Lindsay Leake

24/5/2018

To whom it may concern;

The enclosed graphs and data have been compiled by myself to highlight the substantial decrease in flows into
rivers in southemn Australia they are as follows;

1. Murray System Inflows (excl. Snowy, Darling, Inter-valley trade and Environmental Inflows).

a. Ihave obtained from MDBA annual inflow figures and compiled graphs showing;
i 5,10,20,30,40-year moving average inflows
ii.  5,10,20,30,40-year block average inflows (where there is a balance of years less than the
number of years I have used the balance number of years)
iii. [have also included the calculations
2. Perth dam Inflows
a. Graph titled “Changes in rain and Water Supply” obtained from Professor Mike Young Adelaide
University showing the relationship between decrease in rainfall and decrease in inflows.
. Graph obtained from Water Corporation Perth web site (link shown on graph from Water Corp)
c. Graphs for Annual, 5,10,20,30,40-year moving, averages
d. Graphs for 5,10,20,30,40-year Block average.
3. Grampians Wimmera, Mallee (Wimmera-Mallee System Headworks).
a. Graph obtained from Goulburn Wimmera Mallee Water web site (link is at bottom of graph).
b. Estimations of flows calculated by overlaying graph on excel spreadsheet (within 1% of GWM
figures)
c. Graphs for Annual, 5,10,20,30,40-year moving averages
d. Graphs for 5,10,20,30,40-year Block average.

4. In my opinion these graphs quite clearly show that in recent years that there has been a significant
deterioration in the inflows into these three river systems, which I believe is reasonable to atiribute to climate
change, and there needs to be added in the calculations for the availability of water to meet the needs of the
Murray Darling Basin Plan a significantly large margin for error.
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5 Year Moving Average

Datz Jupplisd by MDEBA
iled by Lindsay Leake {

Murray River Inflows
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Data Supplied by MDBA
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Murray River Inflows
10 Year Moving Average

§ I P

o

125

E000n

G,000.0

EN v ]

LT
s10%
FI0'T
11as
60T
L00'E
S00°C
0T
e
6661
L66'1
S66'1
w661
1667
686'1
LEE
4861
861
1861
6L6'T
LLET
$L6'T
FLET
6T
6961
L86'T
S96'1
96T
1961
G361
ISE'T
5561
vEE T
1861
661
Lha't
SHET
£6 1
161
Gr6' 1
LE6T
SE6T
a1
w61
G161
LI6T
5161
$I6T
161
616'T
161
5161
£T61
1161
66T
LOET
S06°T
61
161

—— 10 Year Moving Average ——Long Term Average (9139 GL)

Year Ending

Lindsay Leake

Compiled by



=

40 Yr Moving Average

Dara supplied by MDBA
Compiled by Lindsay Laaks |

Murrav River Inflows

M
o o o (=] L] 3 3 < =3
= =] =] i i i o L |
- ] oF =3 @ n = =5 -
- - =t —
seunesy

=
=
4
weeLome Term Average (9139 GL)

=4

=

b

—
Average

@ &
f A
—_— e
Alpving -

&
=
-4
40 Year!

Lindsay Leake

Compiled by


mailto:1.tp7!:i@L

. 2ONG Term Average 1892-2017 =
. GlQalitres
91394

Average Inflow years ending 2017 Shortfall

syears ol 6343.5| 27999 30.6%
BLBCo LR S | e 718721 19922 21.4%
OYyears ... 99726] 31668 ]| 34.6%
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Murray Inflows

Source MDBA

5 Year Block Averages
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Murray Inflows
Source MDBA

10 Year Block Avera
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Murray Inflows

Source MDBA
20 Year Block Averages
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Murray Inflows

Source MDBA
30 Year Block Averages
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Murray Inflows
40 Year Block Averages
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Long
Term
Average
(9139 Gl) Year Gigalitres 5 Year Av 10 Year Av 20 Year Av 30 Year Av 40 Year Av

9139 1892 9,221.9 10,921.4 8,659.2 8,063.3 9,062.3 9,047.5
9139 1893 14,048.5 10,921.4 8,659.2 8,063.3 9,062.3 9,047.5
9139 1894 20,216.5 10,921.4 8,659.2 8,063.3 9,062.3 9,047.5
9139 1895 6,766.7 10,921.4 8,659.2 8,063.3 9,062.3 9,047.5
9139 1896 4,353.6 10,921.4 10,921.4 8,659.2 8,063.3 9,062.3 9,047.5
9139 1897 4,895.2 6,397.0 8,659.2 8,063.3 9,062.3 9,047.5
9139 1898 5,995.8 6,397.0 8,659.2 8,063.3 9,062.3 9,047.5
9139 1899 5,345.4 6,397.0 8,659.2 8,063.3 9,062.3 9,047.5
9139 1900 9,978.7 6,397.0 8,659.2 8,063.3 9,062.3 9,047.5
9139 1901 5,769.8 6,397.0 6,397.0 8,669.2 | 8,659.2 8,063.3 9,062.3 9,047.5
9139 1902 1,995.7 7,870.2 7,467.4 8,063.3 9,062.3 9,047.5
9139 1903 6,125.6 7,870.2 7,467 .4 8,063.3 9,062.3 9,047.5
9139 1904 7,364.8 7,870.2 7,467 .4 8,063.3 9,062.3 9,047.5
9139 1905 8,187.3 7,870.2 7,467 .4 8,063.3 9,062.3 9,047.5
9139 1906 15,677.7 7,870.2 7,870.2 7,467.4 8,063.3 9,062.3 9,047.5
9139 1907 4,901.7 7,064.5 7,467 .4 8,063.3 9,062.3 9,047.5
9139 1908 4,667.9 7,064.5 7,467 .4 8,063.3 9,062.3 9,047.5
9139 1909 11,501.5 7,064.5 7,467 .4 8,063.3 9,062.3 9,047.5
9139 1910 6,919.1 7,064.5 7,467 .4 8,063.3 9,062.3 9,047.5
9139 1911 7,382:2 7,064.5 7,064.5 7,467.4| 74674 8,063.3 8,063.3 9,062.3 9,047.5
9139 1912 6,505.3 7,722.5 11,060.2 10,031.7 9,062.3 9,047.5
9139 1913 5,358.2 1,422.5 11,060.2 10,031.7 9,062.3 9,047.5
9139 1914 1,984.7 14225 11,060.2 10,031.7 9,062.3 9,047.5
9139 1915 9,480.6 7,722.5 11,060.2 10,031.7 9,062.3 9,047.5
9139 1916 15,283.9 7,122.5 11225 11,060.2 10,031.7 9,062.3 9,047.5
9139 1917 30,699.5 14,397.9 11,060.2 10,031.7 9,062.3 9,047.5
9139 1918 14,706.3 14,397.9 11,060.2 10,031.7 9,062.3 9,047.5
9139 1919 4,015.1 14,397.9 11,060.2 10,031.7 9,062.3 9,047.5
9139 1920 11,061.2 14,397.9 11,060.2 10,031.7 9,062.3 9,047.5
9139 1921 11,507.3 14,397.9 14,397.9 11,060.2 | 11,060.2 10,031.7] 9,062.3| 9,062.3 9,047.5
9139 1922 5531.5 9,390.7 9,003.2 10,031.7 8,284 .4 9,047.5
9139 1923 11,543.4 9,390.7 9,003.2 10,031.7 8,284 .4 9,047.5




9139 1924 11,879.5 9,390.7 9,003.2 10,031.7 8,284.4 9,047.5
9139 1925 871508 9,390.7 9,003.2 10,031.7 8,284 .4 9,047.5
9139 1926 9,848.3 9,390.7 9,390.7 9,003.2 10,031.7 8,284 .4 9,047.5
9139 1927 4,879.9 8,615.7 9,003.2 10,031.7 8,284 .4 9,047.5
9139 1928 7,139.5 8,615.7 9,003.2 10,031.7 8,284.4 9,047.5
9139 1929 4,498.5 8,615.7 9,003.2 10,031.7 8,284.4 9,047.5
9139 1930 G.371.7 8,615.7 9,003.2 10,031.7 8,284.4 9,047.5
9139 1931 20,189.0 8,615.7 8,615.7 9,003.2| 9,003.2| 10,031.7 10,031.7 82844 ©0475| 09,0475
9139 1932 11,4831 10,208.0 8,136.3 7,925.0 8,284.4 9,671.7
9139 1933 7,360.6 10,208.0 8,136.3 7,925.0 §,284.4 9,671.7
9139 1934 11,953.5 10,208.0 8,136.3 7,925.0 8,284 4 9,671.7
9139 1935 11,204.6 10,208.0 8,136.3 7,925.0 8,284.4 9,671.7
9139 1936 9,038.1 10,208.0 10,208.0 8,136.3 7,925.0 8,284 .4 9,671.7
9139 1937 3,845.8 6,064.7 8,136.3 7,925.0 8,284.4 9,671.7
9139 1938 2,484.5 6,064.7 8,136.3 7,925.0 8,284 .4 9,671.7
9139 1939 17,203.7 6,064.7 8,136.3 7,925.0 8,284.4 9,671.7
9139 1940 21132 6,064.7 8,136.3 7,925.0 8,284.4 9,671.7
9139 1941 4,076.2 8,064.7 6,064.7 8,136.3| 8,136.3 7,925.0 8,284.4 9,671.7
9139 1942 11,380.4 6,302.6 7,713.6 7,925.0 8,284.4 9,671.7
9139 1943 5471.0 6,302.6 7,713.6 7,925.0 8,284.4 9,671.7
9139 1944 2,473.7 6,302.6 7,713.6 7,925.0 8,284.4 9,671.7
9139 1945 4,351.1 6,302.6 7,713.6 7,925.0 8,284 .4 9.671.7
9139 1946 7,836.7 6,302.6 6,302.6 7,713.6 7,925.0 8,284.4 9,671.7
9139 1947 9,181.8 9,124.6 7,713.6 7,925.0 8,284 4 9,671.7
9139 1948 6,195.8 9,124.6 7,713.6 7,825.0 8,284 .4 9,671.7
9139 1949 7,024 1 9,124.6 7,713.6 7,925.0 8,284 .4 9,671.7
9139 1950 11,2691 9,124.6 7,713.6 7,925.0 8,284 .4 9,671.7
9139 1951 11,852.2 9,124.86 9,124.6 77136 7,713.6| 79250 79250] 82844 | 8,284.4 9,671.7
9139 1952 22,209.7 19,772.5 14,212.3 11,418.4 11,735.8 9,671.7
9139 1953 13,946.5 19,772.5 14,212.3 11,418.4 11,735.8 9,671.7
9139 1954 6,374.9 19,772.5 14,212.3 11,418.4 11,735.8 9,671.7
9139 1955 18,913.8 19,772.5 14,212.3 11,418.4 11,735.8 9,671.7
9139 1956 37,3277 19,7725 19,772.5 14,212.3 11,418.4 11,735.8 9,671.7
9139 1957 5,407.2 8,662.0 14,212.3 11,418.4 11,735.8 9,671.7
9139 1958 12,478.3 8,652.0 14,212.3 11,418.4 11,735.8 9,671.7
9139 1959 5,178.1 8,652.0 14,212.3 11,418.4 11,735.8 9,671.7
9139 1960 14,085.6 8,652.0 14,212.3 11,418.4 11,735.8 9,671.7




9139 1961 6,111.0 8,652.0 8,652.0 14,212.3 | 14,212.3 11,418.4 11,735.8 9,671.7
9139 1962 6,273.2 8,046.4 8,624.5 11,418.4 11,735.8 9,671.7
9139 1963 7,062.5 8,046.4 8,624.5 11,418.4 11,735.8 9,671.7
9139 1964 14,309.9 8,046.4 8,624.5 11,418.4 11,735.8 9,671.7
9139 1965 4,702.1 8,046.4 8,624.5 11,418.4 11,735.8 9,671.7
9139 1066 7,884.2 8,046.4 8,046.4 8,624.5 11,418.4 11,735.8 9,671.7
9139 1967 2:315.8 9,202.6 8,624.5 11,418.4 11,735.8 9,671.7
9139 1968 10,037.7 9,202.6 8,624.5 11,418.4 11,735.8 9.671.7
9139 1969 8,382.1 9,202.6 8,624.5 11,418.4 11,735.8 9,671.7
9139 1970 14,510.9 9,202.6 8,624.5 11,418.4 11,735.8 9,671.7
9139 1971 10,766.4 9,202.6 9,202.6 86245 | 862451 11,4184 11,418.4 11,735.8) 9,671.7| 9,671.7
9139 1972 4,412.0 15,989.5 12,370.7 10,912.8 11,735.8 8,997.3
9139 1973 18,280.8 15,989.5 12,370.7 10,912.8 11,735.8 8,997.3
9139 1974 31,7753 15,989.5 12,370.7 10,912.8 11,735.8 8,997.3
9139 1975 20,048.7 15,989.5 12,370.7 10,912.8 11,735.8 8,997.3
9139 1976 5,430.5 15,989.5 15,989.5 12,370.7 10,912.8 11,735.8 8,997.3
9139 1977 4,831.1 8,751.9 12,370.7 10,912.8 11,735.8 8,997.3
9139 1978 10,867.5 8,751.9 12,370.7 10,912.8 11,735.8 8,997.3
9139 1979 7,300.2 8,751.9 12,370.7 10,912.8 11,735.8 8,997.3
9139 1980 5,057.2 8,751.9 12,370.7 10,912.8 11,735.8 8,997.3
9139 1981 15,703.7 8,751.9 8,751.9 12,370.7 | 12,370.7 10,912.8] 11,735.8 | 11,735.8 8,997.3
9139 1982 2,005.1 7,927.0 9,454.9 10,912.8 7,872.8 8,997.3
9139 1983 10,708.7 7,927.0 94549 10,912.8 7,872.8 8,997.3
9139 1984 9,969.9 7,927.0 9,454.9 10,912.8 7,872.8 8,997.3
9139 1985 5,469.0 7,927.0 9,454.9 10,912.8 7,872.8 8,997.3
9139 1986 11,482.2 7,927.0 7,927.0 9,454.9 10,912.8 7,872.8 8,997.3
9139 1987 6,507.0 10,982.8 9,454 9 10,912.8 7,872.8 8,997.3
9139 1988 8,513.6 10,982.8 09,4549 10,912.8 7,872.8 8,997.3
9139 1989 16,262.4 10,982.8 9,454.9 10,912.8 7,872.8 8,997.3
9139 1990 14,577.4 10,982.8 9,454.9 10,912.8 7,872.8 8,997.3
9139 1991 9,053.7 10,982.8 10,982.8 94549 | 98,4549 10912.8 10,912.8 7,872.8 8,997.3
9139 1992 14,692.6 12,392.3 9,063.9 7,081.8 7,872.8 8,997.3
9139 1993 17,427.8 12,392.3 9,063.9 7,081.8 7,872.8 8,997.3
9139 1994 4,483.2 12,392.3 9,063.9 7,081.8 7,872.8 8,997.3
9139 1995 11,124.2 12,392.3 9,063.9 7,081.8 7,872.8 8,997.3
9139 1996 14,233.8] 12,392.3 12,392.3 9,063.9 7,081.8 7,872.8 8,997.3
9139 1997 3,130.0 5,735.5 9,063.9 7,081.8 7,872.8 8,997.3




9139 1998 5,662.2 5,735.5 9,063.9 7,081.8 7,872.8 8,997.3
9139 1999 4,760.8 5,735.5 9,063.9 7,081.8 7,872.8 8,997.3
9139 2000 10,456.2 5,735.5 9,063.9 7,081.8 7,872.8 8,997.3
9139 2001 4,668.5 95,7355 5,735.5 9,063.9| 9,063.9 7,081.8 7,872.8 8,997.3
9139 2002 2,503 .1 3,996.2 5,099.6 7,081.8 7,872.8 8,997.3
9139 2003 5,232.3 3,996.2 5,099.6 7,081.8 7,872.8 8,997.3
9139 2004 4,5627.6 3,996.2 5,099.6 7,081.8 7,872.8 8,997.3
9139 2005 6,574.6 3,996.2 5,099.6 7,081.8 7,872.8 8,997.3
9139 2006 1,143.6 3,996.2 3,996.2 5,099.6 7,081.8 7,872.8 8,997.3
9139 2007 2,051.4 6,202.9 5,099.6 7,081.8 7,872.8 8,997.3
9139 2008 1,990.7 6,202.9 5,099.6 7,081.8 7,872.8 8,997.3
9139 2009 2,809.0 6,202.9 5,099.6 7,081.8 7,872.8 8,997.3
9139 2010 11,964.5 6,202.9 5,099.6 7,081.8 7,872.8 8,997.3
9139 2011 12,1991 6,202.9 6,202.9 50096 | 50996 70818 7,081.8] 7,8728| 78728 8997.3| 8,997.3
9139 2012 11,1911 7,720.4 7,151.5 7,151.5 7,151.5 7,151.5
9139 2013 5,259.1 7,720.4 7,161.5 7,151.5 7,151.5 7,151.5
9139 2014 4,564.5 7,720.4 11615 7,151.5 7,151.5 7,151.5
9139 2015 3,062.2 7,720.4 7,151.5 7,151.5 7,161.5 7,151.5
9139 2016 14,524.9 7,720.4 7,720.4 7,151.5 7;1581.5 7,151.5 7,151.5
9139 2017 4,306.9 4,306.9 4,306.9 7,161.6| 7,45158] 7,1515 7,161.5] 71515 7,451.5] 7,151.5] 7,151.5
1,151,566.5

Average Inflows

9,139 (126 years)

5,973 Average last 20 years (1998-2017)

Compiled by Lindsay Leake




Rainfall for Jarrahdale
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Figure 3: Historical inflows to the Wimmera-Mallee System Headworks
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Figure 3: Historical inflows to the Wimmera-Mallee System Headworks
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