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Abstract Paradigm refers to the world view and a system of concepts, theories and methods
shared and used by a scientific community. Scientific advances are usually accompanied by shift
in paradigms. A common assumption historically in ecology is evident in the term "balance of
nature”. The phrase usually implies that undisturbed nature is ordered and harmonious, and
- that ecological systems return to a previous equilibrium after disturbances. The more recet con-
cepts of point equilibrium and static stability, which characterize the classical equilibrium
paradigm in ecology, are traceable to the assumptions implicit in ”balance of nature”. How-
ever, the classical equilibrium view failed not only because equilibrium conditions are rare in na-
ture, but also because of our past inability to incorporate heterogeneity and scale multiplicity in
our quantitative expressions for stability. The theories and models built around these equilib-
rium and stability principles have misrepresented the foundations of resource management, na-
ture conservation, and environmental protection.

This paper synthesize recent developments that advance our understanding of equilibrium
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vs. non-equilibrium, homogeneity vs. heterogeneity, determinism vs. stochasticity, and sin-
gle-scale phenomenon vs. hierarchical linkages in ecological systems. The integration of patch
dynamics with hierarchy theory has led to new perspectives in spatial and temporal dynamics
with explicit linkage between scale and heterogeneity. The major elements of the hierarchical
patch dynamics paradigm include the idea of nested hierarchies of patch mosaics, ecosystem
dynamics as a composite of patch changes in time and space, the pattern-process-cale perspec-
tive, the non-equilibrium perspective, and the concepts of incroporation and metastability.
Both environmental stochasticities and biotic feedback interactions can cause instability and
contribute to the dynamics observed at various scales, Stabilizing mec‘ha‘nisms that dampen
these destabilizing forces often involve spatial and temporal incorporation. In contrast to the
stability that derives from an assumed self-fregulation‘in a closed system, the concepts of incor-
poration and metastability deal explicitly with multiple-scale processes and the consequences of
heterogeneity. The most important contribution of hierarchical patch dynamics lies in the
framework provided for incorporating heterogeneity and scale explicitly, and for integrating

equilibrium, multiple equilibrium, and non-equilibrium perspectives.

Key words: Ecological theory, paradigm shift, equilibrium, stability and instability,
metastability, hierarchy theory, scale, patch dynamics, pattern an process, modeling, hierar-

chical patch dynamics paradigm (HPDP).
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~ (Holism)# X 5, 2 #R & (Probabilism) 45§ & i (Determinism) # X 5, U & A Hk i (Individualism) 5%
Bl (Superorganismic doctrine) # X 545, & T 3X 46 77 T 8 0 3£ 40 14 10 75 2 9 SC Mk 57,58,10,11, iF
SERMARTFREY, BRANSFRE BHEENR SRk, URBRATBHRESTEERIES
FERRROLATS, PHEERN ETEERARETFHEREINREURS IR RERENEE
RRREAES NS HEE. Wu M Loucks" B FTA THEMER £, WRRZSWE (Patch
dynamics ) f1 % % 3 if> (Hierarchy theory) #5454, #2417 S & B 3 %A # & (Hierarchical patch dynamics
paradigm) B HES, HMEMBABXET RENIF TEREI —FHEAH —PER.
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REFEAREMEEHE, NRECSH, AEAEESR, SYNEEERECSNSRER. 82, &S
FERESEIBEERARE, BHE, BEE, MESRERGLTBUYE ZH Y/ NRE, BEE, &
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B EMBEE, IR RETHERMS 5 ANEGEENHR TS LR 10,11,
4.5 37 (Incorporation) FL il #1 B & 5 EHE (Metastability) &, EME SR EHE _EHEBREXSH
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Fig.1 A schematic representation of different types of instability in ecological systems(?7-11]
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ERR, RIMALEX RESBAMERC, Hit, AVMBERUNZEEK. E—CBELRBRT £



456 A = ¥ #t 16 %

RGNS
Hierar chical structure
and dynamics
REHNELAREY ¥R R-RER
Incorporation and Pattern-process-scale
metastability perspective

T
SRR HEHR Reductionisis3
Hierarchical patch

dynmi@ paradigm
CETE ¥RAR
Patch dynamics Hi hy theory
L B & T EFEEX '
Non-equilibrium, paradigm Multiple equilibrium paradigm &{*_‘iﬁ
Holism
FRBR .
Equilibrium paradigm|
B R¥H%
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Fig. 2 Conceptual development of ecoogical paradigms and theories and their relationship
B PRPFEENUANBEAR GREM. BEX, —MRESEEHORUMSCHANBR, &
BMEBEFHRNMR AERRFERETEERL S, XRAAFREARFHFRBHHRA
ESFRRRFAEMRE, EXERRSERYRRE.ZEREMRERIE, BB FARBEES.
BEESHESREATRAOKNERH, #Hﬁ%%ﬁﬁ%ﬁ%%ﬁmeaiﬁiﬂyEAﬁ#E%
(Metapopulation theory) B A RMAESE R BEHEAA R —.

Hit, FRBEHBFRIAGBEANAFYABRANRERZEHEANRE, HASERFFRUT -1
FOERWE, AATE, E3F¥LREARFFERSRRE, TG R BENESRELSS
HEARFRARPE—SEER MR . IBHHE. £EHIFTLURERERX—-WE. R,
SRFRFBERRARYE, ANERBLERENEEXERUREMESEHRARA MR BRE
MERERBEGBE O SRBR ERE, AHEREEREERXUTHRRER, TR 4% FNE
HEZRAUEBREABTR. —BERE, MHEBWG TR, B9 2 E 7 B Extent) 1 H R X
(Grain size)H 1, T4} P2 (Resolution) W FBE. H L&A RENNE—BHR - MHERENSRES
¥REFEWE. BR, RERSMTE—¥NXRARKREEY, LELTWH. RUESENEMRE
ERGATXEFE, ATTERRERRE -THNFH, ANEART —HFHRI FRSHR. B
b, HBEMFRERE BEMESRAESFURMEY IMEMHEFXTRRA ZHNA.

SEFRHAVKXMNALES ¥ WARENHSEL. 5EENTHFEKARAE, FEXRETAR
BRTH . BREMREZEHATENAREFROERE 1, flm, BRHFEKAXRH, PRE
SRAEEREHAR, RYE, A/ WHRAIRCESERARRHBEYRBERARMEIERR K. &
NBABRSIBHHEAER, FEIRECHEETENARRPFERANEREY RIFERENLE
HW.OhEBMRENEEE. MURPYHERBRTTRN, WRTREN. i, FEABRBHTRR
y GARBEUBARR. EXFRFEUREIMERRERLTF ARG RAZ S, R FHEEHEEL
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Spatial extent and grain. size increase but resolution decreases
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