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Characteristics of Complex Systems

Complex Systems
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Trandisciplinary Concepts

Across Types of Systems,
Across Scales, and thus
Across Disciplines
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Equilibrium density of
ecosystem engineer
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Table 1. Overview of references describing self-organized patchiness in some major ecosystems and the mechanisms involved.

Ecosystem References Pattern characteristics (scale) Mechanisms involved
Arid (8, 11) Spots, labyrinths, gaps (1 m) and stripes (10 m) Redistribution of soil water due to positive feedback
(Fig. 1) among plant biomass, extent of root system, and
water uptake
(9, 14) Periodic spots and bands (10 to 100 m) Short-range facilitation and long-range competition
for limiting water
(12) Spots, labyrinths, gaps, and stripes (10 to 100 m) Redistribution of surface water due to positive
(Fig. 1, A and B) feedback between plant cover and water infiltration
(13) Disordered spots and clustered spots on hillslope Competition for limiting water
contours (10 to 100 m)
Savanna (15) Isolated spots of trees and shrubs in grass matrix Short-range facilitation and long-range competition
(10 to 100 m) (Fig. 1, D and E) for limiting nutrients
Peatland (24) String patterns {10 m) Ponding of surface water upstream from hummocks
combined with positive feedback between hum-
mock occurrence and water table depth
(25) Maze and string patterns perpendicular to flow Convective transport of limited nutrients in the

direction (10 m) (Fig. 1, F and G)

groundwater toward areas with higher plant
biomass, driven by differences in transpiration rate
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Table 1| Kalahari site characteristics

¢(m”) Dominant tree SpeCies

Site Lat./Lon. r{mm) f

Mongu, Zambia 144275, | 879 0.65 144
23.52°E

Senanga, Zambia 158675, 811 0.54 231
2334°E

Pandamatanga, 18.66° 5, | 698 0.32 158

Botswana 2550° E

Sandveld, Namibia 22.02° 5, | 409 0.19 3.3
19.17°E

Tshane, Botswana 241775, | 365 0.14 103
21.89°E

Vastrap, South Africa 27.75° 5, | 216 0.04 20
2142°E

/Brachystegia spiciformis \

Brachystegia spiciformis
Schinziophyton
rautanenii,

Baikiaea plurijuga
Terminalia sericea

Acacia erioloba

Acacia erioloba
\ %

Mean annual rainfall, F, is extrapolated from nearby meteorological stations. Fractional tree
cover, f,, mean canopy area, ¢, and the dominant species are derived from 0.25-1.0 ha stem map
surveys of the sites'™=. Lat., latitude; Lon., longitude; 5, south; E, east.
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