 3-4 * R AR =
34 1Lt kel E GFREa | FlL ke a i ake 2 2i0E
i 9

B 5-2 22 [B] 5-3 fighia s ki fe fp — PBF 7} FF" %ﬁf?fp?—é‘;

TR sk 5 s A
‘,‘-;?‘;ﬁﬁg °

IR A O

bff-2




s DR ERLRCHRAMGT A

EYET

W B

L ¥ N R e A Eh £ -
KRB o B ER R TR
BE O HF P A Rang Y E R
¥ ﬂﬁ'-‘g‘_‘ﬂ 'E‘;TL °

B#E R ¥ T

WEERNIF - R FEFEw | EHE Rk ¢ TR NG
HAR o
@$w¢>ﬁﬁﬁﬁﬁdff“kcJ“* E#E Rk 2B o

e E TR

[a
\\-:

—‘_L% ;M__LL

Fl G REE o

Hmmn>ﬁﬁﬁﬁd%WE%%z¢ﬁwvw@
3@:1@;-— é§ T W Eﬁ R T s fe AR
2% % 31T W 4-13 7% Hchp3s e
1’7'é€_0

ZE ko 1w E?; & +5 Horton » %
A

e A NS "': o
/"ﬁé)\’%‘ \"L_,.r’Av

e
A

’

St

K‘—l,

-
NG

ok = 2w
3

=t
A\ A\ ‘H\
e

o]

ZUNPER 5T RER
kﬁﬁ%¥‘”*§m#ﬁ
GV, é}%%@qéﬁ#’ztfé? wo ez

BRHL Aok o - B0 553HKF

A2 e

FH50F % 25 Ti-k-kind s & rRiF
866.8m-866.9m ( * 2 63% ) -

867.4m-867.5m ( + < 109%) ... > 3
Y EAVRELR T

HEHP A

N o)\ Y
o T S\’

%a 7%“,%:

LA F AT - (2 10
RS ETE R 1
N

L7 Btk k2 B s
BH2 ks kY RFEE?

FE ST S S

Mff-3




218 -k~ & 45 4 » 105-106 # B #Kk | R
:}7“» » ME RS 2P R IR AT G T

SEES T B TR

$52F F M Tokad Bk
¥, - @R T4 3R
LR, 2@ s LA §
iy

R#HE R ER

-

&

=
[e]

e PR A ZEA 2

foi 25 FERE | B R e -
5 "E

Bt AR IR
Eﬂ;’ % 30 F B 4-12 #%77 Rk ke 1Y
* R~ AR o

—4\-\
\\\_
‘:‘mk m\

B #L R 5 AR -

#+3% %51
Je (P -K VIR EE) 2% 420 ¥ Rl 4-40 &
ZEAP o FERAT LRSS

PR i R R G B IS | R R ek R PRIE

RERT AR E N S lp K s
FOOHR > ERMA LEPH LR

B et ko & L -

G E LTk TR a4
PR RF ok ¢ AR -

SEEEEL N TR

FEE

FRFAEREA 2R
mo HIEH ¢

B R etk o R -

bfs-4




233 F

1. Boumans, R., and J.W. Day, Jr. 1993. High precision measurements of sediment elevation
in shallow coastal areas using a sedimentation-erosion table. Estuaries 16:375-380.

2. Chow, V.T., 1959, Open-channel hydraulics, McGraw-Hill, New York.

3. Chow, V.T., 1988, Applied hydrology. McGraw-Hill book company, Singapore.

4. Schoot, P. M. and J.E.A. de Jong. 1982, Sedimentatie en erosiemetingen met behulp van
de Sedi-Eros-Tafel (Set).

5. Shih, S.S., G.W Hwang, H.L. Hsieh, C.P. Chen, Y.C. Chen, 2015, Geomorphologic
dynamics and maintenance following mudflat, creek and pond formation in an estuarine
mangrove wetland, Ecological Engineering. 82: 590-595.

6. Wu, W, S.S.Y. Wang, 2004, A depth-averaged two-dimensional numerical model of flow
and sediment transport in open channels with vegetation, in Riparian Vegetation and
Fluvial Geomorphology, 253-265.

7. USGS > http://www.pwrc.usgs.gov/set o

8. Pt 2013 BR L FEAFFH(F 2 R dERA)TED -

9. LA G~ FHEE S R X F g0 20090 B F R ks HEC-HMS g v d o)
Bk EE AR B L E R 8(2) 29-44 -

10. FgE Hokiping g I R E 2 F IR o

11. 38572002 k> 5 > T a BF DK AP o

12. % FRAFCRE > 2012 » 101 & & ko B iR -k 2 ot TRIE A 45 o

13,3645 > 2007 > % FHw GERAGE FEAFHE2FT SR A ETRIES
AL~ o

14, 3R40 A ~ P Reiw » 2011 > A3 3 2~ % iEsk % Slcdi s 0 B ¥ 1 /2547 57:37-48 -

15. Bitt g > 2008 » F =i 4 @kt gl BT ERIZ BEPE O OBPLRROFE R
AL

16. fAg > 2009 > F i d # KAt Ry BT ERZ BB T B LR R B E

B

W
AR


http://www.pwrc.usgs.gov/set

17. 4L > 2010 F = 4 Akt g BT TR a1 T BP LR RS FE R
LS X

18. AL E > 2007 F oA p L RERELHRLEATALIF B LERS T

FREMLTE -

19. %574 > 2012 B F|F fr A FFEHFT P RE LB RE 2 281§

20. B LR RSB E B 2014 P LB RS BB R RS F IR 2 RS
2L B LR 7O FE 22015 B LR RAFS @2 B REREEAAST)
22. P LR R FlH Mk 2016 0 105 & § =9 2 B E R H VR RIFE A THL
23. f w3 > 2004 Ry KRR FHKTR O AR A FRLGL -

24. ¢ & § %k Rk http://lwww.cwb.gov.tw/V7/index.htm?member=5886269 -

25. T EclR TR B R F e =k http://wag.epa.gov.tw/Code/Business/Standard.aspx o

26. (AR Y oL op BT § 9T 5 > hittp://gis.moeacgs.gov.tw/gwh/gsb97-1/sys8/index.cfm o

27. G R A F 2k o http://www.wra.gov.tw

W
N


http://www.cwb.gov.tw/V7/index.htm?member=5886269
http://wq.epa.gov.tw/Code/Business/Standard.aspx
http://gis.moeacgs.gov.tw/gwh/gsb97-1/sys8/index.cfm
http://www.wra.gov.tw/

