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Gewex Atmospheric Boundary Layer Study; diurnal cycle in PBL dynamics



Simulated formaldehyde concentrations, tropical forest

Nocturnal build-up of isoprene oxidation products relevant to 

daytime chemistry?

How does nocturnal residual layer chemistry and removal 

change in response to changes in turbulent exchanges?

GABLS; diurnal cycle in PBL dynamics ïAtmospheric chemistry

Ganzeveld et al., Evaluation of ozone, NOx and VOCé.., ACP, 2008



Role of shallow cumulus in enhanced detrainment of tracer affecting:

- simulation of surface layer concentrations (often used for evaluation)

- inferring fluxes from observed concentrations

Generic hydrocarbon tracer (e.g. isoprene)

CBL height?

Common practice: CBL budget method; inferring surface 

emissions from observed concentrations and CBL height

Courtesy: Jordi Vilà
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The GABRIEL campaign (Guyanaôs 2005)

Lelieveld, J., Butler, T.M., Crowley, J., Dillon, T., Fischer, H., 

Ganzeveld, L., Harder, H., Kubistin, D., Lawrence, M.G., 

Martinez, M., Taraborrelli, D., and Williams, J., Atmospheric 

oxidation capacity sustained by a tropical forest, Nature, 

doi:10.1038/nature06870, 2008.

Observations of OH concentrations in the PBL 

much higher than simulated in any state-of-the-art 

atmospheric chemistry and transport model.

Surprisingly high atmospheric oxidizing capacity over tropical forest: the GABRIEL Campaign

OH recycling in isoprene 

oxidation product reactions



Simulated versus observed isoprene and OH concentrations; Gabriel 

Butler et al., ACP, 2008

Model; global chemistry-climate model ECHAM5/MESSy, T42 resolution

Underestimation of OH and overestimation of isoprene



Introduction of OH recycling

Too large isoprene oxidation: 

Decrease in ROH-ISOP of 50%

Courtesy: Si-Wan Kim, NCAR

Intensity of segregation expresses the 

decrease in chemical reactions 

associated with non-homogeneous 

mixing conditions
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Combining 

Aircraft and 

Ground Based 

Flux 

Measurements

Biogenic VOC emissions



Chemistry of biogenic VOC

TROFFEE aircraft

Isoprene Mixing Ratio vs Isoprene Flux in the Surface Layer

TROFFEE surface

AMAZE

1
5
 o

b
s
. 

s
tu

d
ie

s

Offset determined by entrainment

Slope determined by chemistry?



Chemistry of biogenic VOC

TROFFEE aircraft

TROFFEE surface

Global Model: Kuhlmann et al. 2004
Yb=1.5

Yb =2.5

Isoprene Mixing Ratio vs Isoprene Flux in the Surface Layer

ISO2 + HO2 Yb OH + ISOOH

Surface Layer Box Model: low photolysis

Surface Layer Box Model: high photolysis
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Kuhn et al., ACP, 2007

assumed by Lelieveld et al., 2008
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