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Capacity-Building Activities Related to Climate Change
Vulnerability and Adaptatio n Assessment and Economic
Valuation for Fiji

Objectives

The Terms of Reference for this work specified three objectives to the Fiji component:

Objective &: to provide a prototype FIJICLIM model (covered under PICCAP funding)

The two main tasks were to:

1 construct a prototype software package, known as FIJICLIM, for the PI@@#fPamme in
Fiji (PICCAP Fiji), incorporating features specified in the ToR;

1 develop a FIJICLIM Users' Guide which provides information on all the model components
and a detailed, luistrated, stefpy-step guide for the use of the scengemerator and
sectoral impact models.

Objective b: to provide training and transfer of FIJICLIM

The main task was to:

1 facilitate the transfer of FIJICLIM to PICCAP Fiji by developing and implemeraishort
training course (2 days) in Fiji.

Objective t: to present and evaluate World Bank study findings and to identify flitec¢ions
for development and use of FIJICLIM-@2y workshop)

The mains tasks were to:

1  Participate in a onday "in-house'workshop ceordinated by PICCAP Fiji;

1  Contribute to a onday national workshop that will focus on presentation, discussidn
groundtruthing of the findings of the World Bank study on climate changgerability
and adaptation, as well as the econovaiciation.

Outcomes

Proceedings of the training course and workshop were prepared by the Fiji Department of
Environment. The summaries from these proceedings reflestydigh degree of success with
the contracted activities (Annex 1).

All of the objecives were completed in the specified thin@me:

1  The prototype version of FIJICLIM was completed, evaluated and installed -¢2CGBD

in preparation for transfer to PICCAP Fiji;

A FIJICLIM description and Users' Guide was prepared (Annex 2);

A training schedle, powerpoint presentations, and training exercises, were prepared for
transfer of FIJICLIM through a-Bay training course (Annex 3);

T
T



1 The consultants participated in the-tinuse" workshop, facilitated by Mr Leone
Limalevu (PICCAP coordinator for Fjji

1 Contributions were made to the eday national workshop, through presentations on the
Vulnerability and Adaptation study, and participation in discussions that followed.
Powerpoint presentations are attached (Annex 4).



Annex 1

Summaries of training cairse and workshop proceedings prepared by the
Fiji Department of Environment
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CLIMATE CHANGE FIJICLIM PROTOTYPE TRAINING
WORKSHOP
CENTRA, SUVA
28™-29™ FEB 2000

The two day workshop comprised of a handsFIJICLIM Prototype Training on the %8
29" February. Organisations hosting the workshopuitetl PICCAPFiji (Departmenbf
Environment), PICCAFSPREP, International Global Climate Institute (IGQt)iversity
of Waikato and the World Bank.

1.0 WORKSHOP OBJECTIVE

The main objectives of the workshop were:

1 To familiarize expertand representats from the feumain sectors in Fiji of the
FIJICLIM Prototype based on Viti Levu.
1 To evaluate the FIJICLIM Prototype model

The various organizations that were represented included:

1 Government Sector Representatives

9 Statutory Organization Representatiaesl
1 The Climate Change Country Team

(ref. Appendix 2 List of Participants)

2.0 PROGRAMME

2.1 FIJICLIM TRAINING

The FIJICLIM prototype is based on PACCLIM, which was developed by the
International Global Climate Institute (IGCI) as part of the PacifiontdeClimate
Change Assistance Programme (PICCAP), executed by the South Pacific Regional
Environment Programme (SPREP). The PACCLIM model consisted of example
applications that were incorporated for Fiji and Kiribati (Viti Levu and Tarawa).

Additional fundng from the World Bank and at the request of the PICCAP Fiji coordinator,
a part of the PACCLIM model that was incorporated for Fiji was usddvelop the

FIJICLIM prototype. Development of the FIJICLIM prototype has involved the linking of
historical dimate data and a scenario generator with sectoral impadtaufokey sectors:
agriculture, coastal zone, human health and water resources.

The first day was mainly focussed on presentations and an introductory training exercise of
the FIJICLIM model, whe the second day involved problem solving exercigddICLIM
Users guide and Training Manual included in Appendix).



Day 1
Facilitatorsi Dr. Gavin Kenny, Dr. Neil de Wet, Mr. Wei Ye.

1. Openingi Dr. Graham Sem (SPREP)

2. Presentation of FIJICLIM (Scenargenerator) Dr. Gavin Kenny (IGCI)

3. Sectoral model for Agriculture Dr. Gavin Kenny (IGCI)

Sectoral model for HealthDr. Neil de Wet (IGCI)

5. Sectoral model for Coastal and Water resourdds. Wei Ye (IGCI)

6. Introductory Training Exercise with participgarbeing guided through the range of
applications in FIJICLIM Dr. Neil de Wet, Mr. Wei Ye, Dr. Gavin Kenny (IGCI)

el

Day 2
Facilitatorsi Dr. Gavin Kenny & Dr. Neil de Wet (IGCI)

7. Problem solving exercise involving:

1 Reproducing selected results from the Wdhnk V & A study with the use of
additional tools (such as IDRISI GIS) as aids to interpreting data.

1 Presenting results and findings from the critique of the World Bank study.

1 Review and provide critique of FIJICLIM model.

(The papers presented are imtgd in the appendix.)

3.0 FRAMEWORK FOR WORKSHOP DISCUSSIONS

3.1 FIJICLIM TRAINING

After presentations by the IGCI consultants on the FIJICLIM model, the workshop
participants were divided into 2 groups representative of the Agriculture and Human
heath sectors.

3.1.1Group 1: Agriculture
Discussion Issues:

1 Focus on sugarcane

1 Plantgro gives estimate of biomass yields that occur with the different scenarios, in the
northrwest of Viti Levu

1 What implications do these changes have on sugar production?

(Presentation included in the appendix).

The DKRZ Model illustrated yield declines for the mrahge and higinange scenarios for
the years 2025, 2050 and 2100. Rainfall was shown to be the limiting factor for sugarcane
yields.



The CSIRO Model illustrated yigt improvements over the years 2025, 2050 and 2100.
Under similar temperature and rainfall changes with increase in emissions, it was
apparent that yields improved. However, when there was a dramatic change in rainfall,
yields tended to decline.

The El Nimo event indicated a 60% decline in production while the La Nina event
indicated an 8% increase in production.

3.1.2 Group 2: Health

Discussion Issues:

T

Describe the changes in the epidemic potential of dengue in Viti Levu for the 2
scenarios compared to thaseline.

Determine the epidemic potential in Suva and Nadi for the 1990 baseline, the first
scenario and for the second scenatrio.

Explain the significance of these changes in terms of the future incidence of dengue
fever in Viti Levu.

Determine whetherhis analysis is useful in determining an appropriate adaptation
response? What would constitute an appropriate adaptation to increased transmission
efficiency related to climate change.

(Presentations included in Appendix)

From the current baseline scewaior 1990, the epidemic potentials for Suva and Nadi
were 0.13 and 0.17. Changes in the epidemic potentials for Suva and Nadi showed a
significant increase for both the high and best guess scenarios (see appendix 4).

Significance of such changes in terofghe future incidence of dengue fever in Viti
Levu are:

1 Higher transmission risks via the vector population.

T

Increased frequency of epidemics

1 Minimal vector populations could pose higher epidemic risks

1 Higher incidence of human exposure.

Appropriate adgtation response options to increased transmission efficiency related to
climate change are:

1 Vector controld chemical, biological and proper sanitation that would discourage the

breeding of mosquito vectors.

1 Preventing exposure such as wearing proteciiothing, netting/ screening and

repellents.

9 Strict quarantine measures are needed to prevent the introduction of vectors into all

ports of entry.



1 Preparedness and response such as a management plan of action, mobilizing

T

community participation and condurtg clinical and laboratory surveillance.

Formulating action plans and policies on urban housing, sanitation and water supply.

3.1.3 Review of FIJICLIM Model

The afternoon session of the"™®8omprised of discussions and presentations on the
possible fiure directions and limitations for the FIJICLIM model.

The following suggestions were brought up in the discussions for the general progress of
FIJICLIM and for sectoral model improvements.

T

One of the issues on FIJICLIM was that people were expressimggieedo input

their own data so that people could customize it more to their own purposes. Such a
capability is currently being investigated at IGCI to develop more of these tools so that
they are more flexible in terms of being more "disEndly".

Another issue that was brought up was the use of General Circulation Models
(GCMs) as a limitation within the FIJICLIM model. It was pointed out that it was
unrealistic to expect that GCMs were going to make the connections down to the
regional or national st& Therefore, it is not seen so much as the limitation of
FIJICLIM but a limitation in the global modeling.

Data was obtained from 5 GCMs which appeared to participants to contradict each
other. However, IGCI consultants clarified that there are abouhdjor groups in

the world that work on GCMs. Each of these groups make different assumptions
about atmospheric processes. Therefore, different results from different GCMs
simply reflect uncertainties from the various modeling groups in terms of the science
Therefore, they aren't really contradictions because all these models are internally
consistent in terms of atmospheric physics, interactions of the atmosphere with the
oceans. There is internal consistency in those models, but the differences observed
are brought about when zoning in at the regional or national level. The models might
show similarities globally, but differences regionally. The differences reflect
different assumptions of modeling.

Usergroup to be set up within the country team to agsitmiliarity and to assist in
advising on improvements.

Access to model is with the Department of Environment only. Current status could
create conflict of interests among sectors. DOE (plus country team members) are to
promote FIJICLIM to policy makerand other stakeholders.

More training is needed (formal education, conferences and workshops). In fact, it
was highlighted that this was the first time that a discussion or training on FIJICLIM,
VANDACLIM or PACCLIM has gone right down to the country tedevel where

they can really be involved.



Economic evaluations to be incorporated perhaps as part offagliphne.

Potential to expand onto other sectors such as forestry. There is a possibility to
incorporate it into Plantgro model.

It is possible tanclude Diarrhoea in the health model as the cases are widely documented
and frequently occurring in Fiji (data available).

Inclusion of extreme climatic events in the models eg. Cyclones, as these cause
major damages within all the sectors represent&dJiCLIM.

Image resolution could be improved to show rivers and other major features on the map
clearly.

In terms of further development for FIJICLIM, the ongoing work would regsame
careful validation to ensure that the outputs from the model wetstiealt would
probably be better that for some of these models, validation activities take place outside of
the model. This is because once it is incorporated within the mbdehds to be a bit

of work again to go through the different preparati@ismproving and managing

it. For example, the coastal model would have quite afietalidation work that has to

go on outside of FIJICLIM simply because the coasiadlels that are required for a place
like Fiji are not well developed at the momektore model development work still
needs to go on before they can even ibeorporated. Different sectors or even
different parts of sectors have different requirements in terms of future developments. Fiji
is now exceedingly well placed with FIJICLIM and tamount of valuable data here is
very rich compared to other Pacific countries.

FIJICLIM has been developed as a tool to assist PICCAP Fiji in the Vulnerability and

Adaptation Report and would advance PICCAP Fiji's contribution to the next National
Communi@ations.

4.0 CONCLUSION

The workshop was a success in terms of the initial objectives of the FIJICLIM Training
Workshop:

T

Through presentation and "harmts' training on the FIJICLIM prototype modebuntry
team members as well as representatives frometbeant sectors were alitefamiliarize
themselves with the tool that has been used to assist with th&/ &ijisrability and
Adaptation Report.

Furthermore, the country team, experts and other representatives from the seletzast
were able to prade valuable suggestions for the future directionsIdICLIM.
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PART 1: FIJICLIM System Description



1 Introduction

The FIJICLIM prototype is based on PACCLIM which was developed by the International Global
Change Institute (IGCI) as part of the Pacific Islands Climate Change Assistance Programme
(PICCAP) executed by the South Pacific Regionalibmment Programme (SPREP).

Both FIJICLIM and PACCLIM build directly on a comparable model development for
New Zealand, known as the CLIMPACTS system (Kerny, 1995, 1999; Warrickt al., 1996,

1999). The development of CLIMPACTS has been funded ley Rbundation for Research
Science and Technology since 1993. Its core components, which include a graphic user interfac
(GUI), a customised geographic information system (GIS), and data compression routines, have
provided thebasis for the development dflJICLIM. The development of FIJICLIM is
complementary teimilar developments that have evolved from CLIMPACTS, for Bangladesh
(BDCLIM), Australia (OZCLIM), and for training in climate change V&A assessment
(VANDACLIM).

There are a number of distinct adt@ges to countrgcale AMS:

1 They integrate together relevant biophysical information, including both models and data, in a
form that is readily accessible to both scientists and pafiaiers alike;

1 They provide the capacity for consistent applicatiothe@ country scale, of usepecified
scenarios of climate and skmvel change across a range of sectors;

1By integrating relevant biophysical information and climate change scenarios, they provide
the capacity for multiple simulations of climate changgpacts in order to examine
scientificuncertainties and alternative policy options;

1 They are generally easy to use, quick running and, perhaps most importantly, can be readily
updated and expanded.

2 Overview of FIJICLIM

The development of FIJICLIM has ialwved the linking of historical climate data and a scenario
generator with sectoral impact models for four key sectors: agriculture, coastal zone, human health
water resources.

FIJICLIM comprises two main components:
A ascenario generatowhich links togeter historical climate data (temperature and rainfall)
patterns of climate change from complex global climate models (GCMs), and output from a

global temperature and skavel change model, called MAGICC (Model for the Assessment of
Greenhousgas Inducedlimate Change; Wigley, 1994);

A sectoral modelgfor agriculture, coastal zone, human health and water resources.



A schematic representation of FIJICLIM is given in Figure 1, which shows the connections between
these main components.

Global Climate Model (MAGICC)

Greenhouse Gas Emissions to
Concentration Models

Emisei Global Mean Temperature and Sea-
missions Leyel Change Model

Scenarios and
User-defined Model

Parameters
GCM Patterns
\ Regional Climate Change
Scenario Generator
Interpolated
Climate Data

Sectoral Impact Models

Coastal Resources Water Resources
Agriculture Health

Environmental Effects

Figure 1: Schemtic representation of the FIJICLIM model system

3 Overview of FIJICLIM Scenario Generator

The FIJICLIM Scenario Generator has been developed as a tool to generate scenarios of climate and
sealevel change at the country scale using the best availabld gitdranation.

The main components of the FIJICLIM Scenario Generator are:

1. Library files of output from a global temperature and-kmeael change model, called MAGICC
(Model for the Assessment of Greenhogss Induced Climate Change; Wigley, 1994);

2. Patterns of temperature and rainfall changefor the western Pacific, derived from
generalcirculation models (GCMs);

3. Interpolated monthlglimate data (temperature and rainfall) for Viti Levu.



g, >
The scenario generator provides the capacity for generatingypves tof climate change
scenariossyntheticandmodelbased.

1 The synthetic scenario generator enables users to make incremental adjustments to
temperature(change in °C) and rainfall (plus or minus percent change). These
adjustments are appliadhiformly tothe baseline climate data.

1 The model-based generator presently uses thimked-model approach. There
are twocomponents to this approach. At the "top end" are library files of output from a
simple globalclimate model, called MAGICC' (Wigley, 1994) whigbrovide global
temperature and sdavel changes. The global temperature changes from MAGICC are
used toscale temperatureand rainfall patterns of change for the western Pacific as
projected by complex global climatenodels (GCMs). These components, armirt
application, are described in detail below.

A schematic representation of the FIJICLIM Scenario Generator is given in Figure 2, and
shows theconnections between these three main components.

FIJICLIM Scenario Generator

1. Global mean temperature and

sea-level change
Library files of output from a simple
global climate model for selected
greenhouse gas emissions scenarios

.

Select emissions
scenario

.

2. GCM patterns Spccify climate
Scaled by global temperature change 4—| variable and select
GCM pattern
Synthetic scenarios ¢
Specify + or - __»| Interpolated climate data 3.
temperature changes or Adjusted to give scenario of change
% rainfall changes

Figure 2: Schematic representation of the FIJICLIM ScenarioGenerator and
its main components

1Earlier versions of this model, developed at the Climatic Research Unit, University of EasK Amgtieysedto make
global temperature and $e&el projections for the Intergovernmental Panel on Climate AREQE199@nd 1995 reports.
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3.1 Library files of output from a simple global climate model Co
As mentioned above, a simple global climate model, MAGICC (Wigley, 1994) has been used to
generate global temperature and-lea@&| changes. These results en@rporated into FIJICLIM.

The core of MAGICC is a ondimensional, energypalance, boxdiffusion-upwelling climate model.
The inputs to MAGICC are emissions of greenhouse gases, and the outputs are-mgledal
temperature (and selavel) changes, giveln 5-year increments from 1990 to 2100. It can quickly
generate timalependent global temperature changes for issdected scenarios of greenhougas
(GHG) emissions. The science on which MAGICC is based is continually being advanced, and henc
MAGICC is regularly updated. Additionally, scenarios of greenhcgas (GHG) emissions can be
updated to take account of evolving international policies on emissions. MAGICC is described in mor
detail by Wigley (1994).

The FIJICLIM Scenario Generator contains laby files of output generated from two sets of GHG
emissions scenarios:

1) The Intergovernmental Panel on Climate Change (IPCC) 1995 policy scenarios (Hoeghton
al., 1996), known as the 1S92a,b,c,d,e scenarios;

2) The SRES marker scenarios (Al, A2, Bl, B2), iath are new (unapproved) scenarios developed
for the IPCC, for use in the IPCC Third Assessment Report, due to be published in 2000.
Details on these scenarios can be obtained ffritp/sres.ciesin.org,/.

The example in Figure 3 shows the stored outpomfthe 1S92a GHG emissions scenario, showing the
high, medium and low estimates of global temperature change from 1990 to 2100. These estimat
relate to the range oflimate sensitivity(the average global temperature change for an equivalent
doubling ofatmospheric C¢) generated from complex GCMs. Specifically, the high, medium and low
estimates relate to climate sensitivities of 4.5°C, 2.5°C, and 1.5°C respectively.

FiguurAe 3: FIJICLIM window showing graphed output from MAGICC (Wigley, 1994) for the
1S92a GHG emissions scenario.



3.2 GCM patterns
The Australian Commonwealth Scientific and Industrial Research Organisation
(CSIRO) Atmospheric Research Division was contracted by SPREP in 1998 to prepare a report
on regional climate change scenari@s use by PICCAP (Jonest al., 1999). As part of this

work the CSIROalso prepared &et of GCM patterns for the region, which have been
incorporated into thd=IJICLIM. The CSIRO used results from five GCM model runs for this
purpose, as summariséelow(Table 1).

Table 1: GCMs used in FIJICLIM

Model Centre Author

CSIRO-Mk2 The Australian Commonwealth Scientific | Gordon and O'Farrell (1997)
and Industrial Research Organisation
(CSIRO)

ECHAM4 The German Climate Research Centre|Roekneret al., 1996
(DKRZ)

GFDL-R15 The US Geophysical Fluid Dynamics|Haywoodet al., 1997
Laboratory (GFDL)

HADCM2 The UK Hadley Centre for Climate|Cullen, 1993
Prediction and Research

CGCM1 The Canadian Centre for Climate Modelli Flatoet al., 1999
and Analysis

A detailed description of the selection and preparation of these patterns is contained in the
CSIRO report (Joneset al., 1999). This report also provides a description of some of the
limitations to the patterns and a summary of the regional changes in temperadurairgall.

Some key points frornthe report are summarised below:

fThe GCM patterns provide the changes in temperature and rainfall per degree of global
temperature change.

fTemperature changes per degree of global warming are mostly in the range of @7TCtofdr
the different GCM patterns and across the region.

fRainfall increases are greatest where surface temperature increases are highest. Most of th
GCM patterns show rainfall increases across the region, with the greatest increases indicatet
for northern Polynesia. Slight decreases in rainfall are indicated for Melanesia and
southernPolynesia by a couple of the GCM patterns.

(Note: Please refer to the Jonest al. report for a summary of the subregional changes in
temperature and rainfall from each o the GCMs, which can be used to guide the selection
of GCM pattern for use in developing a scenario.)



3.3 Climate Data L

e

Historical temperature and rainfall data for Viti Levu was interpolated to a 500 metre resolution grid
for Viti Levu, using the ANUSEBIN model' (Hutchinson, 1989).

3.4 Developing a climate change scenario

The steps for developing a climate change scenario are shown schematically in Figure 2, which shows
the linkages between the different components described above. In order to dewvdlo@at® change
scenario using FIJICLIM, the user must choose:

1 The climate variable of interest (temperature [max, mm, or mean] or rainfall);

 An emissions scenario, and associated with this:

1 the low, best guess, or high case (which encompasses the rangeesfaintyin model
parameter valuesand

9 the year of interest (in-$ear increments from 1990100);
9 A GCM pattern.

The selected GCM pattern, which gives the change per 1°C of global temperature change, is scaled by
the selected global temperature charfrom the MAGICC library. This scaled pattern of change is then
used to adjust the baseline climate data, as follows:

9 Inthe case of temperature:

Future temperature = present temperature + (MAGICC value x GCM pattern of
temperaturehange, in °C).

 In thecase of rainfall:

Future rainfall = present rainfall x (MAGICC value x GCM pattern of rainfall change, in %).

Sectoral impact models have been incorporated for: agriculture, coastal zone, human health and
water resources.

4 Coastal zone

A number of comple; dynamic models are available for examining processes related to sediment
transport, wave energy effects, beach profile changes, and so on. While the rigour of such models is
clearly an advantage for predicting physical changes and examining coastaspes¢ their
application is severely limited for vulnerability and adaptation assessments in Pacific island
countries, for two reasons. First, such models often demand good quality, high resolution data for a
range of variables and model parameters. Im, Bipod quality data is very limited and therefore the
selection of methods in evaluating the vulnerability and adaptation assessment is also restricted.
Second, the more complex coastal models are not well suited to addressing the issuekwélsea

rise because very different time and space scales are involved. In such circumstances, the detailed
processes and predictive accuracy of the model may be less important than the capability to conduct

2The ANUSPLIN model is used to interpolate climate dadenfsites to give a spatial representation of climate. At a
large island scale, the site climate data are combined with topographic data to give a spatial climate.



simulationsfor the purpose of examining model sensitivities and uncertainties undexf Setisatif o
scenarios on coarse temporal and spatial scales.

Consequently, following the guidance given in the USCSP Handbook (Bexiaff, 1996, Chapter 5.5),
two appropriate methods that can be applied satisfactorily to Fiji coastlines are: (igrd ¥&the 'Bruun

Rule'. This method appears most suitable for impact assessments of beach amsystiems; (2) a
simple inundation model ("drowning' concept). This method appears most sdialev islands and
for the coastal floodplains of high &tds with very low gradients and loamergy environments.

4.1 Bruun Rule

The concept behind thedmensional "Bruun Rule" model is explained in the USCSP Handbook
(Benioff et al.,,1996). In effect, in the Bruun Rule the equilibrium profile of a beaocttdune
system is readjusted for a change in sea level. A rise in sea level will cause erosion and
reestablishment of the equilibrium position of the shoreline further inland, as follows:

Ceq=z 1/(h + d) where:

Ceqlis the equilibrium change in shorelinegition (in metres)
zis the rise in sea level (in metres)
| is the closure distance (the distance offshore to which materials are transported and "lost",
in metres)
h is the height in metres of the dune at the site
d is the water deptin metres at closure distance (1/(d+h) thus gives slope)

There are two important drawbacks to using this simple model to examine shoreline change under a
trend of rising sea level. First, it gives only the "equilibrium" (or stesidye) change. In

reality, coastal systems do not adjust instantaneously; rather, there is apt to be some time
lag in theresponse. Second, in reality shoreline retreat, as evidenced by historical data on
beach profiles, is apt to occur in "fits and starts" over time, not a®ad\ yeaby-year
incremental change. Thisneven response of the shoreline is partly a function of the chance
occurrence of severe stormgasons, which often cause erosion (in contrast, a season of very few,
or mild, storms may allow the natural systemreplenish the sediment supply and the shoreline to
advance).

For these reasons, the Bruun Rule was modified slightly to add a response time and a stochastic
"storminess" factor as follows:

dC/dt = (Ceqd C)/ U+ Swhere:

tis time (years)
C is the shogline position (metres) relative to that of t=0
Ceqis the equilibrium value of C

U is the shoreline response time (years)
Sis a stochasticallgenerated storm erosion factor

In other words, the yearly change in shoreline is a function of the diffetesteeeen where the

shorelineshould be(according to the Bruun Rule) in that year and where it actually is (as a
consequence of what has occurred in previous years), as well as the effect of storms. The greater

1C



the difference, the greater the potentialdoosion in that year, subject to the rapidity at which the
system can respond.

The model is forced by changes in sea level (projections selected by the user) and by the randomly
selected "storms". The model runs year by year and the results are digpkgyadally.

4.2 Inundation Model

One of the more pressing impacts of climate change and sea level rise on the coast will Haridss of
due to permanent inundation. Relative sea level change is likely to have serious impacts on the natura
and socieeconomic resources of Fiji. Land loss due to inundation is a function of sloptel.lewer

the slope, the greater the land loss.

A simple inundation or 'drowning' concept requires that a-tigter mark is vertically shifted
landward by the same amouatt the relative sea level rise scenario used. This means that if a
relative sea level rise scenario is 1.0 m then the-Wwigter mark would be shifted inland to a
topographic contour which is 1.0 m higher. In very flat terrain, this could be ratherafad.iflThis
concept does not necessarily account for local factors (eg: tidal variations) and the natural system's
capacity to adjust through changing patterns of sedimentation.

In FIJICLIM, a simple inundation model is available. There are three companieicts determine
"drowning" of land and which require the user to specify values:

1 Global sealevel rise. This is a consequence of the emission scenarios chosen and
the uncertainty attached to the model parameters. As noted above, one of thei€hoices
the '"baseline" scenario, which sets future global sea level rise to zero, thus
allowing one to examine storm effects in isolation, as noted below.

1 Net vertical land movement. Long-term vertical land movements also affect
relative sea levad the level of the sesurfaceelativeto the land elevation.

1 Storm flooding. An important additional hazard is storm surges from tropical
cyclones. In general, a rise in sea level will mean that flooding from an extreme
storm surge of a given magnitude will extend furthéand. As well, the frequenayf
storm surges could well change as a consequence of global warming. The
FIJICLIM user can examine the storm surge element by choosing a storm surge with
particular return period. The frequenrayagnitude relationship can alsbe
adjusted by the user-order to examine possible consequences of global waramng
severe storm surges.

The combined effect of all three usdefined components can be viewed on the Viti Levu
topographic map.

5 Water resources

Theflow analysis/flooding modelis used to assess the climate change impact on surface water as
represented by two catchment areas in Viti Levu. A stochastic approach is adopted to analyse the
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impact on both high and low flow events, which are related closely to therftpadd water quality
problems in small island countries.

5.1 Flow analysis/flooding model

The flow analysis/flooding model is built on a stochastic approach, which uses the generalize
extreme value (GEV) distributiohto analyse the extreme high and lolef events. The
generalized extremealue analysis (Jenkinson, 1955) is widely used for modeling extremes of
natural phenomena, and it is of considerable importance in hydrology (Natural Environmen
Research Council, 1975). Extreme events are definednmstef unusual values of a sequence of
observations of certain meteorological elements. The term "extreme events" is used in a bro
sense, encompassing both the occurrence of extraordinary values (i.e., éreaknty maximum

or minimum) and the exceadce above or below a particular threshold level. Typically, the
problem is to estimate the probability that an extreme value of a sequence of observations of
meteorological variable will be higher or lower than some constant threshold level, or iakéynat

to estimate that threshold value which will be exceeded with a desired fixed, small probability
These extreme values and associated probabilities are then used in the solution of related de:
problems or costisk calculations. Historical obserians of the appropriate meteorological
variables are used for the identification and fitting of the desired extreme probability distributions
The utility of these estimators depends to a great extent on the length and the homogeneity of
observationatecord, especially in cases when the record return period of the required design value
significantly longer than the observational record.

6 Agriculture

For examining the impacts on agriculture, the kinds of detailed, prdi@esd crogsimulation
models often recommended for use in climate change V&A assessments (e.g. by Benioff et a
1996; Carter et al., 1994; UNEP, 1996) are simply not appropriate for Pacific island countries. F
many plant and tree crops of the Pacific, such simulation madefgdy do not exist. Even where
such models may be available, the detailed data needed to calibrate, validate and run the models
not available.

For this reason, FIJICLIM has adapted a much simpler, indhiased model for use in conducting
spatial anajses in which the effects of changes in climate are of principal concern. This model,
called PLANTGRO, was developed by Clive Hackett (Hackett, 1988, 1991). PLANTGRO was desic
for application in a Pacific Island contexta means of capturing and exgsang local knowledge about
plants and how they perform in different environments. There are three impatapbnents to
PLANTGRO: climate files, soil files and plant files. The climate and soil filgsovide the basis
for examining suitability of spéfted crops at either specific sites, or over areatmtal of 23 climate and
soil factors are considered. There are two key elements to outpuPfrAMTGRO: suitability, which
reflects how people perceive plants are suited to their environamehtimtation, which is how plants
respond to their environment. The latter concept is based on Liebig's Law of the Minimum, as desc
in Hackett (1988).

PLANTGRO has been applied in a wide range of contexts, including GIS applications for the Cc
Islands andFiji (through joint ventures with Landcare Research) and for matching trees and sites
Asia (Booth, 1996). The FIJICLIM application is unique in that PLANTGRO is directly linked to

% For a theoretical description of the GEV distribution see Annex A.
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spatial climate and soils data, and to a scenario generator for evaluating sensitivity to climate
change.

In using the FIJICLIM spatial version of PLANTGRO, the user has a large range of options. Thet
are 28 different tropical and stitmpical plants fromwhich to choose. Additional plant files can be
developed and added, as described by Hackett (1991). The user specifies the climate data that c
the model. Typically, for V&A analyses one may wish to run the model under "present” climate (i
this casethe 196190 reference climatology) and also under the -deéined scenario of future
climate change, and compare the results. The planting date option can be used to explore the effec
management decisions for adapting to changed climate conditioaarfoal crops. As indicatocs
effects, the user can select one or more of the following model outputs:

1 Suitability rating: a composite index taking into account soil and climate conditions at each
grid site;

1 Greatest limitation: the most critical linmty factor amongst 23 factors;

1 Yield: Relative yield in relation to potential maximum yield;

1 Growing season length.

The model can be used to answer a vast range of questions in relation to climate change
vulnerability and adaptation; for example:

TTHow well auited is the crop to the present climate?

fTWhat are the limiting factors to production and what would be the effects if they were
overcome?

1Is the crop more sensitive to changes in temperature or rainfall?
fWhat are the threshold levels of climate changelihiag about large impacts?

fWhat other alternative crops could be grown at present? Under future climate change?

It could be argued that the drawback of the PLANTGRO approach is its simplicity, particularly tr
lack of proces$hased modelling. However, gj@te its simplicityd or rather because of & the
strength of the FITICLIM/PLANTGRO system-its versatility. This versatility is manifested in at
least four ways.

First,data: as compared to more complex crop models, it can be developed and ruataithatare
available for many Pacific islands. Data availability is one of the biggest constraints t
conducting climate change V&A assessment in developing countries.

Secondspeed:the model setip and running time is quick, thus allowing multiple siations and
facilitating sensitivity analyses.
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Third, spatial approach: the models can be developed for spatial analyses and still run quickly (a
single simulation takes about one minute). The ability to provide spatial information, on maps,
makes a sigficant step toward decision making and implementation of adaptation strategies.

Fourth,local knowledge basetraditional knowledge about the array of tropical andtsapical plants
is large, but often not formally documented. In the PLANTGRO systeenuglr can easilglter the
data files, and develop new ones, to incorporate such knowiletthges blending traditiondtnowledge
with scientific tools.

7 Human health

Assessing the possible impacts of climate change on human health is a complex tasgui@ly
biophysical level it is possible to characterise relationships between climate and the incidence of
various diseases. However, public health effects are considered in a much wider context as i
explained in the UNEP Handbook (UNEP, 1996), Chaptéwithin Fiji there are a wide range of
public health issues that may be affected by future climate change. Many of these cannot be
characterised in a simple model structure. Many of the public health effects will arise from effects on
other sectors, s as agriculture, the coastal zone and water resources.

The UNEP Handbook (UNEP, 1996) describes a range of approaches to assessing impacts of
climate change on human health. Two broad approaches are used here:
(1) biophysical indices which estimate risk odatorborne disease as influenced by
temperature and rainfall;
(2) an integrated approach, which requires the user to evaluate effects on the other three
sectors included within FIJICLIM, in combination with relevant seemnomic
information, to determine pgible secondary effects on public health.

7.1 Vector-borne Diseases (Malaria and Dengue Fever)

Several models have been developed for estimating malaria and dengue fever risks, either fo
national or global applications. These range from empistaktical models (e.g. see the example in
Chapter 7 of the UNEP Handbook (UNEP, 1996)) to empirical praméssted models, such as that
developed by Martens al. (1995) for Malaria and Patz al (1998) for dengue fever.

Output from these models has bemtapted for application within FIJICLIM. Both these models
relate ambient temperature to epidemic potential. Epidemic potential (which can also be undserstood
transmission efficiency) is an indicator of how easily an epidemic will be triggered andegdhla
disease along with the disease vector were introduced to a susceptible populationepéeenic
potential is high epidemics will occur more easily, grow faster and smaller vector nuatogadsbe
required to sustain the epidemic. Converselyemghepidemic potential is low, epidemissl| be

less likely to occur, increase more slowly and require a larger vector population to be
sustained.

AMaIaria risk model
Epidemic potential is calculated a function of temperature (see Martensl, 1995for a detailed

description). This relationship is described by a toirder polynomial function, with a maximum
value of 1. A range of uncertainty in maximwaaily survival probability is described for this
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model. For FIJICLIM, the central estimate haselm used. While temperature
is a majordeterminant of epidemic potential, the actual incidence of malaria may
also be influenced bynoisture levels. For this reason Marteetsal (1995) included a
rainfall limitation which excludedry areas from malari&ransmission and thus more
closely defining present distribution limits @fndemic malaria areas. The rainfall
limitation is a minimum of 1.5 mm per day, which translaiésr application in
FIJICLIM) to 45 mm per month on average.

ADengue fever risk modé

The dengue fever risk model is similar to the malaria risk model. Based on output
from the complex process models CIMSIM and DENSIM, epidemic potential is described
as a function of ambient temperature (see Ba#t, 1998). This relationship is the hs®f

the simple biophysical index model used in FIJICLIM which describes relative changes in
dengue fever risk resulting fromhanges in ambient temperature. Unlike the malaria
model there is no rainfall limitation. This lecause the main dengue fevector in

Fiji, Aedes Aegyptiis adapted to the pedrban and domestic environment where
breeding sites may be created by artificial containers of wd&epending on the
range of human activities, such container breeding sites may be equally avaitisléun
rainfall conditions.

7.2Integrated approach

Many of the health effects from future climate and-gmeel change are likely to be
secondaryeffects arising from impacts in other sectors, including agriculture,
coastal zone and wateesources. Surt effects are not easily modelled, but may
require an expert judgement approaghich may draw on analysis using the range of
sectoral impact models within FIJICLIM.
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ENVIRONMENTAL ECONOMIC EVALUATION TRAINING &
VULNERABILITY AND ADAPTATION WORKSHOP
CENTRA, SUVA
15T-2"P MARCH 2000

The two days comprised of anthiouse meeting followed by and Economic Evalualicaining on
the F'of March and the Vulnerability & Adaptation Workshop on tA&2March 2000.
Organisations hosting the workshop included PICGAP(Depariment of Environment),
PICCARSPREP, International Global Climate Institute (IGGHiversity of Waikato and the
World Bank.

1.0 WORKSHOP OBJECTIVE

The main objectives of the workshop were:

1 Provide capacity building on Environmental Economic Evaluatiothiocountry
team.

1 To formulate a strategy for future activities of the general vulnerability and
assessment for Fiji (V & A) activities in Fiji:

1 To evaluate the economic assessment of the V & A report for Fiji.

The various organizations that were représgincluded:
 Government Sector Representatives
i Statutory Organization Representatives and

9  The Climate Change Country Tedraf.
Appendix 3i List of Participants)

2.0 PROGRAMME

2.1 IN-HOUSE CONSULTATION & ENVIRONMENTAL ECONOMICS
EVALUATION TRAINING

Day 1

In-house Consultation

Participantd Dr. Gavin Kenny, Dr. Neil de Wet & Mr. Wei Ye (IGCI), Dr. Graham SSRREP),
Dr. Bob Raucher (World Bank) PICCAPFiji

Fiji Vulnerability and Adaptation Work Current and future activities
Fiji PACCLIM Development

Economic Evaluation of V & A Report

Briefing to Director of Environment, PEO and SEO.

Economic Evaluation Training

aprwNE



2.2VULNERABILITY & ADAPTATION WORKSHOP
Day 2

Vulnerability & Adaptation Workshop
Chairperson Mr. Jone Feresi

Resource PeopleDr. Gavin Keany & Dr. Neil de Wet (IGCI), Dr. Bob Raucher (World
Bank)

6. Openingi Mr. Rishi Ram (Permanent Secretary LGH and Environment)

7. Introduction to the V & A Study, brief overview of the FIJICLIM model & Climate and
sociaeconomic scenariosDr. Gavin Kenny (IGQ

8. Agriculture Impact$ Dr. Gavin Kenny (IGCI)

9. Health Impact$ Dr. Neil de Wet (IGCI)

10. Water ResourceésMr. Leone Limalevu (PICCAR Fiji)

11.Coastal Impacts Mr. Simon Motilal & Miss LeighAnne Buliruarua (PICCARFiji)

12.Economic Analysis PresentatiorDr. Bob Rancher (World Bank)

(The papers presented are included in the appendix.)

3.0 FRAMEWORK FOR WORKSHOP DISCUSSIONS

3.1 IN-HOUSE CONSULTATION& ECONOMIC EVALUATION TRAINING

The Inhouse consultation on thet of March consisted of reviewing the curramid
future activities of Vulnerability and Adaptation work for Fiji. It was agreed uponttieat
report was to be reviewed thoroughly by the country team members ofi%tbfeMarch,
with the aim of receiving positive feedback and the possible adoptite df& A Report.

The FIJICLIM model was also reviewed incorporating most of the issues that were raised on
the final day of the FIJICLIM Training workshop on thé"2829" Feb, 2000.

The Economic Evaluation of the V & A report involved a presentatipidh Bob
Raucher. The Economic report was one of two integrated efforts funded by the World
Bank: Physical impacts (V & A) update, plus the economics report.

One of the main intentions for the V&A economic analysis is that this type of anaily$e

the first of its kind in the world. This is an important report, as this will be tabled at the June
2000 Forum Economic Ministers' meeting. The rest of the world wibldserving as to how
best we put dollar values on our resources that are currentlyibggagted by our climate
system as well as those projected to be impacted in the future.

As an illustration, the total accounting damages for the drought of 1997/1998 was over
F$300 million. An issue brought up here is what if the drought was to beconesaygar
event.



The average cyclone damage was estimated at arourdSbdllion. Cyclone Kina cost

the country $170 million. An issue brought up here is what would the government @b Fiji

to reduce the amount of costs.

Hence, there was a suggestiorirtcorporate a chapter in the report, as a way forward so we don't

just understand the cost implications of the damage, but actions (adaptations) that can be included in
the future.

The Economic Evaluation Training consisted consisted of adlagltrainng on how to
conduct environmental economic assessment. The aim was to assist us with capacity
building on this type of work. Dr Bob Raucher facilitated the training.

(Presentation included in appendix)

3.2 VULNERABILITY and ADAPTATION WORKSHOP

Following the presentations, the afternoon was spent thoroughly reviewing the
Vulnerability and Adaptation report and Economic Evaluation report.

The V & A document was generally viewed the participants at the workshop as quite
thorough and a major achievement coasitg the limited timespan given for

completion.

It was agreed amongst the country team IGCI consultants, PICCAP Fiji and the World Bank
consultant that the reviews for specific sectors and/ or on the V & A report as a whole, was to be sent
to the Departrant of Environment by Thursday March. ®OE would then forward reviews to IGCI

to incorporate in the report. Recommendations wedso be included in the executive summary
report.

1 One of the issues that the report highlighted was the lack of datald@an most
fields in Fiji. The report shows the need to get together to coordinate what
information Fiji already has, and shows the need for more directed funding and
concrete research to address the problems posed.

1 Possible way forward for data gathegiwould be for the Department of Environmant
coordinate the collecting, assessing and analyzing data, then to direst funding and
concrete research to address the problems with data that is not available.

1 This report is only the first step in V & A. PGAP to really focus on adaptations,
particularly in the next V & A report. This can be brought about through a process of
consultations and deliberations from the V & A report, which still has a lot of gaps.
Detailed consultations are needed. Adaptationglevbe beneficial also for the
Economic report because we don't just understand the cost implications of climate change
impacts, but these adaptation options can be included in the future to counter such
impacts.



1 With the climate change concept, climaggiability to be included in the introductiar the
report. Therefore, would it be possible to include sea level fall in therepaitt.

1 The coastal model in the FIJICLIM is not well developed at the moment. It is for this reason that
very limited techital analysis can be done for Fiji. Therefore, it was suggested that the report
should point this out as a shortcoming.

9 Agriculture sectod valuable amount of data available. Emphasis on flexible farsyistgms
appears too general. There was a suggestibreak it down into strategies.

4.0 CONCLUSION

The workshop was a success in terms of the initial objectives of the Economic Evaluation
and Vulnerability & Adaptation Workshop:

1 Through presentation, an Environmental Economic Training was able to assist
members of the country team with capacity building on this type of work.

1 Furthermore, country team members were presented and able to evaluate the
Economic Evaluation of the Vulnerability and Adaptation for Fiji.

1 Through presentations, recommendations weade for the future activities of the
Vulnerability and Adaptation Assessment for Fiji.



Appendix 1

Programme

2/3

9.00 a.m.

9.30 a.m.

9.45 a.m.

10.00 a.m.

10.40 a.m.

11.00 a.m.

11.40 a.m.

12.20 a.m.

1.00 p.m.

2.00 p.m.

3.30 p.m.
3.50 p.m.

5.00 p.m.

Vulnerability & Adaptation Assessment Workshop

Thursday

Welcome and opening address (P/BEGH&ENV.)

Introduction to the V&A studyjncluding brief overview of the
FijiCLIM model. (IGCI)

Climate and soci@conomic scenarios (IGCI)

Agriculture impactgpresentation and discussion. (IGCI)
Morning Tea Break

Health impactgpresentation and discussion. (IGCI)

Water resources impaegpsesentation and discussion. (Fiji
PICCAP)

Coastal impactpresentation and discussion (Fiji PICCAP)
Lunch Break

Economic analysipresentation andigtussion. (World
Bank)

Afternoon Tea Break
Open discussion of future directions

Close.



Appendix 2

Opening Statement
Climate Change Vulnerability and Adaptation Assessment Workshop

Centra Hotel
2"4 March, 2000

Mr. Rishi Ram
Permanent SecretaryLGH&EnNv.

Organisations hosting the Workshop: PICCRIR (Dept. of Environment); PICCAP

SPREP; International Global Institute (IGCIUniversity of Waikato; and the World
Bank.

Resource People :

Dr. Gavin Kenny IGCI

Dr. Neil De Wet IGCI

Dr. Graham Sem PICCARSPREP
Mr. Bob Raucher World Bank

Participants: The Fiji Climate Change Country Team

(They are representatives from relevant Government Sectors, Statutory and regional
organizations)

1.0 Objective of the workshop

(1) To formulate a stratggy for future activities of the general vulnerability and adaptation
assessment (V&A) activities in Fiji.
(2) To evaluate the economic assessment of the V&A report for Fiji.

2.0 Background

2.1 International Context

All countries who are signatories to the dwitNations Framework Convention Glimate

Change, areequired-under article 4.1 (e) to cooperate in preparinegfiaptation to the impacts

of climate change; develop and elaborate appropriate and integrated plans for coastal zone, water
resources andgaiculture, and for the protection and rehabilitation of areas affected by drought

and desertification.

The Conference of the Parties stressed the need for parties to the Convention to take into account
the need for establishing implementation strategieadaptation to climate change and-tsze!

rise. As such Fiji is required to submit a national communication document that shall include
information on climate vulnerability and adaptation implementation policies and strategies

2.2 National Studies



Fiji's commitment to fulfilling the requirements of the UNFCCC has been supported by the Pacific
Islands Climate Change Assistance Programme (PICCAP) coordinated through SPREP and funded
by the GEF.

There were two staff, Mr. Jone Feresi from MAFF and Mrad&usan, from the Lands
Department, that were trained by IGCI to conduct the national vulnerabilitgdapdation
assessment for Fiji in_ 1998. Their work has further been extendedN&reember, 1999, by the
current study, with the financial and teatal assistance from the World Bank in collaboration with
IGCI, SOPAC and USP.

As an island nation, it is essential to understand how climate change and sea level rise will affect
and impact on our coastal systems, marine resources, subsistence and bragnenatural
developments, domestic and industrial developments, human health, water resources, population,
and our economy at large. In order to develop and implement appropriate response strategies, it
is essential to establish a comprehensive baseli the current situation in Fiji and an

understanding of the effects of climate change, the degree of vulnerability and the national
capacity to adapt.

5.0 Activities of the Workshop

(1) To evaluate the findings of the V& A assessment studies that havedrehrcted byhe Fiji
PICCAP Team and supported by the World Bank study team.

(2) To evaluate the findings of the Economic Analysis on the vulnerability and adastasitayies
and options suggested by the V&A assessment.
(A half-day training on how to comdt environmental economic assessment was conducted on
Wednesday, the 1/3/00, here at the Centra Hotel. The aim was to assist us with capacity
building on this type of work)

(3) To evaluate the FIJICLIM prototype model: a computer model, which haglbgelod as a
tool with the aim of assisting in the V&A assessment work. (A hands on training on how to use
the computer model was conducted on Monday and Tuesday, the 28/2 and 29/2 at Centra
Hotel)

The significance of a proper vulnerability assessment is thessiwe fully understand the issues,

we would not be able to formulate specific strategies to adapt to specific climate change impacts.
Thus this will be a good chance to evaluate the issues of information gaps and how these can be
addressed in future pgoammes, bearing in mind our resources that we have at our disposal.

As for the V&A economic analysis on the possible impacts of climate change, thif typalysis

will be the first of its kind in the world. This is an important report, aslilisbe tabled at the

June 2000 Forum Economic Ministers' meeting. The "eyes" of the world will be on us as to how best
we put dollar values on our resources that are currently being impacted by our climate system as well
as those projected to be impacted in thterk. | urge you to critically evaluate this report in its

content and context, in relation to our seeemnomic status and unique island setting.



Certainly, with the time frame required for the report to be completed, (as a suggestion) today
would be sefully spent on familiarising with the initial findings and for your part to give guidance
to the study team. This will allow the team to adequately addreisspattant issues before a
thorough review meeting can be convened within the next two months.

I look forward to receiving the report and to facilitate its adoption through the normal
government system.

6.0 Acknowledgment

Also take the opportunity to thank the Fiji Country Team (most of whom are present in the
workshop) for assisting the work of tBepartment of Environment in the general area of climate
change for the last two years. Their effort has been greatly appreciated. (Without their assistance, it
would have been very difficult, if not, impossible to undertake such a programme, espeugaly w

it requires a multdisciplinary approach.)
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PART 2: FIJICLIM Users Guide
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8 Introduction

When you double click on the FIJICLIM icon an introductory screen will appear. Click
"OK" andthe main menu Wliappear (Figure 4).

Trainin

Version (|

The menu options that will be used mostly are the Scenario Construction and
Impact Modelsoptions. The Scenario Construction option can be used to view the
baseline climate data, and t®velop and \ew climate change scenarios. The Impact
Models option gives access to the sectomgbact models, which can be applied with
both baseline climate and usgpecified scenarios alimate change.

The Tools option gives access to the daily climate data foir Mvu, and also an
extreme evenanalysis tool. The latter can be applied to the present climate only. The
Image Management option allows the user to retrieve and customise previously saved
images. Customising of images can digomade as they are creat

9 Scenario Construction

There are four active icons in the Scen&@anstruction sumenu which are
described below:

9.1 The MAGICC database tool

The MAGICC database tool contains a library of output files produced from MAGICC.
These givetime serieof global temperature and séavel changes for a range of GHG
emissions scenarios, agll as the time series of associated carbon dioxide changes.
This tool (see Figure 5) can be ugedextract values for selected scenarios (by scrolling
through the tne series of values), or to view a selected time series on a graplickiyg

the graph icon at thep left of the menu box).



| Waiming Database Tool

Figure 5: Menu options for viewing MAGICC library file

9.2 Generate a scenario

To generate a batine or a scenario clickhe 2° (from left) active icon in the Scenario
Constructionsub-menu.

l Generate a scenario of

Figure 6: Menu for selecting climate variable for scenario generation

This activates the above menu of choices (Figure 6). Because of the small size of Viti
Levu the changes in climathat are generated are uniform across the country. Thus,
when a scenario igenerated the output is an image which shows the future climate
(baseline adjusted by the climatbangescenario).

Select the climate variable of interest and the menu showemb@Frigure 7) will
appear. This isised to select the scenario generation parameters
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To generate a baseline, set the Year to 1990 and click OK.

Scenarios can be generated in two ways,daygithe Synthetic or the Linked Model
options.

1 To develop a synthetic scenario, select this option and then specify plus
or minuschanges in temperature and plus or minus percent changes in rainfall.

1 To develop a climate change scenario, the parameterspegify are:
Year; Climate Change Pattern; Global Temperature Change Scenario; and
Climate Sensitivity. In the above example (Figure 7) the choices are: 2050;
CSIRQ9 pattern; 1IS92a GHG emissions scenario; best guess climate sensitivity.

The baseline clima or the specified scenario can be viewed as individual, or
combinations, ofmonths simply by checking the boxes (Figure 8). Click OK and the
specified image will appear on screen.

ly . nth SeleActm
|

8
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9.3 Extract a raster image from a scenario

This option is presently misamed. It's primary purpose is to access the stored image
files for the baseline climate of Viti Levu.

Click the 3% (from left) active icon to activate this option. Click Browse to find a
Suface HeadeilFile. Double click the Viti Levu sudirectory, then double click the
BaseClm suldlirectory. This contains four header files: Precip.hdr; Tmax.hdr;
Tmean.hdr; Tmin.hdr. Select from these to vith& climatology of interest, and Open.
Use the Mnth Selector to get the desired combination of months.

9.4 Export a climatology to a text file
This option is available to export surface header files for the baseline climatology to

an ASCII format, which is used for images created within FIJICLIM asmdalso
compatible with the IDRISI Geographical Information System (GIS).

10 Impact Models

There are four main options within the Impact Modelssi#nu, covering the coast,
health, water resources and agriculture sectors (Figure 9).

11 Coastal models

Clicking the coastal model icon activates a dialogue box with three model options:

a) shoreline change (sand);
b) shoreline change (coral);
c) coastal inundation.

Ignore the shoreline change (coral) option as thgsstill under development. The

two activemodels for the coast are for shoreline change (sand) and coastal inundation.
These models have a range of options that enable to user to conduct quite detailed
sensitivityanalyses.
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11.1 Shorelinechange (sand) Co

In order to use the modified version of the Bruun Rule, the user must then select values fotleach of
following: siterelated model parameters; dewgel rise scenario; and storm characteristics.

Site: There are sites in the Viti Levu for which the nifadi version of the Bruun Rule is deemed applicable.
The user should click on one of the dots provided on the meiptuse a site.

For each site, it is necessary to select the values for the model parameters (as noted above):

I The model parameter calledsidual movemeris the very long term change (on the ordecefituries)
in shoreline position. This factor largely relates to ldagn trends in sedimesupply and transport
as they affect erosion and accretion.

9 Thecharacteristic response timgr) governs the responsiveness of the system tdesedirise in a
given year. For example, if T is set to 6, the annual change in shoreline will {sxtnef the
"potential" change indicated by the equilibrium situation (if sea level is constantly risrgystem is
continually in disequilibrium).

9 Theclosure distance (1)s the distance offshore at which sediments are effectively "IBet"Viti
Levu, this is nominally taken to be the distance to the edge of the reef.

9 Thedepth (d) is the water depth atosure distance at which the sediments are lost. It is assumed that the
depth is greater at high wave energy sites.

9 The height (h) is the "dune" height (or the equivalent thereof for small islands).

For the Viti Levu, as well as for most small islandghie world, there is considerable uncertainty regarding the
actual values of these parameters.

SLR Scenario: The input to the model is sea level rise, selected through the user choicdevkbssaenarios.
First, the user can set the value for theidual sealevel rise (which is the historicalrend, in metres per
year), assumed to be due to a combination of vertical land movement,sgalbavel trends and regional
trends. The value chosen will be applied up to the year 199@daet to the scenardd future sea level
rise for 19962100.

Second, there is a large libraryfoture scenariosof greenhouse gas emissions (for 12dmO0)from
which the user can choose. The choice of "baseline" scenario (the last selection in thesbbsdture sea
level rise to zero and instead provides a simple extrapolation of the past ratdevieseae into the future.

Third, there is a choice afimate sensitivity. The choice reflects the range of scientific uncertainty in climate
and sea level modellinglere, the user selects a low, best guess or high projection to be associated with the
choice of scenario.

Storm Parameters: The model assumes that particularly stormy seasons provide the aequired
to potentially erode the shoreline. The "stormineast] thus therosion potentialin anygiven year is
selected randomly from a normal distribution with a mean of one and a stagelaatdon of 10 metres
(default values, selected on ath hocbasis to give a reasonable interannual variability in simerelhange). For
randomlyselected values that are zero or negative, the erosive
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potential is set to zero, which usually allows accretion to occur and the shoreline to advancetoward
equilibrium position. Positive values are scaled according to tla¢e sof disequilibrium and
applied to the shoreline erosion. The user is encouraged to change the mean and standard ideviation
order to examine the effects on shoreline change on yearly, decadal and longeatasae

Each simulation of the model pralgs a unique sequence of past and future storm seasons. This is
useful for looking at shorterm variability and extremes in relation to lebgym trends in averageea
level change as they can potentially affect the coastline.

For more sophisticated analgs in which the user is interested in the statistical properties of the
such storm effects, one can perfornMante Carlo Simulation (see dialogue box). With this
option, the model is run repeatedly in order to obtain a sample from which the mean and
distribution for each year can be described. The user setbetsmmumber of simulationf.e. the
sample size) and theonfidence intervato be displayed graphically. This analysis can provide
information on the average conditions as well as an assessmeigkefarising from the natural
variability in the system.

Results: To run the model, click oRun Simulation at the bottom of the dialogue box. The model
begins running in 1940 (in order to "warm up" the model) and ends in 2100. The results of the
analysisimmediately appear in tabular form. To view the results graphically, click on a column
heading, which will give you the choice of outputs to view. Choose the outputs to view and click
OK, which will bring up a graph. In most cases, the key output variablexamine is thecurrent
shoreline.

Figure 10: Exam/e of model results shOW/ chages in current shoreline

An example of the model results is shown in Figure 10. Although the model begins in 1940, at least
the first decade of results should be ignbes the model is "winding up". The vertical axis shadines

change in shoreline position from the "equilibrium" position in 1940 (i.e zero). The negatives

indicate shoreline retreat in metres. In order to estimate the result of the chosen scesaadesel

rise, one should take the difference between the average shoreline positions around 1990 and the
future date of interest (e.g. 2050). This difference can be estimated visually. For exanfitgire

10, the retreat of the shoreline between 1&9@ 2100 is about 7 metres.
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11.2 Coastal inundation g O

As explained in the description of the coastal inundation model there are three important factors
which will determine the effects of séavel rise:

i the sedevel rise scenario;
ii. net vertical land meement;
iii.  storm surge flooding.

How these options might be varied for present and future conditions within the coastal inundation
model is explained by referring to Figure 11. The box caléakm surge shows a curve defining

the relationship between stornurge heights (h) and their return periods(r) 7 that is, how longon
average,between the occurrence of floods of a given height or larger. This provides information
about theisk of storm flooding.

Figure 11: Menu for selection of inundation oalel pions |

In order to examine theurrent potential flooded area on Viti Levu for floods of given heights and
return periods, ensure that the year is set to 1990 and then move the lever under the storm surge
curve to select the storm surge height andfturn period of interest. Clicking OK will bring up

the map of Viti Levu with the flooded area. The km' of flooded area is noted at the top of the map.

For future conditions, one can examine the change in flooded area for a rise ilewela for a

chang in storm severity, or both. To examine the effects of sea level rise, choose a year, emission
scenario and climate projection, as you have done previously. Then, choose the storm surge height
(or return period storm) of interest and click OK. The futuise in sea level will be added to the
storm surge, giving a combined flood area (note: setting the lever all the way to the left will
minimise the storm effects and isolate the sea level rise effect).

To examine the effects of a possible change in st@westy as a result of global warming, use the
box labelledalter curve shapeThis changes the frequency with which storm surges of a given
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height occur. For example, if one sets then1100 event to a -In-50 event, the curve will

automatically ke adjusted to give more frequent and severe storms. The effects of this can then be
viewed graphically and risk assessments conducted.

12 Health models

Clicking the health model icon activates a dialogue box with two model options:

a) malaria epidemic risk;
b) dengue epidemic risk.
There is not the flexibility to explore sensitivities with the health models, as is available

with the coastal, agriculture, and water resources models.
There are three simple steps to running the health models:

i.  select the model opti on (malaria or dengue);

ii. select the scenario parameters (run for 1990 first);
iii. select the month or combination of months for which you want to generate results.

13 Water resources- flow analysis/flooding model

As explained in the description of the flomadysis/flooding model this model uses a stochastic
approach to analysis the present and future climate change impact on surface flows in two river
catchments in Viti Levu.

The main options that the user must specify (refer to Figure 12) are:

I. scenario;
ii.  andysis for low flow or high flow events;
iii. period of analysis.
Use thescenario optionto select the present (1990) situation or to develop a future scenario.

Select low flow orhigh flow, to examine the effects on river flows of either extreme dry or extreme
wet conditionsNote: if the high flow option is selected it is also possible to produce a flood map, by
selecting the Map Flood option.

The period of analysiscan be used to specify which part of the historical record is to be used in the

GEV analysis. h most cases it is advisable to leave this unchanged, i.e. to use the full period of
record.
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| " Extreme Analysis Results

Extreme Analysis Result (GEV Distribution)
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The GEV output values are generated very glyicand are displayed in the same box (see Figure
12). The river flow values associated with specified return periods can also be viewed, simply by
editing the return period value in the Event Return Period/Magnitude box. By clicking the
Parameters gridhe fitness of the model to the observed data is displayed graphically (Figure 13).

In the Extreme Analysis Results form, a design value and risk exercise can be carried out by using
the Calculator at the bottom.
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14 Agriculture models

Clicking the plant model icon activates a version' BLANTGRO (Hackett, 1991) developed for
application in Viti Levu (Figure 16). These notes do not provide a detailed user guide for
PLANTGROfor which purpose it is advised that users obtain a copy dPth&NTGROmarual'.

Figure 1: Meu founnin IJLIM erin PLC
The PLANTGRO menu requires the user to specify:

i. the scenario;
ii. the plant file;
iii. the sowing month;
iv.  the output images.

Under thescenario option, either specify a synthetic scenario or a linkmddel scenario. By
selected the linkednodel option PLANTGRO can be run for the present climate and for specified
climate change scenarios. The latter are created by selecting the required scenario generation
parameters.

Under theplant file option, selectthe crop of interest. The plant file associated with the selextepl
can be viewed and modified. In order to modify plant files it will be necessary to spendeiiciag
the PLANTGRO manual. A brief worked example, for taro, is given below.

“This verson does not contain the full capability of Plantgro, and has been customised for application in Viti Levu by
special arrangement with the developer, Clive Hackett.

® A full version of Plantgro, and manual, can be obtained from Clive Ha€l@thect to

www.ozemail.com.atichackettfor ordering detailsAlternatively, an odine manual is available fromww.cad.gu.

edit.au/ism/Platyro/
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http://www.ozemail.com.au/�chackett/
file:///C:\Documents%20and%20Settings\ruig\Application%20Data\Microsoft\Word\www.cad.gu.%20edit.au\ism\Plantgro\
file:///C:\Documents%20and%20Settings\ruig\Application%20Data\Microsoft\Word\www.cad.gu.%20edit.au\ism\Plantgro\
file:///C:\Documents%20and%20Settings\ruig\Application%20Data\Microsoft\Word\www.cad.gu.%20edit.au\ism\Plantgro\

Modifying a plant filed worked example for taro

Select taro from the plant file menu and click View. The plant file documents the
response of tarto 23 soil and climate factors. Relation 17 documents the effects of
Heat Damage. In the defadile, the followingvalues are given for this Relation:

Relnl7. Heat damage (deg. C)

9 0 111 111 111 111 111 111 O 0 Y(SR)
97 100 999 999 999 999 999 999 O 0 X
5 2 0 0 0 0 0 0O O 0 Z (misc)

In this example, null values are recorded beyond the first two columns

The Y valus are the suitability ratings (9 = highly suitable; O = rapid death). Heat stress is
likely to progress from an optimum tolerance range-8$B rapid death (SR=0).

The X values should record, in this example, the temperature thresholds associated
with the SRvalues. At present values of 97 and 100 are given, which are meaningless.

The Z values record, in column 1 the plant part likely to be affected by heat stress (1 =
fruit; 2 = flowers; 3 = leaves; 4 = stems; 5 = underground organs), and in columnth2whe

air temperaturétmax) or an estimate of soil temperature (tmean) is to be used. 1=
air temperature; 2= sotemperature.

Both the X and Z values can be modified. The optimum temperature range for Taro is of
the orderof 24°C to 28°C, with lower andpper limits of about 20°C and 32°C. Rapid
death might occur about 40°C. These values might apply to heat damage to leaves.
Thus the file might be modifieds follows:

Relnl7. Heat damage (deg. C)

9 0 111 111 111 111 111 111 0 0  Y(SR)
30 40 999 999 999 999 999 999 0O 0O X
3 1 o 0 0 O O 0 O 0 Z(misc)

In this case the upper limit of the optimum range is given as 30°C (SR = 9) and rapid death
(SR =0) is indicated at 40°C. These values apply to taro leayes3)Zand air
temperatures (Z= 1).

Use the 8ve As option to save any changes, or Save if you simply wish to overwrite the
existing _ version of the Plant file.

Changes such as these can be used to test the sensitivity of the Plantgro model to
climate change.

The only other two specifications thataequired are the sowing month (for annual crops)
and the output images.

Thesowing month can be varied to test climate sensitivities at different times of the year,
and alsdo explore the effectiveness of altering sowing time as an adaptation toeclimat
change.
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The output image of most interest is the Greatest Limitation. This image identifies, spatially,
the soil or climate factors that are most limiting to a selected crop on Viti Levu island. Some of
these factors, such as soil pH, can be manggéd readily whereas others, such as heat stress
require a greater degree of adjustment.

15 Tools

The tools menu provides users with a high degree of flexibility for examining the time
series ofobserved climate data for Viti Levu.

15.1 Climate data bowser

This option is used to visualise the historical climate data for Viti Levu. By clicking the site on the
Viti Levu map or selecting the site in the dist box, the user can load the defined data into a
table. The timeseries of data can be vieweyg ddicking anywhere inside the table.

Great feasibility is also given in this option for user to handling the data. For example, user can
aggregate, calculate and sort the data by choosing appropriate options at the bottom of the
form. The proposed dataahen be saved into ASCII format by rigtlick the mouse and select

the save option.

15.2 Generalized extreme value analyzer

This form provides the user with a great feasibility of analyzing extreme value events based
on observed or user generated clismdtaita. The analysis can be carried out for a variety of time
scales. For example, it could be a user specific Julian day, or a fix period, or selected months. The
analysis can be based on total amount (i.e., total rainfall of consecutive three daysbateed

on averagedalue (i.e., average maximum temperature of consecutive three days etc.), and
based on entiravailable data (set as default) or usgecified period. Upon the

availability of the data, thanalysis can be carried out for a varietyctimatologies. The
FIJICLIM will firstly check theavailability of the data. If required data does not exist, either

the corresponding buttons are disabtedan error message pups up. The final result can be
visualized by clicking anywhere inside th&EV distribution' parametdist table.

Note: Refer to Appendix A of this report for a brief introduction of GEV distribution.

16 Customising images

Below is a result from the malaria epidemic potential model (Figure 17), which is used here
to describete menu options for customising images within FIJICLIM.
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Annex 3

Training schedule, powerpoint presentations, and training esises, prepared for transfer of
FIJICLIM through a 2 -day training course.



Training in use of FIJICLIM, 28 -29 February, 2000
Training facilitators: Gavin Kenny, Neil de Wet, Wei Ye

Training schedule
Monday, 28 February

Morningd Presentation of FIJICLIM and how to use it (facilitated by Gavin)

9.00 am Introductory Remarks and Openiéig Graham Sem
Presentation of FIJICLIM
1  Scenario gnerator (Gavin)
1  Sectoral models for agriculture, coast, health, water (Gavin, Neil, Wei)

10.40 am Tea break

11.00 am Interactive presentation of FIJICLIM Users Guide (participants will be guided
through the range of applications in FIJICLIM)

12.30 pm Lunch

Afternoond Introductory training exercise (facilitated by Neil)

1.30 pm Introductory training exercise, focussing on:

1  Generating baseline information and scenarios (1 hour);
1  Using sectoral models (2 hours).

5.00 pin Close for day

Tuesday, 29 February

Start: 9.00 am

Focus for the day is a problem solving exercise, involving:

1) Reproducing selected results from the World Bank V&A study. This will involve, in some cases,
use ofadditional tools (such as the IDRISI GIS) as aids to interpreting data;

2) Providing a critique of parts of the World Bank V&A study, relating to the results
generated in 1);

3) Presenting results and findings from the critique of the World Bank study.

This will be facilitated by Gavin and Nei

Close: 5.00 pm



The Prototype FIJICLIM Model

Developed for
Fiji Department of the Environment
(PICCAP Fiji)
by:
International Global Change Institute (IGCI)
with the support of SPREP

supported by;

UNDP-GEF
A PN
World Bank

What is
FIJICLIM?

An integrated assessment
model for Fiji

Main Features of FIJICLIM

9 Output from a simple global climate
model
Regional patterns of climate change
9 Temperature and rainfall climatologies
Sectoral models for:
& agriculture
d coastal environment

d health
8 water resources

FIJICLIM Model Structure

outpues
Clla atslogics
+ GOM priema
+ Sywheie
changs
[+ Uner-
 dafined
o

Stages of FIJICCLIM
Development

I Stage 1- training tool for climate change
V&A assessment (VANDACLIM)

i Stage 2- regional climate change
scenario generator (PACCLIM)

1 Stage 3 - prototype impact modelling for
two islands (PACCLIM)

1 Stage 4 - prototype development for Viti
Levu, Fiji (FIJICLIM)

FIJICLIM can be used to:

1 Describe and examine baseline climates
9 Create climate change scenarios

1 Validate and evaluate impact models

9 Conduct sensitivity analyses

1 Project sectoral impacts

1 Examine uncertainties

1 Facilitate integrated impact analyses




Using
FIJICLIM

Creating Climate Change
Scenarios

FIJICLIM
(Prototype Version)

The main me nu allows the user to:

1 create climate change scenarios

1 carry out assessments of impacts

1 examine data bases and evaluate extremes
1 customise images

f e FClim 001

Developing climate change
scenarios using FIJICLIM

1 Select global temperature change
-scenario, year and case

 Select regional pattern of
climate change

{ Scale pattern by global
temperature change

f Adjust present climate by change

Choosing the Variable

The user selects the
climate variable of
interest.

FIJICL1IM
scenario menu options

Defining the Season

The user can
select any
combination of
months.




- Global -
Projections

- Viti Levu, Fiji -
Rainfall Change

Present _ 2100 v

- Viti Levu, Fiji-
Temperature Change

Present 2100




Slide 1

Issues to consider

1 A few key cash crops
1 A wide range of subsistence crops
1 Little formal knowledge ~~

Slide 2

Modelling Approaches

1 PLANTGRO - designed to capture
both formal and informal fo rms
of knowledge on lesser known
crops

i Process models - limited to a
few high value crops, require
detailed site data on climate,
soil and crop responses

Advantages of using Plantgro

in FIJICLIM

1 Already in use by the Land Use Planning
Section, Fiji MAFF

1 Soils data already digitised and made
available for incorporation in FIJICLIM

Slide

What PLANTGRO does

Climate

Plant/environment comparison

1991)

Slide 6




Notional relationships between plant
and 23 soil and climate factors
Reln 17 Temperature - Hoat damage
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PLANTGRO in PACCLIM

Select scenario parameters

Slide 10

Select plant file
and sowing month
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SUBSTOR - AROID

Model for Taro

Slide 13

Rain Plant Soil
Evap. Evap.

Drainage

Slide 14

petiole
Slide 15

Management Practices

" Slide 16

Set weather and soil

1 Screen management options
for best practices

Set management and soil

1  Quantify production variation
i Climate change impact

Slide 17




Coastal Impact Models in
FIJICLIM?

1. Shoreline Change

2. Inundation

Principles of the
Shoreline Change
Model

Slide 4

Parameters Required to
Run the Shoreline
Change Model

Basic equation: Ceq = zl/(h+d)

Modifications to Basic Equation

ITo reflect:

1.Short-term variability in shoreline position
(time lag in response) [-u - in years].

2.Interannual variations in storminess [s]

Slide 6




Temporal Changes in Beach

Volume

Slide 7

FIJICLIM Input Screens

Slide 8

FIJICLIM Input
Screens

Greenpeace Fossi Free Energy Scenario crimih d

FIJICLIM Input Screens

Slide 10

Shoreline Change:
Sample Output

Application of Model

1 Provides projections of shoreline moveme
at asingle location.

1 Needs to be replicad for the range of
different coastal settings.

1 Model can be used to generate scenarios of
shoreline change under a range of differer
sealevel scenarios.

1 Can assess the impact of changstorminess

Slide 12




Application of Model

1 Limited to situations where Maximum
level of storm  surge and wave run -up is
lower than the maximum elevation of
the coastal margin.

g Parameters need to be carefully
considered as in many instances beach
profiles are truncated by a reef flat.

slide 13

Principles of the Inundation
Model

1 Model based on a simple 'drowning' concept
where high water mark is shifted landward by
the same amount of projected relative sea
level rise.

Slide 15

Parameters Required to Run
the Inundation Model

1 Sea Level Rise:
1 Net vertical land movement:

1 Storm flooding: user defined storm surge
maghnitude and return period.

Slide 16

Inundation Model: Sample
Output
feca s congi M

Slide 17

Inundation Model: Sample
Output

Slide 18




Application of Model

1 Provides spatial estimates of inundation.

1 Inundation estimates provided for an indivdual
year.

1 Can manipulate model to determine impacts
of increased storminess.

Future Model Development

1. Shoreline Change:draccount for situations in
which storm surge can overtop an island

2. Generalised Bruun Rule:

Future Model Development

2. Reef Response Model:

To simulate the range of possible reef
responses {0 sea levelrise.

slide 22




FIJICLIM

HUMAN HEALTH

Slide |

Health sector impact models

1 Mosquito-borne diseases

fi Dengue fever epidemic potential model

d Malaria epidemic potential model

Slide 2

Dengue fever

1 Dengue fever virus (Typedl, 2, 3 and 4)
1 Mosquito vectors
0 Aeedes Aegyplicontainer breeding)
0 Aedes Albopiclus
1 Widely distributed in the Pacific
(including FIJI)

Slide 3

L)

Malaria

1 Malarial parasites fi
Plasmodium Jalciparum
Plasmalium vivax
1 Mosquito vectors &
Anopheles species
1 Present distribution in Pacific 1]
& Solomon Islands

& Vanuatu

Slides

Mosquito -borne diseases

1 Spread of disease requires
d Human population
3 Mosquito (vector) populatic

3 Dengue virus / Maléal

parasite
1 Climate ?

Slide 6
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‘Hydrology: Flow Analysis Model

This model is used to assess the climate change
impact on surface water resources, ic., the rivers
in the Fiji's main island, Veti Levu. The model is
used to analysis the impact on both; high

flow events, which are related. closely to the
flooding and water quality problems,

General Extreme Value (GEV)

+ Historical observed data are used for the
identification and fitting of the desired extreme
probability distributions.

4 The utility of these estimations depends to a
t extent on the length and the homogeneity
of the observational record.

drological Impact Models

1. Flow analysis model

2. Groundwater model

Principles of the flow analysis
model

+ The model is a statistical theory

¢+ The model is based on the generalized extreme-
value (GEV) analysis

+' The generalized extreme-value analysis is
widely used for modeling extremes of natural
phenomena, and it is of considerable
importance in hydrology.

General Extreme Value (GEV)

The theory
Y(m)=(N(m) - U, )4, n: Samplesize, A,,> 0

» Gumbalasymptote G, =exp(-¢')
* Frechet asymptote G, expl +"%) 150. K>0
» Weibull asymptote G = exp/ - (-v)'*/

K - the sh:
U, -the k
A, - the seale parameter,




FijiClim Input Screens

Future Model De

+ Build in appropriate rainfall-runoff model
Physical approach
Stochastic approach

FijiClim Output Screens

plication of Model

+ Provides projections of occurrence of river flow
extreme event;

+ Provides capacity to out risk analysis
based on river flow extreme events;

+ Generate scer )s of flow extreme cvent
changes under a range of different climate
chiinge scenarios;

4 Assess the impact of change on flood,




FIJICLIM prototype training schedule Small group facilitators and
for day 2 (29 Feb) rapporteurs

1 9.00- problem solving exercise using FIJICLI T Group |, Jone Feresi

7 10.30i Tea 1 Group 2, Simon Motilal

f  10.50- complete exercise and present results| 1 Group 3, LeigtAnne Buliruarua

9 12.307 Lunch 1 Focus discussion on:

1 1.30- Future directions for FIJICLIM small i needs for future development of FIJICLIM
group discussions (to 3.00 pm) presentations| i use of FIJICLIM

and discusion with whole group

Problem solylpg exercises © Climate change scenarios

1 Use climate change scenarios
provided in the Dept of

Environment/Wo  rld Bank report
i El Nino anomalies:
1 Focus on agriculture and water et 40,5°C, -50% raiful
2050, +1.5 °C, -60% rainfall
La Nina anomalies:
current, -0.5°C, +50% rainfall
2050, +0.5 °C, +60% rainfall

Agriculture exercise Steps to complete the agriculture

exercise
1 Focus on sugarcane 1 Create a suldirectory to store the results
1 Plantgro gives an estimate of biomass yield 1 Use FIJICLIM to generate and save YIELD
f  What changes in biomass yield occur with fthe images for each of the specified scenarios
different scenarios, in the nortirest of Viti Levu? 1 Use a logical naming system for the stored
1 What implications d these changes have for files: e.g. sugarimg, sugar2.img.....etc

sugar production?




Steps to complete agriculture
exercise cont.

Use IDRISI (with assistance) to calculate areal
average yield for each of the scenarios

Plot the results (as percent changes frima
baseline) using EXCEL

Provide & intempretation of these results, in
terms of implications for sugar production

Prepare a brief powerpoint slideshow to
present the results




FIJICLIM WOKSHOP

Modelling the effects of climate change and sea
level rise in Fiji

28h and 29 Februarn2000
Suva, Fiji

FIJICLIM
TRAINING EXERCISES

Prepared by the

International Global Change Institute
(IGCI)
University of Waikato
New Zealand
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FLJICLIM Training Exercises

Exercise 1: MAGICC

Examining uncertainties in global temperature and sedevel
change using MAGICC

Introduction: When using the scenario generator in FIJICLIM, it is important to have an
appreciation fotwo of the key uncertainties in projecting temperature andeseachanges, namely

the value of the climate sensitivity and possible future greenhouse gas emissiorscembg0
generator of FIJICLIM makes use of library files of output from a gldbaiperatureand sedevel
change model, calleMAGICC (Model for the Assessment ofsreenhousgas InducedClimate
Change; Wigley, 1994) which allows the user to examine the effect of these uncertainties in analyses.

Objective of exercise:Use MAGICC to exmine the effects on global temperature and sea level
change of:

1 the value of the climate sensitivity;
9 future emissions of greenhouse gases.

A. Climate sensitivity

One of the key uncertainties in climate change science is the afalhie "climate sensitivi y "Ty)( &
the equilibrium global mean temperature change for an equivalent doubling ef U@ different
values of&l,, arise from differences in the ways in which General Circulation Models (GCMs) model
such factors as changes in clouds, snow cover,ic® oceanic effects, etc. As "climate feedback
effects”, these factors tend to enhance or dampen the direct warming effeeeohouse gases. It is
currently thought that the value @, lies in the range of 1.5 to 4.8egrees for a CO
doubling. By following the steps below, use MAGICC to examine timplications of this
range of uncertainty in the climate sensitivity:

Open MAGICC.

. On the main toolbar click on the Edit menu. Select 'Emission Profiles'. In the leftdodurdn
displayed select 1S92and click on the arrow in the Policy Scenario box. In the hefdtd column
displayed select 1S92a and click on the arrow in the Reference Scenarierbsx.OK'.

. On the main toolbar click on the Edit menu. Select 'Model parameters'. Set the climate

sendiivity to 1.5°C. Press 'OK'.

On the main toolbar click on the Run menu. Click on 'Run Model'.

On the main toolbar click on the View menu. Under 'Graphs' select 'Temperature aledebea

Select 'Temp' and 'Ref. user'. Note the projected change in giedsd temperature f&100.

Compare this to the projectionusingthe st guess cIRefmagxet ensitivity

. Select "Sedevel' "Ref. user'. Note the projected change in global mean sea level for 2100. Compare this

to the projection using tHeestquess | i mat e sens.itivity ORef.bestod

N =

ook
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8. Repeat Steps-3, but enter a value of 4.5°C for climate sensitivity at Step 3.

9. Compare the two sets of projections for temperature ankbgelby clicking on '‘Refange’.

B. Greenhouse gas eission uncertainties

There are considerable uncertainties regarding the future rates of emissions of greenhouse gases,
even in the absence of explicit policies to reduce emissions. As a consequence, the IPCC
devised a set of six emission scenaiiabe 192af scenarios which reflect these uncertainties.

The highest scenario, in terms of radiative forcing, is 1S92e, the lowest is 1S92c while 1S92a is a
mid-range estimate. Use MAGICC to examine the implications of this range of emission
uncertainty:

H

. OpenMAGICC.

2. On the main toolbar click on the Edit menu. Select 'Emission Profiles'. In the left

hand column displayed select IS92a and click on the arrow in the Policy Scenario box.
In the left hand column displayed select 1S92e and click on the arrow in the
Reference Scenario box. Press 'OK'.

3. On the Edit menu under 'Model parameters' select the default settings by clicking the column of

buttons on the right. Press OK.

Run the model.

On the view menu select temperature and sea -level.

. Select 'Temp' and both 'Ref . be st . ' ol.lest.t(NdePthe values projected for
2050 and 2100.) Now also select 'Ref .range.' and 'Pol.range.' to illustrate the
additional range of uncertainty arising from uncertainty in climate sensitivity. To
capture this image press CTRL/ALT/PRI NT SCREEN. Open MS WORD and press
CTRL /V to paste the image.

7. Select 'Sea-level' and both 'Ref. best." and 'Pol.best." (Note the values projected for

2050 and 2100.) Now also select 'Ref range.' and 'Pol.range.' to illustrate the

additional range of uncert ainty arising from uncertainty in climate sensitivity.

Capture this image and paste to the same Word document.

Compare the projections.

o gk

o
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1. Whatis the difference between the mid -range estimates using IS92a and 1S92e?

2. What is th e range of uncertainty of the climate sensitivity at 2050 and by 21007?

3. What difference do the emission uncertainties make during the next several decades
(say, with  the year 2050)? Why? And by 2100?
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Exercise 2: FIJICLIM S cenario Generator

Examining baseline climate and constructing climate change
scenarios using the FIJICLIM Scenario Generator

Introduction: The FIJICLIM scenario generator allows the user to generate two types of climate
change scenarigyntheticandmodd-based.

The synthetic scenario generator enables users to make incremental adjustments to tempera
and rainfall. These adjustments are applied uniformly to the baseline climate data.

The modelbased generator involves thieked-model approach. Therera two components to
this approach. Library files of output from MAGICC describing global temperature and se
level changes are used as input to the scenario generator. The global temperature chang
used toscaletemperature and rainfall changes fati \Levu, which have been .extracted from the
patterns of change for the Pacific region as projected by complex globateclinoaels (GCMs).
These changes are appliedthe present clinte (1990 baseline) to creaternkte scenarios for
the year of interst (e.g. 2100).

Objective of exerciseUse FIJICLIM to examine present climate and construct two possible
scenarios of climate change for Viti Levu using the linrkeatel approach.

A. The baseline climate and future climate scenarios
Follow the steps desbed below to produce a &aine climatology (1990 bdsee climate) and
scenarios of climate change for Viti Levu:

1. Open FIJICLIM. The main menu is displayed.

2. On the scenario construction toolbar click on the icon which is labelled "Generate
scenao".

3. Select mean temperature as the climate variable of interest and click on OK.

4. On the scenario construction window which is displayed select the linked model approach
(default setting) and set the year to 1990 (the baseline climate). Click OK.

5. On the nonth selector window select all the months of the year. Click OK.

ture

a
ES are




FLTICLIM Training Exercises

6. Leave the resultant image on the screen.

7. Repeat steps@ 5 but in step 4 select the following to create a future climate scenario:
2100 time horizon
9 IPCC Scenario 92a amended for IPCC 1995, and S02 regionalised (IS92a)
 CSIRO Regional GCM
9 Best Guess climate sensitivity.

8. Click OK. To make the legends of the two images the same click on the Link Images tool on
one image and then click on the other image. Leawéntlages on the screen.
9. Construct another climate scenario based on the following:
6 2100 time horizon
9 IPCC Scenario 92e amended for IPCC 1995, and SO2 regionalised (1S92e)

 CSIRO Regional GCM
High climate sensitivity.

10.Click OK. Link the images.

11.Examine theéhree images and note your observations in the box below and on the next page.

12.Close thesemages.

13.Repeat the Whole exercise but in step 3 sglestipitation as the climate variable of interest
instead of mean temperature. Compare the 1990 precipifadiderns of Viti Levu with the
two scenarios of change for 2100 and note your result& in the box belownatheé next
page.

14.Repeat the exercise fprecipitation but use theDKRZ GCM pattern for the scenario
construction.

1. Briefly describe the 1990 bseline climate for Viti Levu.

Mean temperature:

Mean rainfall:
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2. Based on the projections, how may climate in Fiji change in the future?

Mean temperature:

Mean rainfall:
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Exercise 3: The sectoral impact modelsi COAST

Introduction: The prototype FIJICLIM model contains two coastal impact models. These
models can evaluate changes in shoreline position (shoreline change model) and island
inundation (inundation model) in response to climatel sedevel change. These are simple
models that can be used to examine a range of climate change scenarios and subsequent impacts or
the coastal environment.

Objectives: Explore the potential of the existing models for application to the Viti Levu
coasline. The specific aims are:
1 To examine changes in shoreline position using different sea, level rise scenarios.
1 To explore how changes in storminess can impact on shoreline position.
f Tounderstand the i mportance ofyandiscent (pa
implications for future response to accelerated sea level rise.
1 To gain practical experience in use of the FIJICLIM inundation model.

A. Examining the effects of different sea level rise scenarios on shoreline response

1. Open FIJICLIM.

2. Click on the'lImpact Models' toolbar.

3. Click onthe waveicon (lefticon) in the Impact Models toolbar to start the
coastal models.

4. Select 'Shoreline Change (sand)' and press O.K.

5. Inthe site sub -menu select 'Site 3 Sigatoka Beach' in the first open window.

6. Using infor mation provided in Table 1 for Sigatoka Beach insert the parameter
values for (-E, 1, h, d and residual) in the site sub -menu.

7. Selectthe 'SLR Scenario' sub-menu.

8. Inthe top window selectthe  "IPCC 1992a' emissions scenario.

9. Selectthe 'Best Guess' climate sensitivity.

10. Select the 'Storm Parameters'  sub-menu.

11. Insert values for 'Storm cut mean' and 'Standard deviation' using the

Information provided in Table 1 for the Sigatoka Site.
12. Click on'Run Simulation'.

A small spreadsheet is displayed under the 'R&submenu.

13. To plotresults i move the cursor to the centre of the spreadsheet and click
the left -hand mouse button. A small window appears hamed 'Select Items'.

14. Using the mouse click on  'Equilibrium Shoreline (m)', then move the cursor
to the line statirg 'Current Shoreline (m)' hold down the Control key and click on
‘Current Shoreline (m)'. Both the 'Equilibrium Shoreline (m)' and 'Current Shoreline
(m)'lines should be highlighted. Click O.K. A line gragldisplayed that shows the
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projected displacement of the equilibrium and actual shoreline using the scenario

chosen.

15. By visually reading the graplecord the amount of retreat (in metres) of the
equilibrium shoreline to the year 2100 in fResults Tablebelow. Also dentify and
record the maximum Actual shoreline change in the assessment period.

Repeat the exercise (step4d2) for Sigatoka Beach again. However, in this simulation
use the'lPCC 1992e' emissions scenario and select thdigh Estimate’

climate sensitivty.

Once you have run the simulation and plotted the results, record the amount of shoreline
displacement to the year 2100 and maximum actual shoreline retreat in the results table
below.

B. Examining the effect of changes in storm magnitude and frequency @horeline change

Examine how changes in storm frequency and magnitude affect projections of shoreline
change at Sigatoka Beach. Repeat stepS But at steps 10 and 11 use tnereased
Storminess'scenario storm parameters for Sigatoka Beach provid€dhle 1.

*Remember to record the results for the total change in equilibrium shoreline and
maximum change in actual shoreline position in the table below.

C. Explore the differences that might be expected in shoreline response if sea level has been
changing over the past 100 years

Repeat steps-25 for Sigatoka Beach, Fiji.

Run the simulation 3 times, each time changingRésidual Sea Level Rissformation
in the SLR Scenario sumenu. The Residual sea level rise values you should use for the

simulations ee:
0.0 m
+0.2 m
-0.2m

After each simulation plot the equilibrium shoreline graph and retoedamount of
shoreline displacement in the Results Table.

D. Inundation

Use the follow steps to estimaiessible future inundation.

1. Inthe FIJICLIM menu panel click on thienpact Models' icon.
2. Click on thewave icon(left icon) in the Impact Models menu to start the coastal
model.
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Select'Vviti Levu' from the'Select Site fo Fiji' panel.

Select'Coastal Inundation' from the model options menu and click O.K. [the
"Select sea level rise scenario window will appear].

Change the year in théear' panel to 2100.

Select theIPCC 1992a’emissions scenario and choose'Best Guess' option.

Click on the sliding bar at the bottom of the Storm Surge box (below the graph on
the bottom left of the window) slide the bar along until the value neatiéh  50.
8. Alter the curve shape by setting the 1 in 100 year evehintd0. By doingthis you

are effectively increasing the frequency of storms.

9. Click onO.K. atthe bottom of the window. An image of Viti Levu will appear.
10. In the top bar an inundation area is provided for the particular scenario used.
11. Record this value on your exercideest.

how

No o

Table 1: Coastal environmental parameter data required for the FIJICLIM coastal model.

Parameter Sigat Increase in
Parameters for 'Site' Window

8 shoreline response time (yrs) for beach recovery. 5.0

I - closure distance (m):distamfrom shoreline to base of shoreprofile 120.0

h - depth of material exchange (m): 7.0

d - dune height: height of coastal margin (m) above maxirstorm water 15.0

level.

R - residual shoreline movement (m) (i.e. has shoreline besfing or 0.0

accreing?).

Parametersfor 'Site' Window

€ 5 mean storm cut (m): mean shoreline erosion in a storm event. 2.0 6.0

S - standard deviation of storminess: controls the occurrence of 5.0 15.0
storms in the model O = non stormy.

Table 2: RESULTS: Insert results in the available boxes.

gﬁc?;rr?e%#anggtz%r,n Sigatoka: Max. Actual
2100 Shoreline Change (m)

Shoreline change using 8 IPCC 1992a Best-Guess

Shoreline change using 8 IPCC 1992e High Estimate

Shoreline change & with altered storm conditions

Shoreline change in 2100 using 0.0m historical SLR

Shoreline change in 2100 using +0.2m historical SLR

Shoreline change in 2100 using & 0.2m historical SLR

Area of Viti Levu inundated (sz) Km?
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1. What do results from part A of the exeise show about the sensitivity of the
shoreline change model?

2. What do results of task C reveal about future shoreline change with accelerateq
sea levelise?

10
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3. Compare results of parts A and 13 of the exercise:

a. What do results say about increased magnitude and frequency of storms ¢
possibleshoreline response?

b. What are the management implications for Fiji?

4. What do the results of task#\, B and C mean for the future application of FIJICLIM
in the Viti Levu coastal environment?

11
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Exercise 4: The sectoral impact modeld8 Water Resources

Introduction: The flow analysis/flooding modelis used to assess the climate change impact on
surface water in high islands with river catchments saglviti Levu. FIJICLIM contains data
for five river systems in Viti Levu.

Objectives: Use FIJICLIM to analyse the possible effects of climate change on river disafarge
the Teidamu and Rewa rivers in Viti Levu.

A. Analyse thepossible effects of climatehange on the river flow of the Teidamu river in
Viti Levu

arwnE

.

8.
9.

Open FIJICLIM.

Select the Hydrology (cloud) icon from the Impact Models toolbar.

Select Viti Levu from the site list and select the flow analysis / flooding model. Click OK.
Select the Teidamu r&r and check that the scenario is set for 1990.

Select the Low Flow analysis. Note river flow in a 1 in 10 year low flow event. Change the
return period to 50. Note river flow in a 1 in 50 low flow event.

Select the High Flow analysis. Note river flow il a@n 10 year flood event. Change the
return period to 50. Note river flow in a 1 in 50 flood event.

Click on Scenario. Select the year 2100. Select the 1IS92a emissions scenario. Select the
CSIRO GCM. Select the Best Guess estimate climate sensitivitk GK.

Note the magnitude of the 1 in 10 low flow event and lin 10 flood event.

Click on Scenario. Select the year 2100. Select the IS92e emissions scenario. Select the
CSIRO GCM. Select the High estimate climate sensitivity. Click OK.

10. Note the magnitudefdhe 1 in 10 low flow event and lin 10 flood event.

1. Consider both scenarios and comment on how climate change may affect river
flow for the Teidamu river.

12
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B. Repeat the exercise using the DKRZ GCM pattern

2. Consider this set of results and comment on how climate change may affect river flow
for the Teidamu river.

C. Flood potential in the Rewa river system

Use the CSIRO GCM pattern and a selection of emission patterns and values for the climatg
sensitivity to investigatedw climate change may affethe frequency of severe flooding / flood
related damage in the Rewa system? (Assume that flood damage occurs when river flow exceeds
000 cubic metres per second.)

3. Record and comment on your results:

13

v
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Exercise 5: The sectoral impact modelsAgriculture

Introduction: The PLANTGRO model in FIJICLIM was developed for application in a Pacific
Island context as a means of capturing and expressing local knowledge about plants and how
they performin different environments. There are three important components to PLANTGRO:
climate files, soil files and plant files. The climate and solil files provide the basis for examining
suitability of specified crops at either specific sites, or over areas.aAdb23 climate and soil
factors are considered. There are two key elements to output from PLANTGRO: suitability,
which reflects how people perceive plants are suited to their environment; and limitation, which
is how plants respond to their environment.

Objective of exercise:Use FIJICLIM to examine the possible effects of climate change on
agriculture in Viti Levu.

A. Baseline conditions
Follow the steps below to generate baseline conditions for Taro cultivation in Viti Levu:

Go to the main FIJICLIM menu

Select the Plantgro icon on the Impacts menu.

Select Viti Levu as the study site.

Check scenario option is 1990 (the default Scenario option).

From the Plant File menu, select Taro.

From the Sowing Month menu, select September.

Of the four possible Outpimages, leave only the Overall Limitation Rating checked.
Run the Model. (This simulation will take a couple of minutes.)

Leave the resultant image on the screen.

CoNoOhwWNE

B. Analysing the effects of climate change
Follow the steps below to analyse impacts oa tesing one synthetic scenario of climate change
and two scenarios produced by the linkeddel approach:

1. Activate the Plantgro menu again.

2. Select the Scenario option and then select Synthetic. Enter 2 in the temperature box (for an
increase in average t@aerature of 2°C) and entér 50 in the rainfall box (for a_decrease in
rainfall of 50%). This "synthetic" scenario is comparable to conditions during the 1998 El
Nino drought.

Select Taro and September.

Check only the Overall Limitation Rating.

Run the Modkand leave the resultant image on the screen.

Rerun the above for the 1S92a, best guess, CSIRO GCM pattern scenario for 2100.

And again for the 1S92e, high, CSIRO GCM pattern scenario for 2100.

Leave these images on the screen.

© Noohow

14
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Arrange the four images so that you can viewdthem

1. How does the drought "anomaly" compare to the 1990 result?

2. What are the relative effects of the two scenarios?

3. If the two scenarios reflect future "average" conditions, what would
one ex[ect to see irdrought years?

15
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Exercise 6: The sectoral impact model8 Human Health

Introduction: The vectorborne disease models relate temperature to epidemic potential.
Epidemic potential is an indicator of how easily ggridemic will be triggered and escalate if the
disease along with the disease vector were introduced to a susceptible human population. Where
epidemic potential is high epidemics will occur more easily, grow faster and smaller vector
(mosquito) numbers wadd be required to sustain the epidemic. Conversely, where epidemic
potential is low, epidemics will be less likely to occur, increase more slowly and require a larger
vector population to be sustained.

Objective: Use FIJICL1M to examine the possible effext climate change on the epidemic
potential of dengue fever in Viti Levu.

A. Examining changes in epidemic potential of dengue fever Miti Levu
Fiji has experienced several outbreaks of dengue fever in the past, the most recent being in 1998.
Assess pssible changes in epidemic potential in Viti Levu by following the steps below:

1. Go to the main FIJICLIM menu.

2. Click the Health models icon on the Impacts menu.

3. Select the dengue epidemic potential model and Viti Levu from the site list and click
OK.

In the scenario generator window set the year to 1990 and click OK.

Select all the months of the year. Click OK.

Select the box for mean temperature. Click OK. Leave the image on the screen.

o g b

7. Repeat steps-8 but in step 4 set the year to 2100 and select theal®8@#issions
scenario, CSIRO GCM pattern and Best Guess climate sensitivity. Leave the image
on the screen.

8. Repeat steps-B using but in step 4 set the year to 2100 and select the 1592e
emissions scenario, CSIRO GCM pattern and High climate sensitivilgvd_¢he
image on the screen.

9. Link the images.

16
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1. Describe the changes in epidemic potential of dengue in &l for
the two scenarios compared to the baseline.

2. What is the epidemic potential in Suva and Nadi for the 1990 bass
the first scenariand for the second scenario? (Click on the map.)

17
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3. What is the significance of these changes in terms of the future incidence of deimgu
Viti Levu?

4. Is this analysis useful determining an appropriate adaptation response? What
constitute an appropriate adaptation to increased transmission efficiency related
change?

18




Annex 4

Powerpoint presentationsfrom National Workshop



CaTARTMMNT OW.
ENVIRONMI-}I'J']
T W ——

FICCAP
o
lands

sur v

Fiji's commitment

1 A signatory to the UNFCCGand
thus obliged to provide National

Communications
1 Fiji's commitment supported by PICCAI

1 This commitment extended by the
report presented here

Background to the study

1 Training in V&A assessment through
PICCAP - preparation of a draft V&A
report and a national V&A statement

1 Support through PICCAP for the
development of PACCLIM, a regional
scenario generator with example sectoral
impact applications for Fiji and Kiribati

1 Additional support from the World Bank to
complete theV&A report and develop and
transfer & I1JICLIM prototype

The present study

Focussed on Viti Levu as a case study
Drew on existing baseline information g
previously published studies
Required incorporatioof Fiji climate
andsoils data within PACCLIM, and
application of this model system

for selected sectors

Limitations to the study

1 Focus on Viti Levu

1 While model capabilities are a
significant adancement, they are still
developmental

1 Only four sectors coveredot
comprehensively

9 Limited time

1 A starting point for an oigoing process
of V&A assessment for Fiji

The sectors

1 Agriculture
1 Coast

1 Public health
1 Water




Methods The PACCLIM model system

1 There were three maindks

T Development of climate and skavel change,
as well as noitlimatic, scenarios

T Assessment of impacts
i Identification of adaptation options

Sectoral models

1 Agriculture- Plantgro, a plant prediction
model customised for spatial applications

Viti Levu data in PACCLIM

9 Historic temperature and rainfall data,

interpolated to a 500 m grid 1 Health- A dengue epidemic potential model
1 Digital elevation data 1 Water- A flow analysis/flooding model,
1 Soil attribute data calibrated for 5 sites in Viti Levu
1 River flow data 9 Coast- Coastal erosion and inundation
models (developmental, not used in this
study)

Important outcomes

1 A completed V&A report
9 Development and transfer of a FHICLIM
prototype




Climate change scenarios for
Fiji V&A study

State: of science

1 Unlikely that general circulatiomodels
(GCMs) will ever provide accurate
information for Fiji, particularly relating to

tropical cyclones and ENSO

1 Likelihood of increasingly reliable regional
information, which can be interpreted based
on present climate and its variability

Approad for Fiji

9 Used PACCLIM scenario generator
1 Selected two GCM patterns

9 Used latest GHG emission scenarios
recommended by the IPCC

Temperaturechanges

1 GCM model results show temperature
increases over Fiji of the order of 0.7°C to
0.9°C per 1.0 °C

Rainfall changes

1 Present rainfall patterns strongly influenced
by ENSO and positioning of the SPCZ

9 GCM results show a more El Nindike
pattern regionally, but positioning of SPCZ
varies

1 Rainfall changes vary from increases to
decreases

i --‘Summary;of* temperature: and:"




Effects on varialtity and
extremes

1 Current information suggests the possibility of
an intensification of variability and extremes.
For example:

& more intense El Nino/La Nirepisodes
0 possibly an increase in cyclone intensity,
although this is far from certain

1 These chages are consistent with recent
experience (sequence of events from 1992
to 1999)

Sealevel rise scenarios

1 Global mean projections used for first order
assessment




FIJI V&A STUDY

NON -CLIMATIC
SCENARIOS

Neil de Wet
I GCI
University of Waikato

Slide

Non-cli matic scenarios

Why?
Scenario vs prediction
Enhance assessment of impacts

=A =4 =4 =4

Help identify adaptation strategies

Slide 2

Use of scenarios
1 Broad and illustrative

rather than

1 Quantitative and analytical

Slide 3

Approach

1 Develop a range of scenarios de scribing a
range of development pathways for Fiji
OR
1 Develop a best -guess extrapolation of
trends in order to highlight possible
adaptation measures and options f
policy intervention

Slide 4

Main components

* Demography
* Economy

* Infrastructure
* Environment

Slide 5

Aol

Population growth

Slide 6




Population distribution

1 Presently
fi 90% coastal
& 60% rural

1 Increased urbanisation /
11 Increased urban / peri -urban grow

11 Increased coastal population

Slide 7

Economy

1  Continued dependence on natural
resources and agricultural production

1  Continued importance of tourism

1  Continued growth in cash economy but
subsistence economies will remain
important especially in rural areas

1 Dependenceonf oreign aid (droug hi&
cyclones)

Slide 8

Infrastructure and housing

Urban densification
Increase inperi  -urban areas / coastal rim
Increase in peri  -urban ‘informal’ housing

Increase in coastal infrastructure /
coastal tourism infrastructure

= =4 —a -4

Slide 9

Environment

1 Fragmentation and degradation

of ecosystems
Degradation of land / top -soil loss
Degradation of river catchment areas

Deforestation
Pollution - solid waste, industrial , Ssewage

Pressure on coastal environment

= =4 -4 -

Slide 10

Use of scenarios

1 Frequently non -quantitative
1 Assessment of impacts
1 lIdentification of adaptation options

Slide 11

ADAPTATION (or a more
optimistic scenario?)

1 Determining a development trajectory
for Fiji which would make its
ecosystems and Fijian communities
MORE RESILIENT to the effects of
climate change

Slide 12




Characteristics of Agriculture
in Fiji

* A limited lang :

* A strong dependen

agriculture (B0

contribution

* A dependend®
revenue

Slide 3

Part 1: Present situation

Slide 2

Cropping systems

1 Subsistence farming (root and fruit
crops)

1 Semicommercial farming (some root and
fruit crops)

1 Plantation farming (sugarcane ar
coconut)

Slide 4

Effects of development on
agricultural systems - Fiji

9 Reduction in soil cover

Biodiversity loss

Soil erosion

Land degradation

Downstream effects (e.g. sedimentation
1  Problems eacerbated by growing

population and pressures of economic
development

= —a —a -8

Present effects of climate

TENSO everdand tropical cyclones have a
strong influence on productivity

1 Different places and different crops have
varying susceptibilities

Slide 6




Sugarcane production

1983 -1998
Example = Sugarcane Fiji sugarcane production(cane crushed), 1983-1998

1 Requires high temperatures and adequate
moisture for early development

1 Lower temperatures and drier conditions
required near maturation

1 Prolonged drought and flooding can cad
to crop loss es

Slide 7

Example - dalo

1 Normally planted before onset of rainy
season (September)

1 Grown in wetter soils

1 Rotated with cassava and yam
(considered to be more drought
tolerant

Slide 10

Simulated dale vyield response Effect of drought on dale
to rainfall in Koronivia

present +2°C, -50% rainfall

Seasonal  Rainfall (mm)
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