[image: image1.png]PRIFYSGOL CYMRU

Y Drindod Dewi Sant
UNIVERSITY OF WALES
\ Trinity Saint David

SWANSEA - ABERTAWE




Freshwater Conservation    YR 3                                                                    25/11/2020
TSI ( trophic State Index )   Exercise

This method calculates a separate component TSI for nitrogen, phosphorus and chlorophyll a. 
These components are then combined, as indicated in equations A-C below, to determine the overall TSI. 
This procedure is the basis for all Water TSI calculations. As previously stated, the procedure first calculates separate TSI values (via empirical equations that use the natural logarithm [ln], an exponential function in which the base is 2.71828+) for chlorophyll (a) [chl(a)], total nitrogen [TN] and total phosphorus [TP] sample concentrations, and then combines the values through addition. 
The calculations are shown in the empirical equations one through five below. These equations calculate the TSI for various nutrient relationships. The result of equation one is used for all calculations. 
The result of equations two and three are used for nutrient balanced lakes (those where the TN to TP ratio is greater or equal to 10 and less or equal to 30). 
The result of equation four is used for phosphorus limited lakes (those where the TN to TP ratio is greater 30) and,

The result of equation five is used for nitrogen limited lakes (those with a TN to TP ratio of less than 10).
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TSI (@19 =168+ 144 xIn chla,
TSI rp) = 18.6 x [In (TP x 1000)] -18.4
TSIy =56+ 19xIn TN,

TSIy = 10 x [2.36 x In (TP x 1000) ~ 2.38]
TSh o = 10 x [5.96 + 2.15 x In (TN + 0.001)]





The final TSI is then determined by averaging the above values based on the limiting nutrient determined for the lake using final equations A-C below.
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TSI = {TSI (chl a) + [(TSI (TN) + TSI (TP)]2}2.

B. Phosphorus-Limited Lakes (TN/TP >30) then
TSI = [TSI (chl a) + TSL (TP)}2

C. Nitrogen-Limited Lakes (TN/TP<10)
TSI =[TSI (chl 2) + TSI (TN)}2




Given :  

	Sample
	Chlorophyll  a   mg/l
	Total Phosphorous mgP/l
	Total Nitrogen

mgN/l

	1
	0.6
	0.005
	0.10

	2
	10
	0.04
	0.70

	3
	160
	0.34
	5.6


 And assuming a nutrient balanced lake, calculate the TSI for each sample, and establish the trophic state by comparing your results with the table below.
	Trophic State Index
	Trophic State Classification
	Water Quality

	0-59
	Oligotrophic through
Mid-Eutrophic
	Good

	60-69
	Mid-Eutrophic through
Eutrophic
	Fair

	70-100
	Hypereutrophic
	Poor

	  


*** Study the relationships between net primary productivity NPP, water transparency, chlorophyll a and total Phosphorous TP in a lake and a wetland ***
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