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Envirenmental'Modelling:System

C 3-D Hydrodynamics, sediment transport, biogeochemigiptics model,
carbon chemistry, coral models
A More than 100 state variables hourly per every grid cell
A 2389x 510 x 50 = 60 91%00grid cells inGBRL km model
A Increasingly NeaRealTime \NRT modeof applications
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eReefs

U Information system folGBR
http:// research.csiro.alereefd

U Integrated hydrodynamic, sediment

transport, and biogeochemical models
A BoM ACCESS-R and OceanMaps
models at the surface and ocean
boundaries
A Observations and stats between flow,
load and climatology at the river and
ocean boundaries

U Near-real-time simulation building
up an archive of hind-cast data




Nested models to traverse spatial scales
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RECOMOo resolve smalscale features
http:// research.csiro.alereefd
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Web interface to set up and ruRECOM

http:// research.csiro.alereefd

Model Grid Temporal Extent and Forcing Run Parameters

Temporal Extent and Forcing Data

Set the temporal extent and select one forcing dataset from each group.

Temporal Extent:

2014-08-07 - 2014-08-10 (3 days)

Zoom Reset

Local Ocean:

I_E_Igbrét—recom (nest) @ 2014-08-02 - 2014-08-15 (13 days)
71 gbrd_bge-recom-init (nest) @ 2014-08-02 - 2014-08-15 (13 days)
Global
Atmosphere:
access-a-surface (client) @ Outside Range
") access-g-surface (client) @ 2014-08-02 - 2014-08-15 (13 days)

@ access-r-surface (client) @ 2014-08-02 - 2014-08-15 (13 days)




ReCOM: Model Runs

Status Columns « Select All Unselect All
o 5]
10 j model runs per page Search:
Run IDy Run Name Model Name Run Start Run Stop Model Start Model Stop Status
51 Fitzroy © recom - - 2011-10-27 2014-12-19 =]
00:00:00 00:00:00

49 test 7 © recom 2014-12-10 2014-12-10 2014-08-04 2014-08-11 Finished IS
04:28:07 04:54:31 00:00:00 00:00:00

48 test 5 © recom 2014-12-10 2014-12-10 2014-08-12 2014-08-17 =
03:03:01 03:18:16 00:00:00 00:00:00

47 test 44 © recom 2014-12-00 2014-12-00 2014-08-03 2014-08-00 =
07:08:04 07:08:15 00:00:00 00:00:00

46 test 4 O recom 2014-12-00 2014-12-00 2014-08-03 2014-08-00 =
06:52:44 06:52:55 00:00:00 00:00:00

45 test34 ©® recom 2014-12-09 2014-12-09 2014-08-03 2014-08-08 =
04:33:12 04:33:22 00:00:00 00:00:00

44 test 33 ® recom 2014-12-09 2014-12-09 2014-08-07 2014-08-10 =
04:18:08 04:18:19 00:00:00 00:00:00

43 test 3 © recom 2014-12-00 2014-12-00 2014-08-02 2014-08-05 Finished IS
03:36:34 03:36:45 00:00:00 00:00:00

42 numerical 3.2 @ recom 2014-12-05 2014-12-05 2014-08-05 2014-08-09 =
06:23:55 06:24:06 00:00:00 00:00:00

41 numerical 3.2 © recom 2014-12-05 2014-12-05 2014-08-00 2014-08-12 =
05:54:28 05:54:40 00:00:00 00:00:00

Showing 1 to 10 of 48 model runs « Previous 1 2 3 4 5 Next —
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Degree Heating Week (DHW, © C week)
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0 5 10 15 20
% 1 Aquila 16 McSweeney
: 2 Bay Island 17 Milman-Aplin
& ‘ 16 Min 3 Bell 18 Opal
% 4 Bramble 19 Pandora
5 Min 5 Coates 20 Peart
6 Collette 21 Peter
7 Charity 22 Pickard
8 Davies 23 Rib
9 Elusive 24 Saxon
" e 10 Gibson 25 Stucco
11 Hastings 26 Taylor
12 Hewitt 27 Thrush
13 Hilder 28 Wharton
14 John Brewer 29 Williamson
15 Long Sandy 30 Wilson

AIMS observation scale of bleaching:
S: Severe Maj: Major Mod:Moderate Min: Minor

12 Min

12 km




Complex modelling system with many
sources of uncertainty

U Expert knowledge to select processes

U Observations to constrain parameters and state variables

A MODIS, IMOS, GBRMPA Marine Monitoring Program (MMP)

U Data-assimilation strategy 1 subdivide and conquer

A Expert knowledge to tune hydrodynamics
A Emulators to estimate parameters of the sediment transport model

A DENKEF to assimilate data into biogeochemical model



| Model | _

U Emulators are fast and cheap surrogates of complex models

o0 Run order of magnitude faster than the original model

0 Reduced accuracy of the prediction



Sequential assimilation of observations
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Sequential assimilation of observations

A Observation
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Sequential assimilation of observations

A Observation
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S=Model(t, p)
S =Emulator(ip)




eDICE emulation and Data assimilation
In Computationally Expensive models

U Takes the model to be a black box with known inputs and outputs

U Reduces temporal complexity through the sequential handling of the

problem

U Reduces structural complexity via hierarchical structuring of the

dependencies between variables

U Reduces spatial complexity via decomposition into truncated set of

basis functions (SVD)



