
GEOPHYSICAL RESEARCH LETTERS

Supporting Information for ”Muted Amazon rainfall

response to deforestation in a global storm-resolving

model”

Arim Yoon1,2 *, Cathy Hohenegger1

1Max Planck Insititute for Meteorology

2International Max Planck Research School on Earth System Modeling (IMPRS-ESM)

Contents of this file

1. Figures S1 to S7

2. Tables S1 to S3

Introduction This Supporting Information contains figures and tables that support the

manuscript. It includes figures to evaluate the design of the simulation and its performance

against observations as well as analyses to help understand the climate patterns of the

intact Amazon. It also includes additional figures showing changes in vertical circulation

and precipitation after deforestation including May and June. A table showing the values

of land surface biophysical parameters for the deforestation scenario is included. There

are also two tables summarising the available GCM and RCM studies.
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Figure S1. Daily averaged soil moisture [m] in the (a) 1st (0-0.065m), (b) 2nd (0.065-0.384m)

and (c) 3rd (0.384-1.551m) soil layer for CTL (solid green) and DEF (dashed magenta). Only

the first three soil layers are hydrologically active over the Amazon region, layers 4 and 5 are

bedrock. Blue coloring highlights the discarded spin-up period (i.e., January 2020).
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Figure S2. (a) Monthly mean precipitation over the Amazon region indicated with red

boundary in Fig. b from 3-y averaged CTL and 20-y averaged observations from IMERG (2001-

2021). IMERG is plotted with interannual variability (standard deviation). (b) Map of the

difference of the annual mean precipitation (CTL-IMERG). If the difference in precipitation is

smaller than the standard deviation of IMERG, the value is masked out and colored in white.

The yearly mean location of the weighted centroid of the rainbelt over South America is added

with blue (ICON) and green (IMERG) dots (see Methods). The IMERG dot is shown with

its interannual variability in latitude and longitude indicated by the bars. Maps of the annual

mean of precipitation (mm day−1) in (c) IMERG and (d) CTL. All maps are in 82◦W-30◦W and

30◦S-13◦N over land only.
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Figure S3. Seasonal migration of the monthly mean location of the centroid of the rainbelt over

South America (82°W–30°W; 30°S–13°N) calculated by using the SAL method for CTL (circles

and solid lines) and IMERG (squares and dashed lines). Marker colors indicate the month and

for a better visualization, colors are grouped by 2 months. See Segura et al. (2022) for more

detail.
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Figure S4. Maps of geopotential height (shading) and wind (arrow) at the 1000 hPa in CTL

during (a) dry (JAS) and (b) wet (DJF) seasons. The corresponding distribution of geopotential

height and wind at the 700-hPa level in CTL is shown in (c) for the dry and (d) wet seasons.

Green circle for the location of the center of the rainbelt.
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Figure S5. The vertical profile of zonally averaged wind over domain 20◦S-20◦N, 80◦W-60◦W.

The meridional and vertical wind is plotted with arrows and the zonal wind is plotted with

lines (solid positive, dashed negative). The filled circles (CTL: dark green, DEF: dark magenta)

represent the latitude of the center of the rainbelt.
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Figure S6. Maps of changes in precipitation (mm day−1, DEF-CTL) averaged over the (a)

whole period, (b) dry (JAS) and wet (DJF), and (c) dry (JAS), wet (DJF) and transitional (May,

June) period.

Figure S7. (a) Maps of changes (DEF-CTL) in geopotential height (shading) and wind

(arrow) at the 1000 hPa. (b) shows the corresponding situation at 700 hPa with filled circles

for the location of the rainbelt center. The mean circulation at 700 hPa together with the

geopotential height in CTL only is shown in panel (c). All panels as averages over May and

June.
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Table S2. Same as Table S1 but for RCM studies. The average decrease in precipitation is

0.60 mm day−1 (7.88%). *Correia et al. (2008) showed a significant precipitation decrease in the

eastern and northeastern Amazon and a narrow increase in the extreme western part along the

Andes. Compared to our obtained spatial pattern, they miss the increase over the northern and

southern Amazon and their increase over the western Amazon is narrower.
Reference Model Resolution Ocean Pattern ET P (%)
Moore et al. (2007) RAMS4.4 20 km A Band (E to W) - -0.41 (-8.2)
Da Silva et al. (2008) RAMS 20 km A E/W -0.88 -1.00 (-12.5)
Correia et al. (2008) ETA/SSiB 40 km A W/E* -1.28 -1.29 (-12.6)
Lejeune et al. (2015) COSMO-CLM 0.44× 0.44 A E/W -0.4 -0.22 (-5.3)
Llopart et al. (2018) RegCM4/CLM4.5 50 km A E/W -0.55 -0.06 (-0.8)

Table S3. The values for the forest are an average of the grid point values from JSBACH

over the Amazon and the values for pasture are taken from a table in Gandu et al. (2004), which

based their values on multiple previous studies. The value for the root depth is from Correia et

al. (2008), as this gives a larger difference to the forest case given the small root depth of the

forest in JSBACH (1.3 m against 4.0 m in Gandu et al. (2004)). The table only includes the

values of the parameters that we directly changed, not all the parameters that could potentially

be changed by these changes such as stomal conductance.

Parameters Forest → Pasture
Albedo 0.12 → 0.18
Leaf Area Index 8.40 → 2.70
Vegetation fraction 0.92 → 0.85
Roughness length (m) 1.80 → 0.05
Root depth (m) 1.33 → 0.60
Forest fraction 0.86 → 0.00
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