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Tém tit nhirng dong gép moi cia luin 4an:

- Diém méi thir nhét: Nghién ctru da lya chon va so sanh dong thoi nhiéu chi sé vién
tham nhu NDVI, EVI, SAVI, ARVI, SIPI cung céac dai quang phé BLUE, GREEN, RED,
NIR dé phan tich méi quan h¢ vai trir lugng cic-bon (TAGC). Théng qua phuong phap
phén tich thanh phan chinh (PCA), cdc chi 50 ¢6 anh huorng manh duogc nhan di¢n, thay vi
chi sir dung don 1¢ mét chi 80 nhu nhimmg nghién ciru truyen thong Két qua PCA cho thay

NDVI, SAVI va NIR ¢6 mdi quan hé chit ché nht véi TAGC, ddng thoi hinh thanh cac té
hop chi s6 (NDVI-ARVI, SAVI-SIPI, NIR— —EVI) ¢6 gia tri giai thich cao hon.

- Dlem mdi thir hai: Nghién ctru da phat trién cac mo hinh h01 quy phi tuyén da bién
¢6 tham sb, dong thot tich hop trong sO giita TAGC va cic chi s6 anh (NDVIL EVI, ..),
thay thé cho céch tiép can tuyén tinh hoac tuyén tinh hoa bing log trong cac nghlen clru
trudc.

- Diém mdi thir ba: Nglncn clru da dp dung phuong phép thim dinh chéo Monte
Carlo trén phan mém R-Studio véi 100 lan lap txong d6 80% dir ligu dugc sir dung de xay
dung m6 hinh va 20% d¢ kiém dinh. Cach tlcp can nay cho phép lya chon mé hinh téi wu
dua trén cac chi s6 AIC, R%, ASE, RMSE va MPSE. Két qua cho thdy nhiéu mo hinh dat
R? Ién dén 0,89 va MPSE duéi 30%, vuot tréi hon so véi cac nghién ctru trude day von chi
chia dit liéu thanh hai phan doc lap dé kiém dinh, nhe d6 néng cao d9 tin cdy va kha nang
trng dung ctia mo hinh.
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Summary of the novel contributions of the dissertation:

First contribution: The study simultaneously selected and compared multiple remote
sensing indices, including NDVI, EVI, SAVI, ARVI, and SIPI, together with spectral bands
BLUE, GREEN, RED, and NIR, to analyze their relationships with aboveground carbon
stock (TAGC). Through Principal Component Analysis (PCA), the most influential indices
were identified, rather than relying on a single index as in conventional studics. The PCA
results indicate that NDVI, SAVI, and NIR exhibit the strongest correlations with TAGC,

and that composite indices (NDVI-ARVI, SAVI-SIPI, and NIR-EVI) provide higher
explanatory power.

Second contribution: The study developed parameterized multivariate nonlinear
regression models and incorporated weighting schemes between TAGC and image-derived
indices (NDVI, EVI, etc.), thereby replacing linear or log-linearized approaches commonly
employed in previous studies.

Third contribution: The study applied Monte Carlo cross-validation using RStudio
with 100 iterations, in which 80% of the data were used for model development and 20%
for validation. This approach cnabled the selection of optimal models based on AIC, R?,
ASE, RMSE, and MPSE criteria. The results show that several models achieved R? values
of up to 0.89 and MPSE below 30%, outperforming previous studies that relied on a single
split of independent datasets for validation, thereby enhancing model reliability and
practical applicability.
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