Appendix IV. A sampling of conceptual model diagrams.

Figure 1. Hierarchy theory concepts (Wu 1999). ......ooiiiiiiiiiiieieeee et 2
Figure 2. Example of hierarchical decomposition of park into hatibat types. ..........cccceeveernrennee. 2
Figure 3. Alternative representations of an aquatic system in control and stressor models
(modified from Manley et al. 2000)........c.oeiiiiiiiiieeiiie e e e s 3
Figure 4. Ordination of wetland habitat types (http://tnc-

ecomanagement.org/images/muk models.pdf). .......ccooeoiiiiiiiiii 4

Figure 5. Jenny-Chapin conceptual model of large-scale system controls . (Chapin et al. 1996).5
Figure 6. Jenny-Chapin model interpreted and enhanced for the Northern Colorado Plateau

conceptual modeling framework. (Evenden et al. 2002). ........cccooviieiiinieniiieieeieee e 6
Figure 7. General ecosystem control model (Fitz et al. 1996)........ccccoeviiieviiieiiiieieeeeeee 7
Figure 8. A more detailed model of the General Ecosystem Model (GEM) showing feedbacks
for aquatic system (Fitz €t al. 1996)........ccooeeiiiiiiiiieeeceeee e e e 8
Figure 9. Glacier control model — North Coast and Cascades Network (Ralph 2002).................. 9
Figure 10. State and transition type model for fescue grassland (TNC ?).......ccccceevvveeeiiieecnnene 10
Figure 11. Biscayne Bay stressor model (CERP 2003). ......ccccooviiriiiiieiiieieeiceee e 11
Figure 12. Caloosahatchee stressor model (CERP 2003). .......cooouiieeiiieeiieeiieeeee e 12
Figure 13. Everglades ridge-slough stressor model (CERP 2003). .......cccoevieiiienieniiienieeieeee, 13
Figure 14. Florida Bay stressor model (CERP 2003). .......ccooiiiiiiiiiiiiieceeeee e 14
Figure 15. Landscape level marbled murrlet model from PNW Effectiveness monitoring plan
(Madsen €t al. 1999). ....oo ittt e s e et e e sba e e taaeeraeeeereeens 15
Figure 16. NW Forest Plan model for aquatic and riparian ecosystems. (Busch and Trexler
2002). ettt ettt h ettt e et e e teenteate et e ente et e enteen e e st enteente st enbeeneeeneenteenteeneenne 16
Figure 17. Spotted owl home range and landscape models. (Lint et al. 1999).........ccccevvennene. 17
Figure 18. Potholes and tinales conceptual model (Evenden et al. 2002). ........ccceeeveevciveennnnnne 18
Figure 19. Springs conceptual model (Evenden et al. 2002). ..........ceoeeeriieiiienieeiieieeeeeeeenen, 19
Figure 20. Stressor model for plants (Stevens and Milstead 2002). .........cceevveeviieeniieeenieeenieenns 20

Developing Conceptual Models — Appendix IV 1



Level +1 Higher Level }
' ) Level +1
o = Context
£ : Constraints
5 ¢ Control
3 i Containment (nested)
T o ¢ Boundary conditions
Lo v
ta
Level 0 028 Q
3 08’ & Focal Level ) KIS Level 0
S O-0
2.3
8209 ¥ Components
£o% ¢ Mechanisms
S5 -g : Initiating conditions o)
s H oo
Level -1 2 -
°© Lower Level } LR S, Level -1
| 2 (LonerLovel > oo
>
[2]
<
Some Key Concepts
Horizontal Structure Levels/Holons Nesting/Non-nesting
Symmetric relations Loose horizontal coupling Surfaces/Filters Loose coupling
Varying strengths of interactions between components Near-decomposability Time-space separability

Fig. 2. Illustration of hierarchy theory with its major concepts (based on various diagrams and concepts in Simon,
1962, 1973; Koestler, 1967; Allen and Starr, 1982; O’Neill et al., 1986).
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Figure 2. Example of hierarchical decomposition of park into hatibat types.
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Figure 5. Jenny-Chapin conceptual model of large-scale system controls . (Chapin et al. 1996).
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Figure 6. Jenny-Chapin model interpreted and enhanced for the Northern Colorado Plateau
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Figure 1. The process- oriented feedbacks among the biotic and abiotic sectors of the
GEM. Dynamics of live and standing dead macrophytes alter surface water runoff through
changes in structure and thus surface roughness. Water losses via transpiration vary with
changes in biomass (leaf area index) and physical canopy structure. Availability of water
in surface, unsaturated and saturated storage is one control on plant growth and mortality.
Hydrologic algorithms also transport dissolved nutrients and control their remineralization,
while nutrient availability and uptake kinetics can control plant growth. Dead organic
matter, in different forms of storage and with different C:N:P ratios, is the source for
nutrient cycling. Consumers sequester plant biomass, delaying its incorporation into
detrital pools. Fire may generally affect the whole system.

Figure 7. General ecosystem control model (Fitz et al. 1996).
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Figure 8. A more detailed model of the General Ecosystem Model (GEM) showing feedbacks
for aquatic system (Fitz et al. 1996).
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Draft CERP Monitoring and Assessment Plan
Figure 11. Biscayne Bay stressor model (CERP 2003)

Developing Conceptual Models — Appendix IV



aouepUNGY geD souEpUNqY ainonag uonisodwes uonipuody abelanog [eusy
891 aAoIBUBRI 2 Ajunwwo) Aunwwo) B UonnaLisiq pue JUSLNINDEY
B JOA0D) JUBOIBd Lonnauis: g Risisng » SOUBPUNQY souepunqy ‘ANleHON
aAaibuep m“ mn....h 'a ‘aouepunqy JAysuag ejesuijorea ‘aseasiq
auyalous PEUEN ysi4 elusAny ‘uonnquIsia AVS eposewhiod YMaID JAISAO
y » eEjeaund elfuey
P
UileaH 3
aouepunqy
uoeindog uonoung uopoung uogouny
sajeUR) B aInpPNIg B AINPNNG B aimonig
Apunwwod Aunwwod Ajunwiwog
‘uonnquIsIa onpueg ‘80uEpUNGY
AVS pnpy/pues g IIsho /4
2
jeugeH
anosbueyy
sulpIoys uonouny sdojleag
| g imonAS 10 5807
A Aunwwon
ysi4 suuen}sy
AVS §807 10
uonesoueQq
j—
Ayreyony
ap1L pey Jenp juswipa ‘spesawiiod R WauINOSY
40 swoo|g ul ustd [earen < | pasealoeq pue eibuey ‘aseasiq
aseasou| Ul eseeieq J0 5507 ‘tymosg seg
1880
! A
juswdojaraq .W,_Mn_ uwwm_m:.oﬂ. 4 e
suIoyg O B AIplgIng
: aseslou|
P ymoin
apfydidy
L pasealou|
pEC] Ayues
aunsseig Jawipeg aupen)s3 pasayy
Busiy 3 Suneog pasesasou| N
K .
ABojopAH passiy
soluebio paaossia -
Aiemis3 0) R SUIXOL ‘SJUBINN JO ¢ H
suonessl|y [eoishyd 4 S|eAa paleaal B Snc&
[ [
_ swabeuep JojeM _ os(y [oAeT Bog

uoneSineN

|

_ juswdoara(] B as() pue A

€002 Iudy
1apojy Jesifoljoog [emdsouon

JogueH spopeyg/Aienis saysjeyesoojes

Caloosahatchee Estuary Conceptual Ecological Model diagram

Figure A-19.

May 2, 2003

A-155

Draft CERP Monitoring and Assessment Plan
Figure 12. Caloosahatchee stressor model (CERP 2003).
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Figure 2—Conceptual model to qualitatively depi:t effects of environmental processes at the landscape scale on nesting
habitat populations and to identify potential indicators for effectiveness monitoring.

Figure 15. Landscape level marbled murrlet model from PNW Effectiveness monitoring plan
(Madsen et al. 1999).
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Figure 1-2. A conceptual model for monitoring the effectiveness of the Northwest Forest Plan
in restoring aquatic and riparian ecosystems. Arrows indicate the direction and strength of inter-
action among subsystems.

Figure 16. NW Forest Plan model for aquatic and riparian ecosystems. (Busch and Trexler
2002).
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Figure 1—A conceptual model of the effects of natural and human-induced stressors on northern spotted
owls at the home-range scale.
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Figure 2—A conceptual model of the effects of natural and human-induced stressors on northern spotted
owls at the landscape scale.

Figure 17. Spotted owl home range and landscape models. (Lint et al. 1999).
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Figure 25. Conceptual model illustrating mechanisms by which anthropogenic stressors can affect water
quality of insular aquatic ecosystems associated with slickrock potholes, waterpockets, and tinajas
(partially based on Karr and Chu 1999).

Figure 18. Potholes and tinales conceptual model (Evenden et al. 2002).
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Figure 23. Conceptual model illustrating mechanisms by which anthropogenic stressors can affect water
quality of aquatic ecosystems associated with springs (partially based on Karr and Chu 1999).

Figure 19. Springs conceptual model (Evenden et al. 2002).
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Figure 12. Conceptual model] illustrating the linkages among agents of change, stressors and associated ecosystem
responses in plant species composition.

Figure 20. Stressor model for plants (Stevens and Milstead 2002).
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