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The estimation of carbon storage of aquatic plants in constructed

wetlands
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Abstract
The objective of this research is to estimate carbon storage of eight common aquatic

plants in Sinhai second phase constructed wetland in Taipei County. This research used image
based event identification and on site stratified random sampling to calculate area and density
of eight common aquatic plants in constructed wetland. Meanwhile, using high temperature
combustion method to estimate carbon storage of eight common aquatic plants

The result of this experiment shows that carbon storage of eight common aquatic plants in
Sinhai second phase constructed wetland is : Phragmites communis 413.95 g/m? , Typha
angustata 105.13 g/m?, Zizania latifolia 100.87 g/m® , Ipomoea reptans 66.14 g/m? , Leersia
hexandra 26.32 g/m?, Brachiaria mutica 22.00 g/m?, Colocasia esculenta 18.58 g/m?,
Ludwigia x taiwanensis Peng 13.99 g/m?. In total, the carbon storage of eight common
aquatic plants in Sinhai second phase constructed wetland is 539.78 g/m?. By means of image
based event identification, the area of aquatic plants in Sinhai second phase constructed
wetland is 35,652 m?, and the carbon storage of aquatic plants in Sinhai second phase
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constructed wetland is 19.24 ton.
Key words: carbon storage - aquatic plants » constructed wetland > image based event
identification - stratified sampling
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Kayranli et al.(2010) w &g ISI #L & (1SI,Web of Knowledge, version 4.6
(www.isiknowledge.com). ® R >t ;% 3= g 3d & (carbon flux)z < ;F*Je - FA LA -
BBERE (4o FiE8 8 8) §BBRE PP RA Tl T o F LR
BE g2y > R 2IEET A LIRRE e fARRE ok L1557 o
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Table 2 Example of carbon accumulation in sediments of different wetland types

Type of wetland Location Carbon accumulation (kg C m™yr')  Reference

Agricultural field and riparian ecosystem USA (Maryland)  0.16-0.22 McCarty and Ritchie (2002)
Coastal wetlands USA (California) 0.033£0.0029 Brevik and Homburg (2004)
Prairie wetland Northcentral USA  0.305 Euliss et al. (2006)

Boreal forests Canada (Ontario) 0.003-0.01 Trumbore and Harden (1997)
Horizontal subsurface flow constructed wetlands ~ Estonia 1.5-2.2 Mander et al. (2008)

Boreal peatlands Finland 0.015-0.026 Turunen et al. (2002)
Temperate peatlands Finland 0.01-0.046 Turunen et al. (2002)
Peatlands North America 0.029 Gorham (1991)

H ¢ Mander et al.(2008) % B ¥ ;= (closed chamber method) p| & & ) R 7
(Estonia) "KL 543 Ty A 18 B3 F 2§ o 325 & B $ (carbon
sequestration) % 484-649 kg Cyear’ - :%/%3 ¥ (=& i 55 1.5-2.2kg C m?

RPN T3 ¢ o pegeab R £ (2006) 1 @i v fae & Tk SLR Rk AEe B iR
T FRokFen - B iFS §F L pa R 2220gm? /day 0 - ¥ :ﬁ%l?.ggmzlday’ -k
fon G E XY f%iﬁﬁﬁiﬁﬁiﬁifﬁ EE S VS e ] 'Lﬁﬁiﬁ oot R
Q%&pﬁﬁééwﬁﬁkﬁﬁ@AJ&bmiﬁﬂFi*#” ERETRZ W
o a dBAI VAR I RAREFZLRETE LAY o
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A R R F % (strafied random samplmg) Fo LI e wanEnE oL 2
I 45 el wﬁﬁ- - ARk ETHRE A,\@ i ke B2 (homogeneity ) » & 18 & p
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R o PR R 1T 30k },LZZp“ui EEEXEARZAEPREET I
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» 2006 )

2.2 1% 4272 (Maximum Likelihood) it {7 8 i p & i 1|8

& #p 1272 (Maximum Likelihood ) ;ﬁ—d Ao SAIE P St HE T0E 2 4T
Fio BAAERS GF (pixel) T4 &~ & (Normal Distribution) » F£d i3> 4 5 &
d S R HRE SRR ALY MRS A SR F TS p A
iy o S5
Cati=max ( probj(xi))

B % AR B2iE 2 BT U R AT A A e 0 £ 2 BT Bayesian 48R #TiT A d- B

HiF Y B

d,()=In p(a)j)-%ln‘Cj‘—%[(X—mj)rcj_l(x—mj)] (1)

i 1 ;
m(@:ﬂnp@q)+xTClmj-Enthlmj )
- FEPEXKRP ol I ploikx)

P ERZ XKD ol g S 2 A Sk p(o)E_oi éﬁﬂ%ﬁﬁ”ﬁﬁ FE o
S Probj : 5 Catj2 ¥ e~ 7 5 Sl B X &R %2 j7 L Catiz & -
(Richards 1999, Lillesand,2000)
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