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Fig.1 Geographical location of ground-based observation towers in the tropical forest (BNS) and dry dipterocarp forest (DPT) with

overview of seasonal forest canopy
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Table 1 Color index and calculation method
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Fig.2 Daily dynamics of tropical rainforest and dry dipterocarp forest excluding RGBpy (a-b), RGB¢c (c-d), RGB,,, (e-f) and
GEI with GPP patterns (g-h)
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Fig.3 Monthly carbon flux of NEE (a), Rgco (b), GPP (c), and NEP (d) observed by using the eddy covariance technique from 2020 to Apr 2022 of

tropical forests in southwestern China (BNS) and northern Thailand (DPT)
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Fig.4 Relationships between daily, monthly, and seasonal productivity (GPP) with GEI (a, b, ¢), GCC (d, e, f), VCI (g, h, 1), and
GRr (j, k, 1), respectively
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Table 2 Pearson correlation analysis between GPP, vegetation indices with meteorological factors in two tropical forest ecosystems

T S A T ST SRR T -
s Sem 1520cm  40-50cm  (36m) Sem  15-20em  40~50 cm
GPP 0.102™ 0.148™ 0.227" 0.349™ 0.338" 0.235" 0.536" 0.627" 0.632" 0.634™
GEI —0.199™ 0.115™ 0.506™ 0.328™ 0.300" 0.284™ 0.262" 0.444™ 0.450™ 0.483™
BNS GCC —0.322" 0.208" 0.532" 0.423™ 0.393" 0.356™ 0.350™ 0.541" 0.544" 0.570™
VCI -0.325™" 0.229™ 0.522" 0.429™ 0.398" 0.354" 0.375" 0.564™ 0.567" 0.590™
GRr —0.344" 0.307" 0.592" 0.577" 0.548™ 0.470™ 0.444™ 0.671" 0.676™ 0.702™
GPP 0.152" 0.043 0.521" 0.415™ 0.437" 0.4117 —0.159™ —0.222" —0.166" —0.121"
GEI 0.242" 0.244™ 0.711" 0.685™ 0.624™ 0.696" 0.064 0.087 0.118 02617
DPT GCC 0.245™ 0.266™ 0.698™ 0.675™ 0.594" 0.688" 0.045 0.043 0.129° 0211
VCI 0.250" 0.270" 0.688™ 0.674™ 0.590" 0.688" 0.055 0.052 0.136 0.219™
GRr 0.200™ 0.240™ 0.691" 0.666™ 0.603" 0.706™ 0.139"™ 0.227" 0.198" 0.383"

TE: MR RZH AR M R BUR IR AR bR . **FIORTEP<0.0 /K- |- ARG ; *FIRTEP<0.057K - |- EAH XK
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Comparison of Canopy Phenology and Productivity in Two Tropical Forests
from Southwestern China and Northern Thailand
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Abstract: Tropical forest ecosystems are vital for climate change mitigation since they have strong carbon uptake ability and high
productivity. The phenology of tropical forests in Southeast Asia is affected by large seasonality, thereby influencing productivity through
photosynthetic activity. Still, understanding the relationship between ecosystem productivity and phenology is insufficient in this region. To
explore the relationship between phenological indices extracted from canopy cameras and eddy covariance flux data, this study compared
two years of monitoring data from flux towers in a tropical rainforest of Southwest China (BNS) and a dry dipterocarp forest of Thailand
(DPT) (January 2020-April 2022). The canopy color indices extracted from Red, Green, Blue digital numbers (RGBpy) are divided into
RGB chromatic coordinates (RGB¢c: RCC, GCC, BCC), Green Excess Index (GEI), RGB,,;, of Vegetation Condition Index (VCI), Green-
Red Ratio (GRr), and Red-Blue Ratio (RBr). The results showed that vegetation indices exhibited clear seasonal variations, reflecting the
phenological characteristics of tropical forests. At the BNS, vegetation indices were significantly positively correlated with Gross Primary
Production (GPP) (GRr: R*=0.91, GEI: R>=0.90, GCC: R*=0.88, VCI: R>=0.87; P<0.05), while the DPT exhibited weaker relationships
compared to the BNS (VCI: R*=0.77, GCC: R*=0.77, GEI: R’=0.71, GRr: R’=0.45). The BNS showed higher sensitivity to phenological
changes than the DPT, with a higher annual average GPP [5.92-7.79 gC/(m’*day) vs 4.64-5.63 gC/(m’day)]. Soil temperature may be a
key driving factor for phenological changes in the BNS site, while relative humidity may significantly impact phenology in the DPT forest.
Long-term digital camera observations provided valuable data for assessing GPP and understanding the response of canopy phenology to
climate change. Future research should focus on quantifying the relationship between canopy phenological changes and ecosystem carbon
exchange in tropical forest ecosystems.

Keywords: tropical forests; digital camera; vegetation indices; gross primary production



