Two Impact Factors Analysis versus NDVI Assessment

In detecting the internal health of an individual tree, “two impact factors analysis” refers to evaluation of NIR and RED separately,
instead of merging them together in one formula as in NDVI assessment. We use high resolution WorldView-2/-3 satellite data for

our study.

From our global case studies of stressed trees, we have found the following results:

(1) NDVI works when the spectral reflectance in both NIR and RED bands deteriorate together/concurrently.

(2) NDVI does not work when the spectral reflectance in NIR and RED bands vary. This will happen, as shown by our case studies of
Tree 1 and Tree 2 of the removed stressed trees, and Tree 4 and Tree 5 of the collapsed stressed trees.
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(a) Removed Stressed Trees

Removed tree No.6 in Paramount Blvd. (Date of removal: June 2019)
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Removed tree No.25 in Paramount Blvd. (Date of removal: June 2019)
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Removed tree in Lei Yue Mun Park, Hong Kong (Date of removal: February 17,
2017)
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(b) Collapsed Stressed Trees

Collapsed tree in Central Park, New York (Date of collapse: August 15, 2017)
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Collapsed tree in Diisseldorf, Germany (Date of collapse: October 20, 2016)
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Collapsed tree in Fanling, Hong Kong (Date of collapse: July 24, 2017)
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In NIR reflectance, rise implies improvement and fall indicates deterioration. But if it surges and declines
drastically, it implies internal abnormality/instability. If it rises and falls or falls and rises, it means fluctuation.
In the Red band, higher reflectance implies less chlorophyll content to absorb Red light and lower reflectance

implies more chlorophyll content to absorb Red light.
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