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Conditions — review and outlook

e Climate influence on bird abundance &
distribution

* Rainfall summary

e Climate drivers

* El Nino Southern Oscillation - La Nina
* Indian Ocean Dipole
* Southern Annular Mode

» Summer rainfall & temperature forecasts
* River Murray inflows, storages and flow to S
* Lake Eyre Basin
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Climatic conditions affecting bird abundance & demographics
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Duck and quall hunting in South Australia

Factors influencing waterfowl species and populations

Rainfall Greenness
Index
SEASONAL
/x
Continental SA Wetland River Murray
Status Inflows
ABUNDANCE
+- -+ RECRUITMENT - MORTALITY et ABUNDANCE
MIGRATION

SA Waterfow East-Australia East-Australia East-Australia Natural Hunting
Abundance Waterfowl Waterfowl Breeding Senescence, Pressure

Abundance Abundance Effort (incl. predation

& disease)

Government of South Australia

Department for Environment
and Water




Rainfall 2018 to 2023 (1 Dec - 30 Nov)
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Rainfall deciles: 12 month & cool season
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23 Rainfall in the Murray Darling Basin
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2023 Rainfall deficiencies (drought)

Six-monthly rainfall deficiency for Australia 01/06/2023 — 30/11/2023
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Climate Drivers

Average of international model forecasts for NINO3.4 issued 12 December 2023
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El Nino Southern Oscillation
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Indian Ocean Dipole

TYPICAL IMPACTS IN A
POSITIVE PHASE
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Southern Annular Mode

TYPICAL IMPACTS IN A
POSITIVE PHASE

TYPICAL IMPACTS IN A
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Forecast rainfall

Chance of exceeding median rainfall January to March 2024
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Forecast temperature

Chance of exceeding median maximum and minimum
temperatures - January to March 2024
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River Murray inflows and storages
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River Murray flow to SA

Flow to SA 2023-24 flow to SA outlook
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Flow to South Australia (Calculated) | River Murray data (mdba.gov.au)
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https://riverdata.mdba.gov.au/flow-south-australia-calculated
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Climate — review and outlook summary

Rainfall summary

At the 12-month scale, most of SE Australia experienced between average to very much below average rainfall.
Most of the Limestone Coast experienced only average rainfall.

Throughout the cool season, there was a similar trend with between average to very much below average
rainfall across most of southern Australia.

Diverse rainfall patterns throughout 2023, with January, April, June and November having average to very much
above average rainfall for SA, Vic, NSW (and MDB). The remaining months saw average to below average
rainfall. September and October saw very much below average rainfall for SA, Vic, NSW (and MDB).

Functionally no parts of the MDB were subject to drought (rainfall deficiency). In SA, over the last 12 months,
some areas of the Yorke and Eyre Peninsulas were subject to severe rainfall deficiency.

Climate drivers

El Nifio Forecasts indicate further warming of the central to eastern Pacific is
possible, with SSTs remaining above El Nifo thresholds into the early
southern hemisphere autumn 2024.

IOD |IOD index values have eased from their highest values in October and are
unlikely to re-strengthen. Forecast to return to neutral values from February
and likely to have little influence on Australian climate over coming
months.

Southern Annular Mode Currently neutral and forecasted to remain mostly neutral.



Climate — review and outlook summary cont.

Summer rainfall forecast

Low likelihood of exceeding average rainfall over Qld, eastern NSW, Victoria and western WA.
Trending mostly low to average over NT. Average to slightly above average in areas of SA.

Summer temperature forecast

Very to extremely high likelihood of exceeding median maximum temperature over most of
Australia. Southern SA has a high likelihood of exceeding median maximum temperature.

MDB inflow and storage

Inflows lower than long-term average since late July. November flows were around 453 GL, which
is well below the long-term average for November of 764 GL

Whole of basin storage at 88% down from 99% this time last year; southern basin at 91%,
northern basin at 80% & Lachlan 94%.

Flow to SA

The year started out with extremely high flows from 2022 (around 180 GL/day) but had a sharp
decline from mid January and are currently at about 20 GL/day, much lower than 2022.
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Waterfowl Abundance and
Distribution, and Habitat
Availability

* Eastern Australian Waterbird Survey
» Wetlands and Waterfowl| Surveys
* SA Aerial Surveys




Eastern Australian Waterbird Survey (EAWS)
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EAWS - Wetland Index & Distribution

2023 Wetland area index — 192,083 ha
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EAWS - Waterbird abundance & distribution
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EAWS - Waterbird locations

Where the birds are:
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EAWS — Waterbird Breeding

2023 Breeding index — 6,036
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EAWS — Game Duck

Table 3. Trends in abundances of game species from the Eastern

1000000~ Australian Waterbird Aerial Survey (1983-2023).
Pacific black duck decline rr=0.32, p<0.001 decline r=0.21, p=0.004
Australasian showeler  decline r=0.45 p<0.001 decline r=0.38, p<0.001
Chestnut teal notrend  r°=0.02, p=0.337 notrend  =0.01, p=0.628
Grey teal decline r=0.27, p=0.001 decline r=0.18, p=0.008
Hardhead notrend  =0.06, p=0.140 notrend  #=0.03, p=0.321
Mountain duck decline r=0.34, p<0.001 decline r=0.26, p=0.001
Pink-eared duck notrend  #=0.07, p=0.092 notrend  =0.08, p=0.092
1 ] ] ] | ] 1% ] | ] 1 ] B B
1983 1993 2003 Australian Wood duck  decline r=0.13, p=0.019 no trend #=0.04, p=0.235
Year
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EAWS game duck species composition

EAWS Game Duck Abundance and Wetland Area Index

iM
700k
0.8M 600k

/ |

- |
o] ‘] \ 1]
O \ 500k £
m 0.6M \ | p
o \ [ 2
= | *‘ ook g

I Pt
a \ | E
< | f =
T o0.4am \ll [ 30“%
@ n [ =
l | | / I 200k
0.2M == -
= -
& B = - =
= - [ - . B
= = - = - ~ = e 100k
= | — — | 0=
0
5 % 8 &3 8 88 3§ 828 85886858858 506 0 cF:8ifE5ga8Ef s
e = = = = = = = = = = A= R R R R R R R R R R R R R R
B GreyTeal ] Chestnut Teal Black Duck [l Wood Duck [l Mountain Duck [J] Blue-winged Shoveler ] Hardhead Pink-eared Duck Average total game—e— Wetland index ha

20U Government of South Australia

& - : :
lTl ASUOST‘RJIﬂ W aDsgw;s: for Environment



SA Wetland and Waterfow! Surveys

* Annual DEW volunteer-based survey (since 2003)
* Thanks to all volunteers and DEW who assisted with the 2023

surveys | o
. . Pantso AR i Rl
 Provides snapshot of suite of wetlands mm%ﬁ@@w e
* Indication of trends - not intended as absolute > '
measure
* 90 wetlands surveyed in 2023 (total approx. 100 in
register)
« Numbers much higher than last year K
« 122 surveys conducted a3
* 171.5 hours of survey effort by 81 individuals m@
Camu P SwEmigs
* 79,951 ha surveyed i

©l0¢
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SA Wetland and Waterfowl Surveys — effort summary

Murraylands Fleurieu Coorong South East

No. of Wetlands Wetland Area No. of Wetlands Wetland Area No. of Wetlands Wetland Area No. of Wetlands Wetland Area No. of Wetlands Wetland Area
Surveyed Surveyed (ha) Surveyed Surveyed (ha) Surveyed Surveyed (ha) Surveyed Surveyed (ha) Surveyed Surveyed (ha)




2023 SA Surveys — Wetland Capacity
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SA Surveys — Waterfowl Distribution

SA Surveys - Waterfowl Distribution
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SA Surveys — Waterfowl Composition
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SA Surveys — Waterfowl| Species Proportions

SA Surveys - Waterfowl Species Proportions
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Game duck abundance

Grey Teal Chestnut Teal Black Duck Wood Duck Mountain Duck Shoveller Hard Head Pink-eared Duck Totals

43 848 3 2.80 385 102 428 8,126 G, 94f 8
39,788 2,746 3,038 a0 3,868 2,118 4673 6,762 63,796
27,338 1,848 oL4 222 4. 203 =200 3,180 292 48 554
22 88 2078 2 096 i 216 78 1,520 3,396 37,806
22,594 2,055 T0%5 i 4 537 908 1,792 o8¢ 35,685
250 2,398 24 818 3,125 518 1,089 94 6,506
39,626 3,232 2,955 724 3,539 364 7,084 2,088 60,612
3,801 826 33 05 5,609 86 60 3 898
86 256 7.3 3, 689 661 5,482 715 26,342 1,358 35 8¢
27,695 5,734 5,31 G686 11,422 2,33 3,434 7472 75,085
89105 2,658 Gag 627 2052 4419 8,435 53 115,33
130,353 5,084 ag2 613 10,730 2634 2.967 15,915 171,277
28 392 630 243 464 25 6,374 2.2 5,48 5811
2,200 01 aa7 T2 6,112 87 83 107 ), 709
34,009 5.77E 2,324 84 692 7 3.636 535 49 983
54 665 1,846 3,838 672 3,082 2076 3,809 3028 83,114
15,15 2,818 2,283 395 955 438 1,34 572 23,954
4 845 1,656 2 375 6478 134 808 178 272
7,715 1,800 3,748 72 33 73 1,815 2873 2362
4 703 1,19 2,268 84 2876 21 8 2,028




Species proportions

Grey Teal Chestnut Teal Black Duck Wood Duck Mountain Duck Shoveller Hard Head Pink-eared Duck

f 8 1.8 5

65 5.3 } 2 5.8 2 7 3
27 5 2.5 7 40.4 0.6 0.2

5
[{=)

68 1.6 ! 7 3 7 3.1
B5 B 44 4 u.o 3.7 £ S oL
. 1.6 6 4 : 5.6
a 9 v, 7 a i

o] E E o
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Average 55.8



2023 abundances relative to long-term averages

Blue-
Chestnut Mountain ) Pink-eared
Grey Teal Black Duck | Wood Duck winged Hard Head

Teal Duck Duck

Shoveller

696

72,395

5,122

5,229

3.415

7,562 7,196

2023 42 873

dataset average

40,618 3.812 3.012 4,680 1.444 4682 3.933 63.120
(2003-2023) ' '
% of
average
2023 134.420 20,357 23,574 22.988 2,868 2 523 13.769 116,582 337.081
dataset average 106,983 1,729 17.224 12,933 7396 2,090 15.048 37,565 201,871

(1983-2023)

2023 as % of dataset
average
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erial Surveys
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Waterfowl and habitat summary

South Australia

Wetland habitat in 90 SA
wetlands

Abundance of ducks

Species dominance

Eastern Continental Scale

Wetland area index
Total waterbird abundance

Breeding index & # species
breeding

Game duck species

Around 92% of wetlands were partially-full to full. Coorong, Fleurieu and
Murraylands sites mostly full. SE sites variable from full to empty.

Just above the long-term average since 2003 c. 115%.

Abundance relative to long-term average: Murraylands 176%, Fleurieu 77%,
South East 159% and Coorong 42%.

Resident:nomadic species approximately 1:2, compared to average
approximately 1:4

Wetland area decreased considerably from the previous flood year, to below
the long-term average.

Increased from 2022 and well above the long-term average: the 7th highest in
41 years.

Total Breeding index (nests + broods) was 6,036 which has decreased order of
magnitude from 2022 — 5 species comprised 97% of the total breeding
recorded with the vast majority being Little Black Cormorants.

5 of 8 species (PBD, AS, GT, MD, AWD*) show continued long-term decline in
abundance




Landscape Condition

» Remotely sensed wetland extent
* Plant Growth Index

* Soil Moisture

» Pasture Biomass




Remotely sensed wetland extent

September 2022 September 2023
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ensed wetland extent

| coverage (subregions)

i

IBRA subregions - difference in area wet (%)

IBRA subregions - difference in area wet (%) from 2023 Sep to
2022 Sep

UUUUUUUUUUUUUUUUUUU

Difference in extent between
0.000001 - 10.000000 September 2023 and
-0.999999 _0.000000 September 2022

-19.999900 - 10.000000




Plant Growth Index — anomaly to average
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ant Growth Index — anomaly to avera

Annual Conditions
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Available Soil Water (0-100cm

(Relative to historical records from 1957)

Available Soil Water (0-100 cm
Relative to Historical Records from 1957
November 2019

Available Soil Water (0-100 cm
Relative to Historical Records from 1957
Movember 2018

www.LongPaddock.gld.gov.au

Available Soil Water (0-100 cm
Relative to Historical Records from 1957
November 2021

Available Soil Water (0-100 cm
Relative to Historical Records from 1957
MNovember 2022 .

www.LongPaddock.gld.gov.au

DU ) Department for Environment
and Water
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Available Soil Water (0-100 cm
Relative to Historical Records from 1957
November 2020
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Available Soil Water (0-100 cm
Relative to Historical Records from 1957
November 2023
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Available Soil Water (0-100cm)

(Relative to historical records from 1957)

Available Soil Water (0-100 cm) Available Soil Water (0-100 cm)
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Pasture Biomass
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Pasture Biomass

TSDM Percentile

Relative to Historical Records from 1957
30 November 2022
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Landscape Condition summary

Wetland Extent

For wetlands in the ‘Agricultural Zone', around 24% 'wet’ in September 2023. Compared with 27% in
September 2022 and 25% in September 2021.

Plant Growth Index relative to average

Cumulative mean plant growth for the agricultural zone was average, with patches of below average in Upper
North. Arid zone highly variable, with the northeast of the state being mostly below average, west had mostly
average and the central north had above and below average.

Available Soil Water

Soil moisture across most of MDB and SA mostly average to well below average.

Pasture Biomass

The majority of pasture biomass (as Total Standing Biomass (TSDM)) across MDB and SA is below
average to average with some patches above and well above average in the MDB area. The pasture
biomass around the Coorong is high and extremely high.

20U  Government of South Australia
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2024 open season
considerations
« 2023 open season review

* Open season summary
 Guidance matrix




2023 open season review

* ‘Restricted 2" duck season
* 14 week season 18 March — 25 June 2023
» Bag limit — 8 birds per hunter per day
 Excluded: Australasian (Blue-winged) Shoveler and Pink-eared Duck
* Bool Lagoon Game Reserve closed
« 1337 permits issued

* Restricted quail open season
* 13 week season 29 April — 30 July 2023
« Bag limit — 25 stubble qualil per hunter per day
* Open season applies to all of state
239 permits issued




Duck & Quail Seasons at a glance

Duck Open Season - Quail Open Season

18/03/23 — 25/06/23

2023 Season open R2

29/04/22 -31/07/21

“ 2022 Season open R2 19/03/22 - 26/06/22 _ 20 30/04/22 - 31/07/22
“ 2021 Season open R3 20/03/21 - 27/06/21 _ no open season declared

“ 2020 Season open R3 28/03/20 - 31/05/20 _ no open season declared

“ 2019 Season open R2 16/03/19 - 30/06/19 _ 15 16/02/19-31/08/19
“ 2018 Season open R1 17/02/18 — 24/06/18 _ 20 17/02/18 - 26/08/18
_ 2017 Season open R1 18/02/17 — 25/06/17 _ 25 18/02/17 - 13/08/17
“ 2016 Season open R3 19/03/16 — 26/06/16 _ 20 13/02/16-31/07/16
“ 2015 Season open R1 14/02/15 - 28/06/15 _ 25 04/04/15-30/08/15
“ 2014 Season open R1 15/02/14 — 29/06/14 _ 20 15/02/14 - 27/07/14
“ 2013 Season open FULL 16/02/13 - 30/06/13 _ 25 16/02/13 - 28/07/13
“ 2012 Season open FULL 18/02/12 — 24/06/12 _ 25 03/03/12-29/07/12
“ 2011 Season open FULL 19/02/11 - 26/06/11 _ 20 02/04/11-31/07/11
“ 2010 Season open R3 27/03/10-27/06/10 _ 15 03/04/10-25/07/10
“ 2009 Season open R3 28/03/09 - 31/05/09 _ 15 28/03/09-31/05/09
_ 2008 Season closed no open season declared _ 15 05/04/08 — 27/07/08
_ 2007 Season closed no open season declared _ 10 07/04/07 - 29/07/07
“ 2006 Season open FULL 12* 18/02/06 — 25/06/06 _ 25 18/02/06 — 30/07/06

N/ e

UnI|m|ted WD, **' = Max 6 PBD, "***

= Max 1 MD & max 1 PED, ****' = no HH, PED, ~ = no PED. Note that BWS have not been in the bag for any year listed on this page



Guidance Matrix — Season setting

SA wetland SA River Murray Number of all o
SA waterfowl status inflows Total waterfowl Waterbird Breeding index
abundance abundance species all species Season Status
0 i = .
(ground counts) (% wetlands in (-6 GL/day (EAAWS) breeding (EAWS)
the range 2-5) entitlement flow) (EAWS)
Entitlement flow
>80,000 >80% wetlands - average local >300,000 >12 >2,500
breeding
Below entitlement
60-80,000 70-80% wetlands - most managed 240-300,000 10-12 1,876 — 2,500
wetlands watered
Below entitlement
40-60,000 50-70% wetlands - some managed 180-240,000 8-9 1,251 - 1,875 Restricted level 2
wetlands watered
Below entitlement
20-40,000 40-50% wetlands | - limited watering of 150-180,000 5-7 625 — 1,250 Restricted level 3
icon sites
Below entitlement flow
<40% wetlands - main channel flow <150,000 <5 <625

<20,000

only




Duck & Quail Seasons guidance matrix
parameters and season status 2016-2023

SA waterfowl SA wetland status , ,
abundance SA River Murray inflows Total waterfowl Number of all Breeding index all

abundance (EAWS) Vt\)/i[:;?rllrgd (TETV(\:/I g)s species (EAWS)

(% wetlands in the Season Status

range 2-5) (6 GL/day = entitlement flow)

Ground(SA Aerial)

2023

2022

23,627
2021 (26,929)
2021 Season Open

2020 R3

23,954 2020 Season Open
2019 (72,677) — e

2018

2016

Government of South Australia

m SOUTH QY& Department for Environment

AUSTRALIA and Water




Duck & Quail Seasons guidance matrix
parameters and season status 2005-2015

SA waterfowl SA wetland status

SA River Murray inflows Number of all
abundance

Total waterfowl Breeding index all

abundance (EAWS) Vt;/ra:;?rz;d (sérfv?/lg)s species (EAWS)

(% wetlands in the Season Status

Ground(SA Aerial) range 2-5) (6 GL/day = entitlement flow)

2016 Season Open

2015 R3

2014
2013
2012
2011

2010

2009 172,253 7 2010 Season open
R3
2008 36,506 . B:elow entljtlemen.t flow. 5 795 2009 Season open
- limited watering of icon sites R3
2006 37,806

2005
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