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PRASARN INTACHAROEN : GEOINFORMATICS APPLICATIONS TO
MARINE WATER QUALITY AND RED TIDE PHENOMENON
ASSESSMENT IN THE UPPER GULF OF THAILAND. THESIS ADVISOR

: ASSOC. PROF. SONGKOT DASANANDA, Ph.D. 274 PP.

UGoT/CDOM/CHLOROPHYLL-A/MODIS/TSS/ANN ANALYSIS/FREQUENTCY

RATIO / SIMPLE ADDITIVE WEIGHTS

Deterioration of water quality and occurrences of red tide events were reported
more often in recent years within UGoT zone. Hence, effective data observation system
(for monitoring and warning purposes) with high accuracy and up-to-date information
product is greatly essential. This need can be achieved through application of advanced
geoinformatics technology which became main aim of this research from which three
specific objectives were proposed; (1) to identify optimal model for the determination
of concentration level for three important marine water constituents, i.e., chlorophyll-
a, total suspended solids, and color dissolved organic matter, from the satellite-based
MODIS data, (2) to observe variation in mapped concentration of the referred
constituents and trophic state of water quality in the UGoT during years 2010 to 2012
and (3) to formulate credible red-tide susceptibility maps for the UGoT through the
frequency ratio and simple additive weighting methods.

First, the optimal models for concentration extraction of the Chl-a, TSS, and
CDOM from MODIS-based reflectance data were identified as OC3M (R? = 0.60),
TSM (R? = 0.72) and Chula (R? = 0.78), respectively. In addition, the primary ANN

analysis (MLP type with optimal structure of 10:30:10:1) also demonstrated promising



outcome for the prediction of those constituents. Derived concentration maps for each
constituent (through their respective optimal models) from years 2010 to 2012 showed
that concentration levels of these concerned constituents were relatively low in dry
season and gradually rising towards their peak values in wet season. Top concentration
areas for Chl-a (and also for the critical trophic states- eutrophic/hyper-eutrophic) and
TSS were often located close to shore and to some major river mouths, but those of
CDOM were appeared more widespread into deep-water zone. Effects of year 2011,
mega flood over central Thailand were also apparent, especially, great drop of Chl-a
(maximum/ mean) during wet season of 2011. Moreover, moderate correlation among
studied constituents was found during dry season (R ~ 0.4-0.6) while low correlation
often evidenced in wet season.

Finally, analysis of the red tide susceptibility maps formulated by SAW and FR
methods indicated that, in general, highly prone areas to red tide occurred in shallow
water zone. Thus dilplayed close to main river mouths, especially the Thachin and the
Bang Pakong Rivers. For SAW case, Type 6 scenario (two factors: TSS and CDOM)
gained best validation accuracy (AUC = 0.94), as well as that of the FR case (AUC =
0.75). However, apart from the AUC assessed outcome, the realistic outlook of the

assessed map should be taken into consideration for its prediction ability also.
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