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Fig. 1  Conceptual diagram of forest growth parameters changing

with forest age (The black and gray solid lines indicate the
forest growth parameters of gross primary production and
respiration, while the black dashed line indicates biomass. The
net primary production is the difference between the gross
primary production and respiration as shown in the

shaded area, influenced by both parameters )
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Fig. 4  Spatial distribution of forest age in China at 30 m spatial resolution
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Fig. 5 Relationship graph of keywords in literature related to forest age (The keywords in the graph are sourced from the Web of
Science database since the year 2000. These articles include the term ‘forest age’ in their titles, totaling 1463. The size of the
nodes in the graph represents the frequency of keyword occurrence. To ensure display effectiveness, this study selected key
words with a frequency greater than 25, resulting in a total of 43 keywords. The graph’s grayscale indicates the average
publication time corresponding to each keyword. The thickness of the connections between nodes represents the

co—occurrence frequency of the keywords, with closer nodes indicating higher association )
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Abstract: Forest age is a critical parameter determining forest carbon sequestration capacity and its temporal trends. Quantifying

spatiotemporal variations in forest age is essential for predicting forest ecosystem carbon dynamics. While traditional forest age assessments
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were limited to forest plots, the development of remote sensing technology has expanded the estimation from plots to regional and global
scales. Research related to forest age has gaining increasing attention across fields of forestry, ecology, and geography, etc. This article aims
to review the process in forest age estimation by summarizing the main methods and their applications from related literatures and datasets
published since the year of 2000.

Remote sensing-based approaches fall into three main categories: 1. regression from image spectral and texture features, 2. time series
change detection, and 3. tree height or biomass growth equation modeling. 1.The spectral image regression method is straightforward but
often has limited regression accuracy due to the saturation effect in the spectral image information-forest age relationship. 2. The time series
change detection method can achieve high accuracy but only applicable to forests with continuous remote sensing observations. 3. The tree
height or biomass growth equations based strategy can broaden the limits of forest age estimation, but its estimation accuracy is sensitive to
the selections of model equation and input parameters. Consequently, integrating multisource datasets and combining multiple modeling
approaches have become the predominant strategy for forest age estimation. This strategy has been successfully implemented in high-
resolution forest age mapping at national scales across China and Canada.

The advancement of remote sensing technology has substantially improved the efficiency and accuracy of forest age estimation, extending
its applicability from individual plots to regional and global scales. Large-scale forest age data have great potential for applications in forest
carbon cycle modeling, biodiversity assessment, and forest management. Future research should focus on improving and updating forest
measurement datasets, fully leveraging multisource and multispatial-temporal remote sensing information, and enhancing the transferability
and generality of estimation models.

Key words: remote sensing, forest age, tree height, above ground biomass, carbon cycle, change detection, tree growth equation, forest
management, biodiversity
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