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The following summarises the TLI data for the Rotorua Lakes for the period July 2012 to June 2013. 

Ōkaro

The 2012/13 TLI declined slightly compared to the previous year (Table 1, Figure 1) due to a decrease in N and P. A sustained early summer cyano-bacteria bloom resulted in higher annual average chlorophyll-a and decreased annual average secchi depth.

Rotorua

The 2012/13 TLI increased slightly compared to the previous year, and is now slightly above the RWLP objective of 4.2. Increased N, P and chlorophyll-a were recorded compared to 2011/12 and there was a decrease in secchi depth. There was a strong winter increase in nitrate in 2012 possibly due to increased P-limitation.

Rotoehu

Rotoehu is now close to its TLI objective of 3.9 with an annual average in 2012/13 of 3.95. There was a marked decrease in N and P, the lowest annual levels since 1990. There has also been a continued reduction in chlorophyll-a since 2007/08 and this is reflected in a slight decrease in secchi depth compared to the two previous years.

Rotomahana

The TLI for Rotomahana remains very stable. Improvements in all TLI parameters in 2012/13 have resulted in a slightly lower annual TLI than the previous two years.

Rotoiti

There was a marked improvement in the annual average TLI from 3.77 in 2011/12 to 3.44 in 2012/13 (Figure 2). The objective TLI for the lake is 3.5. Decreased hypolimnetic oxygen demand has resulted in smaller internal nutrient loading reducing the overall N and P concentrations in the lake. The biggest change from last year was an increase in the annual average secchi depth of more than 1 metre.



Rerewhakaaitu

The annual TLI for Rerewhakaaitu has continued to decline and at 3.5 in 2012/13 is now below the TLI objective level of 3.6. Nitrogen has been decreasing over the past six years and secchi depth has increased by over half a metre from the previous year. This may also have been driven by decreasing phosphorus levels over the past five years.

Okareka

The TLI for Lake Okareka remained stable in 2012/13 at approximately 0.2 units above the objective TLI of 3.0. All TLI parameters showed an improvement compared to 2011/12 and the hypolimnetic oxygen demand shows an improving trend since 1993.

Tikitapu

A decrease in annual average phosphorus in 2012/13 is associated with an improvement in water clarity of more than 1 metre compared to the previous year. The TLI in 2012/13 was 2.75, close to the objective TLI level of 2.7 (Figure 3).

Ōkataina

The annual average TLI in Lake Ōkataina in 2012/13 was lower than the previous year but still above the objective TLI of 2.6. Improvements occurred in all TLI parameters with the nitrogen levels for 2012/13 being lower than previously recorded.

Tarawera

While Lake Tarawera continues to have elevated phosphorous levels a reduction in nitrogen has driven a slight improvement in the 2012/13 TLI compared to the previous year. Water clarity in 2012/13 was lower than the previous year and has shown a decrease over the last four years.

Rotomā

There was a slight reduction in the annual TLI in Lake Rotomā in 2012/13 and the lake has been close to the objective TLI of 2.3 for the last five years. Small improvements occurred in all TLI parameters in 2012/13 and there has been a declining trend in nitrogen in the lake since around 2007.

Rotokakahi

Lake Rotokakahi (as measured at the outflow) continues to show improvement since the severe algal blooms of 2009. The annual TLI is much improved from 3.9 in 2011/12 to 3.69 in 2012/13. The greatest improvement has been in nitrogen and chlorophyll-a, with only a slight decline in phosphorus.












[bookmark: _Toc211142344][bookmark: _Toc335567199]Table 1	Three-yearly average TLI values, 2012/2013 annual TLI, trophic status and LakeSPI condition for the Rotorua Lakes.
	Lake
Regional Water & Land Plan Objective
TLI units
	3-yearly average TLI to 2010
TLI units
	3-yearly average TLI to 2011
TLI units
	3-yearly average TLI to 2012
TLI units
	3-yearly average TLI to 2013
TLI units
	2012/2013 Annual TLI

TLI units
	Lake Type
based on Trophic Status
	LakeSPI Condition
2012/2013


	Ōkaro 
5.0
	5.1
	5.1
	5.1
	5.4
	5.42
	Supertrophic
	Moderate

	Rotorua 
4.2
	4.7
	4.6
	4.4
	4.2
	4.24
	Eutrophic
	Moderate

	Rotoehu
3.9
	4.5
	4.4
	4.3
	4.1
	3.95
	Eutrophic
	Poor

	Rotomahana
3.9
	4.0
	4.0
	4.0
	4.0
	3.93
	Mesotrophic
	Moderate

	Rotoiti
3.5
	3.9
	3.9
	3.8
	3.7
	3.44
	Mesotrophic
	Moderate

	Rerewhakaaitu
3.6
	3.8
	3.8
	3.8
	3.6
	3.50
	Mesotrophic
	Moderate

	Okareka
3.0
	3.2 
	3.3
	3.3
	3.2
	3.15
	Mesotrophic
	Moderate

	Tikitapu
2.7
	3.1
	3.0
	2.9
	2.8
	2.75
	Oligotrophic
	Moderate

	Ōkataina
2.6
	2.8
	2.8
	2.9
	2.9
	2.77
	Oligotrophic
	Moderate

	Tarawera
2.6
	2.8
	2.8
	2.9
	3.0
	2.94
	Oligotrophic
	Moderate

	Rotoma
2.3
	2.4
	2.3
	2.3
	2.4
	2.36
	Oligotrophic
	High

	Rotokakahi*
3.1
	4.3
	4.2
	4.2
	3.8
	3.69
	Mesotrophic
	Moderate


Italicised figures are based on Te Wairoa Stream monitoring and a 3-parameter TLI (no secchi disk).

















[bookmark: _Toc340477874]Figure 1	Eutrophic lakes annual average TLI and three-yearly average TLI compared against the RWLP TLI objectives.


   




[bookmark: _Toc340477875]Figure 2	Mesotrophic lakes annual average TLI and three-yearly average TLI compared against the RWLP TLI objectives.


     
 
[bookmark: _Toc340477876]Figure 3	Oligotrophic lakes annual average TLI and three-yearly average TLI compared against the RWLP TLI objectives.


Lake Okaro
TLI Average	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	5.72	5.49	5.39	5.47	5.73	5.92	5.99	5.98	5.39	5.53	5.38	5.95	5.24	5.28	5.25	5.23	4.6900000000000004	5.23	5.46	5.42	3 Yearly Avg.	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	5.6050000000000004	5.5333333333333341	5.4499999999999993	5.53	5.7066666666666661	5.88	5.9633333333333338	5.9850000000000003	5.6850000000000005	5.39	5.46	5.4550000000000001	5.62	5.5233333333333334	5.4900000000000011	5.2566666666666668	5.2533333333333339	5.0566666666666675	5.0500000000000007	5.1266666666666678	5.37	RWLP TLI	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	
TLI units



Lake Rotorua
TLI Average	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	4.76	4.57	4.76	4.84	4.6100000000000003	4.28	4.55	4.82	4.2699999999999996	4.63	4.97	4.6500000000000004	4.9800000000000004	5.03	4.7699999999999996	4.87	4.8099999999999996	4.7	4.71	4.63	4.3499999999999996	4.08	4.24	3 Yearly Avg.	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	4.6966666666666663	4.7233333333333336	4.7366666666666672	4.5766666666666671	4.4800000000000004	4.55	4.5466666666666669	4.5733333333333333	4.6233333333333322	4.75	4.8666666666666671	4.8866666666666667	4.9266666666666667	4.8900000000000006	4.8166666666666664	4.793333333333333	4.7399999999999993	4.68	4.5633333333333335	4.3533333333333335	4.2233333333333336	RWLP TLI	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	4.2	
TLI units



Lake Rotoehu
TLI Average	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	4.7	4.8099999999999996	4.5199999999999996	4.5199999999999996	4.67	4.5599999999999996	4.63	4.72	4.6900000000000004	4.5599999999999996	4.47	4.63	4.45	4.6900000000000004	4.49	4.4000000000000004	4.5	4.16	4.16	3.95	3 Yearly Avg.	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	4.5233333333333334	4.9033333333333333	4.6766666666666667	4.6166666666666663	4.5699999999999994	4.583333333333333	4.62	4.6366666666666667	4.68	4.6566666666666663	4.5733333333333333	4.5533333333333337	4.5166666666666666	4.59	4.5433333333333339	4.5266666666666664	4.4633333333333338	4.3533333333333335	4.2733333333333334	4.09	RWLP TLI	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	
TLI units



Lake Rotoiti
TLI Average	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.91	3.8	3.74	3.84	3.69	3.89	4.04	3.94	3.99	4.53	4.5	4.38	4.12	3.9	3.93	3.86	3.84	3.87	3.77	3.44	3 Yearly Avg.	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.8166666666666664	3.793333333333333	3.7566666666666664	3.8066666666666666	3.8733333333333335	3.9566666666666666	4.34	4.47	4.333333333333333	4.1333333333333337	3.9833333333333329	3.8966666666666665	3.8766666666666665	3.8566666666666669	3.8266666666666667	3.6933333333333334	RWLP TLI	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	3.5	
TLI units



Lake Rotomahana
TLI Average	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.91	3.88	3.83	3.69	4.03	3.7	3.6	3.76	3.53	3.93	3.83	3.86	3.94	4.0199999999999996	4.03	3.83	4.0999999999999996	4.0199999999999996	3.93	3 Yearly Avg.	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.895	3.8733333333333335	3.8000000000000003	3.85	3.8066666666666671	3.7766666666666668	3.6500000000000004	3.6799999999999997	3.6449999999999996	3.73	3.7633333333333332	3.8733333333333331	3.8766666666666665	3.94	3.9966666666666661	3.9600000000000004	3.9866666666666668	3.9833333333333329	4.0166666666666666	RWLP TLI	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	3.9	
TLI units



Lake Rerewhakaaitu
TLI Average	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.6	3.37	3.17	3.15	3.26	3.91	3.98	4.21	3.94	3.34	3.41	3.32	3.33	3.43	3.42	3.57	3.68	3.88	3.87	3.71	3.69	3.5	3 Yearly Avg.	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.3800000000000003	3.23	3.1933333333333334	3.44	3.7166666666666668	4.0333333333333341	4.043333333333333	4.0750000000000002	3.6399999999999997	3.375	3.3566666666666669	3.3533333333333335	3.36	3.3933333333333331	3.4733333333333332	3.5566666666666666	3.7099999999999995	3.81	3.8200000000000003	3.7566666666666664	3.6333333333333333	RWLP TLI	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	3.6	
TLI units



Lake Rotokakahi
3 Yrly Average	36696	37418	37791	38154	38527	38889	39254	39617	39987	40345	40715	41086	41444	3.4258071714155527	3.5198458714054066	3.5925583867496016	3.4578254053404209	3.4019533720172332	3.4141964122285948	3.5066666666666664	3.7606121328406501	3.9602202226117478	4.312926296601348	4.20276122442543	4.1543258854984302	3.8031186692855345	TLI Average	36696	37418	37791	38154	38527	38889	39254	39617	39987	40345	40715	41086	41444	3.8167881809133242	3.547616099969563	3.4132708793659172	3.4125892366857831	3.3752566709481258	3.45494135677581	3.6928891637137511	4.1418363985219493	4.0488242693132959	4.7481182219687987	3.8113411819941945	3.9035182525322978	3.6944965733301114	TLI Objective	36696	37418	37791	38154	38527	38889	39254	39617	39987	40345	40715	41086	41444	3.1	3.1	3.1	3.1	3.1	3.1	3.1	3.1	3.1	3.1	3.1	3.1	3.1	
TLI Units


Lake Tikitapu
TLI Average	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.97	2.67	2.62	2.65	2.79	3.17	3.12	3.17	3.11	2.96	2.96	2.96	3.12	3.13	2.76	2.86	2.75	3 Yearly Avg.	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.7533333333333339	2.6466666666666665	2.6349999999999998	3.145	3.1533333333333338	3.1333333333333333	3.0799999999999996	3.0100000000000002	2.9599999999999995	3.0133333333333332	3.0700000000000003	3.0033333333333334	2.9166666666666665	2.7899999999999996	RWLP TLI	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	2.7	
TLI units



Lake Okataina
TLI Average	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.85	2.61	2.52	2.5499999999999998	2.62	2.99	2.95	2.98	2.87	2.83	2.67	2.95	2.84	2.72	2.83	2.99	2.77	3 Yearly Avg.	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.66	2.56	2.5350000000000001	2.97	2.9733333333333332	2.9333333333333336	2.8933333333333331	2.7900000000000005	2.8166666666666664	2.8200000000000003	2.8366666666666664	2.7966666666666669	2.8466666666666671	2.8633333333333333	RWLP TLI	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	
TLI units



Lake Tarawera
TLI Average	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.98	2.87	2.79	2.82	2.67	2.52	2.79	2.8	2.91	2.81	2.73	2.89	2.97	2.92	2.9	2.6	2.95	3.05	2.94	3 Yearly Avg.	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.8800000000000003	2.8266666666666667	2.76	2.67	2.5949999999999998	2.855	2.84	2.8166666666666669	2.81	2.8633333333333333	2.9266666666666672	2.93	2.8066666666666666	2.8166666666666664	2.8666666666666671	2.98	RWLP TLI	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	2.6	
TLI units



Lake Rotoma
TLI Average	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.58	2.2000000000000002	2.2599999999999998	2.08	2.54	2.5299999999999998	2.4500000000000002	2.48	2.54	2.4900000000000002	2.59	2.42	2.15	2.27	2.48	2.36	3 Yearly Avg.	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.3466666666666667	2.1800000000000002	2.5066666666666668	2.4866666666666668	2.4899999999999998	2.5033333333333334	2.54	2.5	2.3866666666666667	2.2799999999999998	2.3000000000000003	2.3699999999999997	PRWLP TLI	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	2.2999999999999998	
TLI units
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