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Flow Duration curves under different vegetation types
high rainfall area
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Increased zero-flow days
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Current Predictive Models

Mean annual water balance model (Zhang curves)
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Annual Streamflow (mm)

Current Predictive Models

Annual Rainfall (mm)
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FDC and Vegetation changes

Developing a predictive model

Step 1

= Parameterise the FDC
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Parameterise the FDC

Develop a model that will allow the range of FDCs to be described

Steps involved
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FDCs and Vegetation change
A predictive model

Step 1
= Parameterise the FDC
Step 2

= Link the parameterisation of the FDC to the mean annual water
balance model of Zhang et al.

g
Australian Government
Australian Centre for

r

ACIAR Final Project Review Meeting - Yangling, China, October 2005




100 100
Flow Time Series
10 10| Current Vegq.
= >
g . S
£ S -
E S
% 0.1 ; 01 N
[ ie)
0.01 - “ 0.01-
0.001 ‘ ‘ ‘ 0.001 \ T T T
Date Percentage of time flow is exceeded
100
10 New Veg. Cover
g
E 1 - ?
£
0.1
E n
" 0.01 -
0.001 ‘ ‘ ‘ |
0 20 40 60 80 100

Percentage of time flow is exceeded
ACIAR Final Project Review Meeting - Yangling, China, October 2005




Australian Government

Australian Centre for

Inter

Agr

10

Flow (mm/day)
0

-1

Pine Planfm

10

20 40 60

80 100

Percentage of time flow is exceeded

Flow (mm/day)

Pasture

Native Forest

20 40 60
Percentage of time flow is

ACIAR Final Project Review Meeting - Yangling, China, October 2005

80 100

exceeded



Adjusting the CTF
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CTF Percentile

A simple rainfall runoff model

= 3 parameters
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Aimed to get mass balance and pick up days when flow occurs.
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Median Flow

onhdaitional
Water Year | Median Sope Uppe Lower Mean
1940 0.63 -0.26 -0.08 -0.62 0.82
1941 1 -0.3 0.06 -049 1.28
1942 1.63 -0.57 04 -0.A4 2.66
1943 1.16 -043 013 -1.19 1.82
1944 1.02 -0.31 -0.11 -0.62 147
1945 1.37 -0.59 0.56 121 213
1946 1.27 -0.4 0.19 -1.18 2.27
1947 1.04 -0.28 -0.13 -0.26 141
1948 0.86 -0.39 -0.11 -1.07 144
1949 12 -0.38 0.24 -0.67 1.62
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Curve fitting parameters

Slope

= Determined as the slope for the period of record FDC
Lower exponent

= Determined from the slope and either the CTF percentile of 95% flow
Upper exponent

= Determined as the upper exponent for the period of record FDC
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www.toolkit.net.au

An example of predicting the impact of
vegetation on the FDC

Quishui River

catchment
MODELLINGTOOLKIT %




Study Catchment

B
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Hong Kong

1 Jialuhe Catchment

2 Qiushuihe Catchment
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— Qiushui River catchment is characterized by
loess hills and bed rocks; and is highly
fragmented with gullies.

— Area of 1989 km?2

— Average rainfall of 509 mm

— Average potential evaporation of 1820 mm




Complex soil conservation measures

Temracs Dame Afforestation Pasture Total ERC
Catchument Year - -
lan FAGY lmm®* FARY bnt FAM%)  low FAME)  lmr P
Qiushui 1060 ‘2.4 z0 4.6 4 373 30 8.3 7 122 .6 6.5
. (1,989 km®) 1079 1419 53 127 5 1136 41 12.1 4 280.3 15.0
e A.ustra:;l.Centrefor 1959 l'ﬁ]' 1 4: 1 ]I j _1 lﬂﬂ ]I Sﬂ 14 E 4 -'1-[”]1 :1 .4
1 100 2634 49 242 4 318.3 51 19.8 3 625.8 13.4
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Changes in flow duration curves (FDCs)
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1FCFC Wizard ¥1.0.0

Data Input
—Doaily flow data
Catchment area I‘] 989 3: k™2 U riitz
[Ipen | Remowe |
Australian overnment
Australian Centre for Ouizhihe part? cav TimeSenes

International Agricultural Research

ll|l14|Llh.J.|J nn;”1|‘| Cal

—Daily rainfall data

[pen | Remove |

[uizhihe rainfall. cdt TimeSenes

—Daily PET data

[Mpen Remowe

Quizhihe pet cayv Times enes

Current farest propartion ||:| 5: A About |
ACIAR Final Proje Help | < Back | Mest » | Cancel




Calibrating FCFC

{7 FCFC Wizard ¥1.0.0

Results
Click "Calculate to estimate or re-estimate model parameters.

Calzulate

—early flow duration shape parameters and statistics

Year | Can median | CTF | Slape | Upper | Lawer | Mean | ConMean |CE=
e ong 1974 0.066 95.9 -0.497 0.278 -0.197 0187 0195 0:
Australian Government 1979 0.033 93.7 -0.203 0,781 0.057 0.072 0.072 0*
entrtan Gntrefor 1980 0,033 9.2 0265 0623 0196 0.063 0.066 0
1981 0.028 90.1 -0.374 0.553 -0.491 0.089 0.03s 0.
1982 0.032 g34.9 0,323 0.491 0.295 0.055 0.064 0i,
e e el s cacll s S o _;I_|

Mean-tedian Carrelation: [0.6657 W ater pear: ;::h . Dbzerved data . Predicted data

— Obzerved and fitted flow duration curves
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Predicting change in FDC

FCFC Wizard ¥1.0.0

Generate flows
Generate new flows by changing the catchment's forest proportion.

Mew forest proportion |32 3: * Bzl | Bepio |

Mew FOC thape parameters

td2an 0.024 CTF percentile  28.111 pper exponent -0.532

Australian Government

Australian Centre for Medan 0033 Slope -0.383 Lower exponent 0
International Agricultural Research
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Summary

«Afforestation will modify streamflow regime and a flow
duration curve is a simple and powerful way to represent
streamflow regime.

*The FCFC is a useful and practical tool to predict changes
In flow duration curves due to afforestation.

*Application of the model to the Quishui River catchment

showed encouraging results. However, more detailed
analyses are required to understand the model parameters.

; | ACIAR Final Project Review Meeting - Yangling, China, October 2005



Australian Government

Australian Centre for
International Agricultural Research

AT I




