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About this document 

The intent of this document is to provide users with background input and guidelines for using the Consistent Climate Scenarios (CCS) 

AR5 projections data. The User Guide aims to assist users in interpreting the data that have been provided.  

This addendum, which supplements the CCS User Guide (V2.2) released in May 2015, includes additional information about: 

 IPCC Fifth Assessment Report (AR5) models from the Coupled Model Intercomparison Project Phase 5 (CMIP5) 

 related Representative Carbon Pathways (RCPs) 

 CMIP5 (AR5) models used in CCS for additional projections data  

 updated file-naming conventions for the AR5-based Change Factor (CF) and Quantile Matching (QM) projections data  

 

Referencing Consistent Climate Scenarios (CCS) Data 

The data source should be acknowledged as the Queensland Government SILO database (http://www.longpaddock.qld.gov.au/silo).  

The SILO database is operated by DSITI.  

Data for AR5 (CMIP5) models have been sourced from modelling groups via the Earth System Grid.   

Later data have been sourced from holdings coordinated by Bureau of Meteorology and held on the National Computing Infrastructure. 

Users should note that some model data have been released on a “not for profit” basis. 

 

Related publications  

Further information regarding the LMESS climate perturbation method added in this addendum: 

Jin, H., Kokic, P., Hopwood, G., Ricketts, J.H. and Crimp, S. (2015), A new quantile projection method for producing representative 

future daily climate based on mixed effect state-space model and observations, 21st International Congress on Modelling and 

Simulation, Gold Coast, Australia, 29 Nov to 4 Dec 2015, pp1544-1550 

Kokic, P., Crimp, S., and Howden, M. (2011). Forecasting climate variables using a mixed‐effect state‐space 

model. Environmetrics, 22(3), 409-419. 

Kokic, P., et al. (2013). "Improved point scale climate projections using a block bootstrap simulation and quantile matching method." 

Climate Dynamics 41(3): 853-866. 
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1 Summary 

 

The Consistent Climate Scenarios (CCS) project was a research and development alliance 

between Commonwealth Scientific and Industrial Research Organisation (CSIRO) and the 

Queensland Government Department of Science, Information Technology and Innovation (DSITI). 

The project was conducted in conjunction with the “Filling the Research Gap: Evaluating 

transformative adaptation options for Australian extensive farming” project, a collaboration of 

Australian Department of Agriculture (DA), CSIRO and the Meat and Livestock Association (MLA). 

The project provides researchers with ready-to-use projections data in a format suitable for 

biophysical modelling such as pasture and crop modelling. Biophysical models typically require 

daily climate input data (e.g. rainfall, evaporation, minimum and maximum temperature, solar 

radiation and vapour pressure deficit) for individual locations or regions. This project has daily 

projections data available for these six climate variables drawn from a 0.05 degree (approximately 

5 kilometre) grid across Australia. Users are able to download the data, in model-ready formats, for 

individual locations. More than 90,000 files have been supplied since 2015 to researchers. 

The benefit of using CCS is that in contrast to climate projections derived from Global Climate 

Models (GCMs), projections derived from the Linear Mixed Effect State Space (LMESS) projection 

method preserve many of the features of the type of historical data used in calibration of the 

biophysical models by reducing the need to adjust model outputs.  

This document describes significant advances in data and methodologies used to generate future 

climate scenarios. The change factors for climate projections (19 models) from the 

Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (AR4) have been 

supplemented with data (28 models) from the IPCC Fifth Assessment Report (AR5).  In addition, a 

more statistically robust method developed by CSIRO has improved upon the original quantile 

matching methodology, and projections can now be made beyond 2030 out to 2050.  

This addendum to Consistent Climate Scenarios User Guide Version 2.2 covers technical changes 

made to incorporate Intergovernmental Panel on Climate Change Fifth Assessment Report (AR5) 

models from the Coupled Model Intercomparison Project Phase 5 (CMIP5) archive and the 

implementation of the LMESS projection method.  

The new CMIP5 dataset has four new forcing scenarios called Representative Carbon Pathways 

(RCPs) which are included in AR5. These RCP forcings are specific to CMIP5 and the AR5 

projections and different to those used for the AR4 projections. Pattern-scaled data for 28 of the 

new CMIP5 models are now available, representing the subset of CMIP5 models for which data 

were available in February 2015 and which were run for RCP 8.5. 

The LMESS method, developed by CSIRO (Jin et al. 2015), has improved the accuracy of the 

climate projections out to 2050 and is available as an option in addition to the Change Factor (CF) 

and Quantile Matching (QM) methods. LMESS is a more complex quantile matching procedure 

that improves on the QM method by providing accurate climate projections out to 2050. QM only 

can only be used for projections out to 2030.  

Not all models perform equally well over the Australian region and users should be aware of the 

characteristics of individual models. Assessments of the climate model performance over Australia 

have been performed by Bureau of Meteorology and CSIRO as part of the Climate Change in 
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Australia report (refer to http://www.climatechangeinaustralia.gov.au/ for more information). 

Several other commentaries of model performance have been identified. The CMIP5 project began 

in September 2008 where 20 international climate modelling groups from around the world, the  

Working Group on Coupled Modelling (WGCP) (http://www.wcrp-climate.org/wgcm/), with input 

from the Earth System synthesis project AIMES (http://www.aimes.ucar.edu) part of the integration 

project of the International Geosphere-Biosphere Programme (IGBP, http://www.igbp.net/), agreed 

to promote a new set of coordinated climate model experiments. These experiments comprise 

CMIP5. CMIP5 was instigated to provide a multi-model context for: 1) assessing the mechanisms 

responsible for model differences in poorly understood feedbacks associated with the carbon cycle 

and with clouds, 2) examining climate “predictability” and exploring the ability of models to predict 

climate on decadal time scales, and, more generally, 3) determining why similarly forced models 

produce a range of responses.” For more information, see http://cmip-pcmdi.llnl.gov/cmip5/ .  

For CCS AR5 based projections data, twenty-eight models have been released for use by 

stakeholders (refer to Table 2, Table 4 and Table 5 for details on the models). One model, 

FGOALS-g2, was initially released via CCS (with caveats for users due to unusual behaviour in 

diagnostic tests), but has since been withheld by DSITI. Initial issues with the NorESM1-M model 

identified in diagnostic testing have been rectified and it is available.  

Updates about models are made available via an errata page maintained by the Program for 

Climate Model Diagnosis and Intercomparsion (PCMDI) (see http://cmip-

pcmdi.llnl.gov/cmip5/errata/cmip5errata.html ).  

1.1 Representative Carbon Pathways (RCPs)  

The Representative Carbon Pathways (RCPs) listed in Table 1 are documented extensively. For 

more information, refer to the web page at 

(http://tntcat.iiasa.ac.at:8787/RcpDb/dsd?Action=htmlpage&page=welcome).  

In summary, RCP2.6 implies an extra 2.6 watts/square metre of heat retention, RCP4.5 implies an 

extra 4.5 watts/square metre of heat retention, RCP6.0 implies an extra 6.0 watts/square meter of 

heat retention and RCP8.5 implies an extra 8.5 watts/square meter of heat retention over the 

Earth’s surface (being retained in the climate system). 

These target values were then used as goals for simple climate models and a set of greenhouse 

gas profiles which approximately produced these goals was released. The atmospheric CO2 

concentrations which match each of the RCPs and previous SRES scenarios are supplied as 

annual values in the metadata file supplied with the AR5 climate data delivered from the CCS 

system. The name of this file will be 

“<StationNumber>_<latitude>_<longitude>_<version>.metadata“, for instance “091232_-

41.1800_146.3817_V1.2.metadata”.  

The AR5 RCP approach is different to the previously used AR4 socio-economic modelling 

approach based on societal scenarios (the SRES set). However, some of the SRES and RCP 

scenarios are somewhat similar (Table 1) but scenarios cannot be interchanged between models 

used in AR4 and AR5. 

  

http://www.climatechangeinaustralia.gov.au/
http://www.wcrp-climate.org/wgcm/
http://www.aimes.ucar.edu/
http://www.igbp.net/
http://cmip-pcmdi.llnl.gov/cmip5/
http://cmip-pcmdi.llnl.gov/cmip5/errata/cmip5errata.html
http://cmip-pcmdi.llnl.gov/cmip5/errata/cmip5errata.html
http://tntcat.iiasa.ac.at:8787/RcpDb/dsd?Action=htmlpage&page=welcome
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Table 1. Main similarities and differences between temperature projections for RCPs and SRES 
scenarios, from Rogelj et.al. 2012. 

 

RCP 

 

SRES scenario with 

similar  median 

temperature increase by 

2100 

Particular differences 

Atmospheric 

CO2 equivalent * 

by 2100  (CO2 

Actual **) 

RCP3PD None 
 

The ratio between temperature increase and net 

radiative forcing in 2100 is 0:88C(Wm-2) -1 for RCP3PD, 

whereas all other scenarios show a ratio of about 

0:62C(Wm-2)-1 , that is, RCP3PD is closer to equilibrium 

in 2100 than the other scenarios.  

~ 490ppm 

(421 ppm) 

RCP4.5 SRES BI Median temperatures in RCP4.5 rise faster than in 

SRES B1 until mid-century, and slower afterwards.  

~650 ppm 

(538 ppm) 

RCP 6.0 SRES B2 
 

Median temperatures in RCP6 rise faster than in SRES 

B2 during the three decades between 2060 and 2090, 

and slower during other periods of the twenty-first 

century.  

~850 ppm 

(670 ppm) 

RCP 8.5 SRES A1FI 
 

Median temperatures in RCP8.5 rise slower than in 

SRES A1FI during the period between 2035 and 2080, 

and faster during other period of the twenty-first century.  

~1370 ppm  

(936 ppm) 

  * CO2 equivalents account for other greenhouse gasses e.g.CH4, N2O etc. 

** Time series supplied to users for plant growth modelling.  
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2 CMIP5 AR5 Global Climate Model (GCM) data 

2.1 Naming conventions in CMIP5 AR5 GCM data 

As for CMIP3 data, every CMIP5 (AR5) GCM model output file has a model name which indicates 

its model group affiliation (e.g. CSIRO), climate variable (e.g. “tas” temperature at surface), 

component of the climate system it is modelled in, (e.g. “Atmos” for atmospheric), an averaging-

time (“mon” for monthly averages), a repetition identifier (colloquially known as a “RIP” identifier, 

expanded below), a date range, and the forcing profile (“historical”, “RCP2.6”). The CMIP5 

standard is available from a document available at http://cmip-

pcmdi.llnl.gov/cmip5/docs/cmip5_data_reference_syntax_v0-25_clean.pdf. 

2.2 Relationship between historical runs and modelled futures in CMIP5 

Every model run is initialised and then run with a stable atmosphere until it is internally stabilised. 

When the modellers deemed that the atmosphere was stable, runs were continued on with a 

historical atmospheric composition estimated from measurement. Data from 1850 onwards is 

archived. 

Historical runs ended on the last day of 2005. RCP runs are generally from then until the last day 

of 2099 or 2100, although some groups (e.g. CSIRO) have made additional data available up until 

2300. One or two modelling groups provided historical runs up to 2010. We do not use these extra 

data. 

For the data we use, the RCP forced runs are always a direct continuation of historical runs where 

the model switches smoothly to atmospheric compositions defined for the RCP in question.  

2.3 Selection of GCM model run for testing and production of change 

factors 

Many modelling groups ran ensembles for the various forcings and model 

formulations/parameterisations. These ensembles enable examination of “random variability” 

generated by the internal structure of the model and differences due to the model starting with 

slightly different initial conditions. 

The ensemble member identification (RIP) comprises three components. It is formed from three 

prefix letters, each of which is immediately followed by a number, followed by the next prefix (and 

number) in the form for example R1I1P1. This specific example would mean Realisation number 1, 

Initialisation index time number 1, and Physical parameterisation number 1. All the RCP runs with 

a common repetition identifier share an identical historical run. 

Realisation/Repetition: This indicates a specific initialisation and stabilisation. Within model runs, 

all output with the same R component are from runs that share a common start time from the 

control run, and by design this means the same historical file for all forcing runs.  

Initialisation:  This indicates that the transition from stabilisation to historical runs has happened 

using differing methods.   

Physics/Parameterisation: This indicates that the internal processes in the model runs are 

modelled using subtly differing assumptions and approximations. 

http://cmip-pcmdi.llnl.gov/cmip5/docs/cmip5_data_reference_syntax_v0-25_clean.pdf
http://cmip-pcmdi.llnl.gov/cmip5/docs/cmip5_data_reference_syntax_v0-25_clean.pdf
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In general, only runs of variables from the same repetition prefix and model can be considered 

directly related in sufficient detail for our purposes. Since the models differ from each other with 

respect to the physical parameterisation schemes they use, there is no reason to expect to be able 

to compare differing model runs on the basis of the same P number. 

Therefore we have used the lowest numbered realisation available e.g. “R1I1P1”  in our testing 

and production of change factors. While it is conceptually possible to produce ensembles of 

change factors and output files project resources did not allow this and most users are likely to be 

overwhelmed with just one variant of each model. 

2.4 Choice of GCM models for CCS AR5-based projections 

Due to the nature of the model release process, and constraint of needing RCP8.5 runs (see next 

section), approximately half of the models which eventually became available from CMIP5 were 

processed for use in the CCS system. 

The decision was made to provide patterns of change for all models (at hand) for which we could 

provide patterns of change for all variables of interest using a uniform choice of RCP. The CMIP5 

dataset provided a previously unavailable opportunity to assess the effects of the forcing scenarios 

on future trends over all climate models and over all variables of interest. Since multiple runs were 

performed for each forcing, it also became possible to assess the degree of internal variability of 

patterns. 

It was also of interest to assess the degree to which patterns of change varied for different RCPs 

within specific climate models. 

This gave several criteria for choosing. 

1. A lower degree of variability of patterns within duplicate runs (i.e. varying only by R#) for a 
single RCP and GCM, indicating some internal coherence of projection. 

2. A lower degree of variability of patterns for particular RCPs compare to others. 
3. The combination of these two. 

Use of RCP8.5 best met all criteria. 

2.5 Using RCP8.5 as basis for pattern scaling 

At the time of production of the AR4 data sets it was uncommon for all groups to run all SRES 

scenarios, as a result many SRES scenarios were pattern scaled from the relatively low A1B. This 

was not ideal, especially when estimating the high A1FI response from a low response scenario. 

For the AR5 data sets we suggest it is much safer to pattern scale from the high response RCP to 

the lower response RCP’s. 

To test these criteria, patterns of change (grid-cell change per degree of global warming) over 

Australia for temperature and cube-root of rainfall were compared for models and all RCPs that 

provided a sufficient number of repetitions (ensemble members). The global warming was 

estimated by a Monte Carlo method using MAGICC, similarly to AR4, courtesy of Dr Roger 

Bodman of Victoria University in Melbourne. Each of these models was then treated separately as 

follows. 

For every location, a two-way analysis of variance was performed to determine the effects of inter-

run and inter-model effects. 
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Such an approach makes it possible to examine the consistency of each model’s response to each 

RCP. 

The main results from this analysis suggested that patterns from RCP8.5 runs were more 

consistent within models than patterns from other RCPs with RCP6.0 runs ranked next, then 

RCP4.5, then RCP2.6. It was also the case that there was a general tendency for patterns 

between models to show more agreement with RCP8.5. 

These results are consistent with the linear regressions that underlie patterns of change being 

more pronounced at higher gain, justifying pattern scaling from the RCP8.5 scenario rather than 

the lower response RCPs. 

As per CMIP3 (AR4) models change factors for CMIP5 (AR5) models were re-gridded from model 

resolution (Table 2) to a standard 25km grids.  

2.6 Ranking of CMIP5 (AR5) GCMs  

At the time of building the CCS system for AR4 models a significant body of work had been 

completed by various international groups on ranking models on how well they matched existing 

climate and trends both globally and for Australia.  For CMIP5 (AR5) GCM models ranking in 

regards to performance in the Australian Region has been performed as part of the Climate 

Change in Australia Report – Chapter 5. (See Table 5.2.4 within that report), and also Table 4, 

below. More information is available at http://www.climatechangeinaustralia.gov.au/en/. 

2.7 GCM model compositing 

For the AR4 data set we used the results from Watterson (2012) to composite all useful AR4 

models into four groups based on Representative Future Climate (RFC) partitions (see CCS AR4 

User Guide Section 8.1). The Watterson methodology has also been applied to the AR5 models (in 

preparation), see Table 2 and Figure 1. 

While there are some general similarities between AR4 and AR5 models the AR5 models for the 

Australian region tend to be warmer with fewer models (4) in the high global warming “warm Indian 

ocean (HI) RCF”.  

2.8 CMIP5 (AR5) GCM model naming and availability in CCS 

The following table summarises CMIP5 GCM model names and the keys by which they are known 

in CCS. The last four columns were provided by Dr Ian Watterson accompanying Figure 1 with the 

codes and summary information. Further information and a basis for a possible ranking based on 

the Climate Change in Australia Report 2015 is given in Table 3. 

 

 

 

 

 

 

http://www.climatechangeinaustralia.gov.au/en/
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Table 2. Model name and identification for CMIP5 (AR5) GCM models used in CCS. The last four 
columns relate to Figure 1. PID is Pacific Indian Index, GW is Global Warming (projected 21st Century 
change, °C) under the RCP8.5 scenario up to 2100. 

CMIP5 (AR5) GCM model name and status Codes for Error! Reference source not 

ound. 

Model CCS name CCS Availability Code Grid (km) GW (°C) PID  

  ACCESS1.0  ACCESS1-0  Available Acc 135 4.63 1.9 

  ACCESS1.3 ACCESS1-3 Available ac3 135 4.58 15 

  BCC-CSM1.1  bcc-csm1-1 Available Bcc 250 3.86 −0.3 

  BCC-CSM1.1(m) bcc-csm1-1-m Available Bcm 100 3.44 4.4 

  BNU-ESM BNU-ESM Available Bnu 250 4.85 4.9 

  CanAM4  ----------      

  CanCM4 * ----------      

  CanESM2 CanESM2 Available cc2 250 4.9 1.3 

  CCSM4 CCSM4 Available sm4 96 3.97 −1.8 

  CESM1(BGC)  CESM1-BGC Available Seb 96 3.92 0.5 

  CESM1(CAM5)  CESM1-CAM5 Available Sec 96 4.7 4.9 

  CESM1(CAM5.1, FV2)  ----------      

  CESM1(FASTCHEM)  ----------      

  CESM1(WACCM)  CESM1-WACCM Available Sew 192 3.68 −6.0 

  CFSv2-2011 ----------      

  CMCC-CESM  ----------  Cme 333 4.25 6.4 

  CMCC-CM  ----------  cmm 67 4.85 −5.5 

  CMCC-CMS ----------  cms 166 4.99 −0.5 

  CNRM-CM5 CNRM-CM5 Available cn5 125 3.98 0.7 

  CNRM-CM5-2 ----------      

  CSIRO-Mk3.6.0 CSIRO-Mk3-6-0 Available m36 166 4.67 35.5 

  EC-EARTH ----------  ich 100 3.91 −0.5 

  FGOALS-g2 FGOALS-g2 Withdrawn fg2 258 3.43 −24.2 

  FGOALS-gl  ---------      

  FGOALS-s2 ---------      

  FIO-ESM FIO-ESM Available fio 250 4 −1.1 

  GEOS-5 ----------      

  GFDL-CM2.1  ----------      

  GFDL-CM3  GFDL-CM3 Available gm3 198 5.17 12 

  GFDL-ESM2G  ----------  g2g 198 3.13 8 

  GFDL-ESM2M  GFDL-ESM2M Available g2m 198 3.01 21.9 

  GFDL-HIRAM-C180  ----------      

  GFDL-HIRAM-C360 ----------      

  GISS-E2-H  GISS-E2-H Available e2h 198 3.21 −6.6 

  GISS-E2-H-CC  ----------  ehc 198 3.12 −5.7 

  GISS-E2-R  GISS-E2-R Available e2r 198 2.72 −15.3 

  GISS-E2-R-CC ----------  erc 198 2.76 −15.9 
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Table 2. (continued). Model name and identification for CMIP5 (AR5) GCM models used in CCS. The 
last four columns relate to Figure 1. PID is Pacific Indian Index, GW is Global Warming the RCP8.5 
scenario up to  2100. 

CMIP5 (AR5) GCM model name and status Codes for Error! Reference source not 

ound. 

Model CCS name CCS Usage Status Code Grid (km) GW (°C) PID  

  HadCM3  ----------      

  HadCM3Q  ----------      

  HadGEM2-A  ----------      

  HadGEM2-AO HadGEM2-AO Available g2k 135 4.73 4 

  HadGEM2-CC  HadGEM2-CC Available g2c 135 5.3 3.8 

  HadGEM2-ES HadGEM2-ES Available g2e 135 5.19 5.7 

  INM-CM4 ---------- Available in4 154 3.09 −1.2 

  IPSL-CM5A-LR  IPSL-CM5A-LR Available i5l 235 5.11 2.1 

  IPSL-CM5A-MR  IPSL-CM5A-MR Available i5m 157 5.05 0.6 

  IPSL-CM5B-LR IPSL-CM5B-LR Available i5b 235 3.87 −10.2 

  MIROC4h  ----------      

  MIROC5  MIROC5 Available mc5 125 3.69 −10.9 

  MIROC-ESM  MIROC-ESM Available mes 250 5.35 5.2 

  MIROC-ESM-CHEM MIROC-ESM-CHEM Available mec 250 5.6 5.6 

  MPI-ESM-LR  ----------  mpl 166 4.01 7.6 

  MPI-ESM-MR  ----------  mpm 166 4.02 6.9 

  MPI-ESM-P ----------      

  MRI-AGCM3.2H  ----------      

  MRI-AGCM3.2S  ----------      

  MRI-CGCM3  MRI-CGCM3 Available mr3 100 3.84 2.8 

  MRI-ESM1 ----------      

  NICAM.09 ----------      

  NorESM1-M  NorESM1-M Available ncc 192 3.62 −12.6 

  NorESM1-ME ----------  nce 192 3.78 −10.2 
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Figure 1. Pacific Indian Index (PID)/Global Warming (GW) clusters based on CMIP5 GCM models – 
redrawn from Watterson 2015, with FGOALS-g2 omitted. Keys are listed in column 4 of Table 2. The 
name for composite models generated by averaging are enlarged. 

 

2.9 CMIP5 climate model availability according to Program for Climate 

Model Diagnosis and Intercomparison (PCMDI) 

The CMIP5 archive makes available a vast amount of data through the auspices of the PCMDI, 

(see http://www-pcmdi.llnl.gov/about/). Climate model data is now distributed on a system known 

as the Earth System Grid in order to balance the data load. However, a consequence in practice is 

a degree of difficulty in downloading data from specific nodes due to security issues. 

The following lists the models and responsible institutions as well as giving a ranking for model 

performance over Australia. 

 

  

http://www-pcmdi.llnl.gov/about/
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Table 3. CMIP5 climate model availability according to PCMDI. Table Source: http://cmip-
pcmdi.llnl.gov/cmip5/availability.html. The last column is adapted from the Climate Change in 
Australia Report 2015 (CCIA) tables 5.2.2 and 5.6.1, and provides a general ranking based on the 
number of underperformances over specific criteria. Lower numbers are preferred (0 = no 
underperformances). Bolded Blue indicates models which are currently available from CCS.  

 

Modelling 

Centre 

 

Model 

 

Institution 

 

Terms of 

use 

Model 
underperformances 

(out of 5) 

(Climate Change In 
Australia Report) 

BCC   BCC-CSM1.1  

  BCC-CSM1.1(m) 

Beijing Climate Center, 

China Meteorological 

Administration 

unrestricted  0 

0 

CCCma   CanAM4  

  CanCM4 * 

  CanESM2 

Canadian Centre for 

Climate Modelling and 

Analysis 

unrestricted  Unranked 

1* 

1 

CMCC   CMCC-CESM  

  CMCC-CM  

  CMCC-CMS 

Centro Euro-

Mediterraneo per I 

Cambiamenti Climatici 

unrestricted 1 

0 

2 

CNRM-

CERFACS  

  CNRM-CM5 Centre National de 

Recherches 

Meteorologiques / Centre 

Europeen de Recherche 

et Formation Avancees 

en Calcul Scientifique 

unrestricted   

0 

CNRM-

CERFACS  

  CNRM-CM5-2 Centre National de 

Recherches 

Meteorologiques / Centre 

Europeen de Recherche 

et Formation Avancees 

en Calcul Scientifique 

unrestricted 0 

COLA and 

NCEP 

  CFSv2-2011 Center for Ocean-Land-

Atmosphere Studies and 

National Centers for 

Environmental Prediction 

unrestricted  Unranked 

CSIRO-BOM    ACCESS1.0  

  ACCESS1.3 

CSIRO (Commonwealth 

Scientific and Industrial 

Research Organisation, 

Australia), and BOM 

(Bureau of Meteorology, 

Australia) 

unrestricted  

1 

2 

CSIRO-QCCCE    CSIRO-Mk3.6.0 Commonwealth Scientific 

and Industrial Research 

Organisation in 

collaboration with the 

Queensland Climate 

Change Centre of 

Excellence 

unrestricted  2 

EC-EARTH   EC-EARTH EC-EARTH consortium unrestricted  0 

FIO   FIO-ESM The First Institute of 

Oceanography, SOA, 

China 

unrestricted  0 

GCESS    BNU-ESM College of Global 

Change and Earth 

System Science, Beijing 

Normal University 

unrestricted  0 

http://cmip-pcmdi.llnl.gov/cmip5/availability.html
http://cmip-pcmdi.llnl.gov/cmip5/availability.html
http://www.cnrm.meteo.fr/cmip5/
http://www.cnrm.meteo.fr/cmip5/
http://www.cnrm.meteo.fr/cmip5/
http://www.cnrm.meteo.fr/cmip5/
http://iges.org/cmip5.html
http://iges.org/cmip5.html
https://wiki.csiro.au/confluence/display/ACCESS/Home
https://wiki.csiro.au/confluence/display/CSIROMk360/Home
http://www.gcess.cn/english.jsp
http://esg.bnu.edu.cn/BNU_ESM_webs/htmls/data_acc.html
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Modelling 

Centre 

 

Model 

 

Institution 

 

Terms of 

use 

Model 
underperformances 

(out of 5) 

(Climate Change In 
Australia Report) 

INM   INM-CM4 Institute for Numerical 

Mathematics 

unrestricted  3 

IPSL   IPSL-CM5A-LR  

  IPSL-CM5A-MR  

  IPSL-CM5B-LR 

Institut Pierre-Simon 

Laplace 

unrestricted  3 

3 

1 

LASG-CESS   FGOALS-g2 LASG, Institute of 

Atmospheric Physics, 

Chinese Academy of 

Sciences; and CESS, 

Tsinghua University 

unrestricted WITHHELD 

LASG-IAP   FGOALS-gl  

  FGOALS-s2 

LASG, Institute of 

Atmospheric Physics, 

Chinese Academy of 

Sciences 

 unrestricted Unranked 

WITHDRAWN 

MIROC   MIROC4h  

  MIROC5  

Atmosphere and Ocean 

Research Institute (The 

University of Tokyo), 

National Institute for 

Environmental Studies, 

and Japan Agency for 

Marine-Earth Science 

and Technology 

non-

commercial 

only  

0 

0 

MIROC   MIROC-ESM  

  MIROC-ESM-CHEM 

Japan Agency for 

Marine-Earth Science 

and Technology, 

Atmosphere and Ocean 

Research Institute (The 

University of Tokyo), and 

National Institute for 

Environmental Studies 

non-

commercial 

only  

 

 

5 

4 

MOHC 

(additional 

realizations by 

INPE) 

  HadCM3 * 

  HadCM3Q  

  HadGEM2-A  

  HadGEM2-CC  

  HadGEM2-ES 

Met Office Hadley Centre 

(additional HadGEM2-ES 

realizations contributed 

by Instituto Nacional de 

Pesquisas Espaciais) 

unrestricted  2 

Unranked 

Unranked 

0 

1 

MPI-M   MPI-ESM-LR  

  MPI-ESM-MR  

  MPI-ESM-P 

Max Planck Institute for 

Meteorology (MPI-M) 

unrestricted  1 

1 

1 

MRI   MRI-AGCM3.2H  

  MRI-AGCM3.2S  

  MRI-CGCM3  

  MRI-ESM1 

Meteorological Research 

Institute 

non-

commercial 

only  

Unranked 

Unranked 

1 

Unranked 

NASA GISS    GISS-E2-H  

  GISS-E2-H-CC  

  GISS-E2-R  

  GISS-E2-R-CC 

NASA Goddard Institute 

for Space Studies 

unrestricted  4 

3 

3 

0 

NASA GMAO   GEOS-5 NASA Global Modeling 

and Assimilation Office 

unrestricted Unranked 

NCAR   CCSM4 National Center for 

Atmospheric Research 

unrestricted  1 

http://icmc.ipsl.fr/research/international-projects/cmip5
http://data.giss.nasa.gov/modelE/ar5/
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Modelling 

Centre 

 

Model 

 

Institution 

 

Terms of 

use 

Model 
underperformances 

(out of 5) 

(Climate Change In 
Australia Report) 

NCC   NorESM1-M  

  NorESM1-ME 

Norwegian Climate 

Centre 

unrestricted  1 

1 

NICAM   NICAM.09 Nonhydrostatic 

Icosahedral Atmospheric 

Model Group 

non-

commercial 

only  

 

Unranked 

NIMR/KMA   HadGEM2-AO National Institute of 

Meteorological 

Research/Korea 

Meteorological 

Administration 

unrestricted 0 

NOAA GFDL    GFDL-CM2.1  

  GFDL-CM3  

  GFDL-ESM2G  

  GFDL-ESM2M  

  GFDL-HIRAM-C180  

  GFDL-HIRAM-C360 

Geophysical Fluid 

Dynamics Laboratory 

unrestricted  Unranked 

1 

3 

0 

Unranked 

Unranked 

NSF-DOE-

NCAR 

  CESM1(BGC)  

  CESM1(CAM5)  

  CESM1(CAM5.1, FV2)  

  CESM1(FASTCHEM)  

  CESM1(WACCM)  

National Science 

Foundation, Department 

of Energy, National 

Center for Atmospheric 

Research 

unrestricted  1 

0 

Unranked 

Unranked 

3 

* Not ranked in CCIA table 5.2.2 but low performance score included in table 5.6.1 

2.10 Terms of use for CMIP5 (AR5) GCM models 

Importantly, several groups have made their data available for non-commercial use only. This 

applies currently to MRI-CGCM3, MIROC5, MIROC-ESM, and MIROC-ESM-CHEM. 

2.11 CMIP3 (AR4) - CMIP5 (AR5) comparisons 

The models available from CMIP3 and CMIP5 have many similarities and were often produced by 

the same modelling groups with the CMIP5 models generally being more advanced than CMIP3 

models. Jiang, J. H., et al. (2012) is one intercomparison of water variables in the two generations 

of models and contains a useful table reproduced below. This may assist researchers who use 

projections from both CMIP3 and CMIP5 GCMs. 

http://data1.gfdl.noaa.gov/
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Table 4. Reproduced from Jiang, J. H., et al. (2012) (their table 1). Modelling groups and models, CMIP3 and CMIP5. Key References are listed at the 
end of this document. 

 

Modelling Centre 

 

Abbreviation 

Model Name CMIP5 

Model 

Type 

Resolution Aerosol-Cloud Microphysics  

Key References CMIP3 

20c3m 

CMIP5 

Historical 

CMIP5 CMIP3 CMIP5 

Beijing Climate 

Center, China 

BCC - csm1.1 AOGCM 2.8125° × 

2.8125°, L26 

No indirect 

aerosol effect 

No indirect 

aerosol effect 

Wu et al. 

[2010, 2012] 

Bjerknes Centre for 

Climate Research; 

Norwegian Climate 

Centre, Norway 

BCCRb NCCb bcm2 Noresm AOGCM 2.5° × 

1.8947°, L26 

No indirect 

aerosol effect 

Aerosol-cloud 

interaction 

Kirkevåg et 

al. [2008] 

Zhang et al.[2012] 

Canadian Centre for 

Climate Modeling and 

Analysis, Canada 

CCCMA cgcm3.1 am4, 

canesm2 

AOGCM 

AOGCM 

2.8125° × 

2.7673°, L35 

No indirect 

aerosol effect 

Aerosol 1st 

indirect effect 

Arora et al.[2011] 

Centre National de 

Recherches 

Météorologiques, 

France 

CNRM cm3 cm5 AOGCM 1.4° × 1.4°, 

L31 

No aerosol-cloud 

int. 

Aerosol-cloud 

interaction 

Voldoire et 

al. [2012] 

Commonwealth 

Scientific and 

Industrial Research 

Organization / 

Queensland Climate 

Change Centre of 

Excellence, Australia 

CSIRO-QCCCEc mk3 mk3.6 AOGCM 1.9° × 1.9°, 

L18 

No aerosol-cloud 

int. 

Aerosol-cloud 

interaction 

Rotstayn et 

al. [2010, 2012] 

Geophysical Fluid 

Dynamics Laboratory, 

USA 

GFDL cm2 am3, cm3 AGCM 

AOGCM 

2.5° × 2°, L48 No aerosol-cloud 

int. 

Aerosol-cloud 

interaction 

Donner et 

al. [2011]GFDL 

Global Atmosphere 

Model 

Development 

Team [2004] 

http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0080
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0080
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0081
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0039
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0039
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0084
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0001
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0070
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0070
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0059
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0059
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0060
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0012
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0012
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0023
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0023
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0023
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0023
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0023
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Modelling Centre 

 

Abbreviation 

Model Name CMIP5 

Model 

Type 

Resolution Aerosol-Cloud Microphysics  

Key References CMIP3 

20c3m 

CMIP5 

Historical 

CMIP5 CMIP3 CMIP5 

 

Goddard Institute for 

Space Studies, USA 

GISS e-h, e-r e2-h, e2-r AOGCM 

AOGCM 

5° × 5°, L29 No indirect 

aerosol effect 

No indirect 

aerosol effect 

Kim et al.[2012] 

Institute for Numerical 

Mathematics, Russia 

INM cm3 cm4 AOGCM 2° × 1.5°, L21 No indirect 

aerosol effect 

Sulfate aerosol 

indirect effect 

Diansky et 

al. [2002],  

Diansky and 

Volodin[2002] 

Volodin et al. [2010] 

Institut Pierre Simon 

Laplace, France 

IPSL cm4 cm5a AOGCM 3.75° × 

1.8947°, L39 

Sulfate direct & 

1st indirect effect 

Aerosols direct & 

1st indirect effect 

Dufresne et 

al. [2012] 

Dufresne et 

al. [2005] 

Hourdin et 

al. [2012] 

Model for 

Interdisciplinary 

Research On Climate/ 

Atmos. Ocean Res. 

Ins., U. Tokyo / Nat. 

Ins. Env. Std. / Japan 

Agency for Marine-

Earth Sci. & Tech., 

Japan 

MIROC miroc3.2-

medresd 

miroc4h, 

miroc5 

AOGCM 0.5625° × 

0.55691°, L56; 

1.4° × 1.4°, 

L40 

Simple aerosol-

cloud interaction 

Aerosol-cloud 

interaction, prog. 

CCN 

Watanabe et 

al. [2010] 

Sakamato et 

al. [2012] 

Meteorological 

Research Institute, 

Japan 

MRI - cgcm3 AOGCM 1.125° × 

1.1121°, L48 

Two-moment 

aerosol-cloud 

microphysics 

Two-moment 

aerosol-cloud 

microphysics 

Yukimoto et 

al. [2011, 2012] 

http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0038
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0011
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0011
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0010
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0010
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0071
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0015
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0015
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0014
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0014
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0033
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0033
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0074
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0074
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0061
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0061
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0082
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0082
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0083
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Modelling Centre 

 

Abbreviation 

Model Name CMIP5 

Model 

Type 

Resolution Aerosol-Cloud Microphysics  

Key References CMIP3 

20c3m 

CMIP5 

Historical 

CMIP5 CMIP3 CMIP5 

 

 

National Center for 

Atmospheric 

Research, USA 

NCAR ccsm3 cesm1-cam5e AOGCM 1.25° × 

0.9424°, L30 

No indirect 

aerosol effect 

Liquid & ice 

activation on 

aerosols 

Eaton[2011]Neale 

et al.[2010] 

Met Office Hadley 

Centre, UK 

UKMO hadgem1 hadgem2-es, 

hadgem2-a 

hadgem2-cc 

AOGCM 

AGCM 

AOGCM 

1.875° × 

1.25°, L38 

Aerosol-cloud 

interactions 

Improved 

Aerosol-cloud 

interactions 

Martin et al. [2011] 

Collins et al.[2011]  

Jones et al. [2011] 

a For AOGCM, historical runs are used; For AGCM, AMIP runs (with historical forcing) are used. 

b For the Norwegian models, the “bcm2” is developed at BCCR for CMIP3, and “noresm” was developed by NCC for CMIP5. 

c For simplicity, acronym “CSIRO” will be used in the text for model description. 

d For simplicity, acronym “miroc3.2” will be used in the text for model description. 

e For simplicity, acronym “cam5” will be used in the text for model description. 

http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0016
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0016
http://onlinelibrary.wiley.com/doi/10.1029/2011JD017237/full#jgrd17848-bib-0051
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A review of models (Stillman et al. 2013) provides a good overview of overall model performance in 

CMIP5 especially in regards to daily climate extremes and state; “Our analyses show that the 

CMIP5 models are generally able to simulate climate extremes and their trend patterns as 

represented by the indices in comparison to a gridded observational indices data set (HadEX2). 

The spread amongst CMIP5 models for several temperature indices is reduced compared to 

CMIP3 models, despite the larger number of models participating in CMIP5. Some improvements 

in the CMIP5 ensemble relative to CMIP3 are also found in the representation of the magnitude of 

precipitation indices. We find substantial discrepancies between the reanalyses, indicating 

considerable uncertainties regarding their simulation of extremes. The overall performance of 

individual models is summarised by a “portrait” diagram based on root-mean-square errors of 

model climatologies for each index and model relative to four reanalyses. This metric analysis 

shows that the median model climatology outperforms individual models for all indices, but the 

uncertainties related to the underlying reference data sets are reflected in the individual model 

performance metrics” [Abstract].   

Knutti and Sedlacek (2013, p373) conclude, “Projected global temperature change from the new 

CMIP5 models is similar to that from those used in CMIP3 after accounting for the different forcing 

scenarios and spatial patterns of temperature and precipitation change are also very consistent 

with little change in model spread…” 

  

3 Changes between QMV2.2.0 and QMV3.0 

Output based on the QMV3.0 code represents a slight improvement from that of QMV2.2.0, as it 

integrates the original QM methodology (outlined in Section 5 of the CCS AR4 User Guide) with a 

modified QM method called ‘Q5’ that incorporates ‘bootstrapping’. Q5 was (as at March 2015) 

developed for AR4, and then AR5 projections data.   

Version QMV3.0 of the CCS system has integrated the QM methodology (outlined in Section 5 of 

the CCS AR4 User Guide) with a new projection incorporating the LMESS methodology (identified 

by Q5 in the output data file name).  

In 2015, an error was found in the QMV2.2.0 code when developing it for AR5 projections. 

However, testing and analysis of the QMV2.2.0 based QM 2030 data, has found that only rainfall 

projections data were affected, and to an extremely minor extent (80 individual daily rainfall 

instances out of 912,500 days). The largest daily rainfall change was 0.3 mm, with most totals 

changing by only 0.1mm. Therefore, output from QMV2.2.0 and QMV3.0 can be considered 

virtually identical for the basic QM methodology. Changes to computations are likely to result in 

smaller differences than changes to raw SILO climate data over time.  
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4 Linear Mixed Effect State Space (LMESS) projection 

method – Q5 

The Linear Mixed Effect State Space (LMESS) model is a method developed by CSIRO (Jin et al. 

2015) as an extension to, and improvement on, the Quantile Matching (QM) method previously 

implemented. LMESS avoids a potential problem of QM, quantile crossing (see below), and for 

rainfall, sparse data are dealt with by performing quantile matching on all months simultaneously 

rather than on a month by month basis. 

For example, Figure 2 shows monthly rainfall for two months at weather station 02056 and the 

quantile matching that resulted from the QM method (upper panel graphs), and the new LMESS 

method (lower panel graphs). The October comparisons show crossing of quantiles (upper-left 

graph) which required special-case code to work around the issue, whereas in the lower pane the 

quantiles did not cross and less extreme projections resulted. The lack of data due to seasonally 

dry conditions for June leads to flat quantiles and consequently a lack of statistical significance 

(upper-right graph), whereas LMESS can use its richer set of covariates to give statistical 

significance (see below). The LMESS dotted lines show the method trying to capture the historical 

observation variability. Similar results were evident for both AR4 and AR5 models and high 

scenarios. 
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Figure 2. Examples of Rainfall Quantile trends used for future climates from QM and LMESS methods 
for station 2056, Kununurra Airport WA using future climates from HadGEM2-ES and RCP85.The 
upper panels for October and June are calculated using the QM projection method whereas the 
corresponding lower panels are calculated using the LMESS method. 

 

To rectify the quantile forecast issues in the current CCS system, we fit and forecast the three 

quantiles for one climate variable simultaneously. To alleviate the data shortage issue for some 

months, we model 12 months of data, instead of single month (Jin et al. 2015). As the GCM output 

will be used in the later stage, we use covariates only related to time, such as year, month, and 

seasonality terms. Furthermore, in order to maintain the spatial coherence among stations to some 

degree (Kokic et al., 2013), we use the same set of covariates for all the stations. To have one 

model for both forecast time points 2030 and 2050, we will also allow a dynamic coefficient for 

some covariates.  

A difference between the QM method and the LMESS method is the type of bootstrapping used as 

documented in Kokic et al. (2013, p. 855). The block bootstrapping used now preserves much of 

the temporal dependencies that are not preserved using the earlier method within the QM 

approach. 

As stated therein, ‘The block bootstrap is a simple non-parametric method for simulating time 

series (Kunsch, 1989). Whereas a standard bootstrap randomly samples individual observations, a 

block bootstrap randomly samples blocks of observations which are then processed in sequential 

order. We modify the random sampling of blocks to help account for seasonality in the data. For a 

given month, for example January, one of the Januaries in the base period is chosen at random. 

Proceeding through the days in this month sequentially from January 1 to January 31, each Yt is 

transformed to a projected value �̂�tmf .This sequential processing is the distinguishing feature of 

block bootstrapping: it helps capture the temporal dependencies in the data. An ordinary bootstrap 

would select the days within each month in random order and consequently remove any temporal 

dependencies. This block bootstrapping process is then repeated for each subsequent month (or 

season) in the future time period, each time randomly selecting a corresponding month (or season) 

from the base time period. This results in a single bootstrap time series. The whole bootstrap 

procedure can be repeated a large number of times to obtain multiple bootstrap simulations of 

future climate. The bootstrap procedure is very straightforward to extend to multiple locations and 

several variables.  We can follow exactly the same bootstrap procedure as before to generate 

multiple bootstrap simulations of future climate at multiple sites and for several variables. The 

important point about the bootstrapping is that we sample for the same randomly chosen day 

across all locations and variables simultaneously. This helps capture the spatial and cross-variable 

relationships in the simulated data…’ 
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4.1 Implications for the use of quantile matching (QM) vs LMESS on 

output data 

Problems with quantile crossing limit the use of the QM methodology to about 2030 (although test 

data has been produced to 2050 for evaluation); however, it is believed that the more robust nature 

of the LMESS method will have few issues at 2030 and can safely be extended to 2050. 

(1) As illustrated for a single station in Figures 3, 4 and 5 the LMESS method is likely to produce 

slightly different average future climates compared to QM at 2030.  However, the LMESS 

method is significantly different from the QM and CF methods if individual future years are 

considered rather than the 1960-2010 average for 2030 (Figures 6 and 7). The change in 

variability was greatest in the 2000’s with differences in methodology being particularly large in 

2010 (a wet cloudy year at the end of the data sequence with low maximum temperatures). 

 We note several interesting features (1) the QM and LMESS methods effectively detrend the 

historical data and change the mean to the new climate. (2) Both methods generally damp 

variability on an annual basis relative to the historical record with the LMESS method 

producing slightly more damped data than the QM method. This would be expected as the 

reduction in interannual variability could be due to the detrending. It is not necessarily an 

indication that there is a problem with either approach. The CF method involving just a shift 

preserves annual variability but leaves trends from the measurement period. The main 

variables impacted for the sample station 039039, are maximum and minimum temperature 

where the coefficient of variation in annual temperatures is about 70% that of the raw silo data 

compared to QM where it is about 80% of the raw data. Rainfall and solar radiation are little 

affected with coefficient of variation reduced by less than 3% relative to the raw data. 

Coefficient of variation for vapour pressure is reduced by 3% for QM and 18% for LMESS 

relative to raw data. Other test stations (52) examined showed similar characteristics.  
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Figure 3. Average maximum temperature for 2030 for Gayndah (station 039039) using 1960-2010 
showing points for 19 models (lines of points) 8 scenarios for 3 sensitivities (triplets in lines) and two 
methods Quantile Matching and LMESS variant. 

 

  

2030 Average maximum temperature (from 1960-2010 base) 
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Figure 4. Frequency distributions (all days) for six climate variables at Gayndah, Queensland (Station 
039039) for QM (LMESS(Q5) for 1960-2010 converted to 2030 and the original SILO data for the period 
(1960 to 2010). CSIRO Mk3, A1FI and High Sensitivity 
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Figure 5. Mean monthly temperature at Gayndah (station 39030) for SILO and 2030 using CSIRO Mk3, 
A1FI and High sensitivity for two methods QM and Q5-LMESS. 
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Figure 6. Annual mean maximum temperature variability at Gayndah (station 039039) for 1960-2010 
for SILO, QM and   Q5-LMES. The QM and LMESS methods remove trends but reduce interannual 
variability.  NB SILO + 1.72 would give the change factor methodology output.    
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Figure 7. Impacts of change in interannual variability 2010 (a wet cloudy year) for all models (see 
figure 5 for 2010 anomaly in measurements and Figure 3 mean change over all years for QM vs 
LMESS).  

 

 

4.2 LMESS summary 

Given the future distributions in temperature and other variables are based on historic trends and 

GCM mean trends it is prudent to only project trends a modest distance into the future as both the 

GCM projections and quantile trends projection become more uncertain further into the future. The 

LMESS method is an improvement over the original QM methodology which was recommended for 

use only out to 2030. 

 

  

  

 



AR5 Addendum to Consistent Climate Scenarios User Guide 

 

27 

 

 

 

5 Conclusion 

The CCS project has been a very successful research collaboration between CSIRO and DSITI 
that provides biophysical researchers (for example, pasture and crop modellers) with easy to 
access to climate change projections in model-ready formats, for individual locations or regions 
across Australia. More than 90,000 files have been supplied since 2015.This addendum to the user 
guide (CCS User Guide Version 2.2, 2015) documents the recent improvements to the CCS 
projections with the update to AR5 CMIP5 and the implementation of the LMESS projection 
method (Jin et al. 2015) to provide climate projections out to 2050. DSITI is committed to 
maintaining this service and improving the accessibly of the latest and best available climate 
projections for researchers.  
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