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Study Site: Interannual variability of NEE
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Primary and secondary effects of climate variability on net ecosystem @Cmm
carbon exchange in an evergreen Eucalyptus forest
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» Incoming shortwave radiation, spring minimum temperatures and

NDVI explain most variance of annual net ecosystem exchange of
carbon.

> .
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Can vegetation indices derived from Landsat imagery inform on
disturbance processes?

> extent

» duration / recovery times

» patchiness

» guantification of impact on carbon uptake?
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remote sensing data: Landsat 7 ETM+
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Quantification:
impact of disturbance on carbon uptake

GPP & [APAR,. X PAR, X LUE

Chl = LAI X Chl,,,

l physiological component

structural com ponent
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Quantification:
impact of disturbance on carbon uptake

GPP & VI X PAR,

Chl = LAI X Chl,,,

l physiological component

structural com ponent
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Vegetation Indices derived from Landsat data

GPP & VI X PAR,

normalised difference vegetation index

(PNir=P red)” PR tTP rea)

green NDVI

(pNIR_p green) / (pNIR+p green)

two band enhanced vegetation index

2.5X(PNirP rea)/ Pt 2-4XPreat 1)

green chlorophyll index

P NIR / pgreen_]

wide dynamic range VI
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ial distribution of gWDRVI variation
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Spatial distribution of VI variation: logging
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Spatial distribution of gWDRVI variation:
insect disturbance
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Spatial distribution of gWDRVI variation:
insect disturbance
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Different Distribution of VI between species:
structural or pyhsiological?

Chl = LAI X Chl,,,

35 7 mcChlatb mChla mChlb

30 -
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15 4

concentration jpg/ml)

10 4
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T test:
» the means of the (volume!) Chl_,, concentration does not differ between species
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Different Distribution of VI between species:
structural or pyhsiological?

Chl = LAI X Chl,,,
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T test:
» the mean of valid fractional cover (fcover) measurements of E.Pauciflora is
significantly smaller than the mean fcover of E.Delegatensis/Dalrympleana
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Fraction of VI with respect to 2001:
E. Delegatensis and E. Pauciflora
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PAR and GPP measurements — flux footprint
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GPP & VI X PAR,

0 : : : : : : : : : : : : :
_s00l NDVI ° © data 1| EVI2 ° o data
— oLs — oLs
~ —1000} — OLS+1SE|] | — OLS+1SE ||
7; — OLS-1SE — OLS-1SE
o —1500¢ — RLM 10 — RLM
| [ [ ]
£ —2000} 1t
[ ] [ ]
E —2500) - L] 11 .\.\\.
o
G 3000} \ 1l \.
—-3500|
—4000 . . - . : s s s s s s s s
4.0 a2 4.4 46 48 65 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10
NDVI * SWin (G) m~2 yr!) EVI2 * SWin (G) m~2 yr!)
0 : : : : : : : : :
—s00, GNDVI e © data GCI e © data | gWDRVI ° o data
— oLs — oLs — oLS
— —1000} — OLS+1SE — OLS+1SE || — OLS+1SE
T — OLS-1SE — OLS-1SE —  OLS-1SE
; -1500} . — RM RLM | — RWM
£ —2000}
s —2500/ \.'\ . .
& [ ] ™ ]
G —3000} \, ‘ D B
—3500]
—40092 4.4 4.6 4.8 5.0 520 30 40 50 60 70 80 5 5.0 55 6.0 6.5 7.0
gNDVI * SWin (G] m~2 yr') GCl * SWin (G) m2 yr') gWDRVI * SWin (G] m2 yr')

Disturbance impacts on carbon exchange and water loss| Eva van Gorsel | Page 20




VI ranking
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Carbon not sequestered due to insect
disturbance
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Conclusions

Landsat 7 ETM+ data has been used to quantify the impact of disturbance
on carbon sequestration of a managed native Eucalyptus forest.

D>Successful location of areas where selective logging has taken place
> The data allowed us to determine the

> extent of the insect attack (whole area)

> duration of the insect attack (1-2 years)

> patchiness of attack

> The green wide dynamic range vegetation index splits into two distinct
distributions according to dominant species.
> we did not find that the Chlorophyll concentration of leafs between species
differed
> we did find that the fractional cover between species differed.
> different species had slightly differently affected by insects (reduction /
recovery)
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Climate at Bago State Forest (SILO data)
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Climate at Bago State Forest (SILO data)
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Insect damage /\j@

cool, wet =m====) hot, dry

reduction in natural parasites and predators of
Psyllids

hot, dry

reduction in photosynthetic activity
reduction in biomass increase
decrease in protein synthetic activity (defensive metabolites and enzymes)

drought

can trigger mortality in trees that have predisposing factors
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Insect damage
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leads to decreased biomass increments
mortality increases and affects larger trees

Keith, H., et al. (2011). doi:10.1016/j.agrformet.2011.07.019
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Climatological drivers of NEE
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modulation through temperature and vpd
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Wavelet Coherence
NEE - Precipitation
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Wavelet Coherence
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