
Contents
Preface v
List of Symbols ix
1. Nature, Measurement and Control of Air-flow 1
G e n e r a l . . . . . . . . . . . 1

A i r - f l o w o v e r s u r f a c e s . . . . . . . . 6
A i r - f l o w o v e r p l a n t c a n o p i e s . . . . . . . 1 3
A i r - f l o w w i t h i n p l a n t c a n o p i e s . . . . . . . 1 8

M e a s u r e m e n t o f w i n d . . . . . . . . 2 4

S w i n g i n g P l a t e a n e m o m e t e r . . . . . . . 2 4
C u p a n e m o m e t e r . . . . . . . . . 2 5
V a n e a n e m o m e t e r . . . . . . . . 2 6
P i t o t t u b e 2 7
P r e s s u r e t u b e a n e m o g r a p h . . . . . . . 2 9
H o t - w i r e a n e m o m e t e r . . . . . . . . 2 9
L a s e r - D o p p l e r a n e m o m e t e r . . . . . . . 3 2
P u l s e d - w i r e a n e m o m e t e r . . . . . . . . 3 2
G e n e r a l s u r v e y t e c h n i q u e s — f l a g s a n d v i s u a l i s a t i o n . . . 3 3

C o n t r o l o f w i n d i n e x p e r i m e n t a t i o n . . . . . . 3 5

W i n d - b r e a k s . . . . . . . . . . 3 6
W i n d - t u n n e l s . . . . . . . . . . 4 0

2. Response of Single Leaves to Wind 45
E x c h a n g e p r o c e s s e s . . . . . . . . . 4 5

T e r m i n o l o g y . . . . . . . . . . 4 5
R e s u l t s 5 0

E n e r g y b a l a n c e a n d s u r f a c e t e m p e r a t u r e s 5 4
S o l u t i o n s o f t h e h e a t b a l a n c e e q u a t i o n . . . . . 5 5

S i g n i f i c a n c e o f p l a n t t e m p e r a t u r e . . . . . . 5 8

E f f e c t o f w i n d o n w a t e r u s e . . . . . . . . 6 1

T h e o r y . . . . . . • • • • . 6 1
O b s e r v a t i o n s .. . . . . . • • • . 6 3

E f f e c t o f w i n d o n p h o t o s y n t h e s i s . . . . . . . 6 9



viii Contents

3. Response of Whole Plants to Wind 75

Growth rate 75

Wind-tunnel experiments 76

Shaking experiments 79

Loss of leaf area 80

Developmental influences . . . . . . • . 8 1

Wind sway and plant stability 86

4. Wind in Relation to Crops 91

Exchange processes—general 91

Profiles of K 93

Exchange between canopy and atmosphere 99

Particles—general 103

Deposition on crops 108
Take-off I l l

Dispersal of Particles 115

Lodging—principles involved 120

Model experiments . . . . . . . . . 1 2 3

Field observations 125

Physiology of sheltered crops 130

The yields of sheltered c rops . . . . . . . . 1 3 5

5. Ecological Aspects 143
Vegetation zonation in mountains—general 143

The climate of mountains . . . . . . . . 1 4 4
Mountain winds . . . . . . . . . 1 4 8
Tree growth in mountainous areas 155
Zonation above the tree-line 167

Zonation near coasts . . . . . . . . . 174
Observations 174
Possible causes 177

Evolutionary aspects 182

References 185

Subject Index 201


