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Observed Climate Trends and
Projected Climate Change in the Philippines

Preface

This report summarizes important findings about the state of the Philippine climate based on the
most recent observations, as well as climate projections, which were derived from state-of-the-art
climate models utilizing information from updated future climate scenarios. This report is very timely
especially in the formulation of local climate change action plans and in the mainstreaming
activities of the national and local government units. This may serve as a reference for different
users needing information in formulating climate change adaptation strategies at the national and
local levels.

For interested readers, a comprehensive guide in the proper utilization of the climate projections
using PAGASA's newly developed Climate Information Risk Analysis Matrix (CLIRAM) is provided
herein. Also included in this report are the summaries of the seasonal climate projection data for
each province of the Philippines. We have high hopes that many users will find the information
useful for their own applications, and we look forward to everybody’s support and cooperation in
promoting a climate-resilient country.

PAGASA extends its deepest gratitude to the following individuals, and the agencies they
represent, for their expertise, tireless assistance, and motivation in the generation of the projection
data from which this report was based upon: Joseph Daron, Richard Jones, lan Macadam, Florian
Gallo, Ron Kahana, Claire Scannell, David Hein, Simon Tucker, Rosanna Amato, and David
Corbelli of the UK Met Office Hadley Center; Jack Katzfey and Dewi Kirono of Commonwealth
Scientific and Industrial Research Organisation (CSIRO), Australia; Kevin Hodges of the
Department of Meteorology, University of Reading, Reading, United Kingdom; and Sharon Taylor
of the Philippine Rural Reconstruction Movement (PRRM).
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Key Findings

Temperature

Observed temperature in the Philippines is warming at an average rate of
0.1°C/decade. Climate projections suggest continuous warming in the
future. It is projected that the country-averaged mean temperature could
increase by as much as 0.9°C-1.9°C (assuming the moderate emission
scenario, RCP4.5) and 1.2°C-2.3°C (considering the high emission
scenario, RCP8.5) in the mid-21st century (2036-2065). Warmer
conditions are further expected by the end of the 21st century
(2070-2099), which could range from 1.3°C-2.5°C (based on the RCP4.5)
to 2.5°C—4.1°C (based on the RCP8.5) increase in mean temperature
relative to the baseline climate.

Rainfall

Increasing trends in annual and seasonal rainfall were observed in many
parts of the country. Such trends were found to be associated with
extreme rainfall events. Multi-model projections suggest a range of
increase and decrease in seasonal-mean rainfall exceeding 40% of its
historical values. Nevertheless, the multi-model central estimate of
projected changes in rainfall could be within the natural rainfall variations,
except for the projected rainfall reduction over central sections of
Mindanao that are beyond the observed rainfall variations in the past.

Tropical Cyclone

In the past 65 years (1951-2015), a slight decrease in the number of
tropical cyclones (TCs) and a minimal increase in the frequency of very
strong TCs (exceeding 170kph) were observed over the Philippine area of
responsibility (PAR). These trends are projected to continue in the future. It
has to be noted, however, that the high year-to-year variations in the
frequency of occurrence and intensity of TCs remain to be dominant in the
future Philippine climate conditions.

Sea Level Rise

The sea level has risen by nearly double the global average rate of sea
level rise over certain parts of the Philippines from 1993 to 2015.
Projections reveal that sea level in the country is expected to increase by
approximately 20 cm by the end of the 21st century under the
RCP8.5 scenario. Such projected increase in sea level might worsen
storm surge hazards particularly on coastal communities.
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Changes in Temperature

Observed temperature in the Philippines is warming at an average rate of

0.1°C/decade. Climate projections suggest continuous warming in the future. It is

projected that the country-averaged mean temperature could increase by as much

as 0.9°C-1.9°C (assuming the moderate emission scenario, RCP4.5) and

1.2°C-2.3°C (considering the high emission scenario, RCP8.5) in the mid-21st century

(2036—-2065). Warmer conditions are further expected by the end of the 21st century

(2070-2099), which could range from 1.3°C-2.5°C (based on the RCP4.5) to 2.5°C—4.1°C
(based on the RCP8.5) increase in mean temperature relative to the baseline climate.

Observed changes in temperature

Over the past 65 years (1951-2015), the rate of

while the

has increased at a slower

annual mean temperature in the Philippines
has risen by 0.68°C, which translates to an
average rate of increase by about
0.1°C/decade (Fig. 1a). The country’s annual

approximately 0.05°C/decade
annual minimum temperature has increased
more rapidly at 0.15°C/decade (Fig. 1b and
1c, respectively).

maximum temperature, on the other hand,

(a)

(b) (c)

Figure 1. Time series of observed (a) annual-mean, (b) annual-minimum, and (c) annual-maximum temperature anomalies
in the Philippines. Anomaly values were taken relative to the 1971-2000 baseline period; thick black lines are the linear fit of
the data indicating their long-term trends. All trends are found to be statistically significant at 5% level based on the Mann-
Kendall trend test (see, Ref. 1).
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Projected changes in temperature

The spatial distribution of observed annual
mean temperature is shown in Fig. 2a; most
areas in the country have exprienced air
temperatures exceeding 26°C, while, as
expected, slightly cooler areas are found in

Figure 3. Spatial distribution of

observed annual average temperature for
1971-2000 and projected temperature
changes for the mid-21st century (2036-
2065) at (b) RCP 4.5 and (c) RCP 8.5
relative to the aforementioned baseline
period. Observed data is sourced from the
Asian Precipitation - Highly Resolved
Observational Data Integration Towards

Evaluation (APHRODITE) project.

(b)

mountainous regions. These temperatures
are projected to increase uniformly and
minimally across the country in both the mid-
21st century and the late 21st century (Fig.
2e-f).

(a)

(c)
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Changes in Rainfall

Increasing trends in annual and seasonal rainfall were observed in many parts

of the country. Such trends were found to be associated with extreme rainfall

events. Multi-model projections suggest a range of increase and decrease in

seasonal-mean rainfall exceeding 40% of its historical values. Nevertheless, the

multi-model central estimate of projected changes in rainfall could be within the

natural rainfall variations, except for the projected rainfall reduction over central
sections of Mindanao that are beyond the observed rainfall variations in the past.

Observed changes in rainfall

Changes in rainfall over the Philippines have been observed in other areas, notably, the
been found to vary spatially?34 and thus central parts of Luzon, eastern section of
more effective to present in terms of spatial Visayas, and the northeastern and
maps (Fig. 4). From 1951 to 2010, the annual southwestern sections of Mindanao at a rate
total rainfall over northern sections of Luzon, ranging from 10mm/decade to as much as a
Palawan, western sections of Visayas, and rate exceeding 40mm/decade. Such trends in
central and western sections of Mindanao annual total rainfall are associated with
have declined while increasing trends have extreme rainfall events.

Figure 4. Observed trends in annual total rainfall and extreme rainfall in the Philippines during the period
from 1951 to 2010. Extreme rainfall is defined here as the annual total rainfall taken from those days that
exceeded the 95th percentile of rainfall on wet days (RR =21 mm) in the 1971-2000 baseline period. Areas
marked with dots denote statistical significance at 5% level based on the Mann-Kendall test.
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Rainfall in the Philippines is not only spatially
variable, but also highly seasonal34; hence, it
is interesting to know whether different trends
can be observed across seasons. Figure 5
shows the trends in seasonal total rainfall.
Increasing trend in rainfall is observed
pronouncedly over the northeastern section
of Mindanao and eastern portions of Visayas
in December—January—February coinciding to
the northeast monsoon season. Note that the
northeast monsoon season coincides also to
the wet season over those areas implying for
an increased risk of flooding potential on
parts of the areas mentioned. Increasing
trends in rainfall are also observed over
central portions of Luzon and northeastern

sections of Mindanao in March—April-May
season. In the following seasons of
June—July—August and September—October—
November, similar patterns of increasing
rainfall trends are observed over the southern
parts of llocos Region, and northeastern
parts of llocos Region, and north eastern and
southern parts of Mindanao; while decreasing
trend is apparent in most parts of the country.

A noticeable drying trend can be observed
over the northeastern portion of Luzon, and
in central and northwestern sections of
Mindanao in almost all seasons.

Figure 5. Observed trends in seasonal total rainfall in the Philippines during the period from 1951 to 2010.
Areas marked with dots denote statistical significance at 5% level based on the Mann-Kendall test.
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Projected changes in rainfall

The models used in this report are suggesting a
wide range of future changes in Philippine rainfall
(Fig. 6). Considering the models’ assumptions
underlying RCP8.5 scenario, the driest possible
rainfall change (i.e., the 10th percentile of the
models' projections) could reach beyond 40%
reduction in many areas, particularly over
Mindanao by the mid-21st century. The wettest
possible change (i.e., the 90th percentile of the
models' projections), on the other hand, could
exceed a 40% increase in rainfall, particularly over

Luzon, western sections of Visayas, and some
parts of Mindanao. The multi-model central
estimate (i.e., the 50th percentile or the median)
future rainfall conditions will be well within its
natural variability (i.e., <1 standard deviation of
observed rainfall); except for the drier future over
central sections of Mindanao, particularly in
September-October-November and the December-
January-February seasons, which might require
actionable climate change adaptation plans.

Figure 6. Projected change in seasonal total rainfall in the Philippines for the mid-21st century (2036—-2065) relative to the
baseline period of 1971—2000. The wettest possible change represents the 90th percentile of the projections, 50th
percentile is the median or usual change, and 10th percentile is driest possible change; these were computed from the 12-
member high emission scenario (RCP8.5) RCM ensemble. Dotted areas denote that the change beyond natural variability

(i.e. £1 standard deviation of the baseline period).
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Changes in Tropical Cyclone

In the past 65 years (1951-2015), a slight decrease in the number of tropical
cyclones (TCs) and a minimal increase in the frequency of very strong TCs
(exceeding 170kph) were observed over the Philippine area of responsibility
(PAR). These trends are projected to continue in the future. It has to be noted,
however, that the high year-to-year variations in the frequency of occurrence and
intensity of TCs remain to be dominant in the future Philippine climate conditions.

Observed changes in tropical cyclones

The number of tropical cyclones (TCs) entering the maximum sustained wind speeds exceeding 170
Philippine area of responsibility (PAR), and the kph, a slight increasing trend is observed during
number of TCs that made landfall, shows a minimal the period from 1980 to 2015 (when more reliable
decreasing trend from 1951 to 2015 (Fig. 7a). and consistent observations were taken), as
Looking at the number of very strong TCs with shown by the red dashed line in Fig. 7b.

(a)

(b) (c)

Figure 7. (a) Time series of annual number of TCs over PAR and landfalling TCs from 1951 to 2015, (b) time series of
annual count of all (black line) and very intense tropical cyclones (maximum sustained winds >170kph, red line) that
entered the PAR from 1980 to 2015, and (c) kernel density plots estimated from maximum sustained wind speeds of all
the tropical cyclones that existed in PAR comparing two time periods (1980-1997 and 1998-2015, black and red curves,
respectively). Dashed lines in (a) and (b) indicate linear trends. The TC data shown in (a) were taken from PAGASA while
(b) and (c) were based from the Japan Meteorological Agency.
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Projected changes in tropical cyclones

Scientists from PAGASA and the UK Met Office
has worked together to investigate the possible
changes in tropical cyclones that could affect the
Philippines in the future®. Considering the five
regional climate model simulations, which cover a
domain that includes the PAR and assuming a
high emission scenario (RCP8.5), the projected
changes in the behaviour of TCs in the mid-21st
century (2036-2065) were found consistent with
the currently observed trends (Fig. 8). Three of
the models suggest that decrease in tropical
cyclone frequency is significant, while the two
others suggest that no change is expected. In
terms of the TC intensity, four of the models
agree in a projected increase, two of which are
significant. This is consistent with the report of the

IPCC that in the 21st century the average annual
number of TCs in the Western North Pacific is
expected to decrease, and that an increase in the
frequency of strong TCs in the region is "more
likely than not"®.

A caveat in the projections is that not all possible
contributing factors in the development and
behaviour of TCs were considered. The model
simulations further indicate that the year-to-year
variability will remain high in the future®. Hence,
the lessons we learned in the past in mitigating
tropical cyclone impacts are important to consider
in the formulation of plans and programs for
climate change adaptation.

Figure 8. Projected changes in tropical cyclones affecting the Philippines by the mid-21st century assuming high
emission scenario (RCP8.5). Black arrows indicate significant changes, grey arrows indicate insignificant

changes, and a dash indicates no change. Taken from [5].
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Changes in Sea Level

The sea level has risen by nearly double the global average rate of sea level

rise over certain parts of the Philippines from 1993—-2015. Projections reveal

that sea level in the country is expected to increase by approximately 20 cm

by the end of the 21st century under the RCP8.5 scenario. Such projected

increase in sea level might worsen storm surge hazards particularly on coastal
communities.

Observed changes in sea level

Based on satellite observations (AVISO altimetry extraction®. Gradual increases in sea level were
data) taken from 1993 to 2015, the sea level has  observed in Legazpi and Davao, while no apparent
risen by as much as 5.7-7.0 mm/yr over the trend was observed in Cebu and Jolo, Sulu.
Philippine Sea (Fig. 9). Such rate is approximately

double the highest global average rate of 2.8—3.6

mm/yr, which was observed between 1993 to 2010.

This difference could be attributed to the occurence

of natural climate-related phenomena, e.g. El Nifio

Southern Oscillation (ENSO), which directly affects

the tropical Pacific region”.

Looking closely at different coastal areas in the
country, a rate of sea level rise as high as 4.5-5.0
mm/yr is observed east of the islands of Leyte and
Samar, and along the south western coasts of the
Central and Western Visayas, and east of
Mindanao and south of Zamboanga (Fig. 9).

Noticeable changes were also observed at the local
level (Fig. 10). Tide gauge observations from
National Mapping and Resource Information
Authority (NAMRIA) indicate that a rapid increase in
sea level was observed in Manila, particularly from
1955 to 2015. However, this is attributed to long-
term land subsidence from excessive groundwater

Figure 10. Sea level rise in selected areas (in mm)
above the Revised Local Reference (RLR) level
(7,000 mm). Data source: National Mapping and

Figure 9. Sea level changes in the Philippines Resource Information Authority (NAMRIA)
region from 1993-2015. Taken from [9].
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Projected changes in sea level

As shown in Figure 11, sea level rise in the
Philippines will continue to be slightly larger than
the global average®. In both the moderate
(RCP4.5) and high (RCP8.5) emission scenarios,
the increase is expected to be almost the same
by the mid-21st century. The trend for RCP4.5 will
continue to be linear up to the end of the 21st
century, while the trend for RCP8.5 will follow a

(a)

(b)

rather exponential increase - leading to a sea
level rise by approximately 20 cm (Fig. 11b and
11c). The projected increase in sea level might
worsen storm surge hazards particularly on
coastal communities, which requires climate
change adaptation action plans.

(c)

Figure 11. (a) shows the historical sea level change (SLC) from tide gauge observations and future
projections; (b) and (c) contain time series plots of the global mean sea level change projections under
RCP4.5 and RCP8.5. The plot in (a) shows the sum of SLC components for the global ocean (black
line, with uncertainty range in grey) and for the coastal region of Legaspi City, Philippines (blue line,
with uncertainty), under the RCP8.5 future scenario. Annual mean tide-gauge measurements from
Legaspi (blue line) and Cebu (green line) are also presented and a linear trend is added to the
observations from Legaspi. The solid line in (a), (b), and (c) represent the central estimate and the
shaded area represent the uncertainty of the likely range. Taken from [9]
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Methodology

This section contains a brief discussion on how climate projections for the
Philippines were generated — the models utilized, the model settings, the
time slices, and the range of possible climate futures. The latest climate
scenarios, the Representative Concentration Pathways (RCPs), are also

introduced.

The previous climate change information for the
Philippines were presented in the Climate Change
in the Philippines by PAGASA on 201170, These
were based on future socio-economic conditions
known as the Special Report Emission Scenario
(SRES). The SRES covered a wide range of
possible future atmospheric GHG concentration,
however none were based on policies for climate
change mitigation. To resolve this, the IPCC
released a new set of scenarios representing the
cumulative concentration of GHGs. These new set

of scenarios were designated as the

Figure 12. lllustration of the general scheme of the climate
modeling processes that produced the currently available

climate projections for the Philippines [9].

Representative Concentration Pathways (RCPs)
and have names based on radiative forcing
(energy accumulated by the GHGs in the
atmosphere) levels. The main difference between
the new RCPs and the previous SRES scenarios is
that there are no fixed sets of assumptions related
to population growth, economic development, or
technology associated with any RCP. Many
different socio-economic futures are possible
leading to the same level of radiative forcing.

The new set of climate projections for the
Philippines were based on two of the most recent
scenarios from the IPCC: RCP4.5 (moderate level
of GHG emissions) and RCP8.5 (high level of GHG
emissions).

Figure 12 illustrates how the climate projections
were derived. Initially, the global climate models
(GCMs) project the possible future climate
conditions given a particular greenhouse gases
concentration (i.e., the RCPs). Different physical
and dynamical processes of the climate system are
represented in the GCMs. The GCM-derived
climate projections are then downscaled by the
regional climate models (RCMs), namely the
Conformal Cubic Atmospheric Model (CCAM)'?,
the Providing Regional Climates for Impacts
Studies (PRECIS) model’?, the RegCM473, and the
HadGEM3-RA™, to provide more realistic and
spatially detailed quantities (e.g., rainfall,
temperature, pressure, etc.) at local scales (i.e.
downscaled)’®. For a technically detailed
discussion of all the models used in generating the
projections, refer to [16].
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The CLIRAM Tool

This section introduces the Climate Information Risk Analysis Matrix tool
and provides a comprehensive guide on its utilization

Using the collection of RCP-based projections
available for the Philippines, PAGASA has derived
a range of climate futures to help policy makers,
such as LGUs, establish robust decisions on
mitigation and adaptation options'’. This new
approach in utilizing climate projection data is the
underlying concept in the Climate Information Risk
Analysis Matrix (CLIRAM) tool.

The CLIRAM provides the projected changes in
climate variables (particularly for rainfall, mean
temperature, minimum temperature, and maximum
temperature) in both the mid-21st century (2036-
2065) or the late-21st century (2070-2099) based
on the 1971-2000 baseline period. Following the
desciptions of the parts of the CLIRAM and an
instruction on its utilization which was partly
adapted from the procedures found in the Climate
and Disaster Risk Assessment (CDRA) process.

Parts of the CLIRAM Tool

The current version of the CLIRAM tool is based
on the suggestions and needs of participants in the
pilot testings. Originally, there were separate
CLIRAMs for each season. The new layout (see
Tables 1 and 2) displays data for all seasons,
which is helpful for the analysis and interpretation
of interseasonal patterns of change. Column 1 in
both Tables indicate the season as well as the
observed baseline value for the period (i.e. from
1971 to 2000). Projections for each season are
divided into two sets based on the the driving
scenario of the climate model sources (see
Column 2). These projections are further clustered
into percentiles, categorized in Column 3 as the
lower bound (10th percentile), median (50th

13

percentile), and upper bound (90th percentile).
Column 4 cointains the amount of change between
the target period and the baseline period in terms
of algebraic difference in the temperature
CLIRAMs and percent difference in the rainfall
CLIRAM (which is provided as actual change
amount in Column 5). The projected values for the
target period is listed on Column 5 and Column 6
of the temperature (i.e. for the minimum,
maximum, and mean) and rainfalll CLIRAM,
respectively. Instructions on filling up the blank
columns are provided are as follows.

Utilizing the CLIRAM Tool

In accomplishing the CLIRAM for seasonal total
rainfall, determine the projected patterns of change
(Column 6 of Table 1) based on the following (refer
to Column 4 to 6):

1. The lower bound that indicates the driest
possible change;

2. The upper bound that indicates the wettest
possible change; and

3. The median which represents the most likely
future change.

If the reader is familiar with CDRA, one may notice
in Table 1 that unlike Task 1 of Step 1 in the CDRA
process, the CLIRAM does not require any
computation, but instead already provides the
values necessary for Columns 5 and 6. The same
goes for the mean temperature CLIRAM (see
Table 2).
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For each season, assess first the lower bound that
represents the lowest possible rainfall change.
Determine whether the reduction is relevant
relative to the baseline climate. For example in
Table 1, on the March—April-May season, the
lower bound change (with red highlight) under the
high emission scenario shows a slight rainfall
reduction. Considering that this projection is on the
dry season of Metro Manila, it could have potential
impacts to various sectors.

The same procedure can be used to assess the
seasonal mean temperature in Table 2. Identify the
lower and upper bound to get the temperature
range for each season and input this on Column 6.
Based on these, identify the coldest and hottest
seasons. The projected temperature shows
warming in all seasons, but a greater warming is
indicated under the high emission scenario
(RCP8.5).

For users to assess the potential impacts (see
Column 8 of Table 1 and Column 7 of Table 2) on
their respective sectors for each of the projected
change, they could refer to steps 2—4 in the CDRA
process. In determining the impacts, a particular
climate risk must be identified. For example, if one
is looking at risk of flooding, then consider the
wettest possible change during the wet season.

Possible adaptation options for each potential
impact should be identified following Steps 5 & 6 in
the CDRA process. Ideally, this part should be
carried out by the focal lead from the LGU (either
the Planning Officer, Local Disaster Risk Reduction
Officer, or Municipal Agriculturist).

Examples of accomplished CLIRAMs of both
seasonal rainfall and mean temperature in the mid-
21st century are shown in the Appendix. These
were filled-out by officials from the Municipality of
Salcedo, Eastern Samar during the conduct of a
CLIRAM utilization workshop.

15

A summary of the seasonal climate projections for
all Philippine provinces are provided in the Annex.
To aid in the analysis, a provincial-level map of the
distribution of the projected changes is also
available. If interested to acquire the detailed
CLIRAM of a particular areal/s (e.g. the example
provided herein) including the projection maps, the
reader may request from PAGASA through any of
the contact information provided at the back
portion of the cover page of this report.
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Appendix A

Provided here are samples of accomplished CLIRAMs of seasonal total rainfall and seasonal mean temperature of the mid-
21st century for the Province of Eastern Samar. Accompanying each CLIRAM are spatial maps of the distribution of rainfall
and temperature in the province according to the 90th percentile, 50th percentile, and 10th percentile of the range of
projection values.

Table A-1. Accomplished CLIRAM of the projected seasonal total rainfall in Eastern Samar for the mid-21st century

(2036—2065); baseline period: 1971-2000.

-
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Figure A-1. Projected change in seasonal total rainfall in the Eastern Samar for the mid-21st century
(2036-2065) relative to the baseline period of 1971-2000. The wettest possible change represents the 90th
percentile of the projections, 50th percentile is the median or usual change, and 10th percentile is driest
possible change; these were computed from the 12-member high emission scenario (RCP8.5) RCM ensemble.
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Figure A-2. Projected change in seasonal mean temperature in the Eastern Samar for the mid-21st century
(2036-2065) relative to the baseline period of 1971-2000. The upper bound of the range of change represents
the 90th percentile of the projections, 50th percentile is the median or usual change, and 10th percentile is
lower bound of the range of change; these were computed from the 12-member high emission scenario
(RCP8.5) RCM ensemble.

22



Observed Climate Trends and
Projected Climate Change in the Philippines

Appendix B

This section contains the summary of the seasonal values of total rainfall and mean temperature taken from the CLIRAM of
each of the provinces in the Philippines. Note that currently there are no available climate projections for provinces of
relatively small land areas since the resolution of most of the models are limited to 25 x 25 km.

Table B-1. CLIRAM of the projected seasonal change in total rainfall (in millimeters) in the mid-21st century
(2036-2065) for all provinces; baseline period: 1971-2000.
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Table B-1. CLIRAM of the projected seasonal change in total rainfall (in millimeters) in the mid-21st century
(2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-1. CLIRAM of the projected seasonal change in total rainfall (in millimeters) in the mid-21st century
(2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-1. CLIRAM of the projected seasonal change in total rainfall (in millimeters) in the mid-21st century
(2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-1. CLIRAM of the projected seasonal change in total rainfall (in millimeters) in the mid-21st century
(2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-1. CLIRAM of the projected seasonal change in total rainfall (in millimeters) in the mid-21st century
(2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-1. CLIRAM of the projected seasonal change in total rainfall (in millimeters) in the mid-21st century
(2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-2. CLIRAM of the projected seasonal change in mean temperaturel (in degree Celsuis) in the mid-
21st century (2036-2065) for all provinces; baseline period: 1971-2000.
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Table B-2. CLIRAM of the projected seasonal change in mean temperature (in degree Celsuis) in the mid-21st
century (2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-2. CLIRAM of the projected seasonal change in mean temperature (in degree Celsuis) in the mid-21st
century (2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-2. CLIRAM of the projected seasonal change in mean temperature (in degree Celsuis) in the mid-21st
century (2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-2. CLIRAM of the projected seasonal change in mean temperature (in degree Celsuis) in the mid-21st
century (2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-2. CLIRAM of the projected seasonal change in mean temperature (in degree Celsuis) in the mid-21st
century (2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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Table B-2. CLIRAM of the projected seasonal change in mean temperature (in degree Celsuis) in the mid-21st
century (2036-2065) for all provinces; baseline period: 1971-2000 (con't).
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