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Application of PCA and intersection of isotopic equations in management of wetlands
in north of Iran

Mir Ahmad Mousavi Shalmanil*, Ali Khorasani?, Nejat Pirvali Bieranvand®, Nazanin

PourMohammad?, Azam Borzuee®, SeyedOmid Najafabadi?
1-Resercher at Nuclear Science and Technology Research Institute, PhD University student of Ferdowsi
Mashhad,
2- Researcher at Nuclear Agriculture Research School,
3- Scientific committee of Nuclear Agriculture Research School

Abstract: In order to management of wetlands by intersection of isotopic equations and

principal component analyses method a study was conducted in 30 different ponds in the
north of Iran. Ponds water, ground water, and precipitation were analysed for chemical
and isotopic properties during 2010- 2012. Isotopic signatures of water (830 and §2H)
were analysed by using cavity ring-down spectrophotometry (CRDS) of International
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Atomic Energy Agency. Some indicators of pollution in soil and pond sediment samples
were measured. For grouping ponds in to different categories, two distinct methods
(overlapping isotopic lines and principal component analysis (PCA)) were used. The local
records confirmed that this group of ponds were situated in higher latitude and the major
agricultural production in the region was rice paddy fields and tea. Because of plenty
amounts of water usage, groundwater pumped in to these ponds and consequently lighter
value of isotope inserted. According to the PCA statistical model, negative correlation has
been recorded between the concentration of soluble salts in these ponds. PCA statistical
model shows that six ponds were polluted with ammonium, nitrate and phosphorus.
Chemical comparison between soil upstream and pond’s sediment suggest elements
movement from upland to these ponds. Field studies confirmed municipal sewage
contamination movement into these ponds. All these data suggest high levels of soluble
salts in these ponds. It seems accumulation of pollutant and phosphorus, caused rapid
growth of Azolla (aquatic alga) in these ponds and consequently evaporation of water
from pond surface diminished and heavy isotope enrichment process decreased. Prevent
municipal effluents entering the ponds and diverting wastewater flow from upstream
farms (by channels) are effective strategies for improving water quality in these ponds.

Keywords: Isotope signature, Isotope hydrology, Ponds, Seasonal variation, 8°H, 880
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