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world equation and, 10

Scientific models, 44-45, 44t

SDMs. See Structurally dynamic models

Second order rate expression, 30

Security, 296

Sediment submodel, 198

Sensitivity analysis
carrying out, 34-35
high- vs. low-leverage variables in,

35-36, 35¢
step, 25f, 34-37
submodels and, 36
Settling rates, Danish fjord case study,
275-276, 276t

Settling velocity
detritus ranges of, 70t
phytoplankton concentration and,

68-69
phytoplankton ranges of, 69¢
ways to determine, 69-71

Silver Spring example, 55-56, 55f

Spatial autocorrelation, 349

Spatial models
advantages/disadvantages, 113
agricultural landscape succession

example, 363-364
applicability of, 116-118, 117¢, 118¢
concepts/terms used with, 349-353
condition warranting use of, 348-349
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early days of, 353-355, 355¢
fish habitat along river corridor
example, 364-368
forest succession after blowdown
example, 356-359
GIS and, 353
IBMs and, 302-304, 303f
introduction, 347-353
patterns and, 349
percentage application of, 98-99, 98¢,
99f
question answered by, 96, 97
satellite remote sensing and, 350, 350¢
savanna succession example, 359-363
scale and, 349
spatial autocorrelation and, 349
state-of-the-art of, 356-368
Stability concept, 140-141
State variables, 20
global warming model, 223
subsurface wetland model, 209-210
Static models, 48-49
overview of, 44¢, 46, 46f
of toxic substance mass flows, 247,
248f
Steady-state biogeochemical models
advantages/disadvantages, 109
applicability of, 116-118, 117¢, 118¢
chemo-state model to illustrate,
160-162
percentage application of, 98-99, 98¢,
99f
pesticide in lake illustration of, 162
Steady-state models, 95-96.
See also Steady-state
biogeochemical models
applicability of, 116-118, 117¢, 118¢
chemo-state model and, 160-162
Ecopath models and, 162-163
ENA and, 163-174
environmental problems and, 18, 18¢
pesticide in lake illustration of, 162
presumptions of, 159
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agricultural products case study and,
278-284, 281f

global warming model using, 220¢

river BOD/DO model using, 179-183

Streeter-Phelps model and, 179-183,
186¢

symbols used in, 27, 28f

Stochastic models, 97

advantages/disadvantages, 115
applicability of, 116-118, 117¢, 118¢
overview of, 44¢, 45, 45f
Streeter-Phelps model
conceptual diagram, 182-183, 183f
conservation of matter and, 84
development of, 13-14, 14f
equation applied in, 183, 186¢
results of running, 184f, 185¢
using STELLA, 179-183
Structural complexity, 13
Structurally dynamic models (SDMs).
See also Copper ecotoxicological
model/SDM example; Exergy
advantages/disadvantages, 110, 321
applicability of, 116-118, 117¢, 118¢
B values for various organisms and,
329-330, 331¢
biomanipulation and, 335-342
for Darwin’s finches, 333-334, 335f
as distributed models, 49-50
ecoexergy and, 330, 332-333
ecotoxicological example of, 343-346
how to construct, 321-333
maximization of biomass and, 323
percentage application of, 98-99, 98¢,
99f

procedure development, 326-327, 326f

question answered by, 96, 97

six orientors and, 322

twenty-one case studies regarding,
309-310

Submodels

conceptual models and, 103, 103f

of ecotoxicological models, 253-255,
254f
nitrogen release, 200
phosphorus exchange, 198-199, 198f,
199f, 200
sediment, 198
sensitivity analysis and, 36
Subsurface wetland model
conceptual diagrams of, 209-210, 211f,
212f, 213f
delay values and, 213-214
differential equations, 215-216
as dynamic biogeochemical model,
208-218
forcing functions in, 210-211, 217-218
origins of, 208-209
parameters, 214-215
process equations, 211-214, 211f, 212f,
213f
removal efficiencies and, 214
results, 217
scope of, 209
state variables in, 209-210
wetland design using, 218
Superorganism concept, 9
Survivorship curve, 132, 132f
Symbiotic relationships, 140
Synthesis, 6, 10

T

Thematic Mapper (TM), 350-351, 351¢

TM. See Thematic Mapper

Toxic substance in one trophic level
dynamic models, 247, 249f, 250f

Toxic substance mass flows static
models, 247, 248f

U

Uncertainty
ecology and, 9
ERA and, 237, 238
quantum theory and, 79
validation and, 42-43



Universal constants, 22
Utility analysis, 174

\")
Validation
criteria formulation, 42
Danish fjord case study, 278, 278t
data used for, 41-42
ideal model regarding, 43
Lake Glumsg model, 202-204, 203t
requirement of, 41-42
revision questions for, 43
step, 23, 41-43
uncertainty and, 42-43
Variables. See also External variables;
State variables
biomanipulation and, 336-337
high- vs. low-leverage, 35-36, 35¢
Variety, 296
Verification
defined, 31
model reaction and, 32
model stability and, 32
multiple scenario analysis for, 34
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step, 22, 25f, 31-34
unit checking and, 33

W

WAMOD. See Water and Substance
Simulation Model

Washington D.C., satellite remote
sensing of, 352f

Water and Substance Simulation Model
(WAMOD), 363-364

Weighted digraph adjacency matrix,
165-167, 166f

White-box conceptual models,
104-105

Y
Yeast anaerobic cultivation illustration
conceptual diagram of, 141-142, 141f
observed/calculated values used in,
141-142, 142¢
of population interaction, 141-142

z
Zooplankton growth rate, 338, 339f
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