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Introduction

Land-atmosphere Uncertain Decadal
interaction hydroclimatic effects observational data
Land use and land cover May we identify deforestation What can they tell us?
(LULC) influence on extreme as the main regulator of

precipitation extreme precipitation?
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Study area:
Brazil

[ Biomes
South America

Koppen classification
Climate types . a 9
B Cwa Main climate regions
Bl Am
B Af A (tropical), B (semiarid), and C (temperate)
B Cfa
B Cwb
[ Csb
Csa
Bl c
7 BSh
As
C .
= ity Biomes
MapBiomas

AMZ—Amazon, CAA—Caatinga, CER—
LULC classes (2024) )
B Forest Cerrado, ATF—Atlantic Forest, PMP—Pampa,

Farming
I Non Vegetated Areas PNT—Pantanale

60%

Herbaceous and
Shrubby Vegetation
Forest Formation

in 2024, following by 32% of farming
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Study area: Brazil

TELECONNECTIONS AND MAIN PRECIPITATION DRIVER SYSTEMS IN BRAZIL

Large-scale ocean—atmosphere interactions and synoptic—-regional systems that coi
variability across the Brazilian territory.

ITCZ - Intertropical r ; _ Main rainfall in o— SASH - South Atlantic
Convergence Zone o o Northern Brazil and il Subtropical High
S ) @ ind / Flow
Belt of convergence of the trades. - northern Northeast Semi-permanent high-

Controls rainfall in Northern Brazil 4 Migrates seasonally Convergence / Ascent pressure system with
and northern Northeast r (~14°N in Aug-Sep to subsidence and divergence
Its north—south migration and /o A / ~2°S in Mar-Apr) High pressure in the lower troposphere.

tropical Atlantic SST dipole = 7 Low pressure Its seasonal position

modulate rainfall interannual Z > modulates moisture

variability. { ~— ( System influence transport and rainfall,
7 (precipitation) especially in SE Brazil

South Atlantic

Convergence Zone S r f - =
( / f SALLJ — South American

Northwest-southeast oriented X v 1 J ) Low-Level Jet

cloud band from the Amazon .

to the southwest South Atlantic. f Low-level flow that transports

Y Drives precipitation in
moisture from the tropical

Atlantic across the Amazon

Major contributor to rainfall in
southeas Brazil

southeastern Brazil during

spring and summer. } { from spring to summer. and southrward along the

. = > eastern Andes toward the
La Plata Basin year-round.

BH - Bolivian High

Upper-level anticyclone over the

‘ Bolivian Plateau (~15°S, 65'W). £
m Enhances convection over the — Chaco Low
Amazon, transports moist air to y Thermal low over the Chaco

the Andes/Altiplano and helps 4 = . region in austral summer.
intensify the SACZ in austral Main rainfall systems | \ Enhances NE trade winds
mmer. E in SE Brazil. Activity In winter, its westward and moisture transport from
varies with SASH shift over the continent the Atlantic to the Amazon
CFs — Cold Fronts | position. reduces moisture
Travel southwest-northeast. % i 3 transport to SE Brazil,
Main systems responsible for leading to dry conditions.
rainfall in southeastern Brazil, —_—
with strong winds, heavy rain

and temperature drops TELECONNECTION PATTERNS AND THEIR IMPACTS ON BRAZILIAN CLIMATE

; KEY MESSAGE
0S - El Nifio-Southern Oscillation ATN DIP - Tropical Atlantic Dipole NAO - North Atlantic Oscillation Rai
ainfall in Brazil results from the
El Nifio: tends to reduce rainfall 3 " = interaction between global-scale

in the North and Northeast and o Positive phase (warm north / cool south): . Positive NAO: strengthens the SASH and trades — . teleconnections and regional
ITCZ shifts southward — wetter NE Brazil tends to reduce rainfall in NE Brazil systems that modulate moisture

transport, convergence and

b vertical motion.

increase in the South.

La Nifa: opposite pattern
(wetter North/Northeast,
drier South).

Negative phase (cool north / warm south): Negative NAO: weakens the SASH — favors

ITCZ shifts northward — drier NE Brazil. rainfall in NE Brazil.

BH: Bol B SALLY: South A L ¢ CFs: Cold F SASH: South At S N SACZ: S A c 2 TCZ: Inte ¢ 2 Sources: Cavalcanti (2016); Kodama (1992); Vera et al. (2006);
olivian Hig LLJ: South American Low-Level Jet CL: Chaco Low CFs: Cold Fronts outh Atlantic Subtropical High  SACZ: South Atlantic Convergence Zone ~ ITCZ: Intertropical Convergence Zone  pr o1 a1 (2010): Drumond et al. (2008): and others
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Methodology

Rainfall Rainfall indices Teleconnection Land use map
CHIRPS Precipitation Daily: Rx5day: Maximum 5-day indices MapBiomas Collection 10
Climate Hazards Center accumulated precipitation El-Nifio 1+2 anomaly Based on Landsat imagery
Infra_Red PreC|p|tat_|on \2N|th R99pTOT: Annual total AMO: Atlantic Multi-decadal Spatial resolution: 30 meters
S.tatlon DEIE [(Uretom 2,0 precipitation from days > 99th Oscillation

Final) percentile

Time period: 1985 - 2024 R20: Annual count when

precipitation = 20 mm

Sub-Pixel Forest Cover Attribution

Stage 1: Spatial Aggregation Method (MapBiomas LCLU — CHIRPS Precipitation Grid)

INPUT PROCESS OUTPUT
MapBlomas ngh -Resolution Dataset (30 m) Aggregatlng Sub-Pixel Heterogeneity Continuous Forest Cover Fraction (FC; ;)

] Binary Classification:
] o Lall
j W1=Forest(Green) .- Gradlent Based Analysis

[C]0 = Non-Forest (Qrey) 100%
i CHIRPS U
Gridded Pixel 0% (White/Grey)

Y (Forest Pixels)

FCi = Total Pixels

CHIRPS Gridded Pixel
(0.05° = 5.5 km)
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Rainfall Trend

Forest Trend
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Results

» Subtle vegetation changes
(£0.1% per year) often coincide
with regions experiencing
significant hydroclimatic shifts,
particularly in the northern
Amazon and the central Atlantic
Forest;

High forest-cover trends were
associated with both positive
and negative rainfall trajectories.
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Nino 1+2 vs Rain

NAO vs Rain

=20

Forest vs Rain
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Spearman Correlation Intensity (p)

Results

Direction and magnitude of
relationships vary regionally,
with Pacific- and Atlantic-related
modes exerting contrasting
influences across biomes and
geographic locations;

Forest vs Rain: Bimodal
distribution of correlation



https://gamma.app/?utm_source=made-with-gamma

Rx5day
Positive
Pasture
Forest

Soybean

Other Temporary Crops
P I OI

Other. Poronma C
Forest Plantat o

Pasture

Forest
Soybean

Mosaic of Uses
Sugarcane

Other Temporary Crops
Forest Plantanor\

Pasture

Forest Mosaic of Uses
Soybean

Other Temoorary Crops
o t (2024)

garcane
Forest Plantanon

Other Temporary Crops

Forest Mosaic of Uses

Other Perennial Crops

Pasture

Rx5day
Negative

Forest Pasture

Soybean
Other Temporary Crops

Pasture

Forest Soybean
Forest Plantation

Mosaic of Uses

Sugarcane
Other Temporary grtops

orRn
Other Perennial Crops

Forest (2024)

IFores{ Mosaic of Uses

Pasture

Soybean

Forest Plant:mon

Other Temporary (Crmrl)o
UBYSHee

civice
Other Perennial Crops

Pasture

Forest  n1osaic of Uses

Other Perennial Crops

Other Temporary Crops

Forest Pasture

R99pTOT
Positive

Pasture
Forest
Soybean

Other Temporary Crops
Palm Oil

Cotton
Forest Plantation

Pasture
Forest
Soybean

Mosaic of Uses

Forest Plantation
Other Temporary Crop
garcane

Pasture

Forest
Mosaic of Uses

Forest Plantation

Foresl (ZEJZd)
Other Temporargy Crops

Pasture
Forest

Mosaic of Uses

Other Temporary Crops
Other Perennial Crops

R99pTOT
Negative

Forest Pasture

Soybean
Other Temporary Crops
Forest Iantahon

Pasture

Forest Plantation
Forest
Mosaic of Uses

Soybean

Sugarcane

Citrus

Other Temporary, (;#?DS
Other Perennial Crops

Forest (2024)

Mosaic of Uses
Forest
Pasture

Forest Plantation

s Soybean

ugarcane

Other Temporary Crops

ffee
ltrus
Other Perennial Crops

Mosaic of Uses

FO@‘EHH Perennial Crops

Pasture

Other Temporary Crops

Forest Pasture

Mosaic of Uses

Forest Rice
Soybean

Forest Plantation

Other Temporary Crops
Forest (2024)

R20
Positive

Pasture
Forest
Soybean

Palm Oil

Other Tornporary Crops

Other Perennial Crn%
Forest P

Ian'.mon
Viosaicof Uses

Pasture
Forest
Soybean

Mosaic of Uses
Forest Plantation
Other Temporary Crops

Pasture
Forest

Mosaic of Uses

Sugarcane

Forest (2024)
Forest Plantation

R20
Negative

Forest Pasture

Socvbgan
otton
Other Temporary Crops

Pasture

Forest Soybean

Mosaic of Uses
Sugarcane

Forest Plantation
Other Temporary Lré)ps

Citrus
LI(U

Mosaic of Uses
| Forest Pasture

Forest Plantation

Forest (2024
Sugdvrca ne

Other Temporabrv Crf)?)s)
Coffeé

Citrus

Other Perennial Crops

Pasture
Forest

Mosaic of Uses

Other Perennial Crops
Other Temporary Crops

Forest Pasture

Mosaic of Uses

|euejued eSugee) 152104 JQuUePY opewa) uozewy

edweyd

Results

Pasture expansion was the
dominant net pathway for forest
conversion for both positive and
negative rainfall trend areas;
The recurrence of similar
transition pathways under
opposite rainfall directions
indicates that land-use change
does not directly control the
spatial sign of extreme rainfall
trends.
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Conclusions and recommendations

Spatial mosaic of wetting

and drying signails For future research:

LULC might disrupt Annual Land-Use Change

- .. Experiments
evapotranspiration and surface P

roughness Design sensitivity simulations with time-

varying land-use maps to isolate the effect

Effects may 5o rrealU e by Idrge-scoﬂe of deforestation and urbanization on rainfall

- - - xtrem r Brazilian biomes.
atmospheric circulation. extremes across Brazilian biomes

Land-use change as a modulator factor rather than
a deterministic driver for regional extreme rainfaill.
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