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Research on the application of EWE model in aquatic ecosystems and a case study
of Changtan Reservoir
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State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences

Abstract Ecopath with Ecosim (EwE) model is commonly used to quantitatively study the food web structure and
energy flow characteristics in the aquatic ecosystem. The principles and progress of Ecopath, Ecosim, Ecospace, and
Ecotracer modules of EWE model and its application in different types of aquatic ecosystems were summarized. The
results indicated that Ecopath could be used to estimate the maturity of the ocean and freshwater ecosystems, to
determine key species and ecological capacity, and to clarify the important contribution of phytoplankton production
(P) to total system throughput (TST) in the aquatic ecosystem. Ecosim was used to reveal the impact mechanisms of
human activities (e.g. keystone species catching, port construction) on ecosystem structure and function on a time
scale. Ecospace was used to clarify spatial variability of fishing activity and ecosystem structure under external
factor effects (e.g. offshore platform construction, power plant operation, and volcanic eruption). Ecotracer was used
to trace the immigration progress of isotopes, heavy metal, new pollutant, and other matters in the food web.
Combined with Ecopath, the nutrient structure and energy flow of Changtan Reservoir were analyzed. The results
showed that the trophic level was in the range of 1.000-3.093, indicating a simple food web structure. The total
primary production/total respiration (TPP/TR) value was 2.445, indicating Changtan Reservoir was a relatively
mature ecosystem, and it had a low energy transfer efficiency. In the future, studies on the impacts of climate change
and human activities on the structural succession of aquatic ecosystems, and the enrichment characteristics of new
pollutants in the food web should be strengthened to provide a scientific basis for the assessment of aquatic
ecosystem health and the adjustment of fishery economic development policies.
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Fig.1 Diagram for the principle of EWE model
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Table 1 Main parameters and their resources of Ecopath
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Table 2  Application examples of Ecopath in China

KA R RIS AR RGBT (TST)/ (t/(km?2)] TPP/TR TRIFREYI(P/B)/a! RGEHATE(CT)
pUil 1991—1995 13 386 3.85 185 0.21
p Uil 2008—2009 66 245 422 410 0.19
Pl 2017—2018 7388 2.55 410 0.21
TR LR 2015 10 145 2.37 185 0.24
ERLES I 2009 9132 1.34 262 0.28
EILIE) 2008—2009 4099 2.80 185 0.19
HIET 2007—2010 41003 13.53 185 0.20
T e 2000 24271 1.99 201 0.23
TS 2016 24 698 6.51 180 0.26
AR 1997—1999 11 006 3.18 231 0.33
B e 2006 18 958 2.67 476 0.31
KLE e 2004 6342 2.53 200 0.54
IQINSES 2016—2017 1329 1.25 119 0.35

PINEY IR/ 2000—2006 1959~6 554 1.82~5.29 180~200 0.41~0.45
ZALIHER) 2011—2014 2227~2229 1.52 180 0.34
L) 1982—1992 3316~5362 8.40~9.75 380~398
T 2014—2015 10 499 5.38 250 0.33
R N TR X B 2009 10 787 1.84 71 0.20
P N T A X5 2010—2012 28 691~40 486 2.05~2.29 105~132 0.20~0.23
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FAc & e 2004—2008 28019 1.25 119 0.33
EXUatthe 2012 2344 2.77 105 0.40
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Fig.2 Relationship of TST with the P and B of phytoplankton in ecosystem
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Table 3 Input and output parameters of Ecopath food web

model of Changtan Reservoir

e HFRHK BAuvkm?) (P/B)a' (Q/BYa' EE (Q/P)/a’
HAbfZE 2547 9.021 1200  13.000 0.500  0.092
fifi ff1 3.093  0.050 1.090 9.140 0418 0.124
#ifn 2,000 0351 2011 16270 0950 0.124
fillfn  2.652  0.019 1210 7270 0950  0.166
fil 41 2247 5931 1.150 8370  0.950 0.137
B 2.827  6.840 1300 7.200 0.808  0.181
B 2248 9.290 1.500 8450  0.800 0.178
it 2454 2737 1.730 9.660  0.950  0.179
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A 2012 1410 16.000 100.000 0.949  0.160

Litgiiy 2.050 3.350 40.000 150.000 0.950 0.267
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