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𝑌𝑖𝑗 𝑖 𝑗

𝑌𝑖𝑗 ∼ Negative Binomial(𝜇𝑖𝑗 , 𝜃)

𝜇𝑖𝑗  𝜃

log(𝜇𝑖𝑗) =  𝛽0 +  𝛽𝑗𝑌𝑒𝑎𝑟𝑗 +  𝑢𝑖

𝑢𝑖 ∼ 𝑁(0, 𝜎2)

𝛽0  𝛽𝑗𝑌𝑒𝑎𝑟𝑗   𝑢𝑖
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• 



Trend = 100 × ((
𝑚𝑎𝑟𝑔𝑖𝑛𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑡 [Max 𝑡]

𝑚𝑎𝑟𝑔𝑖𝑛𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑡 [Min 𝑡]
)

1
𝑀𝑎𝑥 𝑡−𝑀𝑖𝑛 𝑡

− 1)
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Lake 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Taharoa Lakes 1020 1350 610 1139 1198 1000 825 250 270 82 20 80 130 142 52 50 60 30 260 280 530 130 

Marakopa River Flats 210 0 200 90 0 130 154 50 70 300 350 350 360 350 380 490 260 280 360 130 30 180 

Mangaotaki 600 475 590 150 780 1438 0 60 490 400 1550 850 600 470 440 350 350 380 910 950 750 950 

Puketiti 0 0 345 920 850 752 220 40 300 100 250 300 360 300 70 100 150 70 110 50 70 20 

Awakino River 0 0 0 0 0 325 300 520 290 0 75 70 75 90 80 200 40 10 40 140 290 170 

Ngatarawa Rd 0 0 0 0 0 112 300 35 45 0 260 300 550 60 870 590 680 770 820 780 1150 1650 

Mokau River 0 0 0 0 0 158 120 270 22 0 100 150 355 300 370 160 100 520 135 120 230 80 

Paemako Ponds 0 0 0 0 0 118 380 140 220 0 10 100 345 210 110 150 195 360 240 175 350 350 

Aria Dam 0 0 660 110 120 460 175 20 25 1 20 20 20 2 70 10 20 0 1 2 0 5 

Mokauiti River 0 0 0 0 50 50 15 20 90 0 480 500 325 200 260 100 50 40 60 10 200 50 

Meringa Farms 0 0 0 0 320 650 450 60 340 180 850 750 650 900 450 510 300 280 250 130 250 50 

Mangakahu Pond 200 345 380 102 60 934 550 400 370 450 800 800 850 600 925 450 350 320 470 340 400 350 

Waione 0 0 0 0 0 112 0 0 70 80 150 100 25 1 10 5 20 0 0 10 0 0 

PiroPiro 0 0 0 0 180 554 15 40 15 12 20 40 30 50 6 5 2 0 0 0 0 0 

Waimeha Railway 490 328 240 470 310 900 460 200 50 3 220 100 15 70 215 90 180 110 80 50 60 40 

Waimeha Lake 0 0 0 0 0 641 290 500 300 550 1200 850 700 700 650 850 600 620 650 400 620 520 

Barryville 800 568 765 2200 1870 2826 1040 350 800 2000 2200 1800 1600 1200 1740 1650 1350 940 1000 1400 950 1300 

Waipa Valley 0 0 0 0 0 0 265 130 380 87 669 450 220 115 120 110 20 0 20 20 15 10 

Oliver's Pond 0 0 0 18 130 115 235 290 200 400 550 350 248 455 460 300 550 320 300 260 10 60 

Aramati 230 235 140 180 130 285 380 300 270 350 250 180 100 380 70 600 120 320 250 350 190 250 

8 Mile Junction 200 245 295 700 690 1080 580 125 400 500 800 500 600 180 100 350 80 10 10 200 280 200 

PioPio 0 0 0 0 0 0 0 0 100 0 740 200 70 20 190 220 250 10 20 60 112 160 

Mairoa 0 0 70 220 226 351 240 55 120 200 180 200 330 120 640 350 100 60 240 50 900 200 

Te Kuiti Ox Pnd 0 0 0 0 0 0 0 0 200 1300 1100 1200 850 850 1000 1200 800 650 650 1000 1100 1100 

Otorohanga OX Pond 0 0 0 0 0 0 0 0 0 300 350 300 350 40 60 100 5 0 0 0 5 0 



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

410 655 510 450 495 575 310 517 585 440 236 71 69 108 273 309 240 245 223 79 179 

156 380 240 180 220 191 220 20 87 480 550 713 354 705 1356 1242 1504 778 833 491 631 

1200 1070 1250 750 790 680 450 460 840 60 370 595 790 367 372 818 1210 720 120 522 438 

900 770 570 100 280 300 15 355 315 200 260 314 296 196 439 430 287 60 390 404 235 

60 110 290 40 20 40 20 55 42 15 2 74 489 150 64 159 154 596 195 154 185 

1090 980 890 400 415 870 250 310 110 130 350 443 664 97 450 180 530 200 450 154 340 

180 210 580 80 72 0 30 15 135 40 228 70 20 302 112 212 106 250 210 147 225 

490 495 560 270 235 120 55 45 70 20 5 6 24 18 4 0 69 6 80 66 223 

0 5 40 20 115 50 0 55 60 50 90 89 27 30 0 2 92 10 12 30 0 

150 150 150 60 5 0 0 0 0 20 30 0 5 0 0 25 170 0 192 0 0 

240 200 250 220  40 10 220 190 130 120 291 296 729 428 380 375 43 158 92 155 

550 420 350 100 100 60 100 150 220 120 180 448 287 297 383 200 285 180 198 180 180 

0 0 0 0 0 50 0 0 0 0 0 0 90      0  0 

0 0 0 0 0 20 150 2 0 0 0 0       0  8 

20 30 80 0 17 50 10 40 2 4 10 7 36 40 85 120 65 25 12 40 0 

800 800 300 20 100 60 300 200 50 80 120 160          

1300 1400 1250 650 340 560 355 170 470 500 420 1092 1039 1227 807 1610 1804 900 687 161 695 

0 10 20 0 8 70 1 0 0 0 0  0 8 0 2 12 0 0 0 6 

10 120 280 150 475 450 20 0 10 0 40  24 0 0 0 24 15 30 0 6 

600 350 290 160 250 180 140 150 30 20 90 0 80 93 98 3 18 68 22 134 120 

30 10 50 60 90 90 0 20 2 0 100 87 37 45 136 153 230 170 200 136 100 

300 220 530 200 110 150 380 320 220 420 180 250 351 308 159 52 35 12 0 0 0 

70 20 180 220 135 20 10 30 520 190 70 336 2 87 173 82 85 36 85 80 90 

820 700 950 360 495 550 610 1030 420 200 400 750 110 355 360 2000 950 950 613 470 612 

0 0 10 0 5 0 0 0 10 40 45 0 0 30 16 0 0 0 0 4 0 



Lake 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Lake Rotokauri 18 56 210 220 340 197 230 110 206 120 180 190 230 170 0 10 0 3 10 0 0 

Lake E 0 0 0 0 0 0 0 0 1 84 0 0 7 0 0 6 8 10 0 0 0 

Lake A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lake B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 20 0 0 0 

Lake C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 

Lake D 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0 0 

Lake Areare 0 0 10 6 10 0 0 0 0 0 0 4 0 8 0 0 10 0 0 0 0 

Lake Pikopiko 0 0 5 5 0 2 0 0 36 0 0 54 10 0 0 0 10 10 0 0 0 

Lake Hotoananga 0 0 11 9 54 80 60 15 7 0 40 0 40 20 40 10 10 10 0 0 0 

Lake Hakanoa 0 0 0 12 55 20 12 0 26 0 2 2 10 20 15 10 20 10 10 10 40 

Lake Kimihia 0 0 2 0 31 15 4 0 10 0 0 1 5 0 10 10 10 5 10 10 10 

Lake Ohinewai 0 0 0 7 11 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lake Rotokawau 0 0 0 0 0 0 1 3 0 0 0 1 0 120 5 5 5 10 5 10 20 

Lake Kopuera 0 0 0 6 0 4 0 8 1 0 0 0 0 40 10 0 10 450 50 10 20 

Opuatia Lower Wetland 0 63 80 0 65 35 1 1 2 12 8 4 0 3 2 4 2 10 30 5 0 

Lake Whangape 5780 5330 3494 11337 900 3160 900 870 1880 1000 500 900 1790 3235 4700 4800 4330 4440 5880 3950 3010 

Lake Waikare 60 203 201 133 145 225 153 261 283 200 80 200 320 134 20 130 90 70 130 80 450 

Lake Rotongaro 55 0 269 89 110 52 30 80 65 100 70 142 10 5 25 10 10 10 80 20 220 

Lake Rotongaroiti 0 0 0 0 0 90 12 8 13 12 5 6 10 75 0 20 0 0 30 50 0 

Lake Okowhao 0 0 0 9 85 50 390 40 82 34 60 70 50 0 50 50 50 10 10 30 10 

Lake Waahi 40 205 129 160 100 50 0 110 126 112 400 140 260 540 150 450 50 300 290 260 1600 

Raglan Harbour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30 0 20 

Aotea Harbour 0 53 761 467 470 1580 1450 1210 1072 690 1230 870 1325 1262 510 1660 1010 810 1060 1920 1460 

Kawhia Harbour 0 75 469 429 313 1570 1300 1025 1260 940 960 1290 534 361 365 1570 300 400 760 1650 750 

Taharoa Lakes 9980 1280 1014 1497 2200 2000 1900 1940 2240 3060 1850 1100 1920 2920 1200 510 1570 2060 1910 1300 1170 



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

0 10 10 0 2 0 0 3 16 2 0 24 0 0 40 0 0 0 5 4 4 

0 0 5 0 5 5 0 0 0 6 0 4 0 5 0 0 0 2 5 0 1 

0 0 0 0 0 0 0 5 0 4 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 1 4 0 2 0 0 10 4 0 0 9 0 

0 0 0 0 0 0 0 0 0 20 0 2 0 0 0 0 0 0 1 0 0 

0 0 0 10 25 0 0 0 0 25 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 10 0 0 0 8 3 8 18 6 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 4 2 2 0 3 0 0 0 0 0 0 0 0 0 

0 10 10 0 0 0 0 3 0 0 0 2 1 0 1 0 0 0 0 1 0 

0 20 20 0 5 5 0 7 2 15 19 14 12 0 3 13 0 20 0 0 1 

8 0 10 0 0 5 0 27 80 7 5 5 0 6 2 20 4 13 20 17 15 

0 0 0 0 5 0 0 2 0 25 0 0 0 0 0 5 0 0 0 12 50 

4 50 30 0 0 5 18 12 7 30 0 9 3 0 36 5 21 33 41 109 60 

0 0 10 0 5 0 0 110 10 20 14 138 10 35 13 6 15 18 56 50 120 

0 5 5 0 0 0 0 0 10 5 5 5 12 6 0 0 0 3 30 2 6 

270 130 230 110 75 85 36 155 80 81 80 44 79 218 117 75 66 135 157 115 310 

60 490 190 240 140 147 65 105 227 132 200 265 314 315 208 302 316 593 1,100 451 364 

50 10 50 30 10 28 110 90 5 4 0 35 9 25 4 10 7 70 79 8 90 

80 5 20 10 0 20 0 60 30 22 20 18 24 62 0 60 0 0 18 3 65 

10 5 10 10 0 0 0 35 0 2 0 0 0 0 0 0 0 1 3 0 0 

120 80 50 0 65 245 0 50 35 12 35 158 73 10 24 42 16 33 10 102 89 

30 0 0 0 0 0 0 15 20 12 15 47 7 12 0 0 1 12 0 12 3 

1090 630 850 760 1210 2695 886 1725 1190 1502 1330 2112 1308 1917 1563 2198 1647 1,894 1,956 1765 1071 

1230 590 570 820 1550 1605 1165 760 1415 1705 1272 1781 2674 2018 914 1506 2114 1,108 929 3125 1629 

2130 2210 1280 1140 735 710 670 660 571 600 732 683 860 592 1252 725 491 291 622 1189 924 



Lake 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Lake Rotokauri 0 15 0 0 2 0 0 0 0 0 0 0 0 0 5 0 0 0 0 

Horsham Down Lake E 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 

Horsham Down Lake A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Horsham Down Lake B 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 20 

Horsham Down Lake C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 400 

Horsham Down Lake D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lake Areare 10 27 0 0 0 0 26 0 0 0 0 0 0 0 0 0 130 50 50 

Lake Pikopiko 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 120 0 

Lake Hotoananga 0 0 0 0 0 15 0 0 0 0 0 0 0 50 10 0 0 0 0 

Lake Hakanoa 0 12 0 0 0 0 0 0 30 20 34 100 30 40 20 10 0 0 0 

Lake Kimihia 0 0 0 0 0 0 0 12 0 0 0 0 5 10 10 5 0 0 0 

Lake Ohinewai 0 24 0 22 100 140 32 10 0 150 610 570 140 150 280 500 80 0 500 

Lake Rotokawau 0 0 0 0 0 0 0 0 180 0 0 0 15 0 30 0 0 0 0 

Lake Rangiriri 0 0 0 0 0 0 0 0 0 0 320 10 10 0 0 600 0 0 500 

Opuatia Lower Wetland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Lake Whangape 0 0 0 0 0 0 0 110 200 65 260 560 910 620 70 440 390 470 1180 

Lake Waikare 250 340 500 138 180 550 620 1140 700 980 865 780 1025 1060 1170 315 710 1160 410 

Lakeside Te Kauwhata                   

Lake Rotongaro 0 61 29 80 0 170 0 0 4 500 0 80 680 365 200 160 540 150 50 

Lake Little Rotongaro 0 0 4 0 0 0 0 65 0 6 0 0 10 120 30 0 360 10 0 

Lake Okowhao 0 0 0 7 340 100 0 0 0 0 0 0 0 0 10 0 0 0 0 

Lake Waahi 200 210 390 350 0 380 0 220 140 145 320 385 75 700 130 210 140 80 80 

Raglan Harbour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Aotea Harbour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Kawhia Harbour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Tahoroa Lakes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 

0 0 0 0 0 20 0 2 0 4 0 10 0 0 77 250 150 120 160 110 60 

0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 

0 0 0 0 0 30 0 0 0 12 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 10 60 60 0 0 0 5 0 0 0 0 20 20 0 17 50 35 

0 0 0 15 20 20 22 2 0 0 0 0 0 0 0 0 0 0 23 0 0 

0 0 0 0 25 0 0 0 9 0 0 23 0 180 0 0 0 0 0 0 0 

0 40 0 0 0 45 410 10 160 260 280 50 195 0 530 256 165 220 300 300 80 

50 50 20 20 60 5 0 45 0 30 0 0 0 50 110 8 50 0 15 21 32 

0 0 0 20 0 0 0 25 20 30 0 10 0 0 0 6 0 0 0 21 42 

10 10 0 20 0 20 0 0 120 70 120 110 0 80 307 106 130 310 260 105 220 

5 20 0 0 5 10 0 0 170 250 30 0 20 42 5 0 0 3 130 30 90 

140 180 450 0 80 130 160 40 30 35 50 68 33 18 189 200 45 160 30 120 470 

0 0 0 300 25 10 290 65 30 50 25 5 268 60 7 70 50 50 45 60 230 

100 60 80 20 65 5 0 95 120 550 250 194 331 340 600 268 128 540 60 320 375 

60 10 40 0 20 25 0 0 20 30 30 20 8 40 0 21 38 12 10 40 60 

990 170 946 50 135 410 55 630 500 472 270 308 909 2499 1431 987 992 1,558 145 1420 1467 

220 1820 1050 490 745 665 840 315 1040 811 315 629 2002 1561 3175 874 1040 2,867 732 3129 2336 

                 450 0 188  

1300 240 0 300 540 700 510 250 480 460 280 948 1215 1915 694 1266 2966 276 740 1680 790 

650 10 1325 160 200 80 400 395 50 650 450 125 160 100 1591 220 1633 2,230 240 460 520 

0 0 50 0 0 0 0 0 0 14 0 20 0 0 90 70 50 72 0 0 30 

270 800 180 0 55 125 165 255 370 120 240 0 419 820 1082 885 1250 496 350 870 611 

0 0 0 160 0 0 0 0 185 336 370 1049 1075 1281 1955 637 1233 1,361 687 1158 1673 

0 0 0 0 0 12 0 125 40 15 65 60 41 130 516 450 410 605 607 1037 1263 

0 40 0 0 0 35 12 132 220 270 250 1009 0 1067 1525 1046 1447 1,342 1,123 1800 1500 

0 0 0 0 0 86 0 15 16 90 300 221 41 204 610 888 369 706 627 920 1635 



SITE Region 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
Wellsford Oxidation Ponds AW 250 250 450 400 350 500 600 550 300 700 800 550 800 900 700 650 800 
Tapora/Journeys End/Kaipara Harbour AW                  

Gibbs Farm AW                 250 
Helensville Oxidation Ponds AW                  

Parakai ponds x 2 AW                  

Lake Ototoa and surrundings AW                  

Snells Beach oxidation pond AW                  

Tongue Farm pond AW                  

Omaha Beach Oxidation Pond AW                  

Tomarata , Slipper, Spectacle lake AW               80 0 0 
Irrigation Pond Te Hana (silver hill) AW 140 150 440 300 390 60 550 380 500 700 500 700 120 550 1000 1230 1000 

Wayby Flats pond near pines AWx      
     100 8 6     

Tapora Peninsula wetlands AWx      
        350  300  

Kaipara Harbour environs AWx      
          60 400 

Pond just north Riverhead Forest AWx      
     70 0      

Woodcocks Rd old & new pond AWx      
     80       

Tawharanui Peninsula AWx      
        255    

Snells Beach pond AWx      
        400    

Pond north-west of Tomarata lakes AWx      
      150      

Mangawai WWTP Northland border AWx      
      800 830   1250 750 

Ruakaka/Waipu Oxidation + Wilsons Dam+ Mountfield NL 190 90 440 286 185 400 462 385 470 620 502 290 355 320 410 435 660 
Brynderwyn Pond NL       300 250 90 120 150 180 150 150 120 150 100 
Mangawahi Oxidation + Worsfold ponds NL                1100 800 
Bald Rock Dams x2 NL 130 192 330 60 270 230 320 380 230 60 380 740 830 800 680 12 45 
Topuni CHH NL    100 30 40 200 200 75 100 12 0 4 25    

Kaiwaka Railway Pond and oxidation pond NL 350 350 175 120 60 85 280 150 350 200 150 50 300 44 0 25 100 
Maungaturoto Oxidation NL 80 190 370 150 200 150 150 150 200 300 375 350 180 400 150 250 250 
Taipuha( Waalkens) NL 300 550 400 350 380 280 100 150 135 100 440 300 30 200 500 120 0 



2018 2019 2020 2021 2022 2023 2024 2025 
975 600 700 1727 1098 460 1050 1060 
942 640 600 870 1265 1150 1123 846 

1320 600 970 650 2200 1960 2200 2000 
 70 50 24 0 6 0 12 
  200 35 30 4 320 128 
  154 230 365 178 110 83 
  200 414 350 300 280 260 
  12 162 280 440 620 80 
  480 435 600 130 180 680 

170 150 380 573 480 1490 800 641 
930 1100 1100 2393 1950 1720 2400 2210 

        

    0    

    50 0 0 0 

        

        

        

        

       1 

        
725 500 550 630 925 954 1330 882 
200 200 300 120 410 260 600 760 
750 600 650 650 1218 940 860 400 
122 40 50 120 68 580 44 18 

    70 190 40 40 
50 150 275 250 650 410 260 55 

350 350 400 400 750 580 720 1030 
6 300 300 80 550 560 580 260 



SITE Region2 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
Wellsford Oxidation Ponds AW  0      0     0 2 6   

Silver hill Irrigation Pond Kaiwaka/Wellsford AW  0     6 30     0 0 0   

Kaipara Harbour Sth Tapora AW   10000 8500 9000 7000 9000 5000 6000 4500 4000 1000 100 1450  1200 1800 
Gibbs Farm AW                  

Ponds to north/west of Parakai airstrip AW                  

Lake Ototoa and suroundings AW                  

Tomarata Lakes AW                  

Ruakaka/Waipu Oxidation + Wilsons Dam+ Mountfield NL 0 30     14 60 45 90 25 20 10 4 2  20 
Brynderwyn Pond NL        0     0 0 0 0  

Bald Rock Irrigation Dams NL  16     2 30    10 2 14 5 6 45 
Topuni CHH NL    12 6  8 20   5 2 0     

Kaiwaka Railway Pond and oxidation NL  120  30 25  30 30 100 40 20  44 14 12  10 
Maungaturoto Oxidation NL  0  6 0   4     0  0   

Taipuha( Waalkens) NL  40      10   50 40 0  0   

Manukau Harbour AW/NL              3050 1885 3884 2147 

2018 2019 2020 2021 2022 2023 2024 2025 
 0 0 0   11 0 
 25 0 0 8 14 50 30 

714 1300 839 800 241 150 3058 1400 
60 36 88 60 26 120 160 1200 

  2 0 6 28 40 49 
  20 26 0 11 20 0 
  3 3 0 65 25 10 

32 3 36 0 7 94 20 30 
 0 0 0 0 6 2 0 

10 0 0 4 0  0 9 
   0 0 10 5 0 
 8 20 14 4 35 60 20 
 3 8 0 0  0 0 
 0 0 0 0 10 4 0 

3946 4612 5156 4390 2822 7385 9388 6729 



Lake 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

Lake 
Rotokauri 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 1 0 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 0 
Lake E 1 1 1 1 1 1 0 0 1 1 0 1 1 0 0 0 1 1 1 1 1 0 1 0 0 1 1 1 0 1 0 1 0 1 1 1 0 0 1 0 
Lake A 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 
Lake B 1 1 0 1 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 0 0 0 1 1 0 0 1 0 1 1 0 0 1 0 0 0 
Lake C 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 0 0 0 0 0 1 0 1 0 1 1 1 1 1 1 0 1 1 
Lake D 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 
Lake Areare 0 0 0 1 1 1 0 1 1 0 1 0 1 1 0 1 0 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
Lake Pikopiko 0 0 1 0 1 1 0 1 1 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 
Lake 
Hotoananga 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 1 1 0 0 0 1 1 1 0 0 0 1 0 0 1 0 0 1 1 1 0 0 
Lake 
Hakanoa 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake Kimihia 0 1 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake 
Ohinewai 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake 
Rotokawau 1 1 1 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake Kopuera 1 0 1 0 1 0 0 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Opuatia 
Lower 
Wetland 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 
Lake 
Whangape 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake Waikare 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake 
Rotongaro 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake 
Rotongaroiti 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lake 
Okowhao 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 0 1 0 1 1 0 0 0 0 0 1 0 
Lake Waahi 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Raglan 
Harbour 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Aotea 
Harbour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Kawhia 
Harbour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Taharoa 
Lakes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


