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Ecopath with Ecosim

~#z11e Ecopath software package which

include *t me:d namlc‘(Ecosm) and
spatial’s nu auan Ecospace) sub-
models ' ceumr study fisheries
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Key routines in Ecopath with Ec03|m

e Ecopath routines fer ﬁn‘t=r»y of kéy data on the
biology and explmtatlonfof ecosystem groups and for
establishing mass- ba1ant:e T
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Key routines in Ecopath with Ecosim
Addressmg uncertalnty /

o Pedigree for mpuI daia and over:all mdex of model
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e Ecoranger routine for E‘Xf)[‘l@l’[ @onsmera’tlon In a
Bayesian con”text of the uncertam}y lhherent In aII
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Key "ri"j*’u-t"ih'é"s'""i“ﬁ“'Ecopath with Ecosim

e Ecosim for dynamlc simulation ofeffect t changes in
fishing and/or envwonmenm!;;reglmes may have. on...
flsherles catches (VOIU an : e ﬁ‘e | -




Ecosim: ecosystem effects of fishing

E? E cosim: Dcean test model
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Key H"jfu-t"ih’é““s’""i"ﬁ""Ecopath with Ecosim

. Ecospace for spatlal anaIyS|s of Eeopath models
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~Ecospace: spatial simulation

@Ecuspace: Ocean test model
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Routines 44
In the

pipeline i inear &

L .#programmlngﬂd

“L zngglc for mode_l |
balaneing;
~~.e® Incorporation of
seasonal and time
series data;

L
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 Tracking of persistent
4 "poIIuEants;

Y. K Optimal sizing and
e siting of MPAs; ...



The basic assumptions

ECOPATH no longer assumes steady state but

mstead bases the parameterlzatlon OR8N = s o
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_ Ecopath Ma_steg Equation (1)

Production =. predatlon
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_Ecopath I\/Iaster Equatlon (11)
Consumption = Productlon
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ECOPATH Master Equation

Pi IS the total production rate of (i),

Yi IS the total fishery catch rate of (i),

|\/|2i IS the total predation rate for group (i),
B; the biomass of the group (i), _
Ei the net migrati'o'ﬁ rate (emigration — immigrat ) '7"’1*'\
BA\ is the biomass accumulation rate for (i), gl AN

|\/|O P. : (1-EE)) is the ‘other noxtalTy

forlj(l) i
EE; is the ecological gfficien cy,0fthe gro (|) f,? i
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Ecopath Master Equation
This formulation incorporates most of the
production (or mortality) components in common
use, perhaps with the exception of egzuvial

(molting remams) generative (gonadal products)

production




e VE"M I\Mter Equatlon (1):

How it is actually implemented

f,;: | ’lomassgidc mulat on.

l. , -
.o Most%onfﬁ n mput B P/B Q/B Catch, Netmlgratlon (NWSS
accumulatlor}r«ate (BA) and diet compositions (DC) e

= —

. B, P/B, Q/B, EE, NM or BA IS estimated by Ecopath.

. DC’s are usugﬂgl"modified as required to ensure that EE’s are < 1.


Vorführender
Präsentationsnotizen
This is the only equation that you really need to deal with when constructing an Ecopath model. Also note that net migration and biomass accumulation usually take values of zero.


=
Key data requirements for Ecopath

e Biomass (t-km)

» Production / Biomass ; X(t KM= -year)
e Consumption / Blomas§~ (L m=-year-)
= (pro ([o]q)

o Ecotrophlc efficiency
o Diets roporgipn)\
» = Catches (by fleet - m-;:year'l)
.+ Growth parameters for PSD & Ecosim

It,ls possiblesto use ranges for all parameters
g (see Ecoranger).


Vorführender
Präsentationsnotizen
The data requirements of Ecopath models are easily met, as demonstrated by the large number of published models. Indeed, these requirements are for data that fisheries scientists and marine biologists commonly gather.


Addressing uncertainty:
Pedigree for input data and overall mdex of model
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Vorführender
Präsentationsnotizen
Issues of uncertainty can be explicitly addressed. Again, contrary to a widespread notion, the uncertainty inherent in species-specific parameter estimates does not ‘explode’ models that  include numerous species.
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Accepted inputs Outputs



Vorführender
Präsentationsnotizen
In fact, parameter uncertainty is usually reduced when the interactions between species are considered, as these constrain the values that their parameters can take. This idea is here illustrated in a Bayesian framework.
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Key routines in Ecopath with Ecosim
Addressmg uncertalnty /

o Pedigree for mpuI daia and over:all mdex of model
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e Ecoranger routine for E‘Xf)[‘l@l’[ @onsmera’tlon In a
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Published mass-balance models (®) and models in prep. (o)
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- Ecopath mc)dels In S & SE Asia

Marine Freshwater
- 5, ""'!h-
. * Brunei-Darussalam EEZ" ndla yell Lake 5@ e e
. Hong Kong waters, .. e .ﬂ -: xuﬁb'ﬁrana rserv0|r | ‘;;, ke
e Indonesia, Java*Sea {7 24 -

Al ﬂ"’-s-‘_- K s
: MalaySIa Kuala Terengganu =
e

o Phlllpplnes L]hg'ayen é/mf Ry e Phlllpplne52 rice-fish models =
o IwH.J.;‘;ﬁ[‘h,gu|and Gulfof Tq@ﬂ@ndwlo gﬂn - Philippines, farming system model? 1

£ .. -« “Thailand, Gulf of: Thajfﬁ%d,ﬂsggf e -_1.'-Chinéi, mulberry dike-carp-ponds
“+ ' Thatland; Gaif of Thaland, 18800 /- Y
. Phrhppmés BG,I! ; ::ﬁgfgﬁgt ’-F‘Z'J_.-_._;;:-.ﬁ': Under cons_trugtion:
. .Phllfppiﬁes Saﬁ__v-iégi@i'égy? +3 « Hong Kong, Pearl River_e*stuary ‘

: Taiwan, Chiku Lagoon f'," L

v L) ) e



	Foliennummer 1
	Foliennummer 2
	Ecology of fisheries
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	The basic assumptions
	Ecopath Master Equation  (I)
	Ecopath Master Equation  (II)
	Foliennummer 16
	ECOPATH Master Equation 
	Ecopath Master Equation 
	Ecopath Master Equation  (I): How it is actually implemented
	Key data requirements for Ecopath
	Addressing uncertainty:
	Ecoranger
	Foliennummer 23
	Dissemination
	Foliennummer 25
	Foliennummer 26
	Ecopath models in S & SE Asia

