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Overview

 What is AWRA-L?
— Background
— Model structure

 Calibrating and Benchmarking
— Data
— Results

 AWRA community modelling
system

— Benchmarking module
— Data
— Benchmarks
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Operational continental landscape water balance model

AWRA-L: national, daily time-step, 5 km resolution

Outputs

Deep drainage

Model analysis

Actual evapotranspiration
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Solar radiation

Soil moisture
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AWRA-L
Australian Water Resource Assessment Landscape model
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Technical Description. CSIRO.
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2 Hydrological Response Units: grass and trees
(Shallow rooted 0-1m and Deep rooted veg 0-6m)
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Calibrating and
Benchmarking AWRA-L
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and Benchmarking

Unimpaired catchment testing Legend

— Streamflow — and [:] Coast and states
291 validation - Calibration catchments

. . Validation catchments
— Actual Evapotranspiration
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[Satellite - , SLS]
— Soil moisture [Satellite - ,
ASCAT]
Point testing

— Actual Evapotranspiration —
OzFlux towers (DINGO processing)

— Soil moisture
= (OzNet Murrumbidgee
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Streamflow: National unimpaired streamflow dataset

Legend

g Coast and states Performance in validation catchments
Calibration catchments

Validation catchments
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AWRA performs well in
validation for streamflow
compared to peer national
and locally calibrated
rainfall runoff models
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Soil Moisture: OzNet Murrumbidgee

OzNet Site Iocation_s_
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« AWRA-L performs well for
profile 0-90cm soil moisture

e 0-5 cm poorer
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OzNet Murrumbidgee Profile Soil Moisture




Soil Moisture: SASMAS Upper Hunter

SASMAS Site Iocat_ic_)ns
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« AWRA-L performs well for
profile 0-90cm soil moisture

e 0-5 cm poorer
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Evapotranspiration: OzFlux with DINGO processing

A Daintree
“Robson Creek

Alige SpringsTi Tree East

(a) Monthly

_Great Western Woodlands

0 250 500 1,000 1,500 2,000
Kilometers

c
=}
=
i
u
S
o

» CABLE/WaterDyn perform better than
AWRA V5 for ET
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Recharge: long term average dataset

erage recharge (mm/year)

(a) Correlation
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 CABLE/WaterDyn perform better than
AWRA V5 for recharge

* Annual time-series data available in
South Australia
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AWRA Community
modelling system
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AWRA Landscape Modelling System (Python)

Simulation Calibration Benchmarking Visualisation

——— et e ],

Utilities: Common/Supporting Functionality
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Simulation

* Running the model

« Two modes of simulation:
— On-demand simulator: RAM intensive
— Server simulator: for writing outputs/large runs

» User specifies the following:
— Spatial extent
— Time period
— Input nodegraph:
= Parameter set

= |nitial soil moisture, groundwater and leaf
mass

» Daily gridded climate inputs
= Static spatial inputs
— Output nodegraph if Server Sim
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Simulation Calibration Benchmarking Visualisation

Utilities: Common/Supporting Functionality

initial_states from_dict(imap,period,extent]

sim = Server 1)
sim. runf{imap, omap, period, extent)

fhome/awrams_user/ venv/virtualenv/lib/python3.5/site-packa
5.py:565: VisibleDeprecationWarning: using a non-integer nu
the future

mask = extent.mask[y start[y]:y stoplyl+l.x start[x]:x_stq
2016-12-12 g ¢ & INFO Getting I/0 dataspecs...
2016-12-12 ; 3 INFO Initialising output files...
2016-12-12 153: 44, 3 INFO Building buffers...
2016-12-12 153: 44,486 INFO Running simulation. ..

worker pid: 2
worker pid: :
reader pid; :

2016-12-12 15344, INFO reader pid: 2147
worker pid: :
2016-12-12 15344, writer pid: 2148
worker pid: :

2016-12-12 153:45, completed 25.00%

2016-12-12 H . completed 50.00%

2016-12-12 ; . completed 75.0C%

2016-12-12 g . completed 100, 00%

2016-12-12 g , 957 Completed period December 2010
2016-12-12 ; , 0B completed 25,00%

2016-12-12 ; . completed 50, 0%

2016-12-12 g ; ; completed 75.00%

2016-12-12 g ; completed 100, 06%

2016-12-12 g ; Completed peried January 2011
2016-12-12 153 48, 879 elapsed time: 5.09




Calibration

Simulation Calibration Benchmarking Visualisation

» Make simulations match observed data given and T —————
objective function

« Shuffled Complex Evolution (Duan et al, 1992)
» Parrallelises catchment simulations

* Requires:
— Setting input nodegraph as per simulation
— Setting which parameters to optimise
— Setting data to optimise against
— Setting objective function
— Setting SCE options & etot_correl_monthly
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Benchmarking (Part 1)

» Compare simulations to
observational data

» Catchment comparisons:

— Streamflow, satellite
ET (CMRSET), soil
moisture (AMSR)

* Point comparisons:
— OzNet Murrumbidgee

0-90cm
— SASMAS Hunter 0O-
90cm
— ET Flux Towers -
DINGO
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p = et.benchmark.plot_box
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Simulation

Calibration Benchmarking

Utilities: Common/Supporting Functionality
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Visualisation




Benchmarking (Part 2)

Simulation Calibration Benchmarking Visualisation

BenChmarking report details AWRA'I— V5 Utilities: Common/Supporting Functionality
performance and benchmarks

Data released includes streamflow, ET and
soil moisture datasets

AWRA-L v5 simulations also released for
comparison

Data and documentation released to
Registered Users

Table 10. AWRA-L v5 Performance according to benchmark statistics

Daily Nash- -0.3 Less than 5% catchments with
Sutcliffe Efficiency NSE<0

(NSE) Yo 46 L Greater than 50% catchments with
NSE=>0.5

Relative Bias - - 25%-75% catchments (50%) with
-30%=<bias<30%

5%-95% catchments (90%) with
-50%<Bias<100%
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Visualisation

rain_day
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Simulation

Calibration Benchmarking

Visualisation
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Summary
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Summary

 AWRA-L V5 tested against:

— streamflow

— soil moisture

=l

— recharge datasets
 AWRA-L performs:

— well for streamflow and profile [0-90cm] soil moisture

— Less so for ET and recharge

— Better overall for water resource assessment and agricultural purposes
« AWRA Community modelling system

— Released by Bureau

— Benchmarking data and documentation released to demonstrate improvements
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Thank you

~ Questions?
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