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Introduction i :
Study Area and Data Preliminary Results:.
The degree of Physiological Response of Vegetation to critical environmental stress 1s NDVI Anomalies and its relationship with climatic conditions:
Ecosystem Dependent and Site Specific and vary locally. | | | | | , L ,
e Negative NDVI anomalies can occur independently of T2m anomalies, while the maximum distribution of NDVI anomalies and
.. . . . . .. . RZSM z-score jointly suggests a clear dependence on soi1l moisture deficit, highlighting a water availability-driven relationship.
Objective : Understanding change in physiological sensitivity to environmental stress of the same JOIEY SUES P SHHSHHIS Y P
Plant functional types in the different habitats. Fig: Study area e Based on the slopes of quantile regression , we deduce that:
S‘?Stfm (él;lattlifglfm and - RZSM has stronger effect on both deciduous and evergreen vegetation types present in Western Ghats Region and Eastern Ghats
—— . . . — . estern Ghat Region .
Motivation : In ecological sciences, regression often focuses solely on estimating mean response variable changes, Region compared to T2m | | | | N
disregarding the unequal variation inherent in ecological data. Our approach investigates for complex interactions, - When compared between deciduous and evergreen species, Deciduous species are more sensitive and vulnerable to heat and drought
assessing not only mean changes but also extreme quantities to understand physiological sensitivity to environmental Product Data Spatial Resolution Temporal stress . _ . . . o
stress among Plant functional types across habitats, using relevant thresholds to gauge vegetation health impact. Resolution - When compared deciduous species between two regions , Bastern Ghat-Deciduous species were found to be more sensitive
NDVI MODIS 250 m 16 day temperature and Western Ghat-Dec1duous species mpre sensitive to Soil Moisture. | N | |
(Normalized Difference Vegetation Index) | (MOD13Q1) - When compared evergreen species between two regions , Eastern Ghat -Evergreenspecies more sensitive to Soil Moisture and
LST MODIS 1000 m 8 day temperature
(Land Surface Temperature) (|\/|YD1 1 CZ)
GPP MODIS S00 m 8 day BROADLEAF DECIDUOUS FOREST BROADLEAF EVERGREEN FOREST
N Gross Primary Productivi
Framework . (GrossPimary Producivy) (MOD17A2H) . 5 = 2 =
RZSM GLE AM 23 km Da”y Q 2score Quantile_regression NDVI t2m_nstr_deciduous Zscore_Quantile_regression NDVI_RZSM_nstr_deciduous zscore Quantile_regrassion_NOVI_t2m_nstr_evergreen Zscore_Quantile_regression_NDVI_RZSM_nstr_evergreen
(Root Zone Soil Moisture) (GLEAM v3.7b) 8
Evergreen — —m——m——————  Tropical Wet - s o iDeciduous T2m Era5 gridded | 0.25° Daily .
Broadleaf i ‘Broadleaf (2m Air Temperature) data 'E
Forest Regional Forest Ecosystem Forestis T
VT SR L T . 118 e Dominant Vegetation types namely Deciduous Broadleaf Forest and Evergreen >
Broadleaf Forest , as indicated by MODIS Land Cover Product (MCD12C1) was ﬁ
investigated. 2
L
e Time Duration of 2004-2022 considered, during the months February to May. - — — :
z zscore Quantile regression NDVI t2m WesternGht Deciduous Zscore_Quantile_regression NDVI_RZSM_ WesternGHT _Deciduous zscore Quantile_regression NDVI t2m WesternGht_Evergreen
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“We attempt to create a framework that underscores g I

Explanatory Variables :

2m
Root-zone Soil Moisture

tim zscore

Physiological Responses : relevance of physiological threshold at ecosystem level and

NDVI

/ References
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e Why Quantile Regression
based Approach ?

- more than a single slope
(rate of change) describing

LST

Quantile Regression_.

L

goes beyond conventional mean-centric analyses. Also
possibly help disentangle role of different habitats and its
environmental stress for same species.”

Next Steps

Distinct Quantile Reactions :

shows diminished responsiveness.

pronounced impacts on vegetation health.

> In the Eastern Ghat region-Deciduous habitat, higher quantiles of soil moisture exhibit greater slopes compared to lower quantiles,
suggesting that denser or healthier vegetation responds more sensitively to temperature variations, while already stressed vegetation

> Conversely, in Western Ghat-Deciduous areas, lower quantiles of vegetation greenness demonstrate higher slopes, indicating that
sparse vegetation may be more sensitive to temperature fluctuations due to reduced canopy cover, potentially leading to more

Exceedance of physiological thresholds and safety margins:

percentage of occurrences

the relationship between roach T — 1146 doe - multiple instances where vegetation surface temperatures had
response variable and R . reached critical temperature levels and operating close to 35.40 deg
predictor variables in an Topt (Optimum Temperature) 30 deg To better understand the eﬂ ect Of S lopes Of q uantiles and on the physiological thermal thresholds. optimal temp
ecosystem — —— shape, symmetry of the distribution when approaching the - we ca.lcul.ate the percentage of occurrences fpr each category

- : e conditions of environment stress and its probability of approaching combination of Surface Temperature Categories and PFT Regions
-examining mean/median in the Western and Eastern Ghats , select scenario when GPP<( critical

changes but also assessing
extreme quantities as they
are likely to have the highest
impact on vegetation
response.

Physiological Relevant
Thresholds

fcnc , Topt, 750

variables to

e proximity of these
vegetation response

physiological relevant

thresholds

such extremes

Seeing Advice On
Approach to scaling of leaf level physiological thresholds to make it
better relevant for ecosystem level response

and then plot the heatmap with those percentages.

Limitations
- Surface temperatures are using LST remote sensing product, bare-soil
mixing possible
- Physiological thermal threshold used are for leaf level
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