Understanding Time-Lagged Causal Effects of Environmental Drivers on Vegetation

 EGU26

GENERAL ASSEMBLY

Arup Babu?" and Chandrika Thulaseedharan Dhanya?
W “Department of Civil & Environmental Engineering, Indian Institute of Technology Delhi, New Delhi, India

Introduction: Methodology:
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principal catalyst of global warming, exacerbating
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has become essential in conjunction with emission Rainfall (R) mm/day | India Meteorological Department Standardised €
reductions. Nonetheless, the association between | )
environmental variables and carbon uptake is s L kba | ot v_l
imperfectly interpreted, as conventional correlation Solar radtion (NSR) | J/m2 | ERAS Surface net solar radiation Causal Analysis
and regression techniques fail to elucidate genuine ol moire v | | ERAS Volumetric sl water (up t CCM analysis 6?
connections. This research overcomes this deficiency _ 100 cm) Check for convergence
by employing causal inference techniques, priffti\ﬂiﬁgp) g/m2/d FluxSat 2.0 and significance

particularly Convergent Cross Mapping (CCM)
(Sugihara et al., 2012).
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* Root-zone SM exhibits the strongest causal
relationship with GPP 1n typical Indian conditions, as
India's land area 1s predominantly comprised of
cropland characterized by high root density, primarily
concentrated 1n the upper soil layers.
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Soil Moisture < GPP:

* GPP also exhibits a significant reverse causal relationship with root-zone SM, which

has an 1dentical lag time of 2 days, underscoring the effective plant-soil hydrological
dynamics 1n average Indian scenarios.

* The increased GPP or photosynthesis generally augments transpiration via heightened

stomatal conductance, leading to a reduction 1n root-zone soil moisture.
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Indirect Rainfall Control on GPP:
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1.0« The link between rainfall and GPP 1s weak, despite the existence of
a robust causal relationship between root-zone SM and GPP. It
signifies the phenomenon whereby the effects of precipitation are

- indirectly transmitted through soil moisture.

£ Key Limitations:

| %D * The system 1s predictable and dynamic, rather than wholly
‘g random, featuring an underlying state-space attractor or manitold.

0.4§ * (Causality (2001-2023, daily) may vary with temporal span and
S resolution.
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