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Any unit that includes all the organisms in a given area interacting
with the physical environment so that a flow of energy leads to
clearly defined biotic structures and cycling of materials between
living and nonliving components.

-- Odum and Barrett (2005)
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Energy Pyramid

Energy, the trophic levels are
measured in Kilocalories
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For the entire biosphere, the value (most of which is
outside the market) is estimated to be in the range of
USS16-54 trillion per year, with an average of
USS33trillion per year. Because of the nature of the
uncertainties, this must be considered a minimum
estimate. Global gross national product total is around
USS18 trillion per year.

The services of ecological systems and the natural

capital stocks that produce them are critical to the
functioning of the Earth life-support system. They
contribute to human welfare, both directly and indirectly,
and therefore represent part of the total economic value
of the planet.
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Aspect ratio
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Inlet-outlet configuration
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Submerged obstructions
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Correction for 1st order model calculation
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Emergent obstructions for deep water wetlands
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Model validation-
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| IBmEi | EMRMAGA | MR RSB

FaRI7KEg g2 E(m3) 47,224 66,168 57,485
g &/KEEESiE(m3) 43911 53,042 48,007
e e L Lo [wa e | o | 2 |

TR SR 4.29 4.35 3.45 6.86 3.95 i 1.01 0.93 i 1.99
TRBaER 3.99 3.96 3.15 6.32 3.47 E 0.99 0.86 i 2.00
EIMATTER 3.53 2.58 1.78 421 242 E 0.73 0.50 E 2.37
FEMAKEE 2.78 2.60 1.82 3.96 2.19 E 0.93 0.74 i 2.18
2 IMBHERT 479 3.96 2.84 7.31 3.12 i 0.83 0.54 i 2.57
ZMBERER 4.00 4.33 3.40 6.58 3.90 :\ 1.08 1.05 ,: 1.93
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AII:EI/)ILEB%

JKORIBIN ~ 7K DR R R

(Holland et al., 2004; Shih et al., 2013; Chang et al., 2016; Shih et al., 2017)

EB LA 188858 B T K NRR

(Su et al., 2009)

BE7KME ~ JL7K R Y &5 BE 1S 2 BRUFRYIK T
R - H N PR KRR B E

(Shih et al., 2016; Chang et al., 2016; Shih and Wang, 2021)

BEBREHKNUERZESHBIR - RESF
RSV SE Y WAV EYSOEES YN Gl

(Bodin and Persson, 2012; Jenkins and Greenway, 2005; Persson et al., 1999; Shih

and Wang, 2021)
:I:/:j/:j;}zi\_ I|\£ > [H n\E_ /nIJ—:I %

(Su et al., 2009; Sabokrouhiyeh et al., 2017)
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