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Ground-based measurements of
leaf area index in forests



Martin Greve
2 / 19

Definition of Leaf Area Index

ά¢ƘŜ [!L ƛǎ ƘŀƭŦ ǘƘŜ ǘƻǘŀƭ ŦƻƭƛŀƎŜ όǎǳǊŦŀŎŜύ ŀǊŜŀ ǇŜǊ 
ǳƴƛǘ ƎǊƻǳƴŘ ǎǳǊŦŀŎŜ ŀǊŜŀέ

(Chen & Black 1991)
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Estimation of LAI with non-destructive methods

2. Inclined point quadrat

1. Litter collection

ÅDetermination of specific leaf area (cm²/g)

ÅCalculation of leaf area collected in the litter 
traps

ÅPiercing the canopy with a needle

ÅCounting number of contacts
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Estimation of LAI with non-destructive methods

2. Inclined point quadrat

1. Litter collection

ÅDetermination of specific leaf area (cm²/g)

ÅCalculation of leaf area collected in the litter 
traps

ÅPiercing the canopy with a needle

ÅCounting number of contacts

(Groeneveld 1997)
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Estimation of LAI with non-destructive methods

3. Light Absorption (SunScan)

4. Gapfraction (Hemispherical Photography &

LAI-2000)

ÅProbability for a solar beam to pass the 
canopy without contact

ÅLAI is calculated the assumption that:

Leafs are randomly distributed

[ŜŀŦǎ ŘƻƴΩǘ ǘǊŀƴǎƳƛǘ ƭƛƎƘǘ

ÅThe needle is replaced by solar beam

ÅMeasuring light intensity above and below 
the canopy

ÅCalculation of absorption by contacts with 
canopy elements

Above canopy
(clearing)

Below canopy
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7 / 24705 Merzalben (2)

101 Idar-Oberstein

701 Hermeskeil

Study sites
Rhineland-Palatinate

704 Neuhäusel (2)

706 Hagenbach

707 Johanniskreuz

703 Donnersberg

2x Norway spruce

3x Oak / Beech

1x Scots Pine / Beech

4x Beech

1x Douglas-fir / Beech

1x Douglas-fir

501 Merzalben (3)



Martin Greve
8 / 19

- 20 measurement-points per plot (30 x 40m)

- 10m distance between points

- 12 litter traps (3m²) inside the grid

- Photos taken several times at each plot (Intra-annual variation)

10m

Methods


