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OVERVIEW
A. Introduction

1. Agriculture and natural resources is key sector in Sri Lanka contributing to improving
household food and financial security, as 80% of the population are rural and of which 70% are
dependent on the sector for their livelihood. The sector as a whole accounts for more than 10%
of GDP, 30% of employment and 25% of export revenue. However, the contribution to GDP has
declined in recent years, and productivity needs to increase to keep pace with rising demand for
domestic consumption and to achieve national goals of food self-sufficiency and poverty
reduction.

2. The sector is a major contributor to national food security, particularly attainment of self-
sufficiency in rice and other staple crops. More than 80% of rice production nationally is from the
750,000 ha (1.8 million acres) of irrigated lands. Paddy production is highly dependent on seasonal
rainfall and irrigation water sources, traditionally from tanks (local storage reservoirs) and in
recent times transfer from large dams in the Mahaweli River Basin.

3. The climate is tropical with two monsoon periods; Southwest Monsoon (SWM) (May to
September) (referred to as the Yala season) and Northeast Monsoon (NEM) (December to
February) (or Maha season).' The rainfall pattern and distribution is a function of both the
monsoons and topographic relief, with highland in the southwest. As a result the country is
divided into two principal and relative agro-climatic zones; a wet zone of the south west covering
about 30% of the land area, and a dry zone of the north and east.

4. The majority (70%) of the irrigated lands are located within the dry zone, within which
water availability is a major constraint during the Yala season and as a result cropping
intensities are generally restricted to 100 to 130%. Whereas within the wet zone they are
generally 150 to 180%, due to higher water availability.

5. Historically water availability, for both irrigation and drinking water supply, was improved

through construction of tanks for intra and inter seasonal use, of which there are estimated to be

nearly 30,000 nationally. In the past 50 years the government has been proactive in the

development of large scale water resources projects to improve water supply and use for both

consumptive use and hydropower generation. Under the Mahaweli Development Program (MDP),

started in the 1960s, water is being harvested with LQ WKH ZDWHU pULFKI§rgefoHBrZHOL *D Q
basin) for use within and transfer to dry zone areas, principally to the north but also to the south.

6. The Mahaweli Water Security Investment Program S3LQYHVWPHQWIisSheRJUDP”
penultimate stage in the MDP, as part of the North Central Province Canal Program (NCPCP),

with the extension of water transfers to the north and northwest, both regions severely limited by

water availability and areas recovering, physically and socio-economically from the recent

conflicts.

B. North Central Province Canal Program

7. As mentioned above, the investment program fits within the overall NCPCP, and as it will
be the first part to be implemented it is referred to as Phase 1 of the NCPCP in this report. The

! There are also two inter-monsoonal periods; inter-monsoonal | (IM1) March to April, and inter-monsoonal Il (IM2)
October to November.



NCPCP as a whole when complete will transfer approximately 1,200 MCM per annum of water
from the Mahaweli River Basin to irrigation systems in the northern provinces.? Approximately
1,040 MCM of this will be supplied to 84,000 ha of irrigation systems, and 160 MCM to
community water supplies. The key elements of the NCPCP, include those listed below under
the investment program, plus construction of the Lower Uma Oya Dam to increase storage
volume and hydropower production, Randenigala-Kalu Ganga canal for water transfer to the
Kalu Gala reservoir (and thence further north), North Central Province Canal for transfer from
the Upper Elahera Canal to cascade tank systems, and Kalinga Nuwara pump station to lift
water from the lower Mahaweli River to the Elahera-Minneriya *Yoda Ela (EMYE) systems.
These DGGLWLRQDO ZRUNV ZLOO IRUP WKH QH[WPI&ER2W Rl WKH 1&3&3

8. The investment program includes Infrastructure works for water transfers and storage (as
listed

% These northern provinces are the North Central, North Western and Northern.



9. Table 1 and shown in Figure 1) including:

(i) The Upper Elahera Canal Project (UECP) comprises two components. The first
component is the 9 km Kalu Ganga-Moragahakanda Transfer Canal (KMTC)
(including a 8km tunnel) that transfers water between the Kalu Ganga and
Moragahakanda Reservoirs.3 The second component is the Upper Elahera
Canal that connects the Moragahakanda Reservoir to the existing reservoirs:
Huruluwewa, Manankattiya, Eruwewa and Mahakanadarawa via 82 km of canals
(including a 26 km tunnel). These reservoirs supply existing irrigation and water
supply schemes.

(i) The North Western Province Canal Project (NWPCP) will construct 96 km of new
and upgraded canals (including a 940 m tunnel) and two new 25 m tall earth
gravity dams impounding the Mahakithula and Mahakirula Reservoirs. It will
transfer water from the Dambulu Oya River and the existing Nalanda and
Wemedilla Reservoirs to command existing irrigation and water supply
reservoirs.

(i) Minipe Left Bank Canal Rehabilitation Project (MLBCRP), located in the
downstream reaches of the Mahaweli River, will: (a) add upstream storage by
KHLIKWHQLQJ WKH KHDGZRUNYV ZHLU E\ P KHFRQVWI
left bank canal and emergency spill weirs to both left and right bank canals; and
(c) rehabilitate the 74 km Minipe Left Bank Canal to improve conveyance and
reliability of service to existing farmers.

10. The investment program also includes the following studies to improving water sector
management:

() Improving System Use Efficiencies and Water Productivity (ISEWP); the purpose
of the study is to identify ways and means of improving cascade water system
efficiencies, which are currently very low. The potential benefits may include
adaptation to anticipated climate change impacts, such as increased water
demand and/or reduced water availability.

(i) Strengthening Integrated Water Resources Management (SIWRM); the study will
help the government further develop IWRM, including development of intra-basin
management and trans-basin management plan(s).

% These reservoirs are currently under construction.



Table 1: Summary of Project Components

Project Area (ha) Canal (km) Annual Volume (MCM)
KMTC - 9 100
(770)
UECP 12,381 70 300
(53,000)* (970)
NWPCP 11,492 80 130
MLBCP 7,530 76 318
Total 31,403 235 430°

(84,403) (1,100)

KMTC = Kalu Ganga +Moragahakanda Transfer Canal, MCM = million cubic meters,
Source: PPTA Consultant

4 () areas and volumes for Stage 2
® Volume transferred as part of NCP development (UEC and NWPC)



Figure 1 : Project Base Map
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Il. CLIMATE RISK SCREENING

11. The project climate risk screening includes the preparation of a screening report based
on the project (ADB, 2014) and AWARE risk assessment for the program and projects. The
screening report is presented in Annex 1 and the AWARE assessment in Annex 2.

12. The screening report identified the climate changes under the A2 scenario® for the
Mahaweli Basin as a rise of 1.8°C in average annual mean temperature, and an increase of
4.2% (85 mm) in annual precipitation, but with a higher increase in the lower catchment (>4%)
and a lower increase in the upper catchment (<4%). It also identified seasonal differences in
precipitation with a decrease of 3.8% in the December to April period (corresponding to the
NEM (Maha season)) and 11% increase for the May to November period (corresponding to the
SWM (Yala season)).

13. The climate sensitive components are identified as: (i) changes in hydrology of the
Mahaweli River Basin due to a decline in annual runoff resultant reduction in water availability;
and (ii) a reduction in reservoir capacity due to siltation as a result of increase SWM precipitation
exacerbating soil/bank erosion in the upper catchment and loss of reservoir storage capacity.

14. However, there appears to be some inconsistencies between the climate change
projections and climate sensitive components, namely anticipated increase in annual
precipitation and decline in annual run-off and the projection of higher siltation though the
increase in precipitation is likely to be relative small.

15. Natural hazard risks and rates include (i) landslides +medium risk due to high precipitation
in the upper catchment, (ii) flooding +medium/high due to more intensive precipitation, and (iii)
drought +medium/high due to higher temperatures and more variable precipitation. The overall
hazard risk is rated in the screening report (Annex 1) as medium’.

16. 7KH VFUHHQLQJ UHSRUW FR Q F ORX @il vatiamiky igvidehtifigd/ PN
most important contributing factor to increased climate risk in the Mahaweli Basin. And as such
water availability is very likely to be affected by climate change if the current trend continues~ $C
JRHV RQ WhR pMjpcdt team is advised to factor in the impact of climate change on future
scenarios of water availability and its seasonal variability during project design (e.g. reservoir
capacities) as well as implementation (e.g. water allocation). The risks of natural hazards (landslides
and flooding) may also need to be taken into account during project design ”

17. Additional risk analysis was also prepared by ADB using the AWARE project assessment
(Annex 2). The AWARE assessment evaluates risks within sixteen individual topic categories and
provides an overview final project risk. The individual risks are presented on a radar chart within
three color bands; green band (inner circle) suggests a lower level of risk in relation to a risk topic,
red band (outer band) suggests a higher level of risk and orange band (middle band).

18. Table 2 presents a summary of the risk topic for the overall investment program as a
whole as well as the individual projects; UECP (inclusive of the KTMC), NWPCP and MLBCP.

® 7KH $stobyline and scenario family describes a very heterogeneous world. The underlying theme is self-reliance
and preservation of local identities. Fertility patterns across regions converge very slowly, which results in
continuously increasing population. Economic development is primarily regionally oriented and per capita economic

growth and technological change more fragmented and slower than other storylines” ,3&& 6SHFLDO 5HSRUW

Emissions Scenarios, 2000.
"5DWLQJ DV SHU WKH $'% u&OLPDWH &KDQJH 6RUHG QQQSQBHSRUW |

DV SUHVH(



The project and sub-projects are all rated as high risk and therefore warrant further assessment
of potential impacts.

Table 2: Summary Risk Assessment
Investment
Program UECP NWCP | MLBCRP

Risk Topic

A) Temperature increase

B) Wild fire

C) Permafrost

D) Seaice

E) Precipitation increase

F) Flood

G) Snow loading

H) Landslide

I) Precipitation decrease

J) Water availability

K) Wind speed increase

L) Onshore Category 1 storms
M) Offshore Category 1 storms
N) Wind speed decrease

O) Sea level rise

P) Solar radiation change

Source: PPTA Consultant adapted from AWARE analysis

19. The key risk topics include temperature increase rated high, precipitation increase,
precipitation decrease, water availability, wind speed increase and onshore category 1 storms.
The most relevant to the specific project activities and infrastructure include:

X Temperature increase ; higher temperatures and heatwaves may increase crop
water demand (due to higher evapotranspiration) and reduce crop productivity (due
to temperature sensitivity).

X Increased SWM precipitation may lead to increased runoff and therefore erosion and
siltation of water courses, reservoirs, and flooding and landslide events

x Decreased NEM precipitation may result in higher soil moisture deficits, and
therefore increase irrigation demand and reduce crop yields.

X Water availability at local project command area level and for transfer from the
Mahaweli River Basin is directly linked to the changes in precipitation above.

X Wind speed increase: high peak speeds may be associated with more extreme
weather events particularly onshore storms.

X Extreme events: due to more frequent and intensified rainfall events.

1. ASSESSING ADAPTATION NEEDS AND OPTIONS

20. The adaptation measures appropriate to the project are derived in a three step process
namely: impact, vulnerability and adaptation analysis.

21. Impact assessments are typically SW-RBRZ Q" G U D Z la@dly lglbBaP and regional
climate change models to project future climate changes at the local level. The vulnerability
assessment also takes into consideration observed current vulnerability and climate patterns, or
D SERWVKSBRPVVHVVPHQW IRU HIDPSOH WUHQGY EDVHG RQ LQIRUPD



stations and experienced by local communities. Both of these carry with them a certain amount
of uncertainty but together provide the best available knowledge, which can provide insights into
decision making for adaptation.

22. Based on the above, an assessment of the various adaptation options (ideally including
those already in practice) is made from expert opinion and stakeholder consultations. This is carried
out on both engineering and non-engineering solutions, such as improved irrigation efficiency and
water resource management, respectively. The options are then weighed against each other
through a cost-benefit/cost-effectiveness analysis to help identify the most effective adaptation
measures.

23. Consideration of the likelihood of climate change impacts based on current conditions
and future trends are used to assess the most appropriate design and adaptation options.
These priority adaptations will be implemented through the program and monitored through
identified indicators. Given the uncertainties in projecting climate change, options which provide
other co-benefits are likely to be lower risk. For this study, this latter step is presented in principal
only and will be further developed during program implementation.

A Impact Assessment
1. Recent Climate Trends

24, While there are a number of climate change parameters, the principal ones directly
relevant to the project for the assessment of risk and adaptation measures are changes in
temperature and rainfall.

25. The analysis of temperature records over a 100-year period shows an increase in air
temperature in all meteorological stations from 1961 to 1990 (Fernando and Chandrapala, 1992).
The rate of increase over this period is in the order 0.016°C per annum or the equivalent of
1.6°C per 100 years.

26. Rainfall in Sri Lanka is characterized by high annual variability with alternate dry and wet
periods observed from 1880 until about 1970 and a significant reduction thereafter.® Over the
period 1931 to 1990 the average annual rainfall is reported to have decreased from 2,005 mm
to 1,861 mm, a decline of 7% (Jayatilake et al, 2005).° The decrease differed between seasons,
with the highest decline in the March to April inter-monsoonal period. Also it was noted that
intensities have strengthened and return period of extreme events appear to have become
shorter.

27. Rainfall trends over the past 40 to 60 years for locations within the Mahaweli River Basin
and project areas appear to agree with the decreasing trend.

28. Table 3 presents a summary rainfall trends for five locations: two within the upper basin
MZHWYT JRQH .RWPDOH DQG 3RORJROOD DQG WKUHH LQ WKH pGU\
Iranamadu). Annual rainfall within the upper basin over the past 60 years (1949-2010) has
declined by 15 to 20% and in the lower basin by 7 to 8%. The rate of decline is generally greater

8 Ministry of Irrigation and Water Resources Management. 2010. Sri Lanka Water Development Report: 2010.
Colombo.

o Jayatillake, H.M., Chandrapala, L, Basnayake, B.R.S.B, Dharmaratne, G.H.P, (2005). Water Resources and
Climate Change. Proceedings of the Workshop on Sri Lanka National Water Development Report, World Water
Assessment Programme, Paris.



for the SWM in both the upper and lower basins, at around 20%. While the decline for the NEM

is about 6%. Annex 3 presents the plots of annual rainfall for the five stations.

Table 3: Rainfall Trends between 1949-1959 and 2000-2010

Annual Maha (NEM) Yala (SWM)
Location Zone | MAP mm | %change | MAP mm | %change | MAP mm ‘ %change
Kotmale Wet 2,548 -20% 998 -12% 1,550 -25%
Pologolla Wet 3,009 -15% 1,162 -8% 1,848 -20%
Anuradhapura Dry 1,298 -7% 903 -1% 394 -19%
Polonnaruwa Dry 1,656 -8% 1,284 -7% 372 -10%
Iranamadu Dry 1,656 -4% 1,017 1% 264 -24%

MAP = Mean Annual Precipitation
* For the purpose of the analysis NEM is the period from October to March, and SWM April to September. Source:
MASL rainfall records

29. The trend in rainfall is also reflected in the flow records for the Mahaweli River. A
comparison on mean annual flow at Pologolla in the upper catchment shows that between the
1940s and 2000s annual average flow declined by about 20% (from 2,300 to 1,900 MCM).

Figure 2: Pologolla Inflows
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2. Climate Projections

30. Climate change projections vary between sources, models and emission scenarios.



31. Based on the HadCM3 circulation model and emission scenarios A2 and B2'°, De Silva
(2013)** projects '* an increase in SWM rainfall between 38% (A2) and 16% (B2) and a
decrease in NEM rainfall between 34% (A2) and 26% (B2) by the 2050s and temperature
increases of 1.5 to 2°C, and maximum potential soil moisture deficit increase by 11% (A2) and
4% (B2). And goes on to recommend that adaptations focus on storage of excess run-off during
the SWM for dry months and diversion if possible to the dry zone.

32. Muthuwaththa et al (2013)* projects (also based on HadCM3 model) an increase in
mean annual precipitation (MAP) from 2,094 mm (from the baseline 1970-2000) to 2,249 mm by
2050 (7% increase). The impact on agro-ecological zones is a contraction of the dry zone area by
8% and increase in the intermediate zone by 22%, and with the extent of the wet zone unchanged.

33. In a 2010 IWMI publication'® mean temperature is projected to increase by 0.9 to 4°C
(over the 1961-1990 baseline) by the year 2100, as a result Maha season irrigation water
requirements for paddy could increase by 13 to 23% by 2050.

34. All models project an increase in mean annual temperature, with the A2 and B2 generally
being within the range of 1.2 to 4°C. However, rainfall projections are highly variable and
contradictory, but with the majority projecting a higher MAP. Those projecting higher MAP envisage
an increase in SWM rainfall, and decrease in NEM rainfall. De Silva (2006) projects MAP increase
by 14% for A2 and 5% for B2 (baseline 1961-1990); a NEM rainfall decrease by 34 to 26% (for A2
and B2 respectively), and increase of SWM rainfall by 38% to 16% (for A2 and B2 respectively).
The projections also infer an increase in the variability and intensity of rainfall events.

In the Second National Communication on Climate Change™ the MOE reports a trend (1961-
2000) of increasing temperature of up to 0.46°C per decade (per station) and rainfall decline in
all stations of 1.5 to 19 mm per year. And a projected temperature rise to 2100 of 2°C (best
estimate), consistent with IPCC values for South Asia. While rainfall changes are more complex
and seasonally dependent, with an increase in MAP of between 400 mm (A2 scenario) to 133
mm, of which most is in the SWM. However, there are also projections of a decrease in MAP of
166 mm.

35. Table 4 lists the estimated range of change in SWM rainfall by 2100 for three emission
scenarios and three climate change models.

1 7KH 9toryline and scenario family describes a world in which the emphasis is on local solutions to economic,
social and environmental sustainability. It is a world with continuously increasing global population, at a rate lower
than A2, intermediate levels of economic development, and less rapid and more diverse technological change than in
the Al and B1 storylines. While the scenario is also oriented towards environmental protection and social equity, it
focuses on local and regional levels~ ,3&& 6SHFLDO 5HSRUW (PLVVLRQV 6FHQDULRYV

" De Silva, C.S. 2013. Impact of Climate Change on Water Resources and Agriculture in Sri Lanka. Climate Change
Impacts and Adaptations for Food and Environmental Security, Proceedings of the International Conference
Colombo, Sri Lanka, 30-31% July 2013.

'? Baseline of 1961 - 1990

3 Muthuwaththa, L.P. and Liyanage, P.K.N.C. Impact of Rainfall Change on the Agro-Ecological Regions of Sri
Lanka. Climate Change Impacts and Adaptations for Food and Environmental Security. Proceedings of the
International Conference, Colombo, Sri Lanka, 30-31% July 2013.

% )\wMl. 2010. Impacts of Climate Change on Water Resources and Agriculture in Sri Lanka: A Review and
Preliminary Vulnerability Mapping. Report No. 135. International Water Management Institute, Colombo.

' MOE. 2011. 6UL /DQNDYV 6HFRQG 1DWLRQDO &R P P X ®linistey W ER/GorRént8albrRd W H & KD Q JH
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Table 4: SWM Rainfall Changes (2100)
Changes in SWM Rainfall to 2100 (mm)

Scenario HadCM3 CSIRO CGCM Mean’

AlFI 0to 476 2 to 157 -190to 6 -94 to 213
A2 0 to 403 210 133 -161to 5 -180to 80
B1 0to 215 lto71 -86t0 3 -43 to 96

* Mean is the average of the minimum and maximum values for the three models.
Source: MOE, 2011 (Second National Communication on Climate Change)

36. The current trends and model projections for temperature indicate that it is most likely to
increase over the project lifetime, to 2050 and beyond. As outlined above, the best estimate is
an increase of up to 2°C by 2100. As discussed below the project implications are likely to be an
increase in irrigation water demand and potential adverse impact on crop productivity.

37. The situation regarding precipitation patterns is somewhat contradictory, with current
trends indicating a general decline in rainfall over the past 60 or more years, and climate
change models giving mixed projections of both higher and lower future rainfall. Though there
appears to be consistency that in terms of seasonal change, with SWM precipitation increasing
and NWM precipitation declining. Changes in precipitation would have a number of impacts on
the project, lower rainfall would reduce water availability, both at field level (reduce effective
rainfall) and basin level i.e. transfer from the Mahaweli, and higher rainfall would increase water
availability and reduce irrigation demand, and therefore could be an opportunity for increased
productivity (increase irrigated areas and higher cropping intensity). Changes in rainfall intensity
may also have implications for system design, on duties of canals, cross drainage structures
and reservoirs capacities.

B. Vulnerability Assessment

38. The goal of a vulnerability assessment is to identify current and future vulnerabilities and
understand the key determinants of this assessed vulnerability.*® Mulnerability refers to the degree
to which a system is susceptible to, and unable to cope with, adverse effects of climate change. |

39. The impact assessment shows the principal climate change effects likely to directly
impact on the project are air temperature which impacts on water demand and agricultural
productivity, and those related to precipitation; annual and seasonal changes and frequency and
intensity of events, which determine water availability and hazard risks (droughts, flooding,
landslides and siltation).

40. Reference to long-WHUP VWXGLHV GR Q Hth& \ricesyelds\drapped Byw10% for
each 1°C increase in growing season minimum temperature in the dry season.!” Thus, productivity
would have to improve just to maintain the status quo; the design of the investment program
provides support to the irrigation sector and to improve productivity and system efficiencies.

6 ADB. 2012. Guidelines for Climate Proofing Investment in Agriculture, Rural Development and Food Security. Manila.

Y3HQJ 6 HW MRide yields décline with higher night temperature from global warming ~ 3URF 1DW $FDGHP\

of Sci., Vol. 101(27)9971-9975.



41. The approach to assessing vulnerability is to determine the sensitivity of the project to
likely climate change driven changes in water demand and availability. Sensitivity was tested for
the scenarios of increased water demand (Scenario 1) and decreased water availability

(Scenario 2) at three levels (5%, 10% and 15%), which are likely to exceed likely change levels.

42. The scenarios were applied to the Mahaweli Water Balance model®® over a 40-year time
series, to determine the impact on scheme water balances, water availability and hydropower
generation to Mahaweli Scheme at full development *°. Figure 3 shows the scheme schematic
layout to aid the following description.

'8 The Mahaweli Water Balance Model is a mathematical computer used for the planning and management of the
Mahaweli Scheme. The model integrates scheme inputs, functions and outputs, including inflows, reservoir
storage, hydropower generation and water issues (allocations) for irrigation and domestic drinking water supplies. It
was developed in the 1980s by the Canadian consulting firm, ACRES, as a purpose-built package for MASL. It is
used for preparation of seasonal operational plans (Maha and Yala) and system management. The model was
used in preparation of the Water Balance Study Report (MCB, 2013) for assessment of development options for
the NCPCP.

' This is as planned under the NCPCP.
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Figure 3: Mahaweli Scheme Schematic
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43. The key points to note include:

(i) The supply side of the system is the Mahaweli Basin, ® with an average annual flow
volume of 5,474 MCM, and associated storage dams (Kotmale, Victoria, Randenigala
and Rantambe (and Upper Uma Oya and Lower Oma Oya) cascade on the Mahaweli,
and Nalanda, Bowatenne and Moragahakanda and Kalu Ganga®! on the Amban Ganga,
as well as the Hasalaka Oya and Heen Ganga on tributaries of the lower Mahaweli) with
a combined storage volume of more than 2,700 MCM.

(i) The points for water transfer from the Mahaweli to the northern areas include;
Pologolla to the Bowatenne reservoir thence on to the Dambulu (including supply to
the NWPC), Moragahakanda for transfer to the UEC, Randgenigala for transfer to the
Kalu Ganga and onto the Moragahakanda, (and thence onto the UEC) and Kalinga
Nuwara and Angamedilla for pumping to the EMYE, a diversion canal from Amban
Ganga at downstream of Moragahakanda to feed Minneriya and Giritale Reservoirs and
command area from the Mahaweli Ganga and Amban Ganga respectively (in lieu for
water transfer upstream from the Amban Ganga to the UEC).

(i) On the demand side the command areas in the investment program include the
project areas (NWP and NCP), which are located in river basins to the north. The
exception being the Minipe system on the Mahaweli left bank below the dam
cascade.

44, The Mahaweli scheme is characterized by the high storage volume (more 50% of the
mean annual volume) and the multiple transfer points, from the Pologolla in the upper catchment,
Randenigala below the main dam cascade and (planned) pumping from the lower catchment at
Kalinga Nuwara. The multiple storage dams and multiple transfer points offer a number of options
for system operation to optimize water transfer and hydropower generation. There are well
established operating rules for both, and which vary according to reservoir levels (rule curves) and
levels of irrigation and hydropower demand. Under normal operating conditions the first criteria is
to maintain hydropower production, and secondly to optimize water deliveries for irrigation
according to priority rules, riparian and development order.

45, The scheme design and operation include water allocations for irrigation based on not
exceeding three progressive levels of service reliability,? these are:
x lIrrigation failure (occurs when the supply deficit exceeds 5% of Yala seasonal
demand?) should not exceed 20%
x Significant failure (occurs when the supply deficit exceeds 10% of Yala seasonal
demand) should not exceed 10%
x Total failure (occurs when the supply deficit exceeds 20% of Yala seasonal demand)
should not exceed 5%

46. The scheme and operation enables a number of options to meet water demand, both for
irrigation and hydropower under a range of water supply situations. In essence the scheme
under normal hydrological conditions has more than enough water to meet demands with average
annual available volume of 5,500 MCM compared annual demand of 3,700 MCM. However, one
constraint is to maintain hydropower generation and water availability during prolonged droughts.

%0 The Mahaweli basin includes the Mahaweli Aru and Amban Ganga (major tributary of the Mahaweli Aru).

% The Moragahakanda Reservoir is currently under construction. Kalu Ganga Reservoir scheduled for construction and the
Lower Uma Oya, Hasalaka and Heen Ganga planned for as part of the NCPCP.

22 over the forty year modelled period 1971 - 2010

% The Yala season is the critical period for water demand within the command areas.



47. The potential impacts of climate change were tested under two scenarios at three levels
as listed below. The approach was to look at a range of possible impacts so to provide an
indication of the scale of impacts as the basis for determining the scale of necessary adaption
measures, if any. However, it is stressed that this is only indicative of the potential impacts only.

48. The scenarios and levels assessed are:

(i) Scenario 1: Increase in water demand; irrigation demand is a function of the crop
water demand and effective precipitation. Crop water demand was determined based
on estimated crop evapotranspiration (calculated using the reference
evapotranspiration (ETo) and crop coefficient (Kc) approach). A rise in air
temperature will lead to an increase in crop evapotranspiration. Effective rainfall is
dependent not only the total quantity but also on the frequency and intensity of
rainfall events. The projection of lower NEM precipitation and greater variability of
precipitation mean that effective rainfall is likely to decline within the project command
areas (dry zone) and therefore increase irrigation demand. The magnitude of the
demand increase is likely to be of the order of 5 to 15%, therefore to establish a likely
range of impacts three levels of increase were assessed; +5%, +10% and +15%.

(i) Scenario 2: Decrease in water availability from the Mahaweli Scheme. While the
general consensus is that annual water demand will increase, though with a
seasonal shift, the current trend is of decreasing rainfall and inflows, and there are
projections of decreased supplies. A decline in rainfall, and consequently run-off,
could have a significant impact on the water supply for the investment program and
the scheme as a whole. Therefore, to test the potential vulnerability a decrease in
inflows was assessed at three levels; -5%, -10% and -15%.

49, A third potential scenario is for increased water availability in the Mahaweli scheme due
to the projected increase in annual precipitation, and specifically in SWM precipitation. This is
likely to increase benefits for the project through additional water resources for consumptive
use, irrigation and drinking water and hydropower generation, and could be further investigated
during project implementation. However, the present assessment conducted during the PPTA is
based on Scenarios 1 and 2 above, as these are most likely to require adaptation measures.

50. The increase in irrigation demand was applied as a percentage increase in reference
evapotranspiration (for the six main climate stations), and thus carried through into irrigation
water demand and combined system demand.

51. The decrease in water availability was applied to inflow values at the key flow nodes
including Kotmale, Pologolla, Victoria, Randenigala, Lower Uma Oya, Rantambe and Kalinga
Nuwara.

52. The model output includes: (i) the number of years for the three reliability criteria over
the modelled period (40 years) that were not met; (ii) the volume of water pumped at Kalinga
Nuwara to compensate for upstream diversions (at Pollonuwara and Randenigala) to the NWPC
and UEC; and (iii) the scheme | ¥nnual energy production. Annex 4 presents the scenario
output tables.

53. A summary of the assessment of increased irrigation demand (Scenario 1) for the sub-
projects, with the NCP divided between major and minor systems is shown in Table 5. The
highlighted cells (yellow) occur when the irrigation reliability criteria have been exceeded in 8, 4
and 2 years (out of 40 years) for 5%, 10% and 20% of Yala season respectively. It shows full
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reliability at 5% ETo increase for all sub-projects, and full reliability for both the NCP major
systems and MLBC at the higher demand levels. However, partial failure for the NCP minor and
NWP systems occurs at a 10% ETo increase, and full failure at a 15% ETo increase. As
discussed in the next section, there are a number of adaptation options that can be adopted to
reduce demand and increase supply reliability.

54. A point to note with the simulation is that impacts on reliability between the sub-projects
and other systems with the Mahaweli Scheme point to the fact that allocation rules vary
between systems, with those with prior riparian rights ranked higher (such as MLBC) and more
recent additions to the scheme ranked lower.

55. Figure 4 shows the increase in pumping from the Lower Mahaweli at Kalinga Nuwara
needed to compensate for addition diversion of water to meet the increase in irrigation demand
within the scheme as a whole. The base case annual volume of 400 MCM would have to
increase to about 700 MCM with an increase of in crop water demand of 15%, which would
create an additional scheme cost. There is little impact on the hydropower generation, with a
decline by only 1% due to the additional water diverted upstream at Pologolla to meet increased
demand.



16

Table 5: Scenario 1 *Increased Irrigation Demand (Number of Failure Events)

Scheme Eto Increase +15% ETO +10% ETO +5% ETO awg ETO
Season Yala Maha Yala Maha Yala Maha Yala Maha
Failure criteria 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2
Yala Maha A43A A43A A42A A42A A41A A41A A40A A40A
Issue Issue | 5% 10% 20%]| 5% 10% 20%| 5% 10% 20% | 5% 10% 20% | 5% 10% 20%| 5% 10% 20%| 5% 10% 20%| 5% 10% 20%
NCP (major) 151 123 0 0 0 0 4 2 2 2 2 1 3 2 1 2 1 1
NCP (minor) 343 301 20 10 6 6 4 2 10 7 2 4 4 0 2 2 0 1 0 0 2 1 0 0
NWP 115 102 36 27 8 2 2 1 12 3 1 3 3 1 3 2 2 1 1 0 3 3 1 1 1 0
MLBC 223 124 3 1 0 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0
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Source: MCB *Water Balance model simulation

Figure 4 : Scenario 1 - Pumped Volume and Power Production
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56. The results of the assessment for a decrease in inflow for water transfers (Scenario 2) is
shown in Table 6 with the highlighted cell (yellow) showing when reliability criteria have been
exceeded. It shows a similar result to the increase scenario of increased irrigation demand, with
no failures for the 5% decline in inflows, but with failure at the 10% and 15% for NCP minor
cascades and NWP. The NCP major cascades and MLBC remain reliable at the 10% and 15%
levels.

57. A similar trend to Scenario 1 is shown in Figure 5 for Scenario 2 which indicates that
increased volumes of water have to pumped at Kalinga Nuwara to compensate for increased
diversion upstream at Pologolla and Randenigala. Energy production progressively declines due
to the lower volumes of water with the system, by 16% of annum generation with a 15% reduction
in inflows.
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Table 6: Scenario 2 *Decreased Water Availability (Number of Failure Events)

Scheme Info -15% inf -10% inf -5% inf -0% inf
Season Yala Maha Yala Maha Yala Maha Yala Maha
Eailure criteria 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2
Yala Maha AL3A ABL3A AB2A AB2A A51A A51A AB50A A50A
Issue Issue | 5% 10% 20%]| 5% 10% 20%| 5% 10% 20%]| 5% 10% 20%| 5% 10% 20%| 5% 10% 20%| 5% 10% 20% | 5% 10% 20%
NCP (major) 137 114 5 2 0 1 1 0 3 2 0 1 1 0 2 2 2 1 1 1 3 2 1 2 1 0
NCP (minor) 323 285 15 11 6 4 4 2 4 4 2 2 1 0 1 1 1 0 2 1 0 0 0
NWP 109 96 15 13 5 2 1 0|11 8 4 1 1 0 4 4 2 1 1 0 3 3 1 1 1 0
MLBC 213 120 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Source: MCB +Water Balance Model




Figure 5: Scenario 2 - Pumped Volume and Power Production
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58. In addition to increased water demands for irrigation, temperature rise may also
adversely impact on rice production. Rice is highly sensitive to temperature during the
reproductive stage, with significant increases in grain sterility occurring when temperatures
reach above 34°C." This is more likely to occur during the Yala season, when temperatures can
exceed this threshold. Given that rice is the principal crop within the project areas (and in Sri
Lanka) any decline in productivity could adversely impact on project D U Hfib&n¢ial and economic
performance, as well as household food security and income. However, what is not clear from the
current literature is the likely level of yield impact with varying estimates. In some cases it is
speculated that the effect of temperature rise will be partially offset by plant response to higher
CO; levels. Therefore, while there is potential for a decline in rice productivity it is not possible with
a reasonable degree of certainty to assess the probability or scale of such an impact (spatially).
However, as outlined in the next section there are potential adaptation measures that could be
implemented should this potential become a reality.

59. Changes in precipitation with higher intensity storm events may result in higher run-off
and flood events. A potential project impact could be higher flood flows than those applied in
irrigation and dam designs, particularly for the design of spillways and cross drainage structures.
Typically, these structures are designed for an event magnitude (based on real and/or calculated
data) and return period (1 in 100 years for cross drainage up to 1 in 10,000 years for major dam
spillways).

! Horie T., J.T. Baker, H. Nakagawa, T. Matsui. and H.Y. Kim. (2000). Crop Ecosystem Responses to Climatic
Change: Rice. In: Climate Change and Global Crop Productivity. (Editors K.R. Reddy and H.F. Hodges). CAB
International, Wallingford, UK. pp. 81-106.
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C. Adaptation Assessment

60. ADB (2012)% VW D W H \theWirpog¢ of adaptation assessment is to identify and
prioritize the most appropriate adaptation measures to incorporate into the project. This includes
the identification of strategies to minimize damages caused by the changing climate and to take
DGYDQWDJH RI WKH RSSRUWXQLWLHY WKDW D FKDQJLQJ FOLPDWH

61. Potential climate adaptation options in the agriculture sector can be classified into four

groups (ADB, 2012): (i) engineering options (structural; specifications, design standards,

irrigation etc.); (ii) non-engineering (management, operation, maintenance, capacity building

HWF LLL ELRSK\WLFDO SODQW EUHHGLQJ LH QGG R.QRRMKLAW D L Q
following paragraphs outline a number of adaptions options for the potential project climate

change vulnerabilities.

62. Options for adapting to an increase in water demand include:

x Improve irrigation efficiencies® to reduce overall irrigation demand. The current
system efficiencies are low due in part to significant conveyance losses (estimated to
be of the order of 30-40% some project areas), and there is considerable room for
improvement through investments in canal and water control infrastructure (at
cascade tank and farm levels).

x Reduce cropping intensities.* A reduction in cropping intensity would reduce overall
irrigation demand, and however, while relatively low cost to administer this would
reduce project and farm benefits.

X Improve cascade system water management. There is potential for improvement of
the scheduling of irrigation diversions to reduce losses to percolation and drainage,
thus improve system conveyance efficiency.

X Improve farm irrigation management; current application efficiencies are reportedly
low and there is potential to improve on-farm irrigation scheduling. Introduce low water
demanding farming techniques such as alternative wetting and drying for paddy.

x Change cropping regimes; the promotion of lower water demand and higher value
cropped (vegetables) is part of the ongoing development planning, which should
reduce water demand.

63. Options for adapting to a decrease in water availability include:
X Reduce irrigation demand using the above options.
X Increase water storage capacity. There is some potential to increase storage
capacity within the project command areas through construction of new reservoirs
and heightening of existing tanks.

64. Options for adapting to a decrease in rice productivity include:

X Improve farming practices; changes to on-farm practices such adjustments to
planting dates to avoid flowering during high temperature periods, and selection of
more heat tolerant varieties

x Improved plant breeding; the development of heat tolerant varieties less sensitive to
peak temperatures.

2 ADB. 2012. Guidelines for Climate Proofing Investment in Agriculture, Rural Development and Food Security.
Manila

% Engineering option

4 Non-engineering option
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Crop diversification; as mentioned above there is potential for diversification to other
more profitable crops with lower water demand as is planned under the Stage Il of
the NCPCP.

65. Options for adapting to an increase in flood risks include

X

Design standards; review current design standards for water infrastructure (dams,
cross drainage and protection) to verify compliance with potential increase in flood
event magnitudes and return periods and if necessary (during project
implementation) modify detailed design.

Water resources management; improve catchment and river basin management to
better capacity, planning and monitoring to reduce flood risk.

D. Implementation

66. During project implementation the above options will be further developed within the
investment program to support improved water resources and irrigation planning and
management, within the project areas and more generally within the Mahaweli Basin. These
components consist of two major consultancy packages:

(i)

(ii)

Improving System Water Use Efficiencies and Water Productivity (ISEWP). The
primary purpose of the component is the formulation of a strategy for the
improvement of water use efficiency and productivity of the cascade tank irrigation
systems. This will be achieved through a comprehensive assessment of case
example systems (within the NWPC, NCPCP and MLBCR project areas) to identify
current constraints, physical and non-physical, towards improving irrigation water
use and farm productivity and the development of a program for irrigation system
and on-farm improvements. This will be achieved through system and field
assessments and in consultation with key stakeholders. The range of improvements
is anticipated to be physical improvements to system and on-farm irrigation
infrastructure and non-physical irrigation and farm management. The component
will integrate climate adaptation options into the assessment of improvement
options and analysis of cost and benefits of improvements.

Strengthening of Integrated Water Resources Management (SIWRM). The
objective of this component is to support the improvement of capacity for
integrated water resources management at basin, trans-basin and national levels,
with a specific focus on the Mahaweli Basin and the greater Mahaweli scheme
(including the NCPCP and NWPC). It is envisaged this will include the updating of
the current scheme simulation modeling and management and operation plans, to
refine and improve current planning procedures and operational rules. This process
will also include the assessment of and planning for prospective climate change
conditions and options are presented above.

67. Both of the above components shall take into account anticipated climate change issues
including quantification of impacts and benefits, cost benefit analysis of options and formulation
of suitable implementation programs.
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Climate Risk Screening Report

Date: 2014-0211

Project Information

Project Country/Province Sector/Type/Sections Modality Stage
Title/Number
Water Resources Sri Lanka/ Agriculture/water MFF Concept Paper

Development
Investment Program
/47381

Resources Managemen

Project Components

1). Construction of Kaluganga - Moragahakanda Transfer Canatwajifcity of
771M mlyr to downstream irrigation and water supply scher®esConstruction of
Upper Elahera Canal which will annually convey up to 974Vharthwards from
Moragahakanda Reservoir along a 70km canal to the existing Huruluavelva
Mannakattiya reservoirs which feed existing irrigation and water suppgnses
3). Construction of North Western Province Canal and associated inftastrto
withdraw 130M nd from Dambulu Oya River and the existing Nalanda Reservo
command new and existing irrigation and water supply resetecsed
throughout North Western Province via 80km of new and upgradedscéhn
Minipe Anicut heightened, and Left Bank Canal and associated infrastructure
rehabilitated (located downstream of the Mahaweli Hydro Power Compléeon
Mahaweli River). The project will add upstream storage by heightehéng t
KHDGZRUNYV ZHLU E\ PHWHUV WR UHJXDW MW KNV
76km left bank canal to improve conveyance and reliability of service ttngxis
farmers

Climate Projection +2050s/A2/Multi-Model Ensemble Mean

Maps

Temperature

The baseline (1960-1990) average annual mean temperature within theélaha
River Basin is about 24.86. Seasonal variation is weak, the highest occurs in N
(~26°C) and lowest in January (22C). Temperature varies strongly with elevatic
and is substantially lower within the upper catchmefh8{€). Average annual
mean temperature in 2050s is projected to rise BCIudder the A2 scenario.
Temperature rise is projected to be lower during August-Janudog ged .&C)
and higher during the rest of the year. The highest temperature pisgected for
the month of April (>2C). No marked spatial variation in temperature rise is
projected.

Map 1

Precipitation

Annual total precipitation within the Mahaweli River Basin is about 2054mm
(baseline, 1960990 WorldClim). The upper catchment is endoewed with much
high precipitation (>2,400mm). Annual precipitation is projected to increase by
85mm (or 4.2%) under the A2 scenario by 2050s. The increaseejsaal to be
higher within the lower catchment (>4%) and lower in the upper catchment (<4
Precipitationin the December-April period (corresponds to Mwtheast Monsoon
is projected to decrease by 3.8% while an increase of 11% iste&r the May-
November period which corresponds to the Southwest Monsoon. A sisidyg
Statistical Downscaling Model (SDSM 4.2) for a neighboring basin (Kelani) arr|
at similar results.

Map 2

Natural Hazards

Type

Risk/Score Evaluation CC Implications

Maps

Landslide Triggered
by Precipitatiof

Medium Annual precipitation
within the upper

catchment area is high

Increased intensity of storm
during the monsoon season
has been observed during

Map 3

! Silva, S. B. Weerakoon, Srikantha Herath, Analysis of future rainfall tielitie Kelani River Basin
under the impact of climate change. Water Board of Sri Lanka.
2 Slow moving slides have significant economic consequences for consteuatid infrastructure, but
rarely cause fatalities.
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(>2400mm). The Left
Bank Canal downstream
from the Mahaweli
Hydropower Complex
appears to be prone to
landslides due to
excessive rainfall and
steep slopes of the centri
hills.

the past decades.
Under the A2 scenario,
precipitation during the
Southwest Monsoon in
2050s is projected to
increase by about 11%.
When the HadCM3 model is
used alone, annual runoff in
the wet zone is expected to
increase by 40 to 100% ang
the risks of landslide and
flooding are expected to be
much exacerbatéd

Flood

Medium/High

All project sites are prone
to flash floodé. There is
high risk for the Left
Bank Canal downstream
from Mahaweli
Hydropower Complex
Other project sites appeg
to be under moderate risl

Under the conditions of
rising temperature,
precipitation is more likely
to arrive in the form of
heavy rains accompanied b
an increase in flood
risk>¢789, Flood risks are
very likely to aggravate in
the future.

Map4

Drought

Medium/High

A large part of the island
is drought prone from
February to April and, if
the subsidiary rainy
season from May to June
is deficient, drought may
continue into September
North-Central and
Northwestern provinces
are prone to high risk of
drought.

Droughts occur in the
south-eastern, north-
central and north-westerr
areas of Sri Lanka mainly
due to low rainfall during
monsoons. Droughts of a

Serious nature occur eyel

Sri Lanka has recently beer
experiencing prolonged ang
frequent dry spells or
drought periods as a result
increased variability of
seasonal rainfall coupled
with increased
temperatured. Increased
frequency of dry periods an
droughts are expesd!?.
Increased precipitation
intensity and variability are
projected to increase the rig
of both flooding and drough
in any are#.

Map 5

3 De Silva C. S., 2009. Impact of climate change predictions on fmmtligtion in Sri Lanka and possible adaptation
measures. Abstract of the National Symposium on promoting knowledgeetremsfrengthen disaster risk reduction
and climate change adaptation, BMICH, Colombo, p7.
4 Our experiences strongly suggest that the actual flood hazard is m@ekstimated and underrepresented by the
global flood hazard dataset at local scales. This is largely due to thealglatiarse spatial resolution at which the

dataset was compiled.

5 Allen, M. R., and W. J. Ingram, 2002. Constraints on the futuaegds in climate and the hydrological cycle, Nature,
419, 224232, doi:10.1038/nature01092.

6 Goswami, B. N., V. Venugopal, D. Sengupta, M. S. MadhusoodandiPrince K. Xavier, 2006. Increasing trend of
extreme rain events over India in a warming environment, Sciencel 8421445, doi:10.1126/science.1132027.
7”Min, S. H., X. Zhang, F. W. Zwiers, and G. C. Hegerl, 2011. Huouatribution to more-intense precipitation
extremes, Nature, doi:10.1038/nature09763.

8 Trenberth, K. E., 1998. Atmospheric moisture residence times and cydiiplicdtions for rainfall rates and climate
change, Clim. Change, 39: 6&04. doi:10.1023/A:1005319109110.

9 Trenberth, K. E., A. Dai, R. M. Rasmussen, and D. B. Parsons, 2008h&nging character of precipitation, Bull.
Amer. Meteor. Soc., 84, 12@5217, doi:10.1175/BAMSB4-9-1205.
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3-4 years and severe
droughts of national
significance occur every
10 years or so. In 2004,
the north-western, north-
central and south-easterr
provinces experienced
severe drought. It also
affected hydropower
generatioff.

Overall Scoring

Multi-Hazard Index

Standard Deviation Category

Medium

B/C

Sector-Specific Climate Risks

Sensitive Climate Variable Climate Change Analysis
Components
Capacity of Changes in the amoun| Climate change may impose a negative impact on
Reservoirs and intensity of reservoir capacity due to projected increase in both th

precipitation;
Flooding;
Increased soil erosion

amount and intensity of Southwest Monsoon.
Large-scale deforestation occurred in the Upper
Mahaweli Catchment (UMC) during the last 2 centurie
for plantation agriculture and the watershed is expose
severe soil erosion and landslid&ke rate of soil loss on
hill slopes and sediment yields in the streams of the U
indicates that the anthropogenic activities have increa
rates of ongoing erosion by more than 100 times over
rate of natural erosion. Mahaweli River and its tributar
carry enormous amounts of sediments during the rainy
seasons, both as bed and suspension loads downstre
and a large amouig deposited in the reservoirs leading
to a reduction of their storage capacitfe€limate
chargerelated weather aberrations (e.g. high
precipitation events and longer dry periods) also
aggravates land erosion in the upper and mid catchmg
causing sedimentation of reservoirs leading to reduce
storage capacity. The Multi-Model Ensemble projects
an increase of 11% in Southwest Monsoon precipitatid
Increased intensity of precipitation will exacerbate soil
erosion particularly from rain-fed cultivation lands (tea
rubber, coffee, cocoa, vegetables, etc.) in the UMC
leading to more sedimentation load. Erosion of river
banks is also likely to be worsening due to projected
increase in river flow during intensive rainfall events. T
reservoirs within the upstream areas (Minipe Anicut
Kalu Ganga DanNalanda Reservoir, and
Moragahakanda Reservoir) are likely to be affected th

11 UNDP, 2007. Managing risks of a changing climate to support develupiReport of the Asia Regional Workshop

23-26 April 2007, Kathmandu, Nepal.
12 Department of Meteorology/ Adapted from the National Adaptation Strat&gl2016
13|PCC, 2007. Executive Summary.
10 Government of Sri Lanka, 2005. Towards a Safer Sri Lanka - A RoaddviBisaster Risk
Management.

14 Tilak Hewawasam, Effect of land use in the upper Mahawelhoztat area on erosion, landslides and siltation in

hydropower reservoirs of Sri Lank&.Natn. Sci. Foundation, Sri Lanka, 2010, 38 (143-

15World Food Programme. Addressing Climate Change Impacts on Margth&lgricultural Communities Living in

the Mahaweli River Basin of Sri Lanka.
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2). Water availability is likely to be affected by the changing precipitatdtem.

Project $ Relevance to Climate Change

,UULIJDWLRQ DJULFXOWXUH LlivaWdohdbnmyThe Qeé¢dMdd \ |
water for irrigation and domestic use is particularly acute in the dovemstof
Mahaweli River. Due to projected increase in temperatuyezane boundary being
pushed outward, bringing more land under lower rainfall regime. Tinbiced
effect of higher temperatures and less rain is projected to lead to a greatet%ha
loss in revenue from paddy by 2650t has been reported that if the current rate
irrigation water use continues in the future several districts with maigatied rice
areas will have severe water scarcities according to IWMI criteria by the yéear ?
Some districts will be in serious water scarce conditions so that the available v
resources may not be adequate to meet their projected cénvalater predictions
for Sri Lanka indicate that water scarcity will incres&he projected precipitatior|
change in Sri Lanka for 2080 indicates that the entire dry and intermediaig, zo
which represent 75% of the island, are projected to become drought ptor3®vs
less rainfall in worst hit areas if the prevailing climate change trends cafitinue
Sustenance of systems, particularly in the Mahaweli River Basin of Sri thasika
contributes towards the majority of food production in the country erdifted as
critical areas of focus to ensure long-term food security in the cdtiridiyerting
and transferring water from the central hills region to major irrigatioaraes
within the dry zone through the construction of reservoirs anal catworks is
indispensable to sustain rice production (especially during the Yala ssmson
precipitation at the beginning of the seasehpril is projected to decreasand
provide adequate drinking water supply. Rehabilitation of dams andoawndas
would minimize wastage through leakage, avoid water related disastdrensure
water security. The proposed project is therefore classified as an adaptggoh p

Recommendations

Rainfall variability is by far the most important contributing factor to in@das
climate risk in the Mahaweli Basif As such, water availability is very likely to be
affected by climate change if the current trend contindaderstanding climate an
environment at sufficiently small scales is necessary to understand hydrologic
variability and change. The project team is advised to factor in thectrop climate
change on future scenarios of water availability and its seasonal variahilitg du
project design (e.g. reservoir capacitias well as implementation (e.g. water
allocation). The risks of natural hazards (landslides and flooding) nayeds! to
be taken into account during project design.

22 Munasinghe Institute for Development, Sri Lanka. Agriculture and Climateg@Hz01.0.

23 Senanayake Nanda & M.T.M.D.R. Perera, Global climate changectBifi agriculture food sector in Sri Lanka in
the year 2025.

http://sci.martinkoechy.de/Climate_Change_and_the_Middle_East POf¥fedings/05_land_use_systems.pdf

24 UNDP, 2007. Managing risks of a changing climate to support develup Report of the Asia Regional Workshop
23-26 April 2007, Kathmandu, Nepal.

25World Food Programme. Addressing Climate Change Impacts on Margth&lgricultural Communities Living in
the Mahaweli River Basin of Sri Lanka.

26 UNDP, 2007. Managing risks of a changing climate to support develup Report of the Asia Regional Workshop
23-26 April 2007, Kathmandu, Nepal.

27 Expert views presented at the Project Design Workshop, hosted by Miniginyicdnment, Kandy, September 31
to October 1, 2011.
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most.

Water Resources Mahaweli is the longest river in Sri Lanka and serves :

principal source of water for irrigation in the dry zoAe
significant amount of rainfalh the upper catchment of
Mahaweli Basin has been observed to have declined |
39.12% during the pagDOyears®. A 16.8% reduction is
estimateddr the next 21-year period which is expecteg
severely affect power generation, agriculture and
domestic usE. While there are large ye#n-year
fluctuations, the stream flow within the basin has been
observed to be declining. The existing reservoirs
constructed on the basis of historical stream flow have
only filled up three times in two decad&gver the last
50 years, the stream flow into Victoria Reservoir has
declined by 40%, and rainfall declined by 30%. Much
Victoria's capacity cannot be used as was the'tase

In the tropical humid regions, runoff regimes are very
much influenced by the timing and duration of the rain
season or seasons. Climate change therefore may aff
river flows not only through a change in the magnitude
rainfall but also through possible changes in the onset
duration of rainy seasons (such as those caused by
monsoon) (IPCC, 2007). For mid-latitudes and some
subtropical regionghe general increase in evaporation
means that some areas that see an increase in precip
will experience a reduction in river runoff (IPCC, 2007
The results from the monthly water balance model
simulation indicate a decreasesg#) in total annual
runoff within the upper catchment by 2050s under the
scenario, and 14% reduction within the middle and lov
catchment area. Reduction in runoff is projected to be
much greater during the Northeast Monsoon.
Additionally, the river flow within Mahaweli Basin is
strongly influenced by ENSQ

Summary of Screening Results

Natural Hazard Climate change in the Mahaweli Basin is manddsh increased natural disasters such as landslidg

drought, and floods, increased land degradation in the upper arelawidions which are attributable]
to both temperature increase and rainfall variaBility

1). Landsldes: The risks of landslide appear to be kighithin the Left Bank Canal project area.

2). Flooding: Projected increase in Southwest Monsoon precipitation and egrehs intensity of
extreme weather events are likely to aggravate the risks of flooding.

Project Componentg 1). Siltation of reservoirs due to flooding and soil/bank erosion.

16 Shantha, W.W.A., and Jayasundara J.M.S.B. Study on Chaihgaimtall in the Mahaweli Upper Watershed in Sri
Lanka, Due to Climatic Changes and Develop a Correction Mod&l&bal Warming.
http://stabilisation.metoffice.com/posters/Shantha_ WWA.pdf

17 Shantha, W.W.A., and Jayasundara J.M.S.B. Study on Chaihgaitall in the Mahaweli Upper Watershed in Sri
Lanka, Due to Climatic Changes and Develop a Correction Mod@&l&bal Warming.
http://stabilisation.metoffice.com/posters/Shantha_ WWA.pdf

18 https://www.jamstec.go.jp/frcgc/jp/publications/news/no19/eng/topic3.html

19 https://www.jamstec.go.jp/frcgc/jp/publications/news/no19/eng/topic3.html

20 |RI (International Research Institute for Climate Prediction), Climate Risk ManaganteatMahaweli River
Basin, Sri Lankahttp://iri.columbia.edu/~lareef/reports/MahaweliRiverBasin/CRMinMahaweliRBrev2.pdf

21 World Food Programme. Addressing Climate Change Impacts on Mazgih&lgricultural Communities Living in
the Mahaweli River Basin of Sri Lanka.
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$ZDUH IRU 3URMHFWYV

6 HFWLRRQ

SURMHFW 5LVN 5DWLQJV

%HORZ \RX ZLOO ILQG WKH RYHMBEBBW WRJUMVWKHHZURYK WKIHDGSDRIFKD'

DVVRFLDWHG ZLWK HDFK LQGLYLGXD® BURW WREV FZDWR M MVHG DA 3$ZD
UHFRPPHQGHG IRU IXUWKHU PRUH\GHWDLOHG FOLPDWH ULVN DQDO

7KH UDGDU FKDUW SURYLGHV DQ POHUYVHNYXY IUBAKRRNW Q/GLURLGXFDQV
FROQMXQFWLRQ ZLWK WKH ILQDO WDWKLH IS WRV & HW HUP IDQ AKRIOHHW KRHU L
VKRXOG EH DVVHVVHG LQ IXUWKHUUGHWIFBOM ®KKH JHYEV ¥ DQ & L IROHW HO
ULVN WRSLF 7KH JUHHQ EDQG LQ @OHYHOUFRIOBLWNKILIHVYWODDNORQHWR L

,Q WKH UHPDLQLQJ VHFWLRQV RIPRRPWHQ@WBRBU WV PRWRY GEHMDLOAHKUPD
DQG SRVVLEOH IXWXUH FOLPDWH FRQBLWLERQOQFEBQGRDVXRFMWLREPE BI
VWLPXODWH D FRQYHUVDWLRQ ZLWK R WGRVWHFWP LEHV IKIRZH WK H\Q ZRN¥ G B
IXWXUH FOLPDWH FKDQJH ULVNV DW WRK HGGHV MWIR) WHFIHIHW /ERQWH \DW X G
DQG RWKHU WHFKQLFDO UHVRXUFHV IRU IXUWKHU UHVHDUFK

)LODO SURMHFW ULVN UDWLQJV

+LJK 5LVN

%WUHDNGRZQ RI ULVN WRSLF UDWLQJV
$ 7THPSHUDWXUH LQFUH

% :LOG ILUH

& 3HUPDIURVW

' 6HD LFH

( B3UHFLSLWDWLRQ LQF!

) JORRG

* BQRZ ORDGLQJ

+ /DQGVOLGH

, 3UHFLSLWDWLRQ GHF

- :DWHU DYDLODELOLW!'
'LQG VSHHG LQFUHDYV

/ 2QVKRUH &DWHJRU\

0 2IIVKRUH &DWHJRU\

1 :LQG VSHHG GHFUHD\

2 6HD OHYHO ULVH

3 6RODU UDGLDWLRQ F



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ il

* 4

7(03(5$785( ,1&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRHDNV¥H KN H R SHHUDW XLR LA\ GW\R KLHQU
IRU DQ LQFUHDVH LQ LQFLGHQFHV ZKWWH OFX UQRV) VE HG M X LILE LWH\G IVQ G [
WKUHVKROGY LQ WKH +HOS DQG JGRWDLWYV RFWRR QD | RKDIQXILVY K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI KLJK WHPSHURDWXUHMH \FOYQIH®O DV SRWHQWLDO

+RZ FRXOG FXUUHQW KLJK WHPSHRBRMMEWHWYBIQH EZWWWRKWS | XW XU
FKDQJH"

+ +HDWZDYHV SXW VWUHVV RQ EXLOWH QUY FDXG LR KWRID GV DD\GWRW K |
OLQNV ,Q FLWLHV WKH pXUEDQ KHDW RV ®HBQ® JUHDD WHIBU 8 B D W KWK H

+ :DUP ZHDWKHU FDQ UDLVH VXUIDFHVAHW RUUW HASH DRAX WG RV WU L |
DGGLWLRQ WKLV FRXOG LPSDFW ORFDORHZER V\WRHPMV LIRRGWRRUQDC
SRWHQWLDOO\ KDUPIXO PLFUR RUJDQLVPV LQ ZDWHU FRXUVHYV

+ +HDWZDYHV FDQ KDYH DQ LPSDFW \RQDING URMRIW U &6 DBURRGB/X FW LY

+ +LJK WHPSHUDWXUHV FDQ KDYH LPS®lWF BMDRQWQIRWIHGHBDQGHE)
GHPDQG IRU FRROLQJ FDQ H[FHHG LQF UMPH® W QOD GGEWHRDHW R QVED
RXWDJHV DQG EODFNRXWYV

$ +XPDQ KHDOWK FDQ EH DIIHFWHG [B\P3DWIPHW BHQ LRGN TYRO LW\ DQ
WUDQVPLVVLRQ H J PDODULD DQ® FBWIDGE XEH KHUHK W UFDIQU BMHIPFSSH UD W X |
$ :LOGILUH ULVN LV HOHYDWHG GRGM QWKBWRG B\Q IXHKE0 ¥D SR BRRIW LQJ
DQG IDVWHU VSUHDG

+ 3HUPDIURVW DQG JODFLDO PHOW USIHURRG\WDV LPSDFWHG E\ ZDUP

$ ,] RXU GDWD VXJJHVWV WKDW WKHELHDWHE BA[LWHKY KQJ KK DHDRISSHU D W\
UHJLRQ WKH\ ZLOO EH KLJKOLJRU\MG 7HQ V HZIX\HIUGIF DX GAHK H[UWMWBLQJ ZL
ZHOO DV DUHDV SRWHQWLDOO\ LPSDOWH® W\ SHUPDIURVW DQG JODFL

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

f &OLPDWH PRGHO SURMHFWLRQV GR (
VHDVRQDO WHPSHUDWXUH ZLOO LQFUEF
LQ WKH SURMHFW ORFDWLRQ

¥ .1 \RX ZDQW WR NQRZ PRUH DERXW S
FKDQJHV LQ WKH SURMHFW ORFDWLRQ
Rl *&0V DQG HPLVVLRQV VFHQDULRYV S¢
WR 7KH 1DWXUH &RQVADWDBIQEYDW G
IRU GHWDLOHG PDSV DQG (QYLURQPHC
&DQDGLDQ &OLPDWH &KDQJH 6FHQDUL
IRU VFDWWHU SORWYV RI H[SHFWHG FKI

KDW QH[W™"

6HH WKH VHFWLRQ )XUWKHU UWDIBUW\Q JDW QN KHH GI® ® RE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHV WKDWROQURFK®YIXQWREUPDWRUPDWLRQ

&OUFNURUHUKRU WKH ODWHVW QHZV DQG LQHRWUPDMLR D Q6 OO PQ
FKDQJH



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ il

* 4
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$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRHIDNHIG KSLUKFY B QW DWILRIQVD QV&R W& H
IRU DQ LQFUHDVH LQ LQFLGHQFHV ZKW WH OFX UWQRVD VE HG M X LILG LG BVQ G
WKUHVKROGY LQ WKH +HOS DQG JGRWILD\V RHFWRR QD | RK/DIQXILV@ K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI KHDY\ SUHF L SVHAQDWALIDROQ | K WEKQW \F PN QZHH/O DV S

+RZ FRXOG FXUUHQW KHDY\ SUHFWSR WML RH)Y HDQ | FZRW KRNV 1 XW X L
FKDQJH"

+ 6HDVRQDO UXQRII PD\ OHDG WR HUR®
VLOWDWLRQ RI ZDWHU FRXUVHV ODNH
+ JORRGLQJ DQG SUHFLSLWDWLRQ LQG
HYHQWYV

+ ,Q FROGHU UHJLRQV VHDVRQDO VQR
OHDG WR RYHUORDGLQJ VWUXFWXUHYV
ULVN

+ ,1 RXU GDWD VXJJHVWV WKDW WKHUF
KD]JDUGV DVVRFLDWHG ZLWK KHDY\ SUI
WKH UHJLRQ WKH\ ZLOO EH KLJKOLJK'
LQ WKH UHSRUW 7KLV PD\ LQFOXGH H
DQG ODQGVOLGH ULVNYV

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

+ &OLPDWH PRGHO SURMHFWLRQV DWLIRIQ WKO® MHDWHRIDMHD LRU WKLS S\
7KLV LQGLFDWHY D UHODWLYHO\ @RZUGIFLISHW RW XRF FU O LLQQWF U WE\DH
$ ,l \RX ZDQW WR NQRZ PRUH DERXM SWRWHIFW ©O® FIXWQRG@WEQRVK D U
DQG HPLVVLRQV VFHQDULRYV SOHDVH U® FMNOWRD WKH I RIDNGEH W DSLROQNGH |
PDSV DQG (QYLURQPKQWDELQRGHIVPDWH &KDQ JHIREHDADW W U HVORR
H[SHFWHG FKDQJHV

:KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDWNKHHBI® ® RE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQ@IBRQRDKALIRRD WHOMBKWDIQIH W I



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

)22

$&8&/,087,6( &200(17$5<

2XU GDWD VXJJHVW WKDW WKH SURMH
D UHJLRQ ZKLFK KDV H[SHULHQFHG UH
IORRG HYHQWYV LQ WKH UHFHQW SDVW
H[SRVXUH LQ $ZDUH PHDQV WKDW EHW
DQG WKHUH KDYH EHHQ PRUH WKDC
VLIQLILFDQW ODUJH VFDOH IORRG HY
UHJLRQ 7KLV LV EDVHG RQ SRVW SURI
I[URP WKH 'DUWPRXWK J)ORRG 2EVHUYD
8QLYHUVLW\ RI &RORUDGR 7KH ULVN LC
IORRGLQJ LV GHSHQGHQW RQ ORFDO J
IDFWRUV LQFOXGLQJ

f SBUR[LPLW\ WR WKH FRDVW DQG LQOD
FRXUVHYV
¥t /RFDO WRSRJUDSK\
t 8BUEDQ GUDLQDJH LQIUDVWUXFWXUH
¥t 8S WR GDWH LQIRUPDWLRQ RQDLOPDE® M IRMNOZRWO GRUGHDIP/SDWH 81(3
*OREDO 5LVN 'DWD 30DWIRUP

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDMW GRKIN WMKWIXMWHAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWH® @/® LQWIHHQMH WK HO RRGT XN @ BW V
$ ([LVWLQJ HQJLQHHULQJ GHVLJQV RIL\RQRWKW DLIWPIS DW R | FRELPLIGWAR) O F
ULVNV IURP IORRGLQJ 6HH &ULWQBDOJWRVUWYKR OGN WILR QVKRIU +XU W F
KRZ D FKDQJLQJ FOLPDWH FDQ LPSDEWGRQLEQLWW PRG MICIM VKROGV D
+ ,1 IORRGLQJ LV LGHQWLILHG DVWK s RWRMWENO ISWREOHRAFRPPHQG
ORFDOLVHG DQG LQ GHSWK DVVHVVFHDUW RY FDQUKBQREW XWHIG/ WR |
SURMHFW GHVLJQ SURFHVV LI QHFHVVDU\

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 RXOG WKH H[SHFWHG SHUIRUPDQF I DRNHFVL @ W/ H® S DIFBIHKEI BMKIID RR:
4 ,V WKHUH D SODQ WR LQWHJURWBE FQVRDIMWH FKXDVDRHQW Q RWR WKIKD SUR
4 :LOO WKH SURMHFW LQFOXGH FRQWIQKRW\ IRO DRRQ WK QEKH & VIXIF
RSHUDWLRQ LQ WKH HYHQW RI IORRGV"

'KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ® KIO/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQVRLE@O VWIOR@ DM FWDQJHVR



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

+

35(&,3,7$7,21 '(&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRFHEBIWHEKL B HHGYIMDWILRQ DRG
SRWHQWLDO IRU DQ LQFUHDVH LQ L@F VGH®FEHDU BKHILH BXQ RWQEH G/
&ULWLFDO WKUHVKROGV LQ WKH +HOSUDN®EUJCGRWILDYV \RHFWRRQD
FOLPDWH FDQ LPSDFW RQ FULWLFDOGNKUHVKROGY DQG GHVLJQ VWDQ

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVODMNHG VQWKRR K F
FXUUHQW LPSDFWV RI GHFUHDVHG SUS$IRWSHQWDLVDIOR X WXHGIWAK D JHVO O

+RZ FRXOG UHGXFHG SUHFLSLWMNMWVHRIQQDZIHFKMRWWHI XSWRWMH FOLPDWH

+ '"HFUHDVHG VHDVRQDO UXQRII PD\ HJ
SUHVVXUHV RQ ZDWHU DYDLODELOLW\
DQG TXDOLW\
+ ODULDELOLW\ RI ULYHU UXQRII PD\ E
WKDW H[WUHPHO\ ORZ UXQRII HYHQWYV
PD\ RFFXU PXFK PRUH IUHTXHQWO\
+ BROOXWDQWYV IURP LQGXVWU\ WKDW
DGHTXDWHO\ GLOXWHG FRXOG QRZ FR
PRUH FRQFHQWUDWHG
+ ,QFUHDVHG ULVN RI GURXJKW FRQGL
OHDG WR DFFHOHUDWHG ODQG GHJUDC
H[SDQGLQJ GHVHUWLILFDWLRQ DQG PF
VWRUPYV
$ ,1 RXU GDWD VXJJHVWYV WKDW W K FIUHWDHGH ZH. W W WELHORIU K D MoHUGS 8 LDH/RLFS |
UHJLRQ WKH\ ZLOO EH KLJKO LJKWHG7 KIOW R DK H QI Q QGW KZD WS DYDLO
ZLOGILUH

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

+ &OLPDWH PRGHO SURMHFWLRQV GR HFR®LWDWHIR Q' KDWOV BB ¥R E&DOH
ORFDWLRQ ZKLFK FRXOG LQGLFDWH RQEFHODMPLDMO\ WHHK WGKHI UWHH VR
DJUHHPHQW DQG XQFHUWDLQW)\ LQ HH® RIDWKLYORNWYPWW DANQ WWKHH |
WKLV FRXOG DOVR PHDQ SUHFLSLWWWGRW RS BMWMOHWQRUDRIB\ & K WQHI
HOVHZKHUH LQ WKH UHSRUW IRV PROD\GH® DR % IRH FLISR WIDFW RRQL Q F L
+ ,1 \RX ZDQW WR NQRZ PRUH DERXMW SWRWHIFW IO& FIXWQREBWEQRNK D U
DQG HPLVVLRQV VFHQDULRYV SOHDVH U®FN&OWRD WKH I [RIDNGSH W DSLFOQNGH |
PDSV DQG (QYLURQPKQ®WD&ELQPRGHIVPDWH &KDQJHIRBHDIDUI WW U HVORRAU
H[SHFWHG FKDQJHV

KDW QH[W™"

6HH WKH VHEFWLRQ )XUWKHU UWDIBU\Q JDW QVKHHBI® ® ®REG WRRV UHSRU
VHOHFWLRQ Rl UHVRXUFHV WKDWQURFK®I IJXQWREUPIDWRUPDWLRQ
&OKFHNRKHURU WKH ODWHVW QHZV DQG LQIRQRDRAQIRRD WHIOMKMDIQUH W |
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6HFWLRQ
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:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

$ 7KH SURMHEW LV FRQVLGHUHG WRZKQ®%HDRHG MKKPH ¥ H QLWL VDL 8 RWY\H @/
LQFUHDVH LQ LQFLGHQFHV ZKHUH FXUURQVE HG WXL DICF LW\ BVQ GEHHG V&
WKUHVKROGY LQ WKH +HOS DQG JGRWDLW\V RFWRR QD | RKDIQXILVY K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI LQFUHDVLQJ DIOQ X WSKHHGFRY EHD/O DV SRWHQW

+RZ FRXOG VWURQJHU ZLQGV DIl
SURMHFW HYHQ ZLWKRXW IXWXUH FOLI

+ 7KH GHVLJQ DQG RSHUDWLRQ R
LQIUDVWUXFWXUH HJ ZLQG WXUELQF
E\ WKH SUHYDLOLQJ FOLPDWLF ZLQG F
+ *LYHQ WKH HQHUJ\ LQ WKH ZLQG L\
ZLQG VSHHG D VPDOO FKDQJH LQ WKF
FDQ KDYH VXEVWDQWLDO FRQVHTXH(
ZLQG HQHUJ\ DYDLODEOH
+ 6LPLODUO\ VPDOO FKDQJHV FRXOG
FRQVHTXHQFHV IRU ZLQG UHODWHG
ZLQG VWRUP GDPDJH
+ ,] RXU GDWD VXJJHVWYV WKDW W KIHRSH. FIDVO D\QN R JLPAW L Q J WUKLW NU HRJ L R
KLIJIKOLIKWHG HOVHZKHUH LQ WKH UHSRUW

:KDW GRHV WKH VFLHQFH VD\ FRRGBHKDSSHQ LQ WKH IX

+ &0LPDWH FKDQJH FRXOG DOWHUQWXHG JRHR IWRIS K\LIFDE RO\ O L E R WILIRE
UHVRXUFH

+ &OLPDWH PRGHO SURMHFWLRQ V SHHDRIVL @ QXCLAHHON D RDIVQ BHDW ZS§Q C
FKDQJH E\ PRUH WKDQ WKH FXUUWAQW LQWHU DQQXDO YDULDELOL

+ &KDQJHV LQ H[WUHPH ZLQG VSHHGRSDNVAFDRDW® HBURISW RDB[W WR WU
XQFHUWDLQ +RZHYHU WKHUH KDYHIBEHQ EXWX ®RUH W K DAM QAXH HWHD V
VWRUPV EULQJ ZLWK WKHP DQ LQFUHDBVHRDLWD ®RHEIRNLRQ OZV QY & UFPD'
IORRGLQJ

$ *LYHQ IXWXUH XQFHUWDLQW)\ LW HV\D 6 ¥ VWD EDPGWRS A B GHL X OWOK H U H
LQ PLQG WKDW LW FRXOG FKDQJH B®OWKHDNXWXUBG 7(IKQH USIL(FHHVR
$VVHVVRHG@W SURYLGHY D XVHIXO JOREDO RQHUYLHZ RI ZLQG LQIRUPL

:KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDWNKHHBI® ®RE WRRVY UHSRU
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQDRWGP BWLLARMWBIHRKDLIMI W I



6HFWLRQ

$ZDUH IRU 3URMHFWYV

7KH VHFWLRQV DERYH GHWDLO DOO $AD0H¥HDGH0 BIF &GP /8ZVHNMY NORBP U H
GHWDLOHG /RFDO FRQGLWLRQV KRZAHYWR LFDRXEKIDKHIBEQ\ FRQEBUQYV
ULVNV QRW GHWDLOHG LQ WKLV UHBRUW YHWWL\ DWAF RPRHQK HXSUW K Bl
VLWH VSHFLILF LQIRUPDWLRQ RU WRMRXW GHWIFIXWWULRQYV ZLWK WKH S



$ZDUH IRU 3URMHFWYV

6HFWLRRI

+(/3 $1' */266$5<
ORGHO DJUHHPHQW DQG XQFHUWDLQW\

$OWKRXJIK FOLPDWH PRGHOV DUH RRHQ VDWH /W BRRGIHEPRBYIRKY MVE&R SW +
FOLPDWH FRQGLWLRQV ZLWK D GHJWHB QRO RR Q UHFH.Y HHD BHOLSAK D 2\ROKRM@)
EH PDGH 2XWSXWV IURP GLITHUHQWHRO LPDHNWVH RGO \D RIDMHIH ®RI SRV
IXWXUHV WR FRQVLGHU DQG XOWLEDWHDRWLRQEZ HWRDW DM HR | ,Q R¥AM.!
SURMHFWLRQV DUH GHVFULEHG DVJKBWLRU XSGRRMAHRQWDLLAA \ ZKIHIE HOWH B\AH
R *&0V DJUHH RQ WKH GLUHFWIHR) PP LWRUGH RU W KECHYUOH

(YHQ ZLWK LPSURYHPHQWYV LQ FOLKDMAH ZAROGHOBPRRUQ X QF HWWMDILIQH O \
FOLPDWH VWDWLVWLFV RI UHOHYDQG®HR SHRUDMHRGHUVRI @ SOMMKAWY V
LQIUDVWUXFWXUH ZLOO EH DYDLWBEWN IORR RRWRSDXWH MRIGH®\RXFD O
ORQJ WHUP DYHUDJHV HJ FKDQJHQ MHPSHUDWK PR QRNMK®U HAHISLWDW
GHFLVLRQV RQ DVVHW LQWHJULW\ DQG WBUPWYWDW IEHVE BV HR& R QN VK
VXFK DV WKH PD[LPXP H[SHFWHG PHOXW® ZLGOGUBHEHGI DRW WKHQW
FDVHV SURMHFW GHVLJQHUV RU HQ JIGHQHNIM \ VRKGRDFDGV 1 HJ i @ D WIHGBJI WAK
WKH SURMHFW VHH &ULWLFDO WKHWHNVBRD\GN Z\KHFWKLHRD H{HOWRZQ D GG
DUH WKUHDWHQLQJ WR H[FHHG WK HIPQRWQ EIDY LA/Q DSFFFIHPSDMDHE ® R GUHHOTVX F [
XVHG WR PDNH VHQVLEOH DVVXPSWLRQPDWE $ R WIHEWDIHD/O RE KICHIUHHWD ¢
SURMHFW RU WR REWDLQ HVWLPD®\HVRRI WEBHUYVWXQH ZKZFK ERRQEH
WKH UREXVWQHVYV Rl DGDSWDWLRQ RSWLRQV

7KH NH\ REMHFWLYH LQ WKH UDPMKRIUXIQFBIKH WIRLGWILQH DQG LPSOHPHC(
DGDSWDWLRQ RSWLRQV ZKLFK \ERW KXSWRYQ®HFD LEPHDQMH LW IZBIO O DV
UDQJH RI SRWHQWLDO FKDQJHV LQ IXWXUH FOLPDWH

&ULWLFDO WKUHVKROGYV

7KH UHODWLRQVKLS EHWZHHQ D FBOWRBWG WGV RIE G DDAHG DV X FFH V
IRU D SURMHFW >6RXUFH :LOOBZV (Y DQGGRIRRDWHDDGDSWDWLRQ 5
XQFHUWDLQW\ DQG GHBL&,BRDHFRRLODO 5HSRUW 8.&,3 2[IRUG@

$ NH\ LVVXH WR FRQVLGHU ZKHQ DVVHVVERDQDG®GUBVWNRULW IWKR JF!
WKUHVKROGY RU VHQVLWLYLWLHVFHQGWDWKB QRS N B B WIL®R (BIHW | RHQPYDLQ R
&ULWLFDO WKUHVKROGYV DUH WKHOEHRXDGG ULIHYWRIOWDBEQ HAMWA B HH O
GLDJUDP DERYH LW FDQ EH VHHQ KREZ PEFEWSEMWMDE WK BHWIOR® 8 VL QQW F
PD\ EHFRPH PRUH IUHTXHQW DQG XQIPPAHISWDEOH LQ D IXWXUH FO

&OLPDWH FKDQJH VFHQDULRYV FDQ EH X&W @ WR PRAH LO LWWKIDWX HV W KEUHH M
WKH IXWXUH 7KH VLPSOHVW H[DRBOHGHYHWEKH KKHIXWDWIHD KGLIJKWYV
WKLV WKUHVKROG WKH VLWH ZLIOHWLIRWRIGV WKH IIORRIG RGN B Q FGIL Q H
WKUHVKROGY /RRNLQJ DW WKH FQRRDWHEW WHEPGO HQH®W KRWYW W RWHK HWJ |
VKRZQ E\ WKH EOXH MDJJHG OLQH *EOWHFDQQHEHKWDHWHD WWKIDGX DAOK M S Z
EHFDXVH RI FOLPDWH FKDQJH 7KLV RANEKRRWYGWVKWVFURKNMHE IPWRURFD & | W
IXWXUH £+ EHFDXVH VHD OHYHOV DORIZVLFDQEH QWAL QQWHO DWLIYHHU 6 R

WKLV FKDQJH DGDSWDWLRQ LV QHHEBD® FROOQPWRVX UFHD VLN VRR) H (DF3ULH D



RI WKH IORRG GHIHQFH

JXUWKHU UHDGLQJ

5HSRUW GHWDLOLQJ FKDQJHY LQ JOREDO FOLPDWH
7KH *OREDO &OLPDWH 3")

,3&4& UHSRUW RQ FOLPDWH UHODWHG GLVDVWHUV DQG
RSSRUWXQLWLHYV IRU PDQDJLQJ ULVNYV

0DQDJLQJ WKH 5LVNV RI ([WUHPH (YHQWV DQG
'LVDVWHUV WR $GYDQFH &OLPDWH &KDQJH
$GDSWDWLRQ 65¢(;

,3&& UHSRUW RQ LPSDFWV| DGDSWDWLRQ DQG
YXOQHUDELOLW\
"RUNLQJ *URXS ,, 56HSRUW ,PSDFWV $GDSWDWLRQ
DQG 9XOQHUDELOLW\

)& UHSRUW RQ FOLPDWH UHODWHG ULVNV PDWHULDO WR
ILQDQFLDO LQVWLWXWLRQYV
&OLPDWH G5LVN DQG )LQDQRFLDO ,QVWLWXWLRQV
&KDOOHQJHV DQG 2SSRUWXQ|LWLHYV

$ZDUH GDWD UHVROXWLRQ

7KH SURSULHWDU\ $ZDUH GDWD VHW RSHUDW®HNLBWODGHIWRIGIXW DSBS U F

NP [ NP DW WKH HTXDWRU 7KHYHHYBIRIW PHWDUR G\D WD JOREDO
FRPSLOHG IURP HQYLURQPHQWDO IGPWR IRQ 6 DWK R @ BQY HXW UHQ WQRDLL
UHODWHG KD]DUGV WRJIJHWKHU ZLWXKWSRWMH QXW B OHFKD\ON HRK WO RWHKW C
SURMHFWLRQV GDWD IURP WKH QRDY WRVPRE WHWYP GHPHQERQU RC
KD]DUG DQG LWV GDWD DYDLODELOLW\

*OREDO FOLPDWH PRGHO RXWSXW HWHDR KK BU:RIULUDE RO VPD&38 V &R
ORGHO ,QWHUFRPSDULVRQ 3URMHFW HX OVHN D V&W3 0 HEKIOQ IHWRGO
GRZQVFDOHG WR D GHJUHH JULG

>0HHKO * $ & &RYH\ 7 'HOZR®WDIKQHO (DWL% WLWFKHOO 5 - 6WRX
( 7TD\ORU 7KH :&53 &0,3 PXOWL PRB8HD GOWOVPWWI$ RKZQJIJH UHVHDU
RI WKH $PHULFDQ OHWHRURORJLFDO @RFLHW\

$ZDUH GDWD DSSOLFDWLRQ

,Q VRPH LQVWDQFHV 5LVN 7RSLF UDWL®DWDUHRQREEPVYHG RQ $ZDUH
+ JORRG

+ 3HUPDIURVW

+ IDQGVOLGHYV

&RXQWU\N OHYHO ULVN UDWLQJV

7KHVH DUH JHQHUDWHG IURP WKH @WDWN ERUGMHY VZLWKIL @ L) FRXK @ RF
VSHFLILF GDWD DUH XVHG DQG IRWBKBOW LSRRS RRIF\D W LGROIW DRUDFERX Y
RI ORFDWLRQV DUH XVHG

*ORVVDU\ RI WHUPV XVHG LQ UHSRUW

&OLPDWH PRGHO SURMHFWLRQV DQUHHRXG®HRIQHG&DV PRUHHWED RQ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

&OLPDWH PRGHO SURMHFWLRQV GRWRMZ DU URDHWV RBIHILHOE DYUHHLQJ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

36LIJQLILFDQW SURSRUWLRQ ™~ GRIFRDQHR QW ZKH @ PXVOWLS®H ORFDWLRQ
3/DUJH SURSRUWLRQ™ GHILQHG @V DKWHQHDMMWLS BH @ORFIDWLRQV DUH



7KH DERYH WKUHVKROGY DUH XVHG ®DVRMPHW @YL RH SURN LGHRUHDZ K H L
PD\ EH VSUHDG DFURVV PXOWLSOH OR¥FROIM)RIW [RIGL YLHEIXOQ R PRW
ULVN WR EHJLQ VLJQLI\LQJ ZKHWKHUDWIKOH B H RIWH BWU IOVHY HDAQV  WRKZH R
UHFRPPHQGHG WKDW LQGLYLGXDO OWHDWLRQ \P DWH IDRFXW\D/'W B \WHL SVDH
VFUHHQLQJ 7KH RYHUDOO ULVN VARUKPRRIUWKRZ SURMBNVWG KRQ KD PR X
ULVN WRSLF VFRUHV $ SURMHFW VFRWKD R YRHW B0 R DKOL KR U LIVNGLLIY 1L G X
VFRUH KLJK $ SURMHFW VFRUHV RYHWIXEO AMGLXYR WXDA ULENWRHF'
$ SURMHFW VFRUHV RYHUDOO ORXOUUVWNLWRBOHVRVFARKH KQGK YLGX




$ZDUH IRU 3URMHFWYV

6HFWLRRI

' 6&/%,0(5

7KH &RQWHQW LQ $ZDUH DQG LWS/ RXWHXWWHSRDQYGCLD G YRYLIBHMDLODE
ZLWKRXW ZDUUDQWLHV RI DQ\ NLEG HIRVWHKH HY{ S OHWWH G [R/H Q WSOH U P L
SXUVXDQW WR DSSOLFDEOH ODZ $BROLH\D WH[$H HOLW ROQDILAPS/ORE G ZIDQURL
QRW OLPLWHG WR LPSOLHG ZDDQOQUMBW\R PR PKODQWWDIEFDOLIW S X U ¢
GRHV QRW ZDUUDQW WKDW WKH | R@FHQMRQ@VORR @ W XIQLH HQ UXISAHV BB F
GRHV QRW DFFHSW DQ\ UHVSRQVLELORWSK HR UGBIQLFREHQFDNWY \L QHW ¥ R UF
GLVFODLPV DOO OLDELOLW)\ LQ U KWS MFRVWRKA H R X O OMAHWR H W/HHHD \& RERAVY L
HYHU\ DSSOLFDEOH MXULVGLFWLRQ

1IHLWKHU $FFOLPDWLVH QRU DQ\ WKKDGOSBEHVO\LPEQWHRW BQRMUGRUV
RU GHOD\V LQ FRQWHQW RU IRU DK HUFFRLR QAK W B.RIOQV H Q W H U LIRQ FHH (
LQIRUPDWLRQ SXUSRVHV RQO\ 7KH ISFRIDMWLWGIWD QG $URF L\GRHIXGJ EMN \$ FZKQ. F
$FFOLPDWLVH EHOLHYHV WR EH U HXOYIRXEO HV DRODGS B KW 8 WH MY MUK HH Q@G IHR
WR GDWH FRPSOHWH DQG FRUUHFWD QYR HY DWHV ARG R LRQV RIUQLD H
LPSOLHG DERXW WKH FRPSOHWHQ IBDEV ODWR XD B\Y DILKMIED BLMA\WAL W K LU
&RQWHQW $Q\ UHOLDQFH \RX SODFHHRUHX ¥ K U DA ROR DML RRX UV RE R HU L

7KH &RQWHQW GRHV QRW SURYLG RH@DW | RADA RO HI®YOL FBIP R QYWY @I WR
DGYLFH RU PDNH DQ\ UHFRPPHQGDWLBRYFLBDID UG WU SPHOPMFXQQYH V
SURGXFWV $FFOLPDWLVH ZLOO QRWJEHFOXNEGHENRL WDHD GHRWV V R H GGELD
LQIRUPDWLRQ REWDLQHG LQ RXUH&B@W®Y WOEND H8 VRIW W R HHUVRDG QQYHV W
GHFLVLRQV $FFOLPDWLVHYV RSLQLRQV AHYGEBIQD B YHGY VDR HE HE D\HHDG DRE,
DUH ZULWWHQ LQ JRRG IDLWKZEXMWDQRUHEBHWMPMW® \RURIP ROLHG LV
WKHLU DFFXUDF\ RU FRPSOHWHQHVV EBBF®K P DVRIQGIX EW QRR VW DYXHAKVRPUH(
EXVLQHVV DV GHILQHG LQ WKH 8. V NHOWQFEWO 6H DYLG HWK Bl Q8GR Q BVIH Q \
SURYLGHG LQ RXU VHUYLFHV DQG SURQEBFW\D D OHQRRWFRQWWQW N & D |
DGYLFH

5HSRUW JHQHUDWHG E\ 1LVKDQVSKL DQ QMKHDMREPHOIW KADIEN _ 'DWH FUBHEDWH® XLOG 9HUVLRQ ulJ



$ZDUH IRU 3URMHFWYV

6 HFWLRRQ

,QWURGXFWLRQ

7KLY UHSRUW VXPPDULVHV UHVXOWYV |IURPFDVHOIZRKBIWSURMWNW AUHRQI
DUH GHWDLOHG LQ 6HFWLRQ Rl WKLV UHSRUW

7KH VFUHHQLQJ LV EDVHG HRY WOSK BEDAWMHWD VHW FRPSLOHIGQIBRP DMK
FXUUHQW FOLPDWH DQG UHODWHGVWHGDRIGDH/QWHRNV H R W MUK BHLMXKY S U R MK |
DUH FRPELQHG ZLWK WKH SURMHFWY\ DEHOHM WU M UWXIUKM. QUR L @ OR.B B M
SRWHQWLDO IXWXUH ULVNV WKDW F&RBEQGLOJIOXHQFH LWV GHVLJQ DQ

SBURMHFW ,QIRUPDWLRQ
6UL :DWHU UHVRXUFHY '"HYHORSPHQW 3URMHFW

8SSHU (OHKHUD &DQDO

&RQFHSW SDSHU

$IJULFXOWXUH

,UULJDWLRQ VXUIDFH JURXQGZDWHU DQG GUDLQDJH

,UULIJDWLRQ

&KRVHQ /RFDWLRQV

6UL /DQND



$ZDUH IRU 3URMHFWYV

6 HFWLRRQ

SURMHFW 5LVN 5DWLQJV

%HORZ \RX ZLOO ILQG WKH RYHMBEBBW WRJUMVWKHHZURYK WKIHDGSDRIFKD'

DVVRFLDWHG ZLWK HDFK LQGLYLGXD® BURW WREV FZDWR M MVHG DA 3$ZD
UHFRPPHQGHG IRU IXUWKHU PRUH\GHWDLOHG FOLPDWH ULVN DQDO

7KH UDGDU FKDUW SURYLGHV DQ POHUYVHNYXY IUBAKRRNW Q/GLURLGXFDQV
FROQMXQFWLRQ ZLWK WKH ILQDO WDWKLH IS WRV & HW HUP IDQ AKRIOHHW KRHU L
VKRXOG EH DVVHVVHG LQ IXUWKHUUGHWIFBOM ®KKH JHYEV ¥ DQ & L IROHW HO
ULVN WRSLF 7KH JUHHQ EDQG LQ @OHYHOUFRIOBLWNKILIHVYWODDNORQHWR L

,Q WKH UHPDLQLQJ VHFWLRQV RIPRRPWHQ@WBRBU WV PRWRY GEHMDLOAHKUPD
DQG SRVVLEOH IXWXUH FOLPDWH FRQBLWLERQOQFEBQGRDVXRFMWLREPE BI
VWLPXODWH D FRQYHUVDWLRQ ZLWK R WGRVWHFWP LEHV IKIRZH WK H\Q ZRN¥ G B
IXWXUH FOLPDWH FKDQJH ULVNV DW WRK HGGHV MWIR) WHFIHIHW /ERQWH \DW X G
DQG RWKHU WHFKQLFDO UHVRXUFHV IRU IXUWKHU UHVHDUFK

)LODO SURMHFW ULVN UDWLQJV

+LJK 5LVN

%WUHDNGRZQ RI ULVN WRSLF UDWLQJV
$ 7THPSHUDWXUH LQFUH

% :LOG ILUH

& 3HUPDIURVW

' 6HD LFH

( B3UHFLSLWDWLRQ LQF!

) JORRG

* BQRZ ORDGLQJ

+ /DQGVOLGH

, 3UHFLSLWDWLRQ GHF

- :DWHU DYDLODELOLW!'
'LQG VSHHG LQFUHDYV

/ 2QVKRUH &DWHJRU\

0 2IIVKRUH &DWHJRU\

1 :LQG VSHHG GHFUHD\

2 6HD OHYHO ULVH

3 6RODU UDGLDWLRQ F



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

)22

$&8&/,087,6( &200(17$5<

2XU GDWD VXJJHVW WKDW WKH SURMH
D UHJLRQ ZKLFK KDV H[SHULHQFHG UH
IORRG HYHQWYV LQ WKH UHFHQW SDVW
H[SRVXUH LQ $ZDUH PHDQV WKDW EHW
DQG WKHUH KDYH EHHQ PRUH WKDC
VLIQLILFDQW ODUJH VFDOH IORRG HY
UHJLRQ 7KLV LV EDVHG RQ SRVW SURI
I[URP WKH 'DUWPRXWK J)ORRG 2EVHUYD
8QLYHUVLW\ RI &RORUDGR 7KH ULVN LC
IORRGLQJ LV GHSHQGHQW RQ ORFDO J
IDFWRUV LQFOXGLQJ

f SBUR[LPLW\ WR WKH FRDVW DQG LQOD
FRXUVHYV
¥t /RFDO WRSRJUDSK\
t 8BUEDQ GUDLQDJH LQIUDVWUXFWXUH
¥t 8S WR GDWH LQIRUPDWLRQ RQDLOPDE® M IRMNOZRWO GRUGHDIP/SDWH 81(3
*OREDO 5LVN 'DWD 30DWIRUP

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDMW GRKIN WMKWIXMWHAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWH® @/® LQWIHHQMH WK HO RRGT XN @ BW V
$ ([LVWLQJ HQJLQHHULQJ GHVLJQV RIL\RQRWKW DLIWPIS DW R | FRELPLIGWAR) O F
ULVNV IURP IORRGLQJ 6HH &ULWQBDOJWRVUWYKR OGN WILR QVKRIU +XU W F
KRZ D FKDQJLQJ FOLPDWH FDQ LPSDEWGRQLEQLWW PRG MICIM VKROGV D
+ ,1 IORRGLQJ LV LGHQWLILHG DVWK s RWRMWENO ISWREOHRAFRPPHQG
ORFDOLVHG DQG LQ GHSWK DVVHVVFHDUW RY FDQUKBQREW XWHIG/ WR |
SURMHFW GHVLJQ SURFHVV LI QHFHVVDU\

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 RXOG WKH H[SHFWHG SHUIRUPDQF I DRNHFVL @ W/ H® S DIFBIHKEI BMKIID RR:
4 ,V WKHUH D SODQ WR LQWHJURWBE FQVRDIMWH FKXDVDRHQW Q RWR WKIKD SUR
4 :LOO WKH SURMHFW LQFOXGH FRQWIQKRW\ IRO DRRQ WK QEKH & VIXIF
RSHUDWLRQ LQ WKH HYHQW RI IORRGV"

'KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ® KIO/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQVRLE@O VWIOR@ DM FWDQJHVR



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

'$7(5 $9%,/$%,/,7<
$&&/,087,6( &200(17$5<

¥ 2XU GDWD VXJIJHVW WKDW WKH SURNMN
D UHJLRQ ZKHUH WKHUH PD\ EH IXWXU
VWUHVYV \% V. $ KLJK H[SRVXUH
$ZDUH PHDQV WKDW HLWKHU ZDWHU V\
MHWUHPHY RU KLJK VHDVRQDO WHPSH
FRLQFLGH ZLWK UHODWLYHO\ ORZ UDL
ZDWHU VWUHVV LV GHILQHG DV pOHVYV
OLWUHY DYDLODEOH SHU SHUVRQ SHU
FOLPDWH LQIRUPDWLRQ DV ZHOO DV W
LQFRPH HOHFWULFLW\ SURGXFWLRQ .
HITLFLHQF\ DQG RWKHU GULYLQJ IRUFF
SURFHVVHG GDWD IURP $OFDPR HW DO
I[URP SRSXODWHG UHJLRQV KLJK H[$BKXMHD DPRYBRORWHIPLEH U R WXHW KV L
GHJUHHV &HOVLXV DYHUDJH RYHU PRIOQWRYOFROHMWALBHK ZOWK BRASHU
DYHUDJH RYHU PROQWKY 7KLV LV EDVH&RRQ@ERVW BRIORG BVWWHHFG SG bDAD V
&OLPDWRORJ\ &HQWUH *3&& &OLPDDLG BHMHPIH R I8TERIONS IBBEHFWLRGQG
f 7KH VLWXDWLRQ PD\ EH H[DFHUEPRRNPKG W L WIKRHQ HRIWV Z2DFH B ZVMWE RW I
WKH DUHD DQG FKDQJHV LQ ORFDO GHPRJUDSKLFV
f $Q DVVRFLDWHG UHGXFWLRQ LQ ZDVQHIU DX DYOH WP FRKXW (R @ GWKRH KDUYRH!

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDW GRKINW WMWIXMJAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWHGLWRWLQEMXHRGNM WIKWDMU DIUY-D IDADDU
VXITHU IXUWKHU LI IXWXUH SUHFHBWUWDWH. R,@ AWH SV R 8 HHFEY\DHSGR WDRV L R C
WHPSHUDWXUH ZLOO IXUWKHU\L®BSDNRQRDD ZADWDH O IDEVOCLIOM\ERD ZWW H U |
ZKHUHE\ WKHUH PD\ EH D VKLIWDLEL QIKWM\ WLPLQJ RI LWV DYDLO

+ ([LVWLQJ HQJLQHHULQJ GHVLJQV RILRQRWKW DLWIS DIOW R | FRELPLIGWARK) I k
ULVNV IURP ZDWHU DYDLODELOLW)\ DEM PGINW LB BHV VED QW DB W R U Q\RK/
+HOS JORVVDU\ VHFWLRQ IRU IXUWEKHY) GHOWPD®/\W KQ QK RE S FRK R
WKUHVKROGV DQG GHVLJQ VWDQGDUGYV

+ ,1 ZDWHU DYDLODELOLW)\ LV UWRBEHQMHA IIIRLG WK/HDSSRWHBWLD®Y SV UHF
PRUH ORFDOLVHG DQG LQ GHSWK DVVEVWPHIMWMWLRY FDQUWKE REW XAKH
WKH SURMHFW GHVLJQ SURFHVV LI QHFHVVDU\

f ,1 \RX ZDQW WR NQRZ PRUH DERXWWSWR B EFMOHE [FEKIDWQI HQ MXK 5 U |
SOHDVH UHIHU WR WKH :RUOIT SHERKWFHYV ,QVWLWXWH V

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 +RZ ZRXOG D ODFN Rl ZDWHU LPSDFMH RKKW K BBRMEFMWHUIRUPD
4 :RXOG D UHGXFWLRQ LQ ZDWHU VXS SKH KBHFWRQVHIXMQRE D QRW
SURMHFW"

4 :LOO WKHUH EH D ZDWHU VKRUW®D R H RROUNVW® ¥ LSW RMWHFIMWW HJI\ LQ S

4 :LOO LW EH QHFHVVDU\ WR FDUU\ RXWVYPWGWVDYDRLODRE LRILWKHJ.
ORFDWLRQV" , VR WKHVH DVVHVVPHQWDMWHKRKDGIJWDNH LQWR DFFRX(
4 :LOO WKHUH EH DQ LQYHVWPHQWRD RDWSHWD FHW L FHMQW/R WKHHFXS) P L
TXDQWLWLHV RI ZDWHU UHTXLUWMGHWRU LWV RSHUDWLRQDO SURFH

'KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ®W KIO/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQ@IRQ@RDKAMLRRED WHOMBKWLIQRIH W R



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

216+25( &$7(*25< 672506

$&8&/,087,6( &200(17$5<

¥ 2XU GDWD VXJIJHVW WKDW WKH SURNMN
D UHJLRQ ZKLFK KDV H[SHULHQFHG &D
VWRUPV LQ WKH UHFHQW SDVW $ KLJF
$ZDUH PHDQV WKDW EHWZHHQ DQG
WKHUH KDYH EHHQ DW OHDVW RQH &D\
LQ WKH UHJLRQ 7KLV LV EDVHG RQ SR
GDWD IURP 81(3 *5," (XURSH
¥ 2Q WKH 6DIILU 6LPSVRQ +XUULFDQH
FDWHJRU\ VWRUP LV FKDUDFWHULVHC(
ZLQGV LQ H[FHVV RI NP KU PV
f (YHQ WKLV OHDVW LQWHQVH VWRUP
SOHQW\ RI GDPDJH DQG EH OLIH WKUH
f 7TKHVH UHJLRQV PD\ DOVR VXVFHSWL
LQWHQVLW\ EXW PRUH IUHTXHQW WIWRTXADOWVKMREKPIV DQWVWHQULDM © WY
f 8S WR GDWH LQIRUPDWLRQ RQ M®WRDPDUWIOWNE @ RURDEBZILGH LRWIHGDPSO
81,6'5 VOREDO 5LVN 'DWD 30ODWIRUP

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDMW GRKIN WMKWIXMJHAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWH® @R LQWIHMHQMH WKW URSTRKBQFPAWR
+ ([LVWLQJ HQJLQHHULQJ GHVLJQV RIL\RQRWKW DLIWPIS DOW R | FIRELPLIGWAR) I F
ULVNV IURP WURSLFDO RU H[WUD W R SIVKIR®D & W RIUP W K6HH H+ QIS W L OIRY
IRU IXUWKHU GHWDLOV RQ KRZ D FKIR®JLRUWL W DORPO \WHK B BQK RPSI/F\L
VWDQGDUGYV

f ,| FRDVWDO VXUJHV DQG KLJK ZLQWNQIULIDOLGH®E DHP G RV WX 5 RS
UHFRPPHQGHG WKDW D PRUH ORFDOLVHG ADQ® LLHG GRISW K7 R VY H\M RH @
WKHQ EH XVHG WR LQIRUP WKH SURMHFW GHVLJQ SURFHVV LI QHFHVV

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 RXOG WKH H[SHFWHG SHUIRUPDQFH QKM RBWQ BWH QPQ BH URIG WEK KK
DVVRFLDWHG ZLWK WURSLFDO VWRUPALGGV"VWRUP VXUJHVY DQG VWUR
4 $UH WKHUH DQ\ SODQV WR LQWHJUWMWH O VR\DRUH RKNQ JBIVMHWYRWY
SURMHFW"

4 :LOO WKH SURMHFW LQFOXGH FRQWILQKRW\ IRO DRRQ WK QEKH & VIXIF
RSHUDWLRQ LQ WKH HYHQW RI VWRUP GDPDJH"

:KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ® KIG/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQVRIUP® WORK®DWHD BKWDLQJIHW R



$ZDUH IRU 3URMHFWYV

6HFWLRRQ

7(03(5$785( ,1&5($6(

RXOG DQ LQFUHDVH LQ WHPSHUDWRUWMKUHHGEG KNVWUBQP RG MK ADSWJLROQHFW L
VXFFHVVIXOO\ SURYLGH WKH H[SHFWHG VHUYLFHV RYHU LWV OLIHWLP

&KRVHQ $QVZHU
&DQQRW DQVZHU

1RW HQRXJK LQIRUPDWLRQ LV NQRWE H BRRW HFKH GHALV IQ
WHPSHUDWXUH

$8&&/,0$7,6( &200(17$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ SOWKRXJK \RX KDYH VWDWHG WKDWKHRX W R KX C5Q ROMRMF \I QL\WZ W H QAKLIW L
LQ WHPSHUDWXUH LW LV UHFRPPH@®HIGQ WKW MRIXQ FRIDIVQ G/HHD WRDDND
WHPSHUDWXUH FRXOG KDYH LPSOLFDBM.RQV IRU D QXPEHU RI KD

$ 7KHUH LV D SRWHQWLDO IRU DQ HQFXUDNEGW @G H \QIFLEG WQWHYG DKIIBWY
VXIILFLHQW 6HH &ULWLFDO WK UMRKRDWBY VHE WLIRK) HRHD SXD Q& HU G H
FKDQJLQJ FOLPDWH FDQ LPSDFW RQ BUWNWDLREOBO WKWHVKROGY DQG GH'

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®& GBWHQHQLAHEZ WG D QUDINHG VQWKRR K F
FXUUHQW LPSDFWV RI KLJK WHPSHURPWXUH \FONYQIH®O DV SRWHQWLDO

+RZ FRXOG FXUUHQW KLJK WHPSHRMMEWHW YBIQH EWWWRXWS | XW XU
FKDQJH"

$ +HDWZDYHV SXW VWUHVV RQ EXLOWH QUYFDXG LRW KHRID GV | D Q\GWRIX K |
OLQNV ,Q FLWLHV WKH pXUEDQ WHDW RV & H QW JUHDD WGIEU 8 B D W/ KWK H

+ :DUP ZHDWKHU FDQ UDLVH VXUIDFHVAHDW R UUW HASH DRAX WBG YRV WU L |
DGGLWLRQ WKLV FRXOG LPSDFW ORFDORHEER V\NMRHPMV LIRRGW RRUQD C
SRWHQWLDOO\ KDUPIXO PLFUR RUJDQLVPV LQ ZDWHU FRXUVHV

+ +HDWZDYHV FDQ KDYH DQ LPSDFW \RQ DING UARZW U N6 DBURRGX FW LY

+ +LJK WHPSHUDWXUHV FDQ KDYH LP3@INFDBWDRQ W QIRWI\HGHEBD\Q GHEY
GHPDQG IRU FRROLQJ FDQ H[FHHG LQF UMNPBH® W QOD GGEWHRWVOHW R QV B
RXWDJHVY DQG EODFNRXWYV

+ +XPDQ KHDOWK FDQ EH DIIHFWHG [B\P3DWP B BHQ LRIGNV TXRO LMW\ DQ
WUDQVPLVVLRQ H J PDODULD DQ® MG XEH KLY B UFDIQU BEMHIPFSIH UD W X |
+ :LOGILUH ULVN LV HOHYDWHG GG QWK BWRG B\Q IXIK0 ¥D SR SRHRW LQJ +
DQG IDVWHU VSUHDG

+ 3HUPDIURVW DQG JODFLDO PHOW USIHURRG@\DV LPSDFWHG E\ ZDUP

f .1 RXU GDWD VXJJHVWV WKDW WKHEHDWHE B[WHKVIKQJ KK IVIDRISHU D W
UHJLRQ WKH\ ZLOO EH KLJKOLJRWW G 7HQ V HZIK\HIUGIF DX GHHK H [UHWS LQJ ZL
ZHOO DV DUHDV SRWHQWLDOO\ LPSDOWH® ®\ SHUPDIURVW DQG JODFL

:KDW GRHV WKH VFLHQFH VD\ FRX®G KDSSHQ E\ WKH

+ &OLPDWH PRGHO SURMHFWLRQV GR (
VHDVRQDO WHPSHUDWXUH ZLOO LQFUF
LQ WKH SURMHFW ORFDWLRQ

+ ,l \RX ZDQW WR NQRZ PRUH DERXW S
FKDQJHV LQ WKH SURMHFW ORFDWLRQ
Rl *&0V DQG HPLVVLRQV VFHQDULRV S«
WR 7KH 1DWXUH &RQVRDWBIQEYDU G

IRU GHWDLOHG PDSV DQG (QYLURQPHC
&DQDGLDQ &OLPDWH &KDQJH 6FHQDUL
IRU VFDWWHU SORWYV RI H[SHFWHG FKI



KDW QH[W™"

6HH WKH VHFWLRQ )XUWKHU UWDIBUW\Q JDW QN KHH GI® ® RE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHV WKDW QURF¥FK®® IXQWREUPIDWRUPDWLRQ

&OUFNURUHUKRU WKH ODWHVW QHZV DQG LQHRUPDMLR D Q6 OON PO
FKDQJH



$ZDUH IRU 3URMHFWYV

6HFWLRRQ

35(&,3,7$7,21 ,1&5($6(

'RXOG DQ LQFUHDVH LQ SUHFLSLWDWRLR® HJ BHXILUBD RRGUKHFOWRMRF W
VXFFHVVIXOO\ SURYLGH WKH H[SHFWHG VHUYLFHV RYHU LWV OLIHWLP

&KRVHQ $QVZHU
&DQQRW DQVZHU

1RW HQRXJK LQIRUPDWLRQ LV NQRWE H BRRW HFKH GHALV IQ
SUHFLSLWDWLRQ

$8&&/,0$7,6( &200(17$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

¥ 7TKHUH LV D SRWHQWLDO IRU DQ HQFXHBDNG@W @G HYIFLEG VYOWHHYG DKWY
VXIILFLHQW 6HH &ULWLFDO WKUBMHRKRODWYV VHE WLRK) HHO SXD@WE®HU GH
FKDQJLQJ FOLPDWH FDQ LPSDFW RQ QULWDRDEDO WHKWHVKROGY DQG GH'

$ 7KH GHVLJQ RSHUDWLRQDO DQG PD®E& EWHQHQLAHZ WG/ D QUDINHG VQWKRR K
FXUUHQW LPSDFWV RI KHDY\ SUHFL SIHQMIDROQ | K WHKQW \F BN QZHHYO DV St

+RZ FRXOG FXUUHQW KHDY\ SUHF.SRWHMN RHY HQ | FZREWY KVREKKMV | X W X L
FKDQJH"

$+ 6BHDVRQDO UXQRIlI PD\ OHDG WR HUR®
VLOWDWLRQ RI ZDWHU FRXUVHV ODNH
$ JORRGLQJ DQG SUHFLSLWDWLRQ LQG
HYHQWYV

$ ,Q FROGHU UHJLRQV VHDVRQDO VQR
OHDG WR RYHUORDGLQJ VWUXFWXUHYV
ULVN

t ,] RXU GDWD VXJJHVWY WKDW WKHUF
KD]JDUGV DVVRFLDWHG ZLWK KHDY\ SUI
WKH UHJLRQ WKH\ ZLOO EH KLJKOLJK'
LQ WKH UHSRUW 7KLV PD\ LQFOXGH H
DQG ODQGVOLGH ULVNYV

:KDW GRHV WKH VFLHQFH VD\ FRX®G KDSSHQ E\ WKH

$ ,1 \RX ZDQW WR NQRZ PRUH DERXMW SWRWHHFW I0® FIXWQRG@WEQRVK D U
DQG HPLVVLRQV VFHQDULRV SOHDVH U® FNOWRD WK-H I [RIDNGEH W DELFOQNGH |
PDSV DQG (QYLURQPHRQWDELQRGHIVPDWH &KDQ JHIREHDADW W U HVORRAL
H[SHFWHG FKDQJHYV

'KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDW QNKHH B ® RE WRRY UHSRU
VHOHFWLRQ RI UHVRXUFHYV WKDWRQURFK®RIXQWREBUPDWRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQ@IBRQRDKMILIRRD WHOMBKWDIQIH W |

B  KDYH DFNQRZOHGJHG WKH ULVNV KLJKOLJKWHG



$ZDUH IRU 3URMHFWYV

6HFWLRRQ

35(&,3,7$7,21 '(&5($6(

‘RXOG D GHFUHDVH LQ SUHFLSLWDMWRLWBEHJBHXILUR RRGIKHFOEWRMREPNW Lt
VXFFHVVIXOO\ SURYLGH WKH H[SHFWHG VHUYLFHV RYHU LWV OLIHWLP

&KRVHQ $QVZHU
&DQQRW DQVZHU

1RW HQRXJK LQIRUPDWLRQ LV NQRWE H BRRW HFKH GHALV IQ
SUHFLSLWDWLRQ

$8&&/,0$7,6( &200(17$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

¥ 7TKHUH LV D SRWHQWLDO IRU DQ HQFXHBDNG@W @G HYIFLEG VYOWHHYG DKWY
VXIILFLHQW 6HH &ULWLFDO WKUBMHRKRODWYV VHE WLRK) HHO SXD@WE®HU GH
FKDQJLQJ FOLPDWH FDQ LPSDFW RQ QULWDRDEDO WHKWHVKROGY DQG GH'

$ 7KH GHVLJQ RSHUDWLRQDO DQG PD®E& EWHQHQLAHZ WG/ D QUDINHG VQWKRR K
FXUUHQW LPSDFWV Rl GHFUHDVHG SUSIRWHQWLDIOR QX WXHGIWAK DY JHYO O

+RZ FRXOG UHGXFHG SUHFLSLWDMWVHRQDZIHFKMRWWHI XSWRWH FOLPDWH

f ' HFUHDVHG VHDVRQDO UXQRII PD\ H[
SUHVVXUHVY RQ ZDWHU DYDLODELOLW\
DQG TXDOLW\
f ODULDELOLW\ RI ULYHU UXQRII PD\ E
WKDW H[WUHPHO\ ORZ UXQRII HYHQWYV
PD\ RFFXU PXFK PRUH IUHTXHQWO\
f SBROOXWDQWYV IURP LQGXVWU\ WKDW
DGHTXDWHO\ GLOXWHG FRXOG QRZ FR
PRUH FRQFHQWUDWHG
f ,QFUHDVHG ULVN RI GURXJKW FRQGL
OHDG WR DFFHOHUDWHG ODQG GHJUD(
H[SDQGLQJ GHVHUWLILFDWLRQ DQG PF
VWRUPYV
f,1l RXU GDWD VXJJHVWV WKDW W KHWUMHWMHWGH ZH W W WELHRIU Kl D MOHJGSG 8 LDHVALFS |
UHJLRQ WKH\ ZLOO EH KLJKOLJIJXKWWHG7KIOW RDK HQHF Q@ RQGWKAD WHE DYDLO
ZLOGILUH

:KDW GRHV WKH VFLHQFH VD\ FRX®G KDSSHQ E\ WKH

¥, \RX ZDQW WR NQRZ PRUH DERXMW SWRNHFW IOR FIXWOQRQGWEQRNK D U
DQG HPLVVLRQV VFHQDULRY SOHDVH UGIFN&OWHRD WKH :IREDWGSH YW DSLROQH\GH |

PDSV DQG (QYLURQPHQ®WD&ELQPDGHIVPDWH &KDQJHIRBHDIDU WW U HVORR
H[SHFWHG FKDQJHV

"KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDW QVKHHOI® ® REGE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHVY WKDWQURFK®QIXQWRKEBUPDWRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQ@IBRQRDKALIRRD WHOMBKWDIQIH W I

B  KDYH DFNQRZOHGJHG WKH ULVNV KLIJKOLJKWHG



$ZDUH IRU 3URMHFWYV

6HFWLRRI

7KH VHFWLRQV DERYH GHWDLO DOO $AD0H¥HDGH0 BIF &GP /8ZVHNMY NORBP U H
GHWDLOHG /RFDO FRQGLWLRQV KRZAHYWR LFDRXEKIDKHIBEQ\ FRQEBUQYV
ULVNV QRW GHWDLOHG LQ WKLV UHBRUW YHWWL\ DWAF RPRHQK HXSUW K Bl
VLWH VSHFLILF LQIRUPDWLRQ RU WRMRXW GHWIFIXWWULRQYV ZLWK WKH S



$ZDUH IRU 3URMHFWYV

6HFWLRRI

+(/3 $1' */266$5<
ORGHO DJUHHPHQW DQG XQFHUWDLQW\

$OWKRXJIK FOLPDWH PRGHOV DUH RRHQ VDWH /W BRRGIHEPRBYIRKY MVE&R SW +
FOLPDWH FRQGLWLRQV ZLWK D GHJWHB QRO RR Q UHFH.Y HHD BHOLSAK D 2\ROKRM@)
EH PDGH 2XWSXWV IURP GLITHUHQWHRO LPDHNWVH RGO \D RIDMHIH ®RI SRV
IXWXUHV WR FRQVLGHU DQG XOWLEDWHDRWLRQEZ HWRDW DM HR | ,Q R¥AM.!
SURMHFWLRQV DUH GHVFULEHG DVJKBWLRU XSGRRMAHRQWDLLAA \ ZKIHIE HOWH B\AH
R *&0V DJUHH RQ WKH GLUHFWIHR) PP LWRUGH RU W KECHYUOH

(YHQ ZLWK LPSURYHPHQWYV LQ FOLKDMAH ZAROGHOBPRRUQ X QF HWWMDILIQH O \
FOLPDWH VWDWLVWLFV RI UHOHYDQG®HR SHRUDMHRGHUVRI @ SOMMKAWY V
LQIUDVWUXFWXUH ZLOO EH DYDLWBEWN IORR RRWRSDXWH MRIGH®\RXFD O
ORQJ WHUP DYHUDJHV HJ FKDQJHQ MHPSHUDWK PR QRNMK®U HAHISLWDW
GHFLVLRQV RQ DVVHW LQWHJULW\ DQG WBUPWYWDW IEHVE BV HR& R QN VK
VXFK DV WKH PD[LPXP H[SHFWHG PHOXW® ZLGOGUBHEHGI DRW WKHQW
FDVHV SURMHFW GHVLJQHUV RU HQ JIGHQHNIM \ VRKGRDFDGV 1 HJ i @ D WIHGBJI WAK
WKH SURMHFW VHH &ULWLFDO WKHWHNVBRD\GN Z\KHFWKLHRD H{HOWRZQ D GG
DUH WKUHDWHQLQJ WR H[FHHG WK HIPQRWQ EIDY LA/Q DSFFFIHPSDMDHE ® R GUHHOTVX F [
XVHG WR PDNH VHQVLEOH DVVXPSWLRQPDWE $ R WIHEWDIHD/O RE KICHIUHHWD ¢
SURMHFW RU WR REWDLQ HVWLPD®\HVRRI WEBHUYVWXQH ZKZFK ERRQEH
WKH UREXVWQHVYV Rl DGDSWDWLRQ RSWLRQV

7KH NH\ REMHFWLYH LQ WKH UDPMKRIUXIQFBIKH WIRLGWILQH DQG LPSOHPHC(
DGDSWDWLRQ RSWLRQV ZKLFK \ERW KXSWRYQ®HFD LEPHDQMH LW IZBIO O DV
UDQJH RI SRWHQWLDO FKDQJHV LQ IXWXUH FOLPDWH

&ULWLFDO WKUHVKROGYV

7KH UHODWLRQVKLS EHWZHHQ D FBOWRBWG WGV RIE G DDAHG DV X FFH V
IRU D SURMHFW >6RXUFH :LOOBZV (Y DQGGRIRRDWHDDGDSWDWLRQ 5
XQFHUWDLQW\ DQG GHBL&,BRDHFRRLODO 5HSRUW 8.&,3 2[IRUG@

$ NH\ LVVXH WR FRQVLGHU ZKHQ DVVHVVERDQDG®GUBVWNRULW IWKR JF!
WKUHVKROGY RU VHQVLWLYLWLHVFHQGWDWKB QRS N B B WIL®R (BIHW | RHQPYDLQ R
&ULWLFDO WKUHVKROGYV DUH WKHOEHRXDGG ULIHYWRIOWDBEQ HAMWA B HH O
GLDJUDP DERYH LW FDQ EH VHHQ KREZ PEFEWSEMWMDE WK BHWIOR® 8 VL QQW F
PD\ EHFRPH PRUH IUHTXHQW DQG XQIPPAHISWDEOH LQ D IXWXUH FO

&OLPDWH FKDQJH VFHQDULRYV FDQ EH X&W @ WR PRAH LO LWWKIDWX HV W KEUHH M
WKH IXWXUH 7KH VLPSOHVW H[DRBOHGHYHWEKH KKHIXWDWIHD KGLIJKWYV
WKLV WKUHVKROG WKH VLWH ZLIOHWLIRWRIGV WKH IIORRIG RGN B Q FGIL Q H
WKUHVKROGY /RRNLQJ DW WKH FQRRDWHEW WHEPGO HQH®W KRWYW W RWHK HWJ |
VKRZQ E\ WKH EOXH MDJJHG OLQH *EOWHFDQQHEHKWDHWHD WWKIDGX DAOK M S Z
EHFDXVH RI FOLPDWH FKDQJH 7KLV RANEKRRWYGWVKWVFURKNMHE IPWRURFD & | W
IXWXUH £+ EHFDXVH VHD OHYHOV DORIZVLFDQEH QWAL QQWHO DWLIYHHU 6 R

WKLV FKDQJH DGDSWDWLRQ LV QHHEBD® FROOQPWRVX UFHD VLN VRR) H (DF3ULH D



RI WKH IORRG GHIHQFH

JXUWKHU UHDGLQJ

5HSRUW GHWDLOLQJ FKDQJHY LQ JOREDO FOLPDWH
7KH *OREDO &OLPDWH 3")

,3&4& UHSRUW RQ FOLPDWH UHODWHG GLVDVWHUV DQG
RSSRUWXQLWLHYV IRU PDQDJLQJ ULVNYV

0DQDJLQJ WKH 5LVNV RI ([WUHPH (YHQWV DQG
'LVDVWHUV WR $GYDQFH &OLPDWH &KDQJH
$GDSWDWLRQ 65¢(;

,3&& UHSRUW RQ LPSDFWV| DGDSWDWLRQ DQG
YXOQHUDELOLW\
"RUNLQJ *URXS ,, 56HSRUW ,PSDFWV $GDSWDWLRQ
DQG 9XOQHUDELOLW\

)& UHSRUW RQ FOLPDWH UHODWHG ULVNV PDWHULDO WR
ILQDQFLDO LQVWLWXWLRQYV
&OLPDWH G5LVN DQG )LQDQRFLDO ,QVWLWXWLRQV
&KDOOHQJHV DQG 2SSRUWXQ|LWLHYV

$ZDUH GDWD UHVROXWLRQ

7KH SURSULHWDU\ $ZDUH GDWD VHW RSHUDW®HNLBWODGHIWRIGIXW DSBS U F

NP [ NP DW WKH HTXDWRU 7KHYHHYBIRIW PHWDUR G\D WD JOREDO
FRPSLOHG IURP HQYLURQPHQWDO IGPWR IRQ 6 DWK R @ BQY HXW UHQ WQRDLL
UHODWHG KD]DUGV WRJIJHWKHU ZLWXKWSRWMH QXW B OHFKD\ON HRK WO RWHKW C
SURMHFWLRQV GDWD IURP WKH QRDY WRVPRE WHWYP GHPHQERQU RC
KD]DUG DQG LWV GDWD DYDLODELOLW\

*OREDO FOLPDWH PRGHO RXWSXW HWHDR KK BU:RIULUDE RO VPD&38 V &R
ORGHO ,QWHUFRPSDULVRQ 3URMHFW HX OVHN D V&W3 0 HEKIOQ IHWRGO
GRZQVFDOHG WR D GHJUHH JULG

>0HHKO * $ & &RYH\ 7 'HOZR®WDIKQHO (DWL% WLWFKHOO 5 - 6WRX
( 7TD\ORU 7KH :&53 &0,3 PXOWL PRB8HD GOWOVPWWI$ RKZQJIJH UHVHDU
RI WKH $PHULFDQ OHWHRURORJLFDO @RFLHW\

$ZDUH GDWD DSSOLFDWLRQ

,Q VRPH LQVWDQFHV 5LVN 7RSLF UDWL®DWDUHRQREEPVYHG RQ $ZDUH
+ JORRG

+ 3HUPDIURVW

+ IDQGVOLGHYV

&RXQWU\N OHYHO ULVN UDWLQJV

7KHVH DUH JHQHUDWHG IURP WKH @WDWN ERUGMHY VZLWKIL @ L) FRXK @ RF
VSHFLILF GDWD DUH XVHG DQG IRWBKBOW LSRRS RRIF\D W LGROIW DRUDFERX Y
RI ORFDWLRQV DUH XVHG

*ORVVDU\ RI WHUPV XVHG LQ UHSRUW

&OLPDWH PRGHO SURMHFWLRQV DQUHHRXG®HRIQHG&DV PRUHHWED RQ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

&OLPDWH PRGHO SURMHFWLRQV GRWRMZ DU URDHWV RBIHILHOE DYUHHLQJ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

36LIJQLILFDQW SURSRUWLRQ ™~ GRIFRDQHR QW ZKH @ PXVOWLS®H ORFDWLRQ
3/DUJH SURSRUWLRQ™ GHILQHG @V DKWHQHDMMWLS BH @ORFIDWLRQV DUH



7KH DERYH WKUHVKROGY DUH XVHG ®DVRMPHW @YL RH SURN LGHRUHDZ K H L
PD\ EH VSUHDG DFURVV PXOWLSOH OR¥FROIM)RIW [RIGL YLHEIXOQ R PRW
ULVN WR EHJLQ VLJQLI\LQJ ZKHWKHUDWIKOH B H RIWH BWU IOVHY HDAQV  WRKZH R
UHFRPPHQGHG WKDW LQGLYLGXDO OWHDWLRQ \P DWH IDRFXW\D/'W B \WHL SVDH
VFUHHQLQJ 7KH RYHUDOO ULVN VARUKPRRIUWKRZ SURMBNVWG KRQ KD PR X
ULVN WRSLF VFRUHV $ SURMHFW VFRWKD R YRHW B0 R DKOL KR U LIVNGLLIY 1L G X
VFRUH KLJK $ SURMHFW VFRUHV RYHWIXEO AMGLXYR WXDA ULENWRHF'
$ SURMHFW VFRUHV RYHUDOO ORXOUUVWNLWRBOHVRVFARKH KQGK YLGX




$ZDUH IRU 3URMHFWYV

6HFWLRRI

' 6&/%,0(5

7KH &RQWHQW LQ $ZDUH DQG LWS/ RXWHXWWHSRDQYGCLD G YRYLIBHMDLODE
ZLWKRXW ZDUUDQWLHV RI DQ\ NLEG HIRVWHKH HY{ S OHWWH G [R/H Q WSOH U P L
SXUVXDQW WR DSSOLFDEOH ODZ $BROLH\D WH[$H HOLW ROQDILAPS/ORE G ZIDQURL
QRW OLPLWHG WR LPSOLHG ZDDQOQUMBW\R PR PKODQWWDIEFDOLIW S X U ¢
GRHV QRW ZDUUDQW WKDW WKH | R@FHQMRQ@VORR @ W XIQLH HQ UXISAHV BB F
GRHV QRW DFFHSW DQ\ UHVSRQVLELORWSK HR UGBIQLFREHQFDNWY \L QHW ¥ R UF
GLVFODLPV DOO OLDELOLW)\ LQ U KWS MFRVWRKA H R X O OMAHWR H W/HHHD \& RERAVY L
HYHU\ DSSOLFDEOH MXULVGLFWLRQ

1IHLWKHU $FFOLPDWLVH QRU DQ\ WKKDGOSBEHVO\LPEQWHRW BQRMUGRUV
RU GHOD\V LQ FRQWHQW RU IRU DK HUFFRLR QAK W B.RIOQV H Q W H U LIRQ FHH (
LQIRUPDWLRQ SXUSRVHV RQO\ 7KH ISFRIDMWLWGIWD QG $URF L\GRHIXGJ EMN \$ FZKQ. F
$FFOLPDWLVH EHOLHYHV WR EH U HXOYIRXEO HV DRODGS B KW 8 WH MY MUK HH Q@G IHR
WR GDWH FRPSOHWH DQG FRUUHFWD QYR HY DWHV ARG R LRQV RIUQLD H
LPSOLHG DERXW WKH FRPSOHWHQ IBDEV ODWR XD B\Y DILKMIED BLMA\WAL W K LU
&RQWHQW $Q\ UHOLDQFH \RX SODFHHRUHX ¥ K U DA ROR DML RRX UV RE R HU L

7KH &RQWHQW GRHV QRW SURYLG RH@DW | RADA RO HI®YOL FBIP R QYWY @I WR
DGYLFH RU PDNH DQ\ UHFRPPHQGDWLBRYFLBDID UG WU SPHOPMFXQQYH V
SURGXFWV $FFOLPDWLVH ZLOO QRWJEHFOXNEGHENRL WDHD GHRWV V R H GGELD
LQIRUPDWLRQ REWDLQHG LQ RXUH&B@W®Y WOEND H8 VRIW W R HHUVRDG QQYHV W
GHFLVLRQV $FFOLPDWLVHYV RSLQLRQV AHYGEBIQD B YHGY VDR HE HE D\HHDG DRE,
DUH ZULWWHQ LQ JRRG IDLWKZEXMWDQRUHEBHWMPMW® \RURIP ROLHG LV
WKHLU DFFXUDF\ RU FRPSOHWHQHVV EBBF®K P DVRIQGIX EW QRR VW DYXHAKVRPUH(
EXVLQHVV DV GHILQHG LQ WKH 8. V NHOWQFEWO 6H DYLG HWK Bl Q8GR Q BVIH Q \
SURYLGHG LQ RXU VHUYLFHV DQG SURQEBFW\D D OHQRRWFRQWWQW N & D |
DGYLFH

5HSRUW JHQHUDWHG E\ 1LVKDQVSKL DQ QMKHDMREPHOIW KADIEN _ 'DWH FUBHEDWH® XLOG 9HUVLRQ ulJ



$ZDUH IRU 3URMHFWYV

6 HFWLRRQ

,QWURGXFWLRQ

7KLY UHSRUW VXPPDULVHV UHVXOWYV |IURPFDVHOIZRKBIWSURMWNW AUHRQI
DUH GHWDLOHG LQ 6HFWLRQ Rl WKLV UHSRUW

7KH VFUHHQLQJ LV EDVHG HRY WOSK BEDAWMHWD VHW FRPSLOHIGQIBRP DMK
FXUUHQW FOLPDWH DQG UHODWHGVWHGDRIGDH/QWHRNV H R W MUK BHLMXKY S U R MK |
DUH FRPELQHG ZLWK WKH SURMHFWY\ DEHOHM WU M UWXIUKM. QUR L @ OR.B B M
SRWHQWLDO IXWXUH ULVNV WKDW F&RBEQGLOJIOXHQFH LWV GHVLJQ DQ

SBURMHFW ,QIRUPDWLRQ
65, :DWHU 5HVRXUFHY '"'HYHORSPHQW ,QYHVWPHQW 3URJU

IRUWK :HVWHUQ 3URYLQFH

&RQFHSW 3DSHU

$IJULFXOWXUH

,UULJDWLRQ VXUIDFH JURXQGZDWHU DQG GUDLQDJH

,UULIJDWLRQ

&KRVHQ /RFDWLRQV

6UL /DQND



$ZDUH IRU 3URMHFWYV

6 HFWLRRQ

SURMHFW 5LVN 5DWLQJV

%HORZ \RX ZLOO ILQG WKH RYHMBEBBW WRJUMVWKHHZURYK WKIHDGSDRIFKD'

DVVRFLDWHG ZLWK HDFK LQGLYLGXD® BURW WREV FZDWR M MVHG DA 3$ZD
UHFRPPHQGHG IRU IXUWKHU PRUH\GHWDLOHG FOLPDWH ULVN DQDO

7KH UDGDU FKDUW SURYLGHV DQ POHUYVHNYXY IUBAKRRNW Q/GLURLGXFDQV
FROQMXQFWLRQ ZLWK WKH ILQDO WDWKLH IS WRV & HW HUP IDQ AKRIOHHW KRHU L
VKRXOG EH DVVHVVHG LQ IXUWKHUUGHWIFBOM ®KKH JHYEV ¥ DQ & L IROHW HO
ULVN WRSLF 7KH JUHHQ EDQG LQ @OHYHOUFRIOBLWNKILIHVYWODDNORQHWR L

,Q WKH UHPDLQLQJ VHFWLRQV RIPRRPWHQ@WBRBU WV PRWRY GEHMDLOAHKUPD
DQG SRVVLEOH IXWXUH FOLPDWH FRQBLWLERQOQFEBQGRDVXRFMWLREPE BI
VWLPXODWH D FRQYHUVDWLRQ ZLWK R WGRVWHFWP LEHV IKIRZH WK H\Q ZRN¥ G B
IXWXUH FOLPDWH FKDQJH ULVNV DW WRK HGGHV MWIR) WHFIHIHW /ERQWH \DW X G
DQG RWKHU WHFKQLFDO UHVRXUFHV IRU IXUWKHU UHVHDUFK

)LODO SURMHFW ULVN UDWLQJV

+LJK 5LVN

%WUHDNGRZQ RI ULVN WRSLF UDWLQJV
$ 7THPSHUDWXUH LQFUH

% :LOG ILUH

& 3HUPDIURVW

' 6HD LFH

( B3UHFLSLWDWLRQ LQF!

) JORRG

* BQRZ ORDGLQJ

+ /DQGVOLGH

, 3UHFLSLWDWLRQ GHF

- :DWHU DYDLODELOLW!'
'LQG VSHHG LQFUHDYV

/ 2QVKRUH &DWHJRU\

0 2IIVKRUH &DWHJRU\

1 :LQG VSHHG GHFUHD\

2 6HD OHYHO ULVH

3 6RODU UDGLDWLRQ F



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ il

* 4

7(03(5$785( ,1&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRHDNV¥H KN H R SHHUDW XLR LA\ GW\R KLHQU
IRU DQ LQFUHDVH LQ LQFLGHQFHV ZKWWH OFX UQRV) VE HG M X LILE LWH\G IVQ G [
WKUHVKROGY LQ WKH +HOS DQG JGRWDLWYV RFWRR QD | RKDIQXILVY K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI KLJK WHPSHURDWXUHMH \FOYQIH®O DV SRWHQWLDO

+RZ FRXOG FXUUHQW KLJK WHPSHRBRMMEWHWYBIQH EZWWWRKWS | XW XU
FKDQJH"

+ +HDWZDYHV SXW VWUHVV RQ EXLOWH QUY FDXG LR KWRID GV DD\GWRW K |
OLQNV ,Q FLWLHV WKH pXUEDQ KHDW RV ®HBQ® JUHDD WHIBU 8 B D W KWK H

+ :DUP ZHDWKHU FDQ UDLVH VXUIDFHVAHW RUUW HASH DRAX WG RV WU L |
DGGLWLRQ WKLV FRXOG LPSDFW ORFDORHZER V\WRHPMV LIRRGWRRUQDC
SRWHQWLDOO\ KDUPIXO PLFUR RUJDQLVPV LQ ZDWHU FRXUVHYV

+ +HDWZDYHV FDQ KDYH DQ LPSDFW \RQDING URMRIW U &6 DBURRGB/X FW LY

+ +LJK WHPSHUDWXUHV FDQ KDYH LPS®lWF BMDRQWQIRWIHGHBDQGHE)
GHPDQG IRU FRROLQJ FDQ H[FHHG LQF UMPH® W QOD GGEWHRDHW R QVED
RXWDJHV DQG EODFNRXWYV

$ +XPDQ KHDOWK FDQ EH DIIHFWHG [B\P3DWIPHW BHQ LRGN TYRO LW\ DQ
WUDQVPLVVLRQ H J PDODULD DQ® FBWIDGE XEH KHUHK W UFDIQU BMHIPFSSH UD W X |
$ :LOGILUH ULVN LV HOHYDWHG GRGM QWKBWRG B\Q IXHKE0 ¥D SR BRRIW LQJ
DQG IDVWHU VSUHDG

+ 3HUPDIURVW DQG JODFLDO PHOW USIHURRG\WDV LPSDFWHG E\ ZDUP

$ ,] RXU GDWD VXJJHVWV WKDW WKHELHDWHE BA[LWHKY KQJ KK DHDRISSHU D W\
UHJLRQ WKH\ ZLOO EH KLJKOLJRU\MG 7HQ V HZIX\HIUGIF DX GAHK H[UWMWBLQJ ZL
ZHOO DV DUHDV SRWHQWLDOO\ LPSDOWH® W\ SHUPDIURVW DQG JODFL

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

f &OLPDWH PRGHO SURMHFWLRQV GR (
VHDVRQDO WHPSHUDWXUH ZLOO LQFUEF
LQ WKH SURMHFW ORFDWLRQ

¥ .1 \RX ZDQW WR NQRZ PRUH DERXW S
FKDQJHV LQ WKH SURMHFW ORFDWLRQ
Rl *&0V DQG HPLVVLRQV VFHQDULRYV S¢
WR 7KH 1DWXUH &RQVADWDBIQEYDW G
IRU GHWDLOHG PDSV DQG (QYLURQPHC
&DQDGLDQ &OLPDWH &KDQJH 6FHQDUL
IRU VFDWWHU SORWYV RI H[SHFWHG FKI

KDW QH[W™"

6HH WKH VHFWLRQ )XUWKHU UWDIBUW\Q JDW QN KHH GI® ® RE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHV WKDWROQURFK®YIXQWREUPDWRUPDWLRQ

&OUFNURUHUKRU WKH ODWHVW QHZV DQG LQHRWUPDMLR D Q6 OO PQ
FKDQJH



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ il

* 4

35(&,3,7$7,21 ,1&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRHIDNHIG KSLUKFY B QW DWILRIQVD QV&R W& H
IRU DQ LQFUHDVH LQ LQFLGHQFHV ZKW WH OFX UWQRVD VE HG M X LILG LG BVQ G
WKUHVKROGY LQ WKH +HOS DQG JGRWILD\V RHFWRR QD | RK/DIQXILV@ K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI KHDY\ SUHF L SVHAQDWALIDROQ | K WEKQW \F PN QZHH/O DV S

+RZ FRXOG FXUUHQW KHDY\ SUHFWSR WML RH)Y HDQ | FZRW KRNV 1 XW X L
FKDQJH"

+ 6HDVRQDO UXQRII PD\ OHDG WR HUR®
VLOWDWLRQ RI ZDWHU FRXUVHV ODNH
+ JORRGLQJ DQG SUHFLSLWDWLRQ LQG
HYHQWYV

+ ,Q FROGHU UHJLRQV VHDVRQDO VQR
OHDG WR RYHUORDGLQJ VWUXFWXUHYV
ULVN

+ ,1 RXU GDWD VXJJHVWV WKDW WKHUF
KD]JDUGV DVVRFLDWHG ZLWK KHDY\ SUI
WKH UHJLRQ WKH\ ZLOO EH KLJKOLJK'
LQ WKH UHSRUW 7KLV PD\ LQFOXGH H
DQG ODQGVOLGH ULVNYV

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

+ &OLPDWH PRGHO SURMHFWLRQV GR HFRWLWDWHIR QKD WOV HQF R QD\DH
ORFDWLRQ ZKLFK FRXOG LQGLFDWH REQEFHODMPLYDMO\ ¥HHK WGKHI UWHH VR
DJUHHPHQW DQG XQFHUWDLQW\ LQ HH® RIDWKLYORNYPWW DANQ WWKHH |
WKLV FRXOG DOVR PHDQ SUHFLSLWW WGERQRSHDDWH H QRU DRDH 8 RMQ HESHHF
HOVHZKHUH LQ WKH UHSRUW IRY PROMD\GH® DR % RH FLISR WIDFW RRQG H F L
$ ,1 \RX ZDQW WR NQRZ PRUH DERXMW SWRWHIFW O& FIXWQRE@WEQRNK D U
DQG HPLVVLRQV VFHQDULRYV SOHDVH U®FN&OWRD WKH I [RIDNGSH W DELROQNGH |
PDSV DQG (QYLURQPHKQ®WD&ELQPDGHIVPDWH &KDQJHIRBHDIDU WW U HVORRU
H[SHFWHG FKDQJHV

:KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDWNKHHBI® ® RE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQ@IBRQRDKALIRRD WHOMBKWDIQIH W I



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

)22

$&8&/,087,6( &200(17$5<

2XU GDWD VXJJHVW WKDW WKH SURMH
D UHJLRQ ZKLFK KDV H[SHULHQFHG UH
IORRG HYHQWYV LQ WKH UHFHQW SDVW
H[SRVXUH LQ $ZDUH PHDQV WKDW EHW
DQG WKHUH KDYH EHHQ PRUH WKDC
VLIQLILFDQW ODUJH VFDOH IORRG HY
UHJLRQ 7KLV LV EDVHG RQ SRVW SURI
I[URP WKH 'DUWPRXWK J)ORRG 2EVHUYD
8QLYHUVLW\ RI &RORUDGR 7KH ULVN LC
IORRGLQJ LV GHSHQGHQW RQ ORFDO J
IDFWRUV LQFOXGLQJ

f SBUR[LPLW\ WR WKH FRDVW DQG LQOD
FRXUVHYV
¥t /RFDO WRSRJUDSK\
t 8BUEDQ GUDLQDJH LQIUDVWUXFWXUH
¥t 8S WR GDWH LQIRUPDWLRQ RQDLOPDE® M IRMNOZRWO GRUGHDIP/SDWH 81(3
*OREDO 5LVN 'DWD 30DWIRUP

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDMW GRKIN WMKWIXMWHAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWH® @/® LQWIHHQMH WK HO RRGT XN @ BW V
$ ([LVWLQJ HQJLQHHULQJ GHVLJQV RIL\RQRWKW DLIWPIS DW R | FRELPLIGWAR) O F
ULVNV IURP IORRGLQJ 6HH &ULWQBDOJWRVUWYKR OGN WILR QVKRIU +XU W F
KRZ D FKDQJLQJ FOLPDWH FDQ LPSDEWGRQLEQLWW PRG MICIM VKROGV D
+ ,1 IORRGLQJ LV LGHQWLILHG DVWK s RWRMWENO ISWREOHRAFRPPHQG
ORFDOLVHG DQG LQ GHSWK DVVHVVFHDUW RY FDQUKBQREW XWHIG/ WR |
SURMHFW GHVLJQ SURFHVV LI QHFHVVDU\

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 RXOG WKH H[SHFWHG SHUIRUPDQF I DRNHFVL @ W/ H® S DIFBIHKEI BMKIID RR:
4 ,V WKHUH D SODQ WR LQWHJURWBE FQVRDIMWH FKXDVDRHQW Q RWR WKIKD SUR
4 :LOO WKH SURMHFW LQFOXGH FRQWIQKRW\ IRO DRRQ WK QEKH & VIXIF
RSHUDWLRQ LQ WKH HYHQW RI IORRGV"

'KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ® KIO/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQVRLE@O VWIOR@ DM FWDQJHVR



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

+

35(&,3,7$7,21 '(&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRFHEBIWHEKL B HHGYIMDWILRQ DRG
SRWHQWLDO IRU DQ LQFUHDVH LQ L@F VGH®FEHDU BKHILH BXQ RWQEH G/
&ULWLFDO WKUHVKROGV LQ WKH +HOSUDN®EUJCGRWILDYV \RHFWRRQD
FOLPDWH FDQ LPSDFW RQ FULWLFDOGNKUHVKROGY DQG GHVLJQ VWDQ

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVODMNHG VQWKRR K F
FXUUHQW LPSDFWV RI GHFUHDVHG SUS$IRWSHQWDLVDIOR X WXHGIWAK D JHVO O

+RZ FRXOG UHGXFHG SUHFLSLWMNMWVHRIQQDZIHFKMRWWHI XSWRWMH FOLPDWH

+ '"HFUHDVHG VHDVRQDO UXQRII PD\ HJ
SUHVVXUHV RQ ZDWHU DYDLODELOLW\
DQG TXDOLW\
+ ODULDELOLW\ RI ULYHU UXQRII PD\ E
WKDW H[WUHPHO\ ORZ UXQRII HYHQWYV
PD\ RFFXU PXFK PRUH IUHTXHQWO\
+ BROOXWDQWYV IURP LQGXVWU\ WKDW
DGHTXDWHO\ GLOXWHG FRXOG QRZ FR
PRUH FRQFHQWUDWHG
+ ,QFUHDVHG ULVN RI GURXJKW FRQGL
OHDG WR DFFHOHUDWHG ODQG GHJUDC
H[SDQGLQJ GHVHUWLILFDWLRQ DQG PF
VWRUPYV
$ ,1 RXU GDWD VXJJHVWYV WKDW W K FIUHWDHGH ZH. W W WELHORIU K D MoHUGS 8 LDH/RLFS |
UHJLRQ WKH\ ZLOO EH KLJKO LJKWHG7 KIOW R DK H QI Q QGW KZD WS DYDLO
ZLOGILUH

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

+ &OLPDWH PRGHO SURMHFWLRQV GR HFR®LWDWHIR Q' KDWOV BB ¥R E&DOH
ORFDWLRQ ZKLFK FRXOG LQGLFDWH RQEFHODMPLDMO\ WHHK WGKHI UWHH VR
DJUHHPHQW DQG XQFHUWDLQW)\ LQ HH® RIDWKLYORNWYPWW DANQ WWKHH |
WKLV FRXOG DOVR PHDQ SUHFLSLWWWGRW RS BMWMOHWQRUDRIB\ & K WQHI
HOVHZKHUH LQ WKH UHSRUW IRV PROD\GH® DR % IRH FLISR WIDFW RRQL Q F L
+ ,1 \RX ZDQW WR NQRZ PRUH DERXMW SWRWHIFW IO& FIXWQREBWEQRNK D U
DQG HPLVVLRQV VFHQDULRYV SOHDVH U®FN&OWRD WKH I [RIDNGSH W DSLFOQNGH |
PDSV DQG (QYLURQPKQ®WD&ELQPRGHIVPDWH &KDQJHIRBHDIDUI WW U HVORRAU
H[SHFWHG FKDQJHV

KDW QH[W™"

6HH WKH VHEFWLRQ )XUWKHU UWDIBU\Q JDW QVKHHBI® ® ®REG WRRV UHSRU
VHOHFWLRQ Rl UHVRXUFHV WKDWQURFK®I IJXQWREUPIDWRUPDWLRQ
&OKFHNRKHURU WKH ODWHVW QHZV DQG LQIRQRDRAQIRRD WHIOMKMDIQUH W |



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

216+25( &$7(*25< 672506

$&8&/,087,6( &200(17$5<

¥ 2XU GDWD VXJIJHVW WKDW WKH SURNMN
D UHJLRQ ZKLFK KDV H[SHULHQFHG &D
VWRUPV LQ WKH UHFHQW SDVW $ KLJF
$ZDUH PHDQV WKDW EHWZHHQ DQG
WKHUH KDYH EHHQ DW OHDVW RQH &D\
LQ WKH UHJLRQ 7KLV LV EDVHG RQ SR
GDWD IURP 81(3 *5," (XURSH
¥ 2Q WKH 6DIILU 6LPSVRQ +XUULFDQH
FDWHJRU\ VWRUP LV FKDUDFWHULVHC(
ZLQGV LQ H[FHVV RI NP KU PV
f (YHQ WKLV OHDVW LQWHQVH VWRUP
SOHQW\ RI GDPDJH DQG EH OLIH WKUH
f 7TKHVH UHJLRQV PD\ DOVR VXVFHSWL
LQWHQVLW\ EXW PRUH IUHTXHQW WIWRTXADOWVKMREKPIV DQWVWHQULDM © WY
f 8S WR GDWH LQIRUPDWLRQ RQ M®WRDPDUWIOWNE @ RURDEBZILGH LRWIHGDPSO
81,6'5 VOREDO 5LVN 'DWD 30ODWIRUP

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDMW GRKIN WMKWIXMJHAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWH® @R LQWIHMHQMH WKW URSTRKBQFPAWR
+ ([LVWLQJ HQJLQHHULQJ GHVLJQV RIL\RQRWKW DLIWPIS DOW R | FIRELPLIGWAR) I F
ULVNV IURP WURSLFDO RU H[WUD W R SIVKIR®D & W RIUP W K6HH H+ QIS W L OIRY
IRU IXUWKHU GHWDLOV RQ KRZ D FKIR®JLRUWL W DORPO \WHK B BQK RPSI/F\L
VWDQGDUGYV

f ,| FRDVWDO VXUJHV DQG KLJK ZLQWNQIULIDOLGH®E DHP G RV WX 5 RS
UHFRPPHQGHG WKDW D PRUH ORFDOLVHG ADQ® LLHG GRISW K7 R VY H\M RH @
WKHQ EH XVHG WR LQIRUP WKH SURMHFW GHVLJQ SURFHVV LI QHFHVV

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 RXOG WKH H[SHFWHG SHUIRUPDQFH QKM RBWQ BWH QPQ BH URIG WEK KK
DVVRFLDWHG ZLWK WURSLFDO VWRUPALGGV"VWRUP VXUJHVY DQG VWUR
4 $UH WKHUH DQ\ SODQV WR LQWHJUWMWH O VR\DRUH RKNQ JBIVMHWYRWY
SURMHFW"

4 :LOO WKH SURMHFW LQFOXGH FRQWILQKRW\ IRO DRRQ WK QEKH & VIXIF
RSHUDWLRQ LQ WKH HYHQW RI VWRUP GDPDJH"

:KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ® KIG/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQVRIUP® WORK®DWHD BKWDLQJIHW R



$ZDUH IRU 3URMHFWYV

6HFWLRQ

'$7(5 $9%,/$%,/,7<
$&&/,087,6( &200(17$5<

¥ 2XU GDWD VXJIJHVW WKDW WKH SURNMN
D UHJLRQ ZKHUH WKHUH PD\ EH IXWXU
VWUHVYV \% V. $ KLJK H[SRVXUH
$ZDUH PHDQV WKDW HLWKHU ZDWHU V\
MHWUHPHY RU KLJK VHDVRQDO WHPSH
FRLQFLGH ZLWK UHODWLYHO\ ORZ UDL
ZDWHU VWUHVV LV GHILQHG DV pOHVYV
OLWUHY DYDLODEOH SHU SHUVRQ SHU
FOLPDWH LQIRUPDWLRQ DV ZHOO DV W
LQFRPH HOHFWULFLW\ SURGXFWLRQ .
HITLFLHQF\ DQG RWKHU GULYLQJ IRUFF
SURFHVVHG GDWD IURP $OFDPR HW DO
I[URP SRSXODWHG UHJLRQV KLJK H[$BKXMHD DPRYBRORWHIPLEH U R WXHW KV L
GHJUHHV &HOVLXV DYHUDJH RYHU PRIQWER®Y OF  FROLHMVAL GVHK ZOQW K PPREHU F
DYHUDJH RYHU PROQWKY 7KLV LV EDVH&RRQ@ERVW BRIORG BVWWHHFG SG bDAD V
&OLPDWRORJ\ &HQWUH *3&& &OLPDDLG BHMHPIH R I8TERIONS IBBEHFWLRGQG
f 7KH VLWXDWLRQ PD\ EH H[DFHUEPRRNPKG W L WIKRHQ HRIWV Z2DFH B ZVMWE RW I
WKH DUHD DQG FKDQJHV LQ ORFDO GHPRJUDSKLFV
f $Q DVVRFLDWHG UHGXFWLRQ LQ ZDVQHIU DX DYOH WP FRKXW (R @ GWKRH KDUYRH!

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDW GRKINW WMWIXMJAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWHGLWRWLQEMXHRGNM WIKWDMU DIUY-D IDADDU
VXITHU IXUWKHU LI IXWXUH SUHFHBWUWDWH. R,@ AWH SV R 8 HHFEY\DHSGR WDRV L R C
WHPSHUDWXUH ZLOO IXUWKHU\L®BSDNRQRDD ZADWDH O IDEVOCLIOM\ERD ZWW H U |
ZKHUHE\ WKHUH PD\ EH D VKLIWDLEL QIKWM\ WLPLQJ RI LWV DYDLO

+ ([LVWLQJ HQJLQHHULQJ GHVLJQV RILRQRWKW DLWIS DIOW R | FRELPLIGWARK) I k
ULVNV IURP ZDWHU DYDLODELOLW)\ DEM PGINW LB BHV VED QW DB W R U Q\RK/
+HOS JORVVDU\ VHFWLRQ IRU IXUWEKHY) GHOWPD®/\W KQ QK RE S FRK R
WKUHVKROGV DQG GHVLJQ VWDQGDUGYV

+ ,1 ZDWHU DYDLODELOLW)\ LV UWRBEHQMHA IIIRLG WK/HDSSRWHBWLD®Y SV UHF
PRUH ORFDOLVHG DQG LQ GHSWK DVVEVWPHIMWMWLRY FDQUWKE REW XAKH
WKH SURMHFW GHVLJQ SURFHVV LI QHFHVVDU\

f ,1 \RX ZDQW WR NQRZ PRUH DERXWWSWR B EFMOHE [FEKIDWQI HQ MXK 5 U |
SOHDVH UHIHU WR WKH :RUOIT SHERKWFHYV ,QVWLWXWH V

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 +RZ ZRXOG D ODFN Rl ZDWHU LPSDFMH RKKW K BBRMEFMWHUIRUPD
4 :RXOG D UHGXFWLRQ LQ ZDWHU VXS SKH KBHFWRQVHIXMQRE D QRW
SURMHFW"

4 :LOO WKHUH EH D ZDWHU VKRUW®D R H RROUNVW® ¥ LSW RMWHFIMWW HJI\ LQ S

4 :LOO LW EH QHFHVVDU\ WR FDUU\ RXWVYPWGWVDYDRLODRE LRILWKHJ.
ORFDWLRQV" , VR WKHVH DVVHVVPHQWDMWHKRKDGIJWDNH LQWR DFFRX(
4 :LOO WKHUH EH DQ LQYHVWPHQWRD RDWSHWD FHW L FHMQW/R WKHHFXS) P L
TXDQWLWLHV RI ZDWHU UHTXLUWMGHWRU LWV RSHUDWLRQDO SURFH

'KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ®W KIO/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQ@IRQ@RDKAMLRRED WHOMBKWLIQRIH W R



$ZDUH IRU 3URMHFWYV

6HFWLRRI
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1 63((" ,1&5($6(
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:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

$ 7KH SURMHEW LV FRQVLGHUHG WRZKQ®%HDRHG MKKPH ¥ H QLWL VDL 8 RWY\H @/
LQFUHDVH LQ LQFLGHQFHV ZKHUH FXUURQVE HG WXL DICF LW\ BVQ GEHHG V&
WKUHVKROGY LQ WKH +HOS DQG JGRWDLW\V RFWRR QD | RKDIQXILVY K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI LQFUHDVLQJ DIOQ X WSKHHGFRY EHD/O DV SRWHQW

+RZ FRXOG VWURQJHU ZLQGV DIl
SURMHFW HYHQ ZLWKRXW IXWXUH FOLI

+ 7KH GHVLJQ DQG RSHUDWLRQ R
LQIUDVWUXFWXUH HJ ZLQG WXUELQF
E\ WKH SUHYDLOLQJ FOLPDWLF ZLQG F
+ *LYHQ WKH HQHUJ\ LQ WKH ZLQG L\
ZLQG VSHHG D VPDOO FKDQJH LQ WKF
FDQ KDYH VXEVWDQWLDO FRQVHTXH(
ZLQG HQHUJ\ DYDLODEOH
+ 6LPLODUO\ VPDOO FKDQJHV FRXOG
FRQVHTXHQFHV IRU ZLQG UHODWHG
ZLQG VWRUP GDPDJH
+ ,] RXU GDWD VXJJHVWYV WKDW W KIHRSH. FIDVO D\QN R JLPAW L Q J WUKLW NU HRJ L R
KLIJIKOLIKWHG HOVHZKHUH LQ WKH UHSRUW

:KDW GRHV WKH VFLHQFH VD\ FRRGBHKDSSHQ LQ WKH IX

+ &0LPDWH FKDQJH FRXOG DOWHUQWXHG JRHR IWRIS K\LIFDE RO\ O L E R WILIRE
UHVRXUFH

+ &OLPDWH PRGHO SURMHFWLRQ V SHHDRIVL @ QXCLAHHON D RDIVQ BHDW ZS§Q C
FKDQJH E\ PRUH WKDQ WKH FXUUWAQW LQWHU DQQXDO YDULDELOL

+ &KDQJHV LQ H[WUHPH ZLQG VSHHGRSDNVAFDRDW® HBURISW RDB[W WR WU
XQFHUWDLQ +RZHYHU WKHUH KDYHIBEHQ EXWX ®RUH W K DAM QAXH HWHD V
VWRUPV EULQJ ZLWK WKHP DQ LQFUHDBVHRDLWD ®RHEIRNLRQ OZV QY & UFPD'
IORRGLQJ

$ *LYHQ IXWXUH XQFHUWDLQW)\ LW HV\D 6 ¥ VWD EDPGWRS A B GHL X OWOK H U H
LQ PLQG WKDW LW FRXOG FKDQJH B®OWKHDNXWXUBG 7(IKQH USIL(FHHVR
$VVHVVRHG@W SURYLGHY D XVHIXO JOREDO RQHUYLHZ RI ZLQG LQIRUPL

:KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDWNKHHBI® ®RE WRRVY UHSRU
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQDRWGP BWLLARMWBIHRKDLIMI W I



$ZDUH IRU 3URMHFWYV

6HFWLRRI

7KH VHFWLRQV DERYH GHWDLO DOO $AD0H¥HDGH0 BIF &GP /8ZVHNMY NORBP U H
GHWDLOHG /RFDO FRQGLWLRQV KRZAHYWR LFDRXEKIDKHIBEQ\ FRQEBUQYV
ULVNV QRW GHWDLOHG LQ WKLV UHBRUW YHWWL\ DWAF RPRHQK HXSUW K Bl
VLWH VSHFLILF LQIRUPDWLRQ RU WRMRXW GHWIFIXWWULRQYV ZLWK WKH S



$ZDUH IRU 3URMHFWYV

6HFWLRRI

+(/3 $1' */266$5<
ORGHO DJUHHPHQW DQG XQFHUWDLQW\

$OWKRXJIK FOLPDWH PRGHOV DUH RRHQ VDWH /W BRRGIHEPRBYIRKY MVE&R SW +
FOLPDWH FRQGLWLRQV ZLWK D GHJWHB QRO RR Q UHFH.Y HHD BHOLSAK D 2\ROKRM@)
EH PDGH 2XWSXWV IURP GLITHUHQWHRO LPDHNWVH RGO \D RIDMHIH ®RI SRV
IXWXUHV WR FRQVLGHU DQG XOWLEDWHDRWLRQEZ HWRDW DM HR | ,Q R¥AM.!
SURMHFWLRQV DUH GHVFULEHG DVJKBWLRU XSGRRMAHRQWDLLAA \ ZKIHIE HOWH B\AH
R *&0V DJUHH RQ WKH GLUHFWIHR) PP LWRUGH RU W KECHYUOH

(YHQ ZLWK LPSURYHPHQWYV LQ FOLKDMAH ZAROGHOBPRRUQ X QF HWWMDILIQH O \
FOLPDWH VWDWLVWLFV RI UHOHYDQG®HR SHRUDMHRGHUVRI @ SOMMKAWY V
LQIUDVWUXFWXUH ZLOO EH DYDLWBEWN IORR RRWRSDXWH MRIGH®\RXFD O
ORQJ WHUP DYHUDJHV HJ FKDQJHQ MHPSHUDWK PR QRNMK®U HAHISLWDW
GHFLVLRQV RQ DVVHW LQWHJULW\ DQG WBUPWYWDW IEHVE BV HR& R QN VK
VXFK DV WKH PD[LPXP H[SHFWHG PHOXW® ZLGOGUBHEHGI DRW WKHQW
FDVHV SURMHFW GHVLJQHUV RU HQ JIGHQHNIM \ VRKGRDFDGV 1 HJ i @ D WIHGBJI WAK
WKH SURMHFW VHH &ULWLFDO WKHWHNVBRD\GN Z\KHFWKLHRD H{HOWRZQ D GG
DUH WKUHDWHQLQJ WR H[FHHG WK HIPQRWQ EIDY LA/Q DSFFFIHPSDMDHE ® R GUHHOTVX F [
XVHG WR PDNH VHQVLEOH DVVXPSWLRQPDWE $ R WIHEWDIHD/O RE KICHIUHHWD ¢
SURMHFW RU WR REWDLQ HVWLPD®\HVRRI WEBHUYVWXQH ZKZFK ERRQEH
WKH UREXVWQHVYV Rl DGDSWDWLRQ RSWLRQV

7KH NH\ REMHFWLYH LQ WKH UDPMKRIUXIQFBIKH WIRLGWILQH DQG LPSOHPHC(
DGDSWDWLRQ RSWLRQV ZKLFK \ERW KXSWRYQ®HFD LEPHDQMH LW IZBIO O DV
UDQJH RI SRWHQWLDO FKDQJHV LQ IXWXUH FOLPDWH

&ULWLFDO WKUHVKROGYV

7KH UHODWLRQVKLS EHWZHHQ D FBOWRBWG WGV RIE G DDAHG DV X FFH V
IRU D SURMHFW >6RXUFH :LOOBZV (Y DQGGRIRRDWHDDGDSWDWLRQ 5
XQFHUWDLQW\ DQG GHBL&,BRDHFRRLODO 5HSRUW 8.&,3 2[IRUG@

$ NH\ LVVXH WR FRQVLGHU ZKHQ DVVHVVERDQDG®GUBVWNRULW IWKR JF!
WKUHVKROGY RU VHQVLWLYLWLHVFHQGWDWKB QRS N B B WIL®R (BIHW | RHQPYDLQ R
&ULWLFDO WKUHVKROGYV DUH WKHOEHRXDGG ULIHYWRIOWDBEQ HAMWA B HH O
GLDJUDP DERYH LW FDQ EH VHHQ KREZ PEFEWSEMWMDE WK BHWIOR® 8 VL QQW F
PD\ EHFRPH PRUH IUHTXHQW DQG XQIPPAHISWDEOH LQ D IXWXUH FO

&OLPDWH FKDQJH VFHQDULRYV FDQ EH X&W @ WR PRAH LO LWWKIDWX HV W KEUHH M
WKH IXWXUH 7KH VLPSOHVW H[DRBOHGHYHWEKH KKHIXWDWIHD KGLIJKWYV
WKLV WKUHVKROG WKH VLWH ZLIOHWLIRWRIGV WKH IIORRIG RGN B Q FGIL Q H
WKUHVKROGY /RRNLQJ DW WKH FQRRDWHEW WHEPGO HQH®W KRWYW W RWHK HWJ |
VKRZQ E\ WKH EOXH MDJJHG OLQH *EOWHFDQQHEHKWDHWHD WWKIDGX DAOK M S Z
EHFDXVH RI FOLPDWH FKDQJH 7KLV RANEKRRWYGWVKWVFURKNMHE IPWRURFD & | W
IXWXUH £+ EHFDXVH VHD OHYHOV DORIZVLFDQEH QWAL QQWHO DWLIYHHU 6 R

WKLV FKDQJH DGDSWDWLRQ LV QHHEBD® FROOQPWRVX UFHD VLN VRR) H (DF3ULH D



RI WKH IORRG GHIHQFH

JXUWKHU UHDGLQJ

5HSRUW GHWDLOLQJ FKDQJHY LQ JOREDO FOLPDWH
7KH *OREDO &OLPDWH 3")

,3&4& UHSRUW RQ FOLPDWH UHODWHG GLVDVWHUV DQG
RSSRUWXQLWLHYV IRU PDQDJLQJ ULVNYV

0DQDJLQJ WKH 5LVNV RI ([WUHPH (YHQWV DQG
'LVDVWHUV WR $GYDQFH &OLPDWH &KDQJH
$GDSWDWLRQ 65¢(;

,3&& UHSRUW RQ LPSDFWV| DGDSWDWLRQ DQG
YXOQHUDELOLW\
"RUNLQJ *URXS ,, 56HSRUW ,PSDFWV $GDSWDWLRQ
DQG 9XOQHUDELOLW\

)& UHSRUW RQ FOLPDWH UHODWHG ULVNV PDWHULDO WR
ILQDQFLDO LQVWLWXWLRQYV
&OLPDWH G5LVN DQG )LQDQRFLDO ,QVWLWXWLRQV
&KDOOHQJHV DQG 2SSRUWXQ|LWLHYV

$ZDUH GDWD UHVROXWLRQ

7KH SURSULHWDU\ $ZDUH GDWD VHW RSHUDW®HNLBWODGHIWRIGIXW DSBS U F

NP [ NP DW WKH HTXDWRU 7KHYHHYBIRIW PHWDUR G\D WD JOREDO
FRPSLOHG IURP HQYLURQPHQWDO IGPWR IRQ 6 DWK R @ BQY HXW UHQ WQRDLL
UHODWHG KD]DUGV WRJIJHWKHU ZLWXKWSRWMH QXW B OHFKD\ON HRK WO RWHKW C
SURMHFWLRQV GDWD IURP WKH QRDY WRVPRE WHWYP GHPHQERQU RC
KD]DUG DQG LWV GDWD DYDLODELOLW\

*OREDO FOLPDWH PRGHO RXWSXW HWHDR KK BU:RIULUDE RO VPD&38 V &R
ORGHO ,QWHUFRPSDULVRQ 3URMHFW HX OVHN D V&W3 0 HEKIOQ IHWRGO
GRZQVFDOHG WR D GHJUHH JULG

>0HHKO * $ & &RYH\ 7 'HOZR®WDIKQHO (DWL% WLWFKHOO 5 - 6WRX
( 7TD\ORU 7KH :&53 &0,3 PXOWL PRB8HD GOWOVPWWI$ RKZQJIJH UHVHDU
RI WKH $PHULFDQ OHWHRURORJLFDO @RFLHW\

$ZDUH GDWD DSSOLFDWLRQ

,Q VRPH LQVWDQFHV 5LVN 7RSLF UDWL®DWDUHRQREEPVYHG RQ $ZDUH
+ JORRG

+ 3HUPDIURVW

+ IDQGVOLGHYV

&RXQWU\N OHYHO ULVN UDWLQJV

7KHVH DUH JHQHUDWHG IURP WKH @WDWN ERUGMHY VZLWKIL @ L) FRXK @ RF
VSHFLILF GDWD DUH XVHG DQG IRWBKBOW LSRRS RRIF\D W LGROIW DRUDFERX Y
RI ORFDWLRQV DUH XVHG

*ORVVDU\ RI WHUPV XVHG LQ UHSRUW

&OLPDWH PRGHO SURMHFWLRQV DQUHHRXG®HRIQHG&DV PRUHHWED RQ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

&OLPDWH PRGHO SURMHFWLRQV GRWRMZ DU URDHWV RBIHILHOE DYUHHLQJ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

36LIJQLILFDQW SURSRUWLRQ ™~ GRIFRDQHR QW ZKH @ PXVOWLS®H ORFDWLRQ
3/DUJH SURSRUWLRQ™ GHILQHG @V DKWHQHDMMWLS BH @ORFIDWLRQV DUH



7KH DERYH WKUHVKROGY DUH XVHG ®DVRMPHW @YL RH SURN LGHRUHDZ K H L
PD\ EH VSUHDG DFURVV PXOWLSOH OR¥FROIM)RIW [RIGL YLHEIXOQ R PRW
ULVN WR EHJLQ VLJQLI\LQJ ZKHWKHUDWIKOH B H RIWH BWU IOVHY HDAQV  WRKZH R
UHFRPPHQGHG WKDW LQGLYLGXDO OWHDWLRQ \P DWH IDRFXW\D/'W B \WHL SVDH
VFUHHQLQJ 7KH RYHUDOO ULVN VARUKPRRIUWKRZ SURMBNVWG KRQ KD PR X
ULVN WRSLF VFRUHV $ SURMHFW VFRWKD R YRHW B0 R DKOL KR U LIVNGLLIY 1L G X
VFRUH KLJK $ SURMHFW VFRUHV RYHWIXEO AMGLXYR WXDA ULENWRHF'
$ SURMHFW VFRUHV RYHUDOO ORXOUUVWNLWRBOHVRVFARKH KQGK YLGX




$ZDUH IRU 3URMHFWYV

6HFWLRRI

' 6&/%,0(5

7KH &RQWHQW LQ $ZDUH DQG LWS/ RXWHXWWHSRDQYGCLD G YRYLIBHMDLODE
ZLWKRXW ZDUUDQWLHV RI DQ\ NLEG HIRVWHKH HY{ S OHWWH G [R/H Q WSOH U P L
SXUVXDQW WR DSSOLFDEOH ODZ $BROLH\D WH[$H HOLW ROQDILAPS/ORE G ZIDQURL
QRW OLPLWHG WR LPSOLHG ZDDQOQUMBW\R PR PKODQWWDIEFDOLIW S X U ¢
GRHV QRW ZDUUDQW WKDW WKH | R@FHQMRQ@VORR @ W XIQLH HQ UXISAHV BB F
GRHV QRW DFFHSW DQ\ UHVSRQVLELORWSK HR UGBIQLFREHQFDNWY \L QHW ¥ R UF
GLVFODLPV DOO OLDELOLW)\ LQ U KWS MFRVWRKA H R X O OMAHWR H W/HHHD \& RERAVY L
HYHU\ DSSOLFDEOH MXULVGLFWLRQ

1IHLWKHU $FFOLPDWLVH QRU DQ\ WKKDGOSBEHVO\LPEQWHRW BQRMUGRUV
RU GHOD\V LQ FRQWHQW RU IRU DK HUFFRLR QAK W B.RIOQV H Q W H U LIRQ FHH (
LQIRUPDWLRQ SXUSRVHV RQO\ 7KH ISFRIDMWLWGIWD QG $URF L\GRHIXGJ EMN \$ FZKQ. F
$FFOLPDWLVH EHOLHYHV WR EH U HXOYIRXEO HV DRODGS B KW 8 WH MY MUK HH Q@G IHR
WR GDWH FRPSOHWH DQG FRUUHFWD QYR HY DWHV ARG R LRQV RIUQLD H
LPSOLHG DERXW WKH FRPSOHWHQ IBDEV ODWR XD B\Y DILKMIED BLMA\WAL W K LU
&RQWHQW $Q\ UHOLDQFH \RX SODFHHRUHX ¥ K U DA ROR DML RRX UV RE R HU L

7KH &RQWHQW GRHV QRW SURYLG RH@DW | RADA RO HI®YOL FBIP R QYWY @I WR
DGYLFH RU PDNH DQ\ UHFRPPHQGDWLBRYFLBDID UG WU SPHOPMFXQQYH V
SURGXFWV $FFOLPDWLVH ZLOO QRWJEHFOXNEGHENRL WDHD GHRWV V R H GGELD
LQIRUPDWLRQ REWDLQHG LQ RXUH&B@W®Y WOEND H8 VRIW W R HHUVRDG QQYHV W
GHFLVLRQV $FFOLPDWLVHYV RSLQLRQV AHYGEBIQD B YHGY VDR HE HE D\HHDG DRE,
DUH ZULWWHQ LQ JRRG IDLWKZEXMWDQRUHEBHWMPMW® \RURIP ROLHG LV
WKHLU DFFXUDF\ RU FRPSOHWHQHVV EBBF®K P DVRIQGIX EW QRR VW DYXHAKVRPUH(
EXVLQHVV DV GHILQHG LQ WKH 8. V NHOWQFEWO 6H DYLG HWK Bl Q8GR Q BVIH Q \
SURYLGHG LQ RXU VHUYLFHV DQG SURQEBFW\D D OHQRRWFRQWWQW N & D |
DGYLFH

5HSRUW JHQHUDWHG E\ 1LVKDQVSKL DQ QMKHDMREPHOIW KADIEN _ 'DWH FUBHEDWH® XLOG 9HUVLRQ ulJ



$ZDUH IRU 3URMHFWYV

6 HFWLRRQ

,QWURGXFWLRQ

7KLY UHSRUW VXPPDULVHV UHVXOWYV |IURPFDVHOIZRKBIWSURMWNW AUHRQI
DUH GHWDLOHG LQ 6HFWLRQ Rl WKLV UHSRUW

7KH VFUHHQLQJ LV EDVHG HRY WOSK BEDAWMHWD VHW FRPSLOHIGQIBRP DMK
FXUUHQW FOLPDWH DQG UHODWHGVWHGDRIGDH/QWHRNV H R W MUK BHLMXKY S U R MK |
DUH FRPELQHG ZLWK WKH SURMHFWY\ DEHOHM WU M UWXIUKM. QUR L @ OR.B B M
SRWHQWLDO IXWXUH ULVNV WKDW F&RBEQGLOJIOXHQFH LWV GHVLJQ DQ

SBURMHFW ,QIRUPDWLRQ
65, :DWHU 5HVRXUFHV '"HYHORSPHQW ,QYHVWPHQW 3URJL

OLQLSH $QLFXW DQG OHIW EDQN FDQDO
&RQFHSW SDSHU
$JULFXOWXUH

,UULJDWLRQ VXUIDFH JURXQGZDWHU DQG GUDLQDJH

&KRVHQ /RFDWLRQV

6UL /DQND



$ZDUH IRU 3URMHFWYV

6 HFWLRRQ

SURMHFW 5LVN 5DWLQJV

%HORZ \RX ZLOO ILQG WKH RYHMBEBBW WRJUMVWKHHZURYK WKIHDGSDRIFKD'

DVVRFLDWHG ZLWK HDFK LQGLYLGXD® BURW WREV FZDWR M MVHG DA 3$ZD
UHFRPPHQGHG IRU IXUWKHU PRUH\GHWDLOHG FOLPDWH ULVN DQDO

7KH UDGDU FKDUW SURYLGHV DQ POHUYVHNYXY IUBAKRRNW Q/GLURLGXFDQV
FROQMXQFWLRQ ZLWK WKH ILQDO WDWKLH IS WRV & HW HUP IDQ AKRIOHHW KRHU L
VKRXOG EH DVVHVVHG LQ IXUWKHUUGHWIFBOM ®KKH JHYEV ¥ DQ & L IROHW HO
ULVN WRSLF 7KH JUHHQ EDQG LQ @OHYHOUFRIOBLWNKILIHVYWODDNORQHWR L

,Q WKH UHPDLQLQJ VHFWLRQV RIPRRPWHQ@WBRBU WV PRWRY GEHMDLOAHKUPD
DQG SRVVLEOH IXWXUH FOLPDWH FRQBLWLERQOQFEBQGRDVXRFMWLREPE BI
VWLPXODWH D FRQYHUVDWLRQ ZLWK R WGRVWHFWP LEHV IKIRZH WK H\Q ZRN¥ G B
IXWXUH FOLPDWH FKDQJH ULVNV DW WRK HGGHV MWIR) WHFIHIHW /ERQWH \DW X G
DQG RWKHU WHFKQLFDO UHVRXUFHV IRU IXUWKHU UHVHDUFK

)LODO SURMHFW ULVN UDWLQJV

+LJK 5LVN

%WUHDNGRZQ RI ULVN WRSLF UDWLQJV
$ 7THPSHUDWXUH LQFUH

% :LOG ILUH

& 3HUPDIURVW

' 6HD LFH

( B3UHFLSLWDWLRQ LQF!

) JORRG

* BQRZ ORDGLQJ

+ /DQGVOLGH

, 3UHFLSLWDWLRQ GHF

- :DWHU DYDLODELOLW!'
'LQG VSHHG LQFUHDYV

/ 2QVKRUH &DWHJRU\

0 2IIVKRUH &DWHJRU\

1 :LQG VSHHG GHFUHD\

2 6HD OHYHO ULVH

3 6RODU UDGLDWLRQ F



$ZDUH IRU 3URMHFWYV

6HFWLRQ
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:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRHDNV¥H KN H R SHHUDW XLR LA\ GW\R KLHQU
IRU DQ LQFUHDVH LQ LQFLGHQFHV ZKWWH OFX UQRV) VE HG M X LILE LWH\G IVQ G [
WKUHVKROGY LQ WKH +HOS DQG JGRWDLWYV RFWRR QD | RKDIQXILVY K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI KLJK WHPSHURDWXUHMH \FOYQIH®O DV SRWHQWLDO

+RZ FRXOG FXUUHQW KLJK WHPSHRBRMMEWHWYBIQH EZWWWRKWS | XW XU
FKDQJH"

+ +HDWZDYHV SXW VWUHVV RQ EXLOWH QUY FDXG LR KWRID GV DD\GWRW K |
OLQNV ,Q FLWLHV WKH pXUEDQ KHDW RV ®HBQ® JUHDD WHIBU 8 B D W KWK H

+ :DUP ZHDWKHU FDQ UDLVH VXUIDFHVAHW RUUW HASH DRAX WG RV WU L |
DGGLWLRQ WKLV FRXOG LPSDFW ORFDORHZER V\WRHPMV LIRRGWRRUQDC
SRWHQWLDOO\ KDUPIXO PLFUR RUJDQLVPV LQ ZDWHU FRXUVHYV

+ +HDWZDYHV FDQ KDYH DQ LPSDFW \RQDING URMRIW U &6 DBURRGB/X FW LY

+ +LJK WHPSHUDWXUHV FDQ KDYH LPS®lWF BMDRQWQIRWIHGHBDQGHE)
GHPDQG IRU FRROLQJ FDQ H[FHHG LQF UMPH® W QOD GGEWHRDHW R QVED
RXWDJHV DQG EODFNRXWYV

$ +XPDQ KHDOWK FDQ EH DIIHFWHG [B\P3DWIPHW BHQ LRGN TYRO LW\ DQ
WUDQVPLVVLRQ H J PDODULD DQ® FBWIDGE XEH KHUHK W UFDIQU BMHIPFSSH UD W X |
$ :LOGILUH ULVN LV HOHYDWHG GRGM QWKBWRG B\Q IXHKE0 ¥D SR BRRIW LQJ
DQG IDVWHU VSUHDG

+ 3HUPDIURVW DQG JODFLDO PHOW USIHURRG\WDV LPSDFWHG E\ ZDUP

$ ,] RXU GDWD VXJJHVWV WKDW WKHELHDWHE BA[LWHKY KQJ KK DHDRISSHU D W\
UHJLRQ WKH\ ZLOO EH KLJKOLJRU\MG 7HQ V HZIX\HIUGIF DX GAHK H[UWMWBLQJ ZL
ZHOO DV DUHDV SRWHQWLDOO\ LPSDOWH® W\ SHUPDIURVW DQG JODFL

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

f &OLPDWH PRGHO SURMHFWLRQV GR (
VHDVRQDO WHPSHUDWXUH ZLOO LQFUEF
LQ WKH SURMHFW ORFDWLRQ

¥ .1 \RX ZDQW WR NQRZ PRUH DERXW S
FKDQJHV LQ WKH SURMHFW ORFDWLRQ
Rl *&0V DQG HPLVVLRQV VFHQDULRYV S¢
WR 7KH 1DWXUH &RQVADWDBIQEYDW G
IRU GHWDLOHG PDSV DQG (QYLURQPHC
&DQDGLDQ &OLPDWH &KDQJH 6FHQDUL
IRU VFDWWHU SORWYV RI H[SHFWHG FKI

KDW QH[W™"

6HH WKH VHFWLRQ )XUWKHU UWDIBUW\Q JDW QN KHH GI® ® RE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHV WKDWROQURFK®YIXQWREUPDWRUPDWLRQ

&OUFNURUHUKRU WKH ODWHVW QHZV DQG LQHRWUPDMLR D Q6 OO PQ
FKDQJH



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ il

* 4

35(&,3,7$7,21 ,1&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRHIDNHIG KSLUKFY B QW DWILRIQVD QV&R W& H
IRU DQ LQFUHDVH LQ LQFLGHQFHV ZKW WH OFX UWQRVD VE HG M X LILG LG BVQ G
WKUHVKROGY LQ WKH +HOS DQG JGRWILD\V RHFWRR QD | RK/DIQXILV@ K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI KHDY\ SUHF L SVHAQDWALIDROQ | K WEKQW \F PN QZHH/O DV S

+RZ FRXOG FXUUHQW KHDY\ SUHFWSR WML RH)Y HDQ | FZRW KRNV 1 XW X L
FKDQJH"

+ 6HDVRQDO UXQRII PD\ OHDG WR HUR®
VLOWDWLRQ RI ZDWHU FRXUVHV ODNH
+ JORRGLQJ DQG SUHFLSLWDWLRQ LQG
HYHQWYV

+ ,Q FROGHU UHJLRQV VHDVRQDO VQR
OHDG WR RYHUORDGLQJ VWUXFWXUHYV
ULVN

+ ,1 RXU GDWD VXJJHVWV WKDW WKHUF
KD]JDUGV DVVRFLDWHG ZLWK KHDY\ SUI
WKH UHJLRQ WKH\ ZLOO EH KLJKOLJK'
LQ WKH UHSRUW 7KLV PD\ LQFOXGH H
DQG ODQGVOLGH ULVNYV

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

+ &OLPDWH PRGHO SURMHFWLRQV DWLIRIQ WKO® MHDWHRIDMHD LRU WKLS S\
7KLV LQGLFDWHY D UHODWLYHO\ @RZUGIFLISHW RW XRF FU O LLQQWF U WE\DH
$ ,l \RX ZDQW WR NQRZ PRUH DERXM SWRWHIFW ©O® FIXWQRG@WEQRVK D U
DQG HPLVVLRQV VFHQDULRYV SOHDVH U® FMNOWRD WKH I RIDNGEH W DSLROQNGH |
PDSV DQG (QYLURQPKQWDELQRGHIVPDWH &KDQ JHIREHDADW W U HVORR
H[SHFWHG FKDQJHV

:KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDWNKHHBI® ® RE WRRV UHSRU
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQ@IBRQRDKALIRRD WHOMBKWDIQIH W I



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

)22

$&8&/,087,6( &200(17$5<

2XU GDWD VXJJHVW WKDW WKH SURMH
D UHJLRQ ZKLFK KDV H[SHULHQFHG UH
IORRG HYHQWYV LQ WKH UHFHQW SDVW
H[SRVXUH LQ $ZDUH PHDQV WKDW EHW
DQG WKHUH KDYH EHHQ PRUH WKDC
VLIQLILFDQW ODUJH VFDOH IORRG HY
UHJLRQ 7KLV LV EDVHG RQ SRVW SURI
I[URP WKH 'DUWPRXWK J)ORRG 2EVHUYD
8QLYHUVLW\ RI &RORUDGR 7KH ULVN LC
IORRGLQJ LV GHSHQGHQW RQ ORFDO J
IDFWRUV LQFOXGLQJ

f SBUR[LPLW\ WR WKH FRDVW DQG LQOD
FRXUVHYV
¥t /RFDO WRSRJUDSK\
t 8BUEDQ GUDLQDJH LQIUDVWUXFWXUH
¥t 8S WR GDWH LQIRUPDWLRQ RQDLOPDE® M IRMNOZRWO GRUGHDIP/SDWH 81(3
*OREDO 5LVN 'DWD 30DWIRUP

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDMW GRKIN WMKWIXMWHAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWH® @/® LQWIHHQMH WK HO RRGT XN @ BW V
$ ([LVWLQJ HQJLQHHULQJ GHVLJQV RIL\RQRWKW DLIWPIS DW R | FRELPLIGWAR) O F
ULVNV IURP IORRGLQJ 6HH &ULWQBDOJWRVUWYKR OGN WILR QVKRIU +XU W F
KRZ D FKDQJLQJ FOLPDWH FDQ LPSDEWGRQLEQLWW PRG MICIM VKROGV D
+ ,1 IORRGLQJ LV LGHQWLILHG DVWK s RWRMWENO ISWREOHRAFRPPHQG
ORFDOLVHG DQG LQ GHSWK DVVHVVFHDUW RY FDQUKBQREW XWHIG/ WR |
SURMHFW GHVLJQ SURFHVV LI QHFHVVDU\

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 RXOG WKH H[SHFWHG SHUIRUPDQF I DRNHFVL @ W/ H® S DIFBIHKEI BMKIID RR:
4 ,V WKHUH D SODQ WR LQWHJURWBE FQVRDIMWH FKXDVDRHQW Q RWR WKIKD SUR
4 :LOO WKH SURMHFW LQFOXGH FRQWIQKRW\ IRO DRRQ WK QEKH & VIXIF
RSHUDWLRQ LQ WKH HYHQW RI IORRGV"

'KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ® KIO/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQVRLE@O VWIOR@ DM FWDQJHVR



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

+

35(&,3,7$7,21 '(&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

+ 7KH SURMHFW LV FRQVLGHUHG WRFHEBIWHEKL B HHGYIMDWILRQ DRG
SRWHQWLDO IRU DQ LQFUHDVH LQ L@F VGH®FEHDU BKHILH BXQ RWQEH G/
&ULWLFDO WKUHVKROGV LQ WKH +HOSUDN®EUJCGRWILDYV \RHFWRRQD
FOLPDWH FDQ LPSDFW RQ FULWLFDOGNKUHVKROGY DQG GHVLJQ VWDQ

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVODMNHG VQWKRR K F
FXUUHQW LPSDFWV RI GHFUHDVHG SUS$IRWSHQWDLVDIOR X WXHGIWAK D JHVO O

+RZ FRXOG UHGXFHG SUHFLSLWMNMWVHRIQQDZIHFKMRWWHI XSWRWMH FOLPDWH

+ '"HFUHDVHG VHDVRQDO UXQRII PD\ HJ
SUHVVXUHV RQ ZDWHU DYDLODELOLW\
DQG TXDOLW\
+ ODULDELOLW\ RI ULYHU UXQRII PD\ E
WKDW H[WUHPHO\ ORZ UXQRII HYHQWYV
PD\ RFFXU PXFK PRUH IUHTXHQWO\
+ BROOXWDQWYV IURP LQGXVWU\ WKDW
DGHTXDWHO\ GLOXWHG FRXOG QRZ FR
PRUH FRQFHQWUDWHG
+ ,QFUHDVHG ULVN RI GURXJKW FRQGL
OHDG WR DFFHOHUDWHG ODQG GHJUDC
H[SDQGLQJ GHVHUWLILFDWLRQ DQG PF
VWRUPYV
$ ,1 RXU GDWD VXJJHVWYV WKDW W K FIUHWDHGH ZH. W W WELHORIU K D MoHUGS 8 LDH/RLFS |
UHJLRQ WKH\ ZLOO EH KLJKO LJKWHG7 KIOW R DK H QI Q QGW KZD WS DYDLO
ZLOGILUH

:KDW GRHV WKH VFLHQFH VD\ FRXUG KDSSHQ E\ WKH

+ &OLPDWH PRGHO SURMHFWLRQV GR HFR®LWDWHIR Q' KDWOV BB ¥R E&DOH
ORFDWLRQ ZKLFK FRXOG LQGLFDWH RQEFHODMPLDMO\ WHHK WGKHI UWHH VR
DJUHHPHQW DQG XQFHUWDLQW)\ LQ HH® RIDWKLYORNWYPWW DANQ WWKHH |
WKLV FRXOG DOVR PHDQ SUHFLSLWWWGRW RS BMWMOHWQRUDRIB\ & K WQHI
HOVHZKHUH LQ WKH UHSRUW IRV PROD\GH® DR % IRH FLISR WIDFW RRQL Q F L
+ ,1 \RX ZDQW WR NQRZ PRUH DERXMW SWRWHIFW IO& FIXWQREBWEQRNK D U
DQG HPLVVLRQV VFHQDULRYV SOHDVH U®FN&OWRD WKH I [RIDNGSH W DSLFOQNGH |
PDSV DQG (QYLURQPKQ®WD&ELQPRGHIVPDWH &KDQJHIRBHDIDUI WW U HVORRAU
H[SHFWHG FKDQJHV

KDW QH[W™"

6HH WKH VHEFWLRQ )XUWKHU UWDIBU\Q JDW QVKHHBI® ® ®REG WRRV UHSRU
VHOHFWLRQ Rl UHVRXUFHV WKDWQURFK®I IJXQWREUPIDWRUPDWLRQ
&OKFHNRKHURU WKH ODWHVW QHZV DQG LQIRQRDRAQIRRD WHIOMKMDIQUH W |



$ZDUH IRU 3URMHFWYV

6HFWLRQ

+ %

216+25( &$7(*25< 672506

$&8&/,087,6( &200(17$5<

¥ 2XU GDWD VXJIJHVW WKDW WKH SURNMN
D UHJLRQ ZKLFK KDV H[SHULHQFHG &D
VWRUPV LQ WKH UHFHQW SDVW $ KLJF
$ZDUH PHDQV WKDW EHWZHHQ DQG
WKHUH KDYH EHHQ DW OHDVW RQH &D\
LQ WKH UHJLRQ 7KLV LV EDVHG RQ SR
GDWD IURP 81(3 *5," (XURSH
¥ 2Q WKH 6DIILU 6LPSVRQ +XUULFDQH
FDWHJRU\ VWRUP LV FKDUDFWHULVHC(
ZLQGV LQ H[FHVV RI NP KU PV
f (YHQ WKLV OHDVW LQWHQVH VWRUP
SOHQW\ RI GDPDJH DQG EH OLIH WKUH
f 7TKHVH UHJLRQV PD\ DOVR VXVFHSWL
LQWHQVLW\ EXW PRUH IUHTXHQW WIWRTXADOWVKMREKPIV DQWVWHQULDM © WY
f 8S WR GDWH LQIRUPDWLRQ RQ M®WRDPDUWIOWNE @ RURDEBZILGH LRWIHGDPSO
81,6'5 VOREDO 5LVN 'DWD 30ODWIRUP

:KDW WKH VFLHQFH VD\V FRXOG PDQ$SHKQDMW GRKIN WMKWIXMJHAHDQ IRU Wi
RlI P\ SURMHFW"

+ &OLPDWH FKDQJH LV SURMHFWH® @R LQWIHMHQMH WKW URSTRKBQFPAWR
+ ([LVWLQJ HQJLQHHULQJ GHVLJQV RIL\RQRWKW DLIWPIS DOW R | FIRELPLIGWAR) I F
ULVNV IURP WURSLFDO RU H[WUD W R SIVKIR®D & W RIUP W K6HH H+ QIS W L OIRY
IRU IXUWKHU GHWDLOV RQ KRZ D FKIR®JLRUWL W DORPO \WHK B BQK RPSI/F\L
VWDQGDUGYV

f ,| FRDVWDO VXUJHV DQG KLJK ZLQWNQIULIDOLGH®E DHP G RV WX 5 RS
UHFRPPHQGHG WKDW D PRUH ORFDOLVHG ADQ® LLHG GRISW K7 R VY H\M RH @
WKHQ EH XVHG WR LQIRUP WKH SURMHFW GHVLJQ SURFHVV LI QHFHVV

$V D VWDUWLQJ SRLQW \RX PD\ FROKRRNVZR R DX H & WU RQR/H

4 RXOG WKH H[SHFWHG SHUIRUPDQFH QKM RBWQ BWH QPQ BH URIG WEK KK
DVVRFLDWHG ZLWK WURSLFDO VWRUPALGGV"VWRUP VXUJHVY DQG VWUR
4 $UH WKHUH DQ\ SODQV WR LQWHJUWMWH O VR\DRUH RKNQ JBIVMHWYRWY
SURMHFW"

4 :LOO WKH SURMHFW LQFOXGH FRQWILQKRW\ IRO DRRQ WK QEKH & VIXIF
RSHUDWLRQ LQ WKH HYHQW RI VWRUP GDPDJH"

:KDW QH[W"

f 6HH WKH VHFWLRQ )XUWKHU UHDGLDRDW W®&H +HOG PRIQ® KIG/RVMBRUW
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
¥ &OKANRKHURU WKH ODWHVW QHZV DQG LQVRIUP® WORK®DWHD BKWDLQJIHW R



$ZDUH IRU 3URMHFWYV

6HFWLRQ
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1 63((" ,1&5($6(
$&&/,0$7,6( &200(17%$5<
:KDW GRHV WKLV PHDQ IRU WKH"GHVLJQ RI P\ SURMHFW

$ 7KH SURMHEW LV FRQVLGHUHG WRZKQ®%HDRHG MKKPH ¥ H QLWL VDL 8 RWY\H @/
LQFUHDVH LQ LQFLGHQFHV ZKHUH FXUURQVE HG WXL DICF LW\ BVQ GEHHG V&
WKUHVKROGY LQ WKH +HOS DQG JGRWDLW\V RFWRR QD | RKDIQXILVY K HAL
LPSDFW RQ FULWLFDO WKUHVKROGY DQG GHVLJQ VWDQGDUGYV

+ 7KH GHVLJQ RSHUDWLRQDO DQG P®DG& EMHQHQLHZ WE D QVOMNHG VQWKRR K F
FXUUHQW LPSDFWV RI LQFUHDVLQJ DIOQ X WSKHHGFRY EHD/O DV SRWHQW

+RZ FRXOG VWURQJHU ZLQGV DIl
SURMHFW HYHQ ZLWKRXW IXWXUH FOLI

+ 7KH GHVLJQ DQG RSHUDWLRQ R
LQIUDVWUXFWXUH HJ ZLQG WXUELQF
E\ WKH SUHYDLOLQJ FOLPDWLF ZLQG F
+ *LYHQ WKH HQHUJ\ LQ WKH ZLQG L\
ZLQG VSHHG D VPDOO FKDQJH LQ WKF
FDQ KDYH VXEVWDQWLDO FRQVHTXH(
ZLQG HQHUJ\ DYDLODEOH
+ 6LPLODUO\ VPDOO FKDQJHV FRXOG
FRQVHTXHQFHV IRU ZLQG UHODWHG
ZLQG VWRUP GDPDJH
+ ,] RXU GDWD VXJJHVWYV WKDW W KIHRSH. FIDVO D\QN R JLPAW L Q J WUKLW NU HRJ L R
KLIJIKOLIKWHG HOVHZKHUH LQ WKH UHSRUW

:KDW GRHV WKH VFLHQFH VD\ FRRGBHKDSSHQ LQ WKH IX

+ &0LPDWH FKDQJH FRXOG DOWHUQWXHG JRHR IWRIS K\LIFDE RO\ O L E R WILIRE
UHVRXUFH

+ &OLPDWH PRGHO SURMHFWLRQ V SHHDRIVL @ QXCLAHHON D RDIVQ BHDW ZS§Q C
FKDQJH E\ PRUH WKDQ WKH FXUUWAQW LQWHU DQQXDO YDULDELOL

+ &KDQJHV LQ H[WUHPH ZLQG VSHHGRSDNVAFDRDW® HBURISW RDB[W WR WU
XQFHUWDLQ +RZHYHU WKHUH KDYHIBEHQ EXWX ®RUH W K DAM QAXH HWHD V
VWRUPV EULQJ ZLWK WKHP DQ LQFUHDBVHRDLWD ®RHEIRNLRQ OZV QY & UFPD'
IORRGLQJ

$ *LYHQ IXWXUH XQFHUWDLQW)\ LW HV\D 6 ¥ VWD EDPGWRS A B GHL X OWOK H U H
LQ PLQG WKDW LW FRXOG FKDQJH B®OWKHDNXWXUBG 7(IKQH USIL(FHHVR
$VVHVVRHG@W SURYLGHY D XVHIXO JOREDO RQHUYLHZ RI ZLQG LQIRUPL

:KDW QH[W"

6HH WKH VHFWLRQ )XUWKHU UWDBUQIDWNKHHBI® ®RE WRRVY UHSRU
VHOHFWLRQ RI UHVRXUFHY WKDWRQURF¥FK®IQIXQWRKEBUPDWNRUPDWLRQ
& O KHNRKHURU WKH ODWHVW QHZV DQG LQDRWGP BWLLARMWBIHRKDLIMI W I



$ZDUH IRU 3URMHFWYV

6HFWLRRI

7KH VHFWLRQV DERYH GHWDLO DOO $AD0H¥HDGH0 BIF &GP /8ZVHNMY NORBP U H
GHWDLOHG /RFDO FRQGLWLRQV KRZAHYWR LFDRXEKIDKHIBEQ\ FRQEBUQYV
ULVNV QRW GHWDLOHG LQ WKLV UHBRUW YHWWL\ DWAF RPRHQK HXSUW K Bl
VLWH VSHFLILF LQIRUPDWLRQ RU WRMRXW GHWIFIXWWULRQYV ZLWK WKH S



$ZDUH IRU 3URMHFWYV

6HFWLRRI

+(/3 $1' */266$5<
ORGHO DJUHHPHQW DQG XQFHUWDLQW\

$OWKRXJIK FOLPDWH PRGHOV DUH RRHQ VDWH /W BRRGIHEPRBYIRKY MVE&R SW +
FOLPDWH FRQGLWLRQV ZLWK D GHJWHB QRO RR Q UHFH.Y HHD BHOLSAK D 2\ROKRM@)
EH PDGH 2XWSXWV IURP GLITHUHQWHRO LPDHNWVH RGO \D RIDMHIH ®RI SRV
IXWXUHV WR FRQVLGHU DQG XOWLEDWHDRWLRQEZ HWRDW DM HR | ,Q R¥AM.!
SURMHFWLRQV DUH GHVFULEHG DVJKBWLRU XSGRRMAHRQWDLLAA \ ZKIHIE HOWH B\AH
R *&0V DJUHH RQ WKH GLUHFWIHR) PP LWRUGH RU W KECHYUOH

(YHQ ZLWK LPSURYHPHQWYV LQ FOLKDMAH ZAROGHOBPRRUQ X QF HWWMDILIQH O \
FOLPDWH VWDWLVWLFV RI UHOHYDQG®HR SHRUDMHRGHUVRI @ SOMMKAWY V
LQIUDVWUXFWXUH ZLOO EH DYDLWBEWN IORR RRWRSDXWH MRIGH®\RXFD O
ORQJ WHUP DYHUDJHV HJ FKDQJHQ MHPSHUDWK PR QRNMK®U HAHISLWDW
GHFLVLRQV RQ DVVHW LQWHJULW\ DQG WBUPWYWDW IEHVE BV HR& R QN VK
VXFK DV WKH PD[LPXP H[SHFWHG PHOXW® ZLGOGUBHEHGI DRW WKHQW
FDVHV SURMHFW GHVLJQHUV RU HQ JIGHQHNIM \ VRKGRDFDGV 1 HJ i @ D WIHGBJI WAK
WKH SURMHFW VHH &ULWLFDO WKHWHNVBRD\GN Z\KHFWKLHRD H{HOWRZQ D GG
DUH WKUHDWHQLQJ WR H[FHHG WK HIPQRWQ EIDY LA/Q DSFFFIHPSDMDHE ® R GUHHOTVX F [
XVHG WR PDNH VHQVLEOH DVVXPSWLRQPDWE $ R WIHEWDIHD/O RE KICHIUHHWD ¢
SURMHFW RU WR REWDLQ HVWLPD®\HVRRI WEBHUYVWXQH ZKZFK ERRQEH
WKH UREXVWQHVYV Rl DGDSWDWLRQ RSWLRQV

7KH NH\ REMHFWLYH LQ WKH UDPMKRIUXIQFBIKH WIRLGWILQH DQG LPSOHPHC(
DGDSWDWLRQ RSWLRQV ZKLFK \ERW KXSWRYQ®HFD LEPHDQMH LW IZBIO O DV
UDQJH RI SRWHQWLDO FKDQJHV LQ IXWXUH FOLPDWH

&ULWLFDO WKUHVKROGYV

7KH UHODWLRQVKLS EHWZHHQ D FBOWRBWG WGV RIE G DDAHG DV X FFH V
IRU D SURMHFW >6RXUFH :LOOBZV (Y DQGGRIRRDWHDDGDSWDWLRQ 5
XQFHUWDLQW\ DQG GHBL&,BRDHFRRLODO 5HSRUW 8.&,3 2[IRUG@

$ NH\ LVVXH WR FRQVLGHU ZKHQ DVVHVVERDQDG®GUBVWNRULW IWKR JF!
WKUHVKROGY RU VHQVLWLYLWLHVFHQGWDWKB QRS N B B WIL®R (BIHW | RHQPYDLQ R
&ULWLFDO WKUHVKROGYV DUH WKHOEHRXDGG ULIHYWRIOWDBEQ HAMWA B HH O
GLDJUDP DERYH LW FDQ EH VHHQ KREZ PEFEWSEMWMDE WK BHWIOR® 8 VL QQW F
PD\ EHFRPH PRUH IUHTXHQW DQG XQIPPAHISWDEOH LQ D IXWXUH FO

&OLPDWH FKDQJH VFHQDULRYV FDQ EH X&W @ WR PRAH LO LWWKIDWX HV W KEUHH M
WKH IXWXUH 7KH VLPSOHVW H[DRBOHGHYHWEKH KKHIXWDWIHD KGLIJKWYV
WKLV WKUHVKROG WKH VLWH ZLIOHWLIRWRIGV WKH IIORRIG RGN B Q FGIL Q H
WKUHVKROGY /RRNLQJ DW WKH FQRRDWHEW WHEPGO HQH®W KRWYW W RWHK HWJ |
VKRZQ E\ WKH EOXH MDJJHG OLQH *EOWHFDQQHEHKWDHWHD WWKIDGX DAOK M S Z
EHFDXVH RI FOLPDWH FKDQJH 7KLV RANEKRRWYGWVKWVFURKNMHE IPWRURFD & | W
IXWXUH £+ EHFDXVH VHD OHYHOV DORIZVLFDQEH QWAL QQWHO DWLIYHHU 6 R

WKLV FKDQJH DGDSWDWLRQ LV QHHEBD® FROOQPWRVX UFHD VLN VRR) H (DF3ULH D



RI WKH IORRG GHIHQFH

JXUWKHU UHDGLQJ

5HSRUW GHWDLOLQJ FKDQJHY LQ JOREDO FOLPDWH
7KH *OREDO &OLPDWH 3")

,3&4& UHSRUW RQ FOLPDWH UHODWHG GLVDVWHUV DQG
RSSRUWXQLWLHYV IRU PDQDJLQJ ULVNYV

0DQDJLQJ WKH 5LVNV RI ([WUHPH (YHQWV DQG
'LVDVWHUV WR $GYDQFH &OLPDWH &KDQJH
$GDSWDWLRQ 65¢(;

,3&& UHSRUW RQ LPSDFWV| DGDSWDWLRQ DQG
YXOQHUDELOLW\
"RUNLQJ *URXS ,, 56HSRUW ,PSDFWV $GDSWDWLRQ
DQG 9XOQHUDELOLW\

)& UHSRUW RQ FOLPDWH UHODWHG ULVNV PDWHULDO WR
ILQDQFLDO LQVWLWXWLRQYV
&OLPDWH G5LVN DQG )LQDQRFLDO ,QVWLWXWLRQV
&KDOOHQJHV DQG 2SSRUWXQ|LWLHYV

$ZDUH GDWD UHVROXWLRQ

7KH SURSULHWDU\ $ZDUH GDWD VHW RSHUDW®HNLBWODGHIWRIGIXW DSBS U F

NP [ NP DW WKH HTXDWRU 7KHYHHYBIRIW PHWDUR G\D WD JOREDO
FRPSLOHG IURP HQYLURQPHQWDO IGPWR IRQ 6 DWK R @ BQY HXW UHQ WQRDLL
UHODWHG KD]DUGV WRJIJHWKHU ZLWXKWSRWMH QXW B OHFKD\ON HRK WO RWHKW C
SURMHFWLRQV GDWD IURP WKH QRDY WRVPRE WHWYP GHPHQERQU RC
KD]DUG DQG LWV GDWD DYDLODELOLW\

*OREDO FOLPDWH PRGHO RXWSXW HWHDR KK BU:RIULUDE RO VPD&38 V &R
ORGHO ,QWHUFRPSDULVRQ 3URMHFW HX OVHN D V&W3 0 HEKIOQ IHWRGO
GRZQVFDOHG WR D GHJUHH JULG

>0HHKO * $ & &RYH\ 7 'HOZR®WDIKQHO (DWL% WLWFKHOO 5 - 6WRX
( 7TD\ORU 7KH :&53 &0,3 PXOWL PRB8HD GOWOVPWWI$ RKZQJIJH UHVHDU
RI WKH $PHULFDQ OHWHRURORJLFDO @RFLHW\

$ZDUH GDWD DSSOLFDWLRQ

,Q VRPH LQVWDQFHV 5LVN 7RSLF UDWL®DWDUHRQREEPVYHG RQ $ZDUH
+ JORRG

+ 3HUPDIURVW

+ IDQGVOLGHYV

&RXQWU\N OHYHO ULVN UDWLQJV

7KHVH DUH JHQHUDWHG IURP WKH @WDWN ERUGMHY VZLWKIL @ L) FRXK @ RF
VSHFLILF GDWD DUH XVHG DQG IRWBKBOW LSRRS RRIF\D W LGROIW DRUDFERX Y
RI ORFDWLRQV DUH XVHG

*ORVVDU\ RI WHUPV XVHG LQ UHSRUW

&OLPDWH PRGHO SURMHFWLRQV DQUHHRXG®HRIQHG&DV PRUHHWED RQ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

&OLPDWH PRGHO SURMHFWLRQV GRWRMZ DU URDHWV RBIHILHOE DYUHHLQJ
PDIJQLWXGH HJ WHPSHUDWXUH ZRUPGQUHFIWLR@ RDQEXDQJH H J

SUHFLSLWDWLRQ

36LIJQLILFDQW SURSRUWLRQ ™~ GRIFRDQHR QW ZKH @ PXVOWLS®H ORFDWLRQ
3/DUJH SURSRUWLRQ™ GHILQHG @V DKWHQHDMMWLS BH @ORFIDWLRQV DUH
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WKHLU DFFXUDF\ RU FRPSOHWHQHVV EBBF®K P DVRIQGIX EW QRR VW DYXHAKVRPUH(
EXVLQHVV DV GHILQHG LQ WKH 8. V NHOWQFEWO 6H DYLG HWK Bl Q8GR Q BVIH Q \
SURYLGHG LQ RXU VHUYLFHV DQG SURQEBFW\D D OHQRRWFRQWWQW N & D |
DGYLFH

5HSRUW JHQHUDWHG E\ 1LVKDQVSKL DQ QMKHDMREPHOIW KADIEN _ 'DWH FUBHEDWH® XLOG 9HUVLRQ ulJ



ANNEX 3: RAINFALL TRENDS
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ANNEX 4: VULNERABILITY ASSESSMENT

Scenario 1 zIncrease in Irrigation Demand

Scheme Eto Increase +15% ETO +10% ETO +5% ETO awg ETO
Season Yala Maha Yala Maha Yala Maha Yala Maha
Failure criteria 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2
Yala Maha A43A A43A A42A A42A A41A A41A A40A A40A
Issue Issue | 5% 10% 20% | 5% 10% 20%| 5% 10% 20%| 5% 10% 20%| 5% 10% 20%| 5% 10% 20%| 5% 10% 20% | 5% 10% 20%
KalawewaRB 284 266 9 4 2 2 1 0 8 4 2 1 0 0 8 4 1 1 0 0 4 3 1 0
Kalawewal B
KalawewaYE
DambuluOya 26 18 1 1 1 0 0 0 2 2 2 0 1 1 1 0
Kandalama 43 37 1 1 1 0 0 0 5 3 2 1 0 0 3 3 0 0
Huruluwewa 81 56 1 1 1 0 1 1 1 0 2 2 1 0 2 1 1 0
Nachchaduwa 51 31 1 1 1 0 1 1 1 0 1 1 1 0 0 0
Nuwarawewa 15 9 0 0 0 0 0 0 0 0
Tisawewa 5 6 0 0 1 1 1 0 0 0 0 0
Allai 149 130 1 0 0 0 0 0 0 0 0 0
System B 489 352 1 1 0 0 0 0 1 0 0 0 0 0
SYSTEM B-RB 0 0 0 0 0 0 0 0
System C 489 262 4 3 2 0 3 2 1 0 4 2 1 0 1 1 1 0
Minneriya 102 64 0 0 0 0 0 0 0 0
Giritale 50 29 0 0 0 0 0 0 0 0
Kaudulla 86 42 0 0 0 0 4 3 1 0 1 1 0 0
Kantale 205 115 4 3 2 1 1 0 2 2 0 1 0 0 5 3 1 1 1 1 4 3 1 1 1 0
PSS 158 109 3 2 0 2 1 0 1 0 0 1 0 0 0 1 0 0 0 0
Minipe LB 223 124 3 1 0 0 3 0 0 0 1 0 0 0 1 0 0 0
System G 128 87 1 1 1 0 1 1 1 0 2 2 2 0 2 1 1 0
KHF 53 41 8 4 1 1 0 0|10 2 1 0 2 2 2 0 2 2 2 0
Manankattiya 13 10.3 0 0 0 0 0 0 0 0
Eruwewa 2 1.1 0 0 0 0 0 0 0 0
Mahakandarawa 48 38.9 2 2 1 1 0 0 2 1 0 0 4 4 1 0 3 3 2 0
Kalu Ganga 51 26.5 0 0 0 0 0 0 0 0
NCP2(major) 151 123 0 0 0 0 4 2 2 2 2 1 3 2 1 2 1 1
NCP1(minor) 343 301 20 10 6 6 4 2110 7 2 4 4 0 2 2 0 1 0 0 2 1 0 0
NWP(minor) 115 102 36 27 8 2 2 11]12 3 1 3 3 1 3 2 2 1 1 0 3 3 1 1 1 0

Source: MCB +Water Balance model simulation




Scenario 2 *Decrease in Water Availability

Scheme Info -15% inf -10% inf -5% inf -0% inf
Season Yala Maha Yala Maha Yala Maha Yala Maha
Failure criteria 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2 8 4 2
Yala Maha A53A A53A A52A A52A A51A A51A AS50A A50A
Issue Issue | 5% 10% 20%]| 5% 10% 20%| 5% 10% 20%| 5% 10% 20%]| 5% 10% 20%| 5% 10% 20%| 5% 10% 20%]| 5% 10% 20%
KalawewaRB 266 252 6 4 1 0 5 3 1 0 7 3 1 0 4 3 1 0
KalawewalB
KalawewaYE
DambuluOya 25 17 1 1 1 0 1 1 0 0 2 2 2 0 1 1 1 0
Kandalama 41 35 4 3 1 0 2 2 2 0 3 3 2 0 3 3 0 0
Huruluwewa 76 53 1 1 1 0 1 1 1 0 2 2 2 0 2 1 1 0
Nachchaduwa 48 29 1 1 1 0 1 1 1 0 2 1 1 0 0 0
Nuwarawewa 14 9 0 0 0 0 0 0 0 0
Tisawewa 5 5 0 0 0 0 0 0 0 0
Allai 140 122 0 0 0 0 0 0 0 0
System B 464 337 1 1 1 0 1 0 0 0 0 0 0 0
SYSTEM B-RB 0 0 0 0 0 0 0 0
System C 462 250 5 4 8 0 3 3 2 0 3 2 1 0 1 1 1 0
Minneriya 95 61 0 0 0 0 0 0 0 0
Giritale 47 27 0 0 0 0 0 0 0 0
Kaudulla 80 39 3 2 1 0 1 0 0 0 1 1 0 0 1 1 0 0
Kantale 188 104 6 4 2 1 0 0 4 3 2 0 4 2 1 1 0 0 4 3 1 1 1
PSS 148 103 0 1 0 0 0 0 0 0 0 0
Minipe LB 213 120 1 1 0 0 1 0 0 0 0 0 1 0 0 0
System G 122 84 2 2 1 0 2 2 0 0 4 3 2 0 2 1 1 0
KHF 49 39 2 2 2 0 1 1 1 0 2 2 2 0 2 2 2 0
Manankattiya 12 9.7 0 0 0 0 0 0 0 0
Eruwewa 2 11 0 0 0 0 0 0 0 0
Mahakandarawa 45 36.7 2 2 1 0 2 1 0 0 4 3 2 0 3 3 2 0
Kalu Ganga 49 25.3 0 0 0 0 0 0 0 0
NCP2(major) 137 114 5 2 0 1 1 0 3 2 0 1 1 0 2 2 2 1 1 1 3 2 1 2 1
NCP1(minor) 323 285 15 11 6 4 4 2 4 4 2 2 1 0 1 1 1 0 2 1 0 0
NWP (minor) 109 96 15 13 5 2 1 0|11 8 4 1 1 0 4 4 2 1 1 0 3 3 1 1 1

Source: MCB +Water Balance model simulation




