Deforestation induced
land-atmosphere interactions in CESM

Part I: The role of forests in moderating local interannual
evapotranspiration variation

Part Il: Mean-states dependence of deforestation induced
precipitation changes
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Introduction
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evapotranspiration partitioning
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Data & Method

1981-2014

Reanalysis & Observation
* ERA5-Land
* GLEAM
*GPCC

Events:
The Oceanic Nino Index (ONI)
El Nifio: the 3-month running averaged NINO3.4 SSTA
2 0.5°C for five or more consecutive months
La Nina: <-0.5°C.
Difference: El Nino — La Nifa [ interannual variation 4
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Transpiration’s dampening effect
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Using CLM to test the role of
forest in dampening ET variations
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Simulation |

Bare Soil
(deforestation
run)

Rainforest
(control run)

1981-2014
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Deforestation cut down transpiration’s dampening effect
and the interannual variability of evapotranspiration will be increased
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Simulation Il

CESM2
Fully coupled model

Rainforest Bare Soil
el Ly (deforestation

40 ensemble (1 year)
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The interannual variation of evapotranspiration was

increased
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Mean-states Dependence of Deforestation Induced
Precipitation Changes
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Pressure, hPa
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Introduction

The role of El Nifio in modulating the effects of deforestation
in the Maritime Continent

Ting-Hui Lee and Min-Hui Lo
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Neutral (Eocn_lfilltlon El Nino Condition Effect of El Nifio
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Data & Method

Fully-coupled Simulation

Experiment

Deforestation experiment conducted by CESM2

. Ocean Model

N | Active

| f\« | : Ensemble member

90E 120E 150E

Macro-perturbation
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Deforestation-induced precipitation increases are greater in negatlve concave"
MSE profile mean-state

Pressure (hPa)

400 ~

500 ¢ — i{’avavth”; artie Coupled Model Simulation
600 < et s ANO Precipitation
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-400 —-200 0 200 400

MSE (/- kg~1)

All events are grouped based on corresponding ANO precipitation, and selected by 4 quartiles.

For the groups with greater ANO precipitation, the climate state in the CTL tend to be drier. It implies a

negative-feedback relation between CTL and ANO precipitation.
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Dependency of Precipitation Response on Climate Mean-states
Negative Feedback of Precipitation after Deforestation in the Maritime Continent

Mean-States Responses

l ——-> Greater Increase in Precip.

Negative-concave type
Smaller Precip.

i ——-> Smaller Increase in Precip.

Positive-concave type
Greater Precip.

Take home message

» After deforestation, the group with a negative-concave MSE mean-state tends to cause a stronger

increase in precipitation.
15



l HydroCIimatqlogy Group

Summary

* Evapotranspiration Variability Amplified

» Deforestation disrupts the balance between canopy evaporation and
transpiration in tropical forests, amplifying the variation in
evapotranspiration and altering local hydrological cycles.

* Deforestation Affects Climate Variability

* Deforestation changes interannual climate variability by increasing
precipitation during drier periods, indicating its negative impacts on the
local precipitation.
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Thank you for your attention
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Data & Method

Macro-perturb
ation
Simulations

Climate
Variabilities

Control Run

~——

Deforestation Run

Cases Selection Select several years as the samples in CESM2 pi-Control (B1850) dataset

Run control simulation and deforestation simulation based on the different perturbed states
Macro-perturbation: Different initial condition from different climate mean-states caused by natural variabilities

Analysis Statistical analysis of each case as an independent sample




