Contents

Preface . e e e iX
Chapter 1 An integrated approach to landscape evolution .................. 1
F 1€ go o 11 {ox 1 Fo T o TR OSSP 1
KBY CONCEPLS .ooeieccirceecterr s see et sre e e tesm s ete s b st e sassraea e s smeanseresane 10
Background: evolutionary pathways in 1andscapes ........cevvevcveveeeseneenn 15
Comparison and contrast: integrated approach to
landscape evolution versus traditional approaches ..., 25
RETBIBIICES ..uvuireeeieii i it vnseae e s ere e s st rm e te et st e eeaee s see e sasen beeeaeeeneeene e enes seeennn 28
Chapter 2 Earth surface systems as SUPraorganisms .............oceoeeene.e 37
Introduction: SUPraorganiSMS ...t sene e e e eanetae e e e aeen 37
State fACtOr MOAE!] i e et e sare e e e 46
ECOSYSIEM @VOIULION .eeeieeeieeieietit et et ettt e s ev e se e ar e mae e e e 57
THE UPSNOT.ucitiiiiectiveeerersases e et e e ses st s e e e neeseaem e staes et anneeennns ssenes 60
RO O EINCES et ceieeie e eeee e crtr st it rn s ar e s es e b nessreeessssrnanrsnnneeaeeen sereens 61
Chapter 3 Observing landscape evolution....................... ronssvearssssersrenserees 09
[aYdtoTo [T (1o Yo TR PO 69
Methods and approach@s ......cccocicniciimeec e e sre s sinse s e eeen 70
g T [ToF=1 (o - OO 81
R1=1 (=T €= Lo OO OO PEU 90

Chapter 4 It depends on the scale: scale contingency in

landscape evolution ... 97
Overview of Scale ISSUES .........ccvveciiei s s 97
Scale (iN)dePENUENCE ... e 100
Hierarchies and the vanishing point ... 103

Time—real and realized ...........covoveiicieeeeirieiier e 110



Scale CONINGENCY  .ioiirrimminiieriie e er s e s ses sarsanasars s nssneeesssnssanears 112

ey =TT Lo 1= SRS 113
Chapter 5 Historical contingency in landscape evelutmn .................. w117
Memory, inheritance, and [8Qacies ........cceeeciicciriiimirssierresssreesssreeeensenns 117
Succession and state transitions ... oeceecreeceee e 123
Canalization ..vveeeeecereerneiesmien e rtrrasertessareeresessrrenranrrervaes 124
Extinction and reinforcement of evolutionary pathways .......cccceeunne 125
V1 E= Y A0 = 1 (T o PR 132
Divergence and CONVEIgENCE .......ieisinirerceemsunessnessss s sssssnssaseenssnsens 132
Evolutionary pathways and historical trajectories .....cecrricercnnns 135
SUMIMAIY  coiieicreeecrine e srn e cesseen s seeebeeee e s s e e s seansansseemsesseeresemin s snsarsanse 147
References.....cccveveuerenns U 149
Chapter 6 Attractors and goal functions in landscape evolution ........ .. 159
g} 1doTe 1WTo14To o O P O ORI 159
Deterministic, single-outcome systems.......ccovuermeennc. SPTTRR— 164
Multiple path, multiple oUtCOME CONCEPLS wimvrnirerenierrereee s cence e eenens 171
Plasticity, degrees of freedom, and constraints .......coevciiiciinececnenn 176
Goal functions and emMergence ..o ————— 178
Multiple causality .. e e s 186
Circular re@SONING it ceee e e e e s e an e be s 187
CONSIIBNCET ..ttt s e e b s b e saren e erre s anasmensens mnessin 190
RETEIBNCES creii e rccrirr it te e s s e e s n s s e e s nr s e 193
Chapter 7 Thresholds, tipping points, and instability ..........cocomeceericeens 201
INEFOTUGTION Luuverierirstnriiamrerirnnesssnreneee s sime e sess s snrerannsnssesmssssens snmasessennnnrsses 201
Thresholds in the landscape sciences ......cccccevenenn. o mreereesensertnesneennnnens 208
LeSSONS from the PAST et eee e seoe e e see e aneeeaes 214

Mode switches and mMeta-thresholds ..t e o 215



Example: a hierarchy of thresholds .....c.eccvvieereeveee et 218

CONCIUSIONS .eeeiiieceeieccsrer et es et s s tn e e e e sb e s ne s p e enven e sremesasenns 221
REfEIENICES .ottt e e s e e e s s e e s sn e 222
Chapter 8 Selection and landscape evolution ...........ccecernnmnrcneenns 227
FaN oY o T8 Tox 4 o o TN PSR 227
ECOSYStEM SEIBCHION .iiiiiivreeiereiiieire s e cesrereeeee s e r e e e e ranneanenees 232
ADIOIC SRIBCHION  oeeie e ee et et ce e s s st s s b e ab ebaneneas 233
Preferential flOW oot ensssee e e s essvecessassnsses s snsnsenssnees 237
Efficiency selection ......cccoceecee. e eereaenear e eane e sar e ne e 240
SEIBCHION 1S JOCA! ettt eee e eeeeren e e eneee s 246
Why aren't landscapes always becoming more efficient? .................. 249
L@ [oTor: ] 0 ) I =Y =T ox T o T O 252
Example: Inner Bluegrass, KeNtUCKY .....ccccooiiiiiiieciece e 254
RTINS s oueeeerieereeeeesiessvsrvareressnaraeressr s tassssssarr s s rmeses e nesatrns ssnssnsearennnsnsnns 261
Chapter 9 The perfect 1andSCaPe ....e.ceeeevre s 269
The PErfect SLOIM e e e s e e eec s e n e b 269
The perfect 1andSCape ... s 271
Triangles, badasses, and axioms ............ e reeraearere e e e eene et 273
Evolutionary Creativity ... s 280
Evolution of landscape diversity......c.cricien e e 291
(000 Yo Tod LFT=17 0 o 1= ORI 295
R I ENCES .. ettt e e e e s 295
Chapter 10 Landscape evolution and environmental change ................. 301
Landscape evolution 18SSONS i veciieemr s srreerr e scerenree e setini e s ranes 301
Transformational, reciprocal, emergent evolution: TREE ... 304

A churning urn of burmning funk ... 306



Landscape evolution STOr8S ...t e e e sree e ee s 307

LowWer Sabing RIVET e ettt sreer e e eree e s nn e e e 308
Trees and surface drainage in the Sumava Mountains .......coevvevuene.. 322
The last word ............. O, 334
RT3 (o] ] o7 PR OROUPRUOU RSP 1 1o





