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Report was discussed at COP28!
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Amazon threats: amplified by network effects?
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Governance
LBA-ECO LC-14 projections in 2050

  Is tipping 
  

amplified            
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Spatial precipitation patterns

Moisture fluxes

Rain not from Amazon

  Annual evaporation                     Annual rain

import cartopy.crs as ccrs
import cartopy.feature as cfeature

ax = plt.axes(projection=ccrs.PlateCarree())
ax.set_extent([275, 320, -22, 15], crs=ccrs.PlateCarree())
ax.add_feature(cfeature.COASTLINE, linewidth=1)
ax.coastlines('50m')
plt.pcolor(longitude, latitude, values)
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Key part of solver

from scipy.integrate import odeint

def duvdt(y, t, A, B):
return [u*u*v - B*u,

   -u*u*v + A - v]

A, B = 2, -0.1
solution = odeint(duvdt, [1, 1], t, args=(A, B))

u_sol = solution[:, 0]
v_sol = solution[:, 1]

Then should add the complications of the model, 
and the coupling between the ODEs of all cells!



2 x 567 coupled ODE’s on a network!

Historic rainfall data 1982 - 2014:

Input monthly rainfall in the coupled ODE’s system… then observe biomass(t) in each cell 

Repeat rainfall of 2010 (“drought 
of the century) for 70 years:



Tipping cascades from repeated droughts/deforestation



Geography of vulnerability

Deforestation initial perturbation

Repeated 2010 
drought

Rainfall not from AmazonMoisture fluxes

Former paper (ad-hoc model)

Tipping driven by:

dry season intensity

cumulated rainfall

no tree
transpiration


