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Introduction 

India is increasingly in the spotlight for its vulnerability and exposure to natural disasters that are driven 

by climate change. Food security, water supplies, infrastructure and health issues are just some of the 

main sectors that can be impacted by longer term climate change and related extreme events such as 

droughts, floods and high and low temperatures. Often government agencies, nongovernmental 

organisations and private industry ask άǿƘŀǘ Ŏŀƴ ǿŜ Řƻ ǘƻ ŀǎǎŜǎǎ Ǌƛǎƪ ŀƴŘ ŀŘŀǇǘ ƻǳǊ ǎƻŎƛŀƭΣ ŜŎƻƭƻƎƛŎŀƭ 

and built environments for the dangers ǇƻǎŜŘ ōȅ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜέΚ /[LaǎȅǎǘŜƳǎ [ǘŘ ŦǊƻƳ bŜǿ ½Ŝŀƭŀƴd 

has been working for 15 years, through its research arm the International Global Change Institute of the 

University of Waikato, to address these very issues. The unique software system they have developed 

called SimCLIM has recently been released for India and is packed with useful and scientifically robust 

tools for assessing climate change impacts and adaptation options from a global to local scale. The 

system is preloaded with a digital elevation model for India and each of its States and can be easily 

enhanced through the importation of geographical information system data in the form of shape and 

vector files. The outputs generated by the system are both spatial (maps) and site specific, in terms of 

various impact models and extreme event analysis tools. 

The System 

SimCLIM is a customised geographic information system (GIS) that can be built for any area. The new 

version developed for India includes a study area of the whole country and individual areas for each 

State. The system supports the creation of smaller geographical areas (subregions within States or 

multiple State area) as special study areas through the application of tools within the system. Also users 

with local data can either through their own initiative or with assistance from CLIMsystems import local 

high resolution digital elevation models and other digital data to produce a highly specialised system 

that suits their specific needs.  CLIMsystems has already matched the underlying digital elevation model 

with a complete set of twenty Intergovernmental Panel for Climate Change (IPCC) approved Global 

Circulation Model patterns developed by the worldΩǎ leading modeling groups such as the Hadley Centre 

in the United Kingdom, the Canadian Climate Centre, the NASA/Goddard Institute for Space Studies in 

the Unites States and numerous other agencies in Europe, Japan and Australia. Linked with these 

patterns are the storylines of the Special Report on Emissions Scenarios. The system also accounts for 

feedbacks in the global climate system through analysis of change based on low, medium and high 

feedback mechanisms as defined by the IPCC. This robust and Fourth Assessment-compatible system is 

further augmented by the inclusion of thirteen ocean sea level rise patterns that have been similarly 

produced by important international modeling groups such as the Meteorological Research Institute of 

Japan, CSIRO in Australia and the major modeling groups in the United States and Europe. These models 

are also linked with the SRES storylines and feedback values to generate site specific outputs of sea level 

rise for any coastline of the world. These sea level rise projections can be further refined through the 



inclusion of local tide and land movement data. As Professor Colin Woodroffe, an eminent coastal 

ǎŎƛŜƴǘƛǎǘ ŎƻƳƳŜƴǘŜŘΣ άSimCLIM enables examination of potential erosion and flooding in response to 

future climate scenarios including sea-level rise due to climate change, global warming as well as 

changes resulting from local land movements.έ  ¢ƘŜ ǎȅǎǘŜƳ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀ Řŀǘŀ ƛƳǇƻǊǘƛƴƎ ǘƻƻƭ ǎƻ ǘƘŀǘ 

users can import local time series site data for variables such as precipitation, maximum, minimum and 

mean temperature, wind, relative humidity and stream flows. Other variables can be added depending 

on the end userΩs needs. Once time series site data is ingested SimCLIM analysis can begin using the data 

browsing tool. As Salesa Kaniaha who heads the Meteorological Office in one of the most climate 

change affected countries of the worldτVanuatuτƴƻǘŜŘ ά{ƛƳ/[La ƛǎ ŀǿŜǎƻƳŜΦ Lǘ ŀƭƭƻǿǎ ƳŜ ǘƻ Řƻ 

almost everything I need to do in my work in the Met Office like extreme events analysis and return 

ǇŜǊƛƻŘǎΦ ¢Ƙƛǎ ǎƻŦǘǿŀǊŜ ŀƴŘ ƛǘǎ Řŀǘŀ ŦƻǊƳŀǘǎ ǿƛƭƭ ōŜ ǳǎŜŘ ƛƴ Ƴȅ Řŀǘŀ ŘƛƎƛǘƛȊŀǘƛƻƴ ǇǊƻƧŜŎǘΣ ŀǎ ǿŜƭƭΦέ  

The system is also linked with a number of powerful impact models. The international leaders in 

hydrological modeling, the Danish Hydraulic Institute, have made SimCLIM the climate change software 

of choice for linking with its series of Mike models for flood and urban stormwater system design. 

CLIMsystems is currently developing a similar set of tools for linking with the widely utilized InfoWorks 

software package marketed by Wallingford in the UK. In terms of agricultural modeling SimCLIM is 

formally linked with PlantGro, a modeling tool that integrates soils, plant physiology and local climate 

files for rapid assessments of potential trees, arable crops, vegetables and ornamentals. The system 

comes preloaded with over 1700 plant, 40 soil and 180 site-specific climate files all of which can be 

modified and customized by the user. SimCLIM also interfaces with the Decision Support System for 

Agrotechnology Transfer (DSSAT) program developed by ICASA, the International Consortium for 

Agricultural Systems Applications. SimCLIM is used to perturb precipitation, temperature, solar radiation 

and relative humidity files that drive the DSSAT software system. Therefore cropping systems can be 

tested against current and future climates. 

Other widely used impact models included in the SimCLIM system include the rainwater tank model. 

This innovative model allows the user to design rainwater catchment systems with consideration of not 

only the roof or other catchment area but also use rates, tank size, and critically, the impact of climate 

change on rainfall and hence rainwater harvesting potential.  There is also a shoreline erosion model 

that is linked with the sea level rise scenario generator. Other impact models include a degree day 

model, both site specific and spatial, and a water balance model. New models are regularly being 

developed and linked with SimCLIM and we work closely with end users to develop interfaces for their 

customized climate-driven models so they can be run with consideration for climate change. 

CLIMsystems also maintains an educational version of the SimCLIM system called TrainCLIM. The 

software includes an array of hands-on educational modules that have been applied with huge success 

in countries around the world. Concepts surrounding climate change and adaptation are expressed and 

more easily understood through the application of real-world problems exemplified in the educational 

modules. The United Nations has used the software and modules to educate climate change leaders and 

universities around the world are using the package for educating the next generation in the 

implications and adaptation options that must be considered in the face of climate change. 



 

Applications 

The SimCLIM system has been widely applied and numerous country and regional versions are in use. 

The USA version is being used to assess sea level rise for the areas around Washington, DC and is also to 

ōŜ ǳǎŜŘ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ²ŀƭƭƛƴƎŦƻǊŘΩǎ LƴŦƻ²ƻǊƪǎ ǘƻ ƳƻŘŜƭ ǘƘŜ ǎǘƻǊƳ ŀƴŘ ǎŜǿŜǊŀƎŜ ǎȅǎǘŜƳǎ ƻŦ ǘƘŜ 

City of New York as the first stage in a comprehensive redevelopment and climate-proofing of the 

megacityΩs vital infrastructure. SimCLIM has been used to map the climate risks posed to the most 

rapidly growing part of Australia, Southeast Queensland, and the outputs will form the basis for region-

wide planning that shall incorporate vital elements of climate change and extreme events such as 

drought and flood. Customised versions of SimCLIM are being used by the government s of some of the 

most climate change threatened environments and societies on Earth, the Pacific Islands. Tonga, 

Vanuatu and the Solomon Island government are using SimCLIM and PlantGro not only to aid in the 

completion of their Second National Communication under their obligations to the UN but are also 

applying the software for proposal development so that risks and potential adaptation options can be 

clearly identified for donor agency funding.  While back in New Zealand SimCLIM is being used in 

conjunction with a spatial version of PlantGro to assist the Tasman District Council of the South Island to 

determine future agricultural and alternative landuse opportunities across its most productive 

landscapes. 

Conclusion 

The same SimCLIM technologies used around the world are now available for India.  CLIMsystems Ltd is 

proud to be involved in assisting India to assess not only its risks to climate change and extreme events 

but more importantly to be part of the tool kit for developing adaptation options. SimCLIM is easy to 

use, is regularly updated by an extensive and highly experiences group of climate scientists that includes 

three Nobel laureates. SimCLIM is delivered ready to run with considerable amounts of data already 

preloaded. Training sessions can be arranged as can demonstrations using various internet-based 

technologies.  Contact our Business Development Manager Vijay Bulland (vijay@climsystem.com) for 

further information. 

CLIMsystems Ltd. 
PO Box 638 
Waikato Mail Center 
Hamilton 3240 
 New Zealand 
 
http://climsystems.com/ 
Phone: 64-7-834-2999 
Mobile: 64-21-875-236 
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Sample Outputs 

 

 

India Baseline Mean Temperature Scenario 0C (1961-1990) 

 

 

 

Area: India 

Model for  TMean (°C) 

Selected Month:  1 2 3 

4 5 6 7 8 9 10 11 12 

Baseline climate 

 



 

 

India Mean Temperature Scenario 0C (2030) 

 

 

Area: India 

Model for  TMean: (°C) 
Selected Month:  1 2 3 
4 5 6 7 8 9 10 11 12 
Scenario generation 
method: Linked model 
Scenario year: 2030 
Climate sensitivity: 
Mid 
GCM Pattern: 
UKHADCM3 
Emission scenario: 
IPCC SRES A1FI 

 

 



 

 

India Mean Temperature Scenario 0C (2070) 

 

 

Area: India 
Model for  TMean: (°C) 
Selected Month:  1 2 3 
4 5 6 7 8 9 10 11 12 
Scenario generation 
method: Linked model 
Scenario year: 2070 
Climate sensitivity: 
Mid 
GCM Pattern: 
UKHADCM3 
Emission scenario: 
IPCC SRES A1FI 

 



 

 

Uttar Pradesh Baseline Precipitation mm (1961-1990) 

 

 

Area: Uttar Pradesh 
Model for  Precip 
(mm) 
Selected Month:  1 2 3 
4 5 6 7 8 9 10 11 12 
Baseline climate 

 



 

 

Uttar Pradesh Precipitation Scenario mm (2030) 

 

 

Area: UPR 
Model for  Precip 
(mm) 
Selected Month:  1 2 3 
4 5 6 7 8 9 10 11 12 
Scenario generation 
method: Linked model 
Scenario year: 2030 
Climate sensitivity: 
Mid 
GCM Pattern: 
UKHADCM3 
Emission scenario: 
IPCC SRES A1FI 

 



 

 

Uttar Pradesh Precipitation Scenario mm (2070) 

 

 

Area: UPR 
Model for  Precip 
(mm) 
Selected Month:  1 2 3 
4 5 6 7 8 9 10 11 12 
Scenario generation 
method: Linked model 
Scenario year: 2070 
Climate sensitivity: 
Mid 
GCM Pattern: 
UKHADCM3 
Emission scenario: 
IPCC SRES A1FI 

 

 

 

 

 

 

 


