Productivity in Cloud Forests in the Andes

Carbon cycle measurements and model results from JULES
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Cloud forests (=upper montane forest =ceja de Ila
montafia) only represent 0.26% of the world’s land
surface, but are a high conservation priority: If the

Amazon warms by 2-4°C then will the cloud forest
biome go extinct or migrate to higher elevations?



SAN PEDRO
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Most of my work concerns a transect of forest census plots in the
Kosiipata Valley in SE Peru (Wayqgecha - San Pedro - Tono).

I am also using a ‘pseudo-transect’ Tambopata - Manaus - Caxiuana to
compare with the lowland Amazon.




We are usmg the RAIN FOR network coordlnated by University of Leeds
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Kosiipata Ridge




Kosiipata Ridge: a natural ecosystem laboratory
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Plot 1 (3391m)
Plot 2 (3205m)

Plot 3 (3033m)
Plot 4 (2745m)
Plot 5 (2540m)
Plot 6 (2290m)

Plot 7 (2038m)
Plot 8 (1855m) Plot 9 (210m)
e Plot 10 (194m)
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Kosnipata Valley, SE Peru
Source: Dr. Roman-Cuesta (2006)




Forest-grasslands tree line, 3600 m elevation




Upper montane cloud forest, 3000 m elevation







Submontane forest, 1500 m elevation




Vista «

Presumably, half a
mountainside &
several tree snags
are busy heading
along the Amazon
from San Pedro to
the Atlantic ...

Abril 2009
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The Carbon Cycle of a Forest
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Wiaaiiis Vot Comprehensive assessment of carbon productivity,
easuring Iropical rorest allocation and storage in three Amazonian forests

Carbon Allocation And Cycling
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Abstract

The allocation and cycling of carbon {C) within forests is an important component of the

biospheric C cycle, but is particularly understudied within tropical forests. We synthesise

reported and unpublished results from three lowland rainforest sites in Amazonia (in the

regions of Manaus, Tapajos and Caxiuana), all major sites of the Large-Scale Biosphere—

Almasphere Programme (LBA). We atempl a comprehensive synthesis of the C stocks,

nutrient status and, particularly, the allocation and internal C dynamics of all three sites.
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Manaus lowland forest: 75 m asl
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Wayqecha cloud forest: 3025 m asl GPP estimated =16.2+2.5 GPP(canopy physiology) = 14

—

 —

R 1ot = 15.7£2.0 NPP,,.., = 5.240.7

R put=9.8+1.7 NPP,, = 3.610.5
R het = 5.921.0 NPPg, = 1.6£0.4
R jeaf = 6.0£1.2
R stem — 1.1£0.2 DFine litterfall =1.910.1
NPP o = 1.210.1
Predicted R, = 9.2%1.9 {
Measured R (; = 11.610.1 R cwp = 0.610.2 Dewo= 2.440.6 :
A : :
\ e ,_57!"4753—
R o = 3.9+1.6 % A %ﬁf < ;
| ENPP coorseroos = 0-4%0.1 % Droot = 16704
R oilhet=5-3%1.1 NPP ¢ e roots = 1.2£0.4 : :
le v 4
ALL UNITS ARE N

t C/ ha per year



NPP JULES v2.1.1 simulations with
can_rad_mod=4:
Solid line = 24 hr mean
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30t C/ haper I I |
year is approx.
7.9 umol C/m2

per sec flux. Mean annual temperature in °C

Girardin et al. (in press GCB). Net primary productivity and its allocation along a tropical forest elevational
transect in the Peruvian Andes.

Marthews et al. (in prep). Carbon fluxes in six Amazonian and Andean forests: ecosystem productivity and
carbon use efficiency.



GPP JULES v2.1.1 simulations with
’ can_rad_mod=4:
Solid line = 24 hr mean
e RARTINN i Broken lines = daytime &
. TTteeel nighttime means
. A Dotted lines = 24 hr min & max
. y Points = Field measurements
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Gross Primary Productivity (GPP) in umol CO2/m2s
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| Grey band is an estimate
10 from Clark et al. (2001, Ecol
Appl) and Piao et al. (2010,
Ecology).
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Girardin et al. (in press GCB). Net primary productivity and its allocation along a tropical forest elevational
transect in the Peruvian Andes.

Marthews et al. (in prep). Carbon fluxes in six Amazonian and Andean forests: ecosystem productivity and
carbon use efficiency.



CUE = NPP/GPP JULES v2.1.1 simulations with

can_rad_mod=4:

(undeﬂned at n|ght Solid line = 24 hr mean
0.8 Broken lines = daytime &
when GPP=O) nighttime means

Dotted lines = 24 hr min & max
Points = Field measurements
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Girardin et al. (in press GCB). Net primary productivity and its allocation along a tropical forest elevational
transect in the Peruvian Andes.

Marthews et al. (in prep). Carbon fluxes in six Amazonian and Andean forests: ecosystem productivity and
carbon use efficiency.
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The Future: Scaling up to Regional Simulations

(last slide!)
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