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Introduction

India is increasingly the spotight for its vulnerability and exposure to natural disasters that are driven
by climate chage Food scurity, water sipplies, infrastructureand health issues are jusbme ofthe

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 governmenheigs, nogovernmental
organisationsand private industryask s K & OFy ¢S R2 (2 |aasSaa NAaaj
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has been working for 15 yeatrough itsresearch arm the International Global Change Institute of the
University of Waikatoto 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 sdientifiaat

tools for assessing climate chariggpacts and adaptation options from a globalléeal 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 geogtaipal inbrmation system dat@ 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 eaustomisedyeogaphic information system (Gl8jat can be built for any area. The new
versiondeveloped for Indigncludesa study ara of the whole country anghdividual areagor each

State. The systersupports the creation of smait geographical areasubregions whin States or

multiple State areaqs special study areas through thgplication oftools within the system. Also users
with local data camither through their own initiativer with assistance from CLIMsysteimport local

high resolution digital elexsn models and other digital data to produce a highly specialised system
that suits their specifimeeds. CLIMsystenss alreadynatched the underlying digital elevation model
with a complete set ofwenty Intergovernmental Panel for Climate Char{ife)approved Global
Circulation Model patterns developed bye worldQ l@ading modeling groups such as the Hadlegtfte

in the United Kingdonthe Canadian Climate Centre, the NASA/Goddard Institute for Space Studies in
the Unites States and numerous othegencies in Europdaparand Australia. Linked with these

patterns are the storylinesf the Special Report on Emissions Scenarios. The system also accounts for
feedbacks in the global climate system through analysis of change based on low, mediuighand h
feedback mechanisms as defined by the IPCC. This robust and Fourth Assessnpaiible system is
further augmented by the inclusion of thirteen ocean sea level rise patterns that have been similarly
produced by important international modeling grougisch as théVleteorological Research Institute of
Japan, CSIRO in Australia and the major modetigpg in the United Statemnd Europe. These models
are also linked with the SRES storylines and feedback values to generate site specific outputs/ef sea le
rise for any coastline of the world. These sea level rise projections can be further refinadththe



inclusion of local tideand land movement data. As Professor Colin Woodroffe, an eminentatoas
A0ASY(Aal SOEMYSgbleSeRaminatiohpotential erosion and flooding in response to

future climate scenariogicluding sedevel rise due to climate change, global warming as well as

changes resulting from local land movemesits. ¢ KS &deadSy |faz2 AyOfdzRSa |
userscan 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 use® needs. Once timseries site data is ingeesl SImCLIM analysis can begin using the data
browsing tool. As Sale@niahavho heads the Meteorological Office in one of the most climate

change #ected countries of the world Vanuata Yy 2 i SR a{AY/ [ La A& lI6Saz2yYSo L
almost everything | @ed to do in my work in the Met Office like extreme events analysigetodn
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The system is also linked with a number of powerful impact models. Thaattenal leaders in
hydrological modelinghe Danish Hydraulic Institutéave 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 developimgimilar 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 physioladjjoaal climate

files for rapid assessments of potential trees, arable crops, vegetables and ornamentals. The system
comes prabaded with over 1700 plant, 40 soil and 180 sipecific climate fileall of which can be
modified and customized by the us&imCLIM 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, solaomadiat
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 innovéive model allows the user to design rainwater catchment systetith consideration of not
only the roof or other catchment area but also use rates, tank aize critically, the impact of climate
change on rainfall and hence rainwater harvesting poténtighere is also a shoreline erosion model
that is linked with the sea level rise scenario generator. Other impact models include a degree day
model, boh site specific and spatial, and a water balance model. New models are regularly being
developed andihked with SImCLINMINd wework closelywith end users to develop interfaces for their
customized climatariven models so they can be run with consideration for climate change.

CLIMsystems also maintains an educational version of the SimCLIM systenT@fi&lIM. The

software includes an array of handa 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 apgliton of realworld problems exemplified in the educational
modules.The United Nations hassed 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 levalrribe fareas around Washington, DC and is also to
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City of New York as the first stage in a comprehensive redevelopmentiaradesproofing of the
megacity@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 climdtarege and extreme events such as

drought and flood. Customised versions of SImCLIM are being used by the government s of some of the
mostclimate changehreatened environments and societies on Earth, the Pacific Islands. Tonga,
Vanuatu and the Solomon dsid government are using SimCLIM and PlantGro not only to aid in the
completion of their Second National Communication under their obligations to the UNdaiso

applying the software foproposal development so that risks and potential adaptationapgican be

clearly identified for donor agency fundingVhile back in New Zealand SimCLIM is being used in
conjunction with a spatial version of PlantGro to assist the Tasman District CouheilSduth Islando
determine future agricultural and alteative landuse opportunities across its most productive

landscapes.

Conclusion

The same 8iCLIM 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 taelainange and extreme events

but more importantly to be part of the tddit for developing adaptation optionSimCLIM is easy to

use, is regularly updated by axtensive andighly experiences group of climate scientigiat includes

three Nobel lauretes. SImCLING delivered ready to run with considerable amounts of data already
preloaded.Training sessions can be arranged as can demonstrations using various Hvizsadt
technologies.Contact our Business Development Manager Vijay Bulld@y @ climsystem.cojrfor

further information.
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Sample Outputs

India Baselindlean TemperatureScenaridC (19611990)

Other
-18.5--134
-13.4 - -8.3
-8.3--3.2
-32-19
1.9-7.0
Fo0-121
121 -17.2
17.2 - 22.3
22,3 - 274
274 - 325

Area: India

Model for TMean (°C

Selected Month: 12 3
456789101112

Baseline climate




IndiaMean TemperaturéScenaridC (2030

Other
-18.5--134
-13.4 - -8.3
-8.3--3.2
-32-19
1.9-7.0
Fo0-121
121 -17.2
17.2 - 22.3
22,3 - 274
274 - 325

Area: India

Modelfor TMean: (°C
Selected Month: 12 3
456789101112
Scenario generation
method: Linked mode
Scenario year: 2030
Climate sensitivity:
Mid

GCM Pattern:
UKHADCM3
Emission scenario:
IPCC SRES ALlFI




IndiaMean Temperaturé&cenaridC (2070

Qther
-18.5--134
-134 - -8.3
-8.3--3.2
-3.2-1.9
1.9-7.0
J.O-12.1
121 -17.2
17.2 - 22.3
22.3-274
274 - 32.5

Area: India
Model for TMean: (°C
Selected Month: 12 3
456789101112
Scenario generation
method: Linked mode
Scenario year: 2070
Climate sensitivity:
Mid

GCM Pattern:
UKHADCM3
Emission scenario:
IPCC SRES ALlFI




Uttar PradestBaseline Precifation mm (19611990

Cther

534.0 - 1131.2
1131.2 - 1728.3
1728.3 - 2325.5
2325.5 - 2922.6
2922.6 - 3519.8

3519.8 - 4117.0
4117.0 - 4714 .1
Area: Uttar Pradesh
Model for Precip
(mm)
Selected Month: 1 2 3

456789101112
Baseline climate




Uttar Pradesh Precipitation Scenario n(2930

Cther
534.0 - 1131.2
1131.2 - 1728.3
1728.3 - 2325.5
2325.5 - 2922.6
2922.6 - 3519.8
3519.5 - 4117.0
4117.0 - 4714 .1
Area: UPR
Model for Precip
(mm)
Selected Month: 1 2 3
456784901112
Scenario generation
method: Linked mode
Scenario year: 2030
Climate sensitivity:
Mid
GCM Pattern:
UKHADCM3

: S x Emission scenario:
- T IPCC SRES A1FI




Uttar Pradesh Precipitation Scenario n(2®70

Cther
534.0 - 1131.2
1131.2 - 1728.3
1728.3 - 2325.5
2325.5 - 2922.6
2922.6 - 3519.8
3519.5 - 4117.0
4117.0 - 4714 .1
Area: UPR
Model for Precip
(mm)
Selected Month 1 2 3
456789101112
Scenario generation
method: Linked mode
Scenario year: 2070
Climate sensitivity:
Mid
GCM Pattern:
UKHADCM3

: S x Emission scenario:
- T IPCC SRES A1FI




