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Introduction

The high-water red-alert calendar forecasts days when the tide + mean sea-level anomaly will be
unusually high. If these very high waters combine with large waves or storm surges there is an
increased chance of flooding or coastal erosion. The predicted high-waters include the height of (i)
tide + (ii) mean sea level (MSL), and (iii) mean sea-level anomaly (MSLA). STORM SURGE IS NOT
INCLUDED in the forecasts.

Tides are driven by the Sun and Moon’s gravity and can be predicted many years in advance. The
MSL is the long-term sea-level average. MSLA results from climate variability such as seasonal
heating and cooling and the El Nifio Southern Oscillation (ENSO) — MSLA is predicted 6 months in
advance.

These calendars are updated monthly and the first six months include MSLA forecasts built using a
statistical model incorporating forecasts from a dynamical coupled ocean-atmosphere model (the
NCEP CFSv2 http://cfs.ncep.noaa.gov/ and the state of the El Nifio Southern Oscillation
https://en.wikipedia.org/wiki/El Ni%C3%B10%E2%80%93Southern Oscillation at the time the
forecast was made.

For each location, there are two types of calendar provided: (i) a calendar showing the alert days for
the next 12 months, and (ii) a calendar for each month (e.g. Jan, Feb, ...) with details of high and low
tides for each day and a plot of forecast sea-level with time. The red shading (“red-alert”) shows the
highest 1% of all high-waters, the orange shading shows the highest 5%, and yellow shading the
highest 10%.

High-water alerts are provided for Marsden Point, Auckland, Moturiki, Wellington, Lyttelton and
Dunedin, relative to their local vertical datums. Other sites will be made available in future.
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1 Lyttelton

1.1
2021

Lyttelton high-water alert days

Lyttelton high-water alerts for the 12 months October 2020 — September
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1.2 Lyttelton high-water alert calendar for October 2020
Lyttelton, October 2020: predicted tide + mean sea level
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1.3 Lyttelton high-water alert calendar for November 2020
Lyttelton, November 2020: predicted tide + mean sea level
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1.4 Lyttelton high-water alert calendar for December 2020
Lyttelton, December 2020: predicted tide + mean sea level
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1.5 Lyttelton high-water alert calendar for January 2021
Lyttelton, January 2021: predicted tide + mean sea level
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1.6 Lyttelton high-water alert calendar for February 2021
Lyttelton, February 2021: predicted tide + mean sea level
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1.7 Lyttelton high-water alert calendar for March 2021
Lyttelton, March 2021: predicted tide + mean sea level
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1.8 Lyttelton high-water alert calendar for April 2021

Lyttelton, April 2021: predicted tide + mean sea level
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1.9 Lyttelton high-water alert calendar for May 2021
Lyttelton, May 2021: predicted tide + mean sea level
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0135  -064 | 0220 -064 | 0310  -065 | 0355  -067 | 0445  .072 | 0535 078 | 0010 087
0750 066 | 0840 065 | 0925 066 | 1010 069 | 1085 072 | 1145 078 | 0825  -085
1345 063 | 1436  -063 | 1520 -064 | 1610 067 | 1700 072 | 1% 077 | 1238 086
. 4 ! . 2 L} . H 4 3
0100 093 | 0150 1 0245 105 | 0345 109 | 0440 111 05.40 ' 0030  -1.089
0715 092 0305 -0.99 0800 -1.05 0855 108 1050 -1.11 1150 112 06:35 11
13.30 085 1420 106 1515 16:10 124 17:10 129 18:10 1. 12:45 -109
19:40 091 A0 2135 105 2235 -1.08 2330 11 18:06 1.29
0130 -105 | 0225  -1.01
0725 107 | 0835 103
1345  -104 | 1440  -097
20:05 123 2100 114
2~-—bh—i~bﬁ-—b6—b——t—0—&--—-——--.—.—---.—
1.59——-----------—------——---- -1:09!':/:.
@
A 1
>
—
< o JINNATAANARAARUARAATAATAATA I m l | llllilllllmllln
<3 AL l ! l l I l
| LA A Illllllllllllll|IIIIIIIHIII I
@ Tide prediction
$ Mean sea level prediction
05 Total sea leve! prodiction
- - Highest snd lowest astronomical tide Al
= = 1% annual exceedance probability L
B e = = = = === = = =T = =T = == S = S P,
1 2 3 45 6 7 8 9 1011121314151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Date, May 2021
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1.10 Lyttelton high-water alert calendar for June 2021
Lyttelton, June 2021: predicted tide + mean sea level

[ Tue01Jun Wed 02 Jun 05
0320 -0.87 0420 -0982 0515 -088 06:10 D84 0040 081
0230 097 10:25 092 11:20 087 1215 0.83 06:55 -081
1540 09 1635 083 17:.30 D77 18:30 072 13:05 08
155 103 2255 094 3! 0.87 19: L.69
: Wod 09 Jun
01;30 078 02:15 075 0300 073 0345 072 04:25 o 06:10 0.7 05:50 069
07:45 078 08:25 076 09:10 -073 0950 071 10:30 07 11:10 07 11:50 07
13:55 08 14:40 08 1520 08 16.05 083 16:45 084 17:30 085 18:10 086
20:15 068 2100 -0.68 2145 -0.68 225 -068 23:.05 -068 2345 068 5
15Jun : N z 1
0025 069 D1:10 0.7 D155 -0.71 02:40 -0.73 0330 -0.76 04:15 08 0505 084
06:35 068 0720 0538 0a:10 069 0855 on 08.40 073 10:30 aiT 1120 083
12:35 071 1320 072 1406 072 1455 074 1540 -0.76 16:35 078 1725 082
18:50 085 12:.!§ 085 0 048 1:10 0.8 200 B3 BS5 40 0
| Mon2tJun |
08:00 09 00:35 0983 01:30 097 0225 102 03:25 105 04:25 1.08 05:20 109
12:10 09 06:50 -0.96 0740 -1.01 08:35 -1.06 09:35 109 10:35 -111 11:30 -1.12
18:20 -0.86 13:06 099 1400 109 1455 118 1555 125 16:55 128 17:50 129
- e - 2120 2103 2215 107 | 2335 -109
Tue 20 Jun. 30
00:10 -1.08 0105 -1.05 200 -1.01 o255 -095
06:15 107 07:15 104 08:10 1 08.05 094
1225 1.1 1320 -1.04 14:15 087 15:10 088
1845 125 19:40 1.17 2035 107 2130 097
2 [ T T = S e S R R ] B R R T [ R e —— =
s - e d10P 1%
18 inm
»~
e
(=]
>
|
11|I|IlllllHlllllllllllllllllllllllllllllll”l AN
& oI | , (I
o Tide predction
‘g Mean sea level prediction
05 Total sea leve! pradiction
- w=  Highest snd lowest astronomical tide
= == 1% annual exceadance probability
-1k l-!-Pz-?ﬂr-!-?-r-p--!-(q-n—-l-l———1—1—1—1-'1-"-"-!-!-,

123 45678 9101112131415161718192021222324252627 282930
Date, June 2021
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1.11 Lyttelton high-water alert calendar for July 2021
Lyttelton, July 2021: predicted tide + mean sea level

Fri 02 Jul 03
0345  -093 | 0440 087 | 0530  -082
0955 085 10:45 04 11:40 076
1605 082 | 17.00 074 | 1755  -069

0.85 3:15 078

e

Mon 05 Jul
00:05 073 0055 069 01:40 067 02:30 067 03:15 067 03:55 0.68 04:35 07
06:20 079 0705 076 0750 -0.74 08:30 -073 09:15 073 10:00 075 10:40 077
12:30 074 13:20 074 1406 076 14:50 078 15:30 081 16:15 084 16:55 088

1850 066 | 1940 065 | 2030 066 | 2110 068 | 2150 07 | 2235 073 | 23195 075 |
Mon 12 Jul Tue 13 Jul Wed 14 Jul Thu 15 Jul Fri 16 Jul Sst17Jul |

0520 071 | D000  -078 | 0040  -0.81 | 0125  -084 | 0210  -086 | 0300 -D88 | 0350 0.9

11:25 08 | DSOS 072 | 0650 073 | o740 o7vé [ 0825 o076 [ 0815 o079 | 1005 083

1740 088 | 1210 .083 | 1250 -0B5 | 1340 086 | 1425 087 | 1515 D88 | 1610  -086
- 1820 089 | 19905 038 20 8 21: ; 3 p
Mon 19 Jul Tue 20 Jul

0440 092 | 0535 095 | 0015 089 | 0115 092 | 0215 095 | 0310 089 | 0405 102
1055 087 | 1150 092 | 0630 -089 | o725 103 | 0820 106 | 0920  -108 | 1020 111

17:06 087 18:06 -0.89 1245 099 1345 1.06 14:45 i: 15:40 118 16:35 121
! s 2005 0gR 2105 .103 ¥ = za_m 109
05:00 103 05:55 101 0045 -1.06 01%%02 022!6!_’;%95 03.3. -0as 04:00 N -081
11:15 -1 12 1296 -1:1 DS§O 998 0740 -093 08{35 ‘0138 09525 P.Bz 1°f1° 077
2% o | o 115 108 | 05 0o | mss o | gias o6 | za om
2 T e e e e e e e e e e e e e e e e e e e e e e e e e e e e
R P L n
b=
a 1
3 |
E
= IllIl|llllllll|lllllWIIHIIHHlll|||HIlmll|“|Hlll|lllllill
5 !'””""””"“'”'”"”lI'HH'W!'UUH'HHl]'l'H'l'U'“
(}'3 Mean sea level prediction
05 Total sea leve! pradiction

- == Highest sd lowest astronomical tide
= = 1% annual exceedance probability 1y |
-1 e R R R R R T T R TR

12345678 9101112131415161718192021222324252627 28293031
Date, July 2021

14 NIWA high-water alert calendar
15 October 2020 12.10 PM



1.12 Lyttelton high-water alert calendar for August 2021
Lyttelton, August 2021: predicted tide + mean sea level

| Mon02Aug | TueO3Aug | Wed04Aug Thu 05 Aug Fri 06 Aug
04:50 -0.78 0540 -0.74 0015 063 01.05 062 01:50 063 02:40 065 03:25 068
11.00 072 11:50 0.7 0625 -072 07:10 072 0755 073 08:40 076 09:25 079
17:15 066 18.10 064 12:40 0.7 1325 073 14:15 0.76 15.00 oa 15:40 084
23 066 1300 -064 1950 -066 0 07 21:20 074 22:00 079
04:05 072 04:50 075 0535 078 0015 -083 01:00 -096 01:45 098 0Z:35 098
10:10 084 10:55 0.9 11:40 -0.94 0620 081 07:10 083 08:00 086 08:50 089
16:25 o088 17:10 092 17:50 094 1225 -097 13115 -098 14:05 097 14:55 095
2245 084 2330 -0.89 - 18:40 0.94 19:25 0.92 20:20 09 2115 088
| Moni6Aug | Tuel7Aug | Wed18Aug Thu 18 Aug Fri 20 Aug 21
0325 -088 D420 -0.97 0520 -0.98 00.00 0386 01.00 087 02:00 09 02:55 093
09:45 081 10:40 0493 1135 096 0615 -098 a7:10 102 08:10 104 09.05 -1.06
15:50 092 18:50 0.9 17355 091 1235 099 13:35 1.03 14.30 1.07 15:25 1.1
0.86 1 _ 1855 094 19:55 098 2055 102 | 2145 1.05
| Tue24Aug | Fri27 Aug
03:50 098 04:40 087 0530 095 0020 -1.03 041:06 059 01:50 -092 02:35 -085
10:056 -1.08 10:55 -1.08 1145 -1.06 0620 09 0715 087 08:00 082 08:50 078
16:20 | 17:10 107 1755 102 12:35 -1 13:20 082 14:05 -083 14:55 075
2240 107 2330 106 - 1845 084 1035 086 2020 0rr 2110 0r
03:20 -0.78 04:10 -072 04:55 -0.68
09:35 0.74 10:20 071 1110 069
15:45 068 16:35 -0.63 1730 062
2200 085 2250 062 2335 0.6
2 = T T e e e e e e e e e e e e e e e e e e e e e e e e e e
-—-----------—------——-—-—----qrwvyh
_15F Trop 5%
~
?
(=] 1r
>
-l
= os pulAmTATAARAAANA AN nmllllmlln
= JUAIANAILE | Hl III IH (A
& o (I Ill!lllll!lllll ALLRUELE TR ‘ | ' | | | ’ | | | ! | | ] [} l
o] Tide predction
(g Mean sea level prediction
05 Total sea leve! pradiction f
- == Highest snd lowes! astronomical tide '
= = 1% annual exceedance probability () 11 \ | ;
L S R e - e em wm g e e e =
12345678 9101112131415161718192021222324252627 28293031
Date, August 2021
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1.13 Lyttelton high-water alert calendar for September 2021
Lyttelton, September 2021: predicted tide + mean sea level

Thu 02 Sep. Fri 03 Sep
0545  -069 | 0025 059 | 0115 06 02.00 064
1200 069 | 0630 -07t | 0715 D74 | 0BOO 078
1820 084 | 1250 oM 1335 075 14:20 08

- 1910 0688 19: 073 gg:w _ 979 |
| Mon 06 Sep Tue 07 Sep Wod 08 Sep TEEI% ) [ %mm Sat1iSep |
02:50 068 0335 075 0415 081 0505 086 05:50 091 00:30 -107 01:20 -108

08:50 0B84 0540 £9 1030 -088 1115 -103 12:00 -107 0645 0955 07:35 088

15:10 085 15:50 061 16:356 085 17:25 098 18:10 099 12:50 -107 13:45 -1.05

2125 086 | 22110 -092 | 2088 008 | 2345 -103 16:05 0.97 2000 0.54
13Sep | TueldSep | Wed 15Sep Thu 16 Sep __Fri17 Sep 8

0z:10 -1.06 0305 -1.03 D405 -1.01 0505 -088 06:00 -099 00:50 0.85 0145 087

08:30 1 0925 101 1020 1 120 099 12220 098 0700 099 07.55 -1

1440 A 1540 -0.96 1640 094 1745 094 1645 096 13:20 089 14:20 1
55 091 g!:;g 038 ggg 088 Q,Q 085 19:45 A . -1.01

| Mon20Sep | Tue2tSep |  Wod 22 Sep Thu 23 Sep Fri 24 Sep

02:40 089 03:35 0.9 0420 08 0610 088 06:55 0.85 0035  -093 | 0115 087

08:55 -t (0550 -1.02 10:40 -101 1125 -098 12:10 -083 06:45 082 07:20 079

15:10 1 16:00 098 16:45 095 1730 09 18:15 083 1250  -086 13:35 079

2130 -103 2220 -1.03 2308 =101 2350 058 19.05 076 19.50 0r

26 [ __Mon27Sep | Tue2B8Sep |

0155 08 0240 -0.74 0325 0.7 ™15 -0.686 05.05 -068

08:15 076 0800 073 0945 071 1030 069 11:20 069

14:20 073 15:10 067 1600 064 1650 064 1740 066

2040 064 2126 081 22:15 058 2300 057 2345 058

0
1.59-—-----------—------——-—-—----5‘1’0‘—'!/‘"

mmnhlxlmlnllmlml AT AR
of H“]H,“H”“|"”m"“l||||m||n||muumnmuummm |

Tide predction

Mean sea leved prediction
Total sea lovel prediction H
- = o Highest and lowest astronomical tide
= = =+ 1% annual excaedance probability
'1r-!-!-Pz-q—q--rq--v-l--!-t—n-a—-n-J—x——x—l—l——r-r—v-;-,

123456789 101112131415161718192021222324252627282930
Date, September 2021

Sea level (m LVD-37)
o
3]
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