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Industrialization and urbanization are increasing dramatically,
along with population growth all over the world. Increased emission
of greenhouse gases, especially CO, causes global warming. e global
and regional climate has been changing as evidenced by increases in
temperature and rainfall intensity. e impacts of climate change;
primarily driven by global warming, are highly extensive, complicated,
and uncertain. Global surface temperature has risen by 0.74°C during
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in the basin for a period of 1990 to 2009. e brief statistics of these
climate stations for the period 1975-2005 are shown in Table 1. In this
study, landuse map can be classi ed into 9 types of land covers such as
agriculture (39.7%), Grassland (32.4 %), istle (0.11%), Forest (9.14%),
Lake (0.08%), Open land (10.51%), Pond (3.37%), River (0.15%) and
Orchid (4.54%) respectively with the use of landuse map developed
from 30 m resolution raster data with projection of WGS_1984
Zone_47N extracted from USGS with the use of image processing
for the year 2010. ree major classes of soils can be found: Eutric
Gleysols (Ge37-2/3a) (59.26%), Eutric Gleysols (Ge50-2/3a) (2.04%)
and Nitosols (Nd55-2/3b) (38.7%) according to Digital Soil Map of the
World (DSMW). In addition to the model projections, the simulations
from six global climate models participating in CMIP5 were used. e
simulations cover the period from 1975-2005 (historical run) and
from 2010-2099 with IPCC Representative Concentration Pathways
4.5 (RCP4.5) and 8.5 (RCP85). e RCP45 is a stabilization scenario
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stable and always gives results that can be related to present conditions.
Constraint associated with the Delta change/ratio method is that the
number of rainy days for the observed climate remains unchanged
for the future climate. Similarly, all extreme precipitation events are
modi ed by the same factor. In this technique, the observed climate
time series is adapted to estimated monthly climate changes from
the GCM output. e future monthly temperature shi s (T,) and
precipitation (P,) scaling factors are calculated by Equations 1 and 2
respectively. Equations 3 and 4 are then used in predicting the future
meteorological parameters.

T, T GCMsimulated, T GCM siutate cg (1)
P, PPT GCM simulatedf PPT GCM sinatkd o (2)

Where, _ is used for the present and , is used for the future time
period. e future scenarios are then generated using Equations 3 and
4,

s(T) € f
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Figure 5: Observed and bias corrected values of Tmax and Tmin in the Bago River Basin for the baseline period (1991-2005).
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Figure 6: Observed and bias corrected values of precipitation in the Bago River Basin for the baseline period (1991-2005).

projected to be at 38.4°C (2020s), 38.8°C (2050s), and 39.3°C (2080s) in
April under RCP4.5 and at 38.5°C (2020s), 39.4°C (2050s), and 40.8°C
(2080s) under RCP8.5 scenarios.

e change in the mean monthly maximum temperature and
minimum projected by 6 GCMs under RCP4.5 and 8.5 scenarios
relative to the baseline period is shown in Figure 7. Projections of all
the GCMs under both scenarios indicate an increase in T in each
month for all three future periods except the 2020s in January and
February under both scenarios. Compared to present-day conditions,
T, OVer the basin is projected to increase by 2.9°C by the 2080s under
the high emission scenario RCP8.5 and 1.7°C under RCP4.5. Strong
temperature change for all three periods (>1.8°C) appears along the
whole basin in May and November under RCP4.5, whereas under
RCP8.5, It is observed that higher temperature change will occur for all
three periods (>2.7°C) only in May. Moderate temperature change for

all three periods (>1°C) appears in April, June, October, and November
under RCP4.5 and only in November under RCP8.5 (>2°C). Although
the observed T
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of the 2020s for RCP4.5. Under the RCP8.5 scenario, all seasonal and
annual changes in T__ are projected to be equal to 2.7°C or higher in
the 2080s. Similar future changes in T__ are projected under RCP4.5
but at much smaller magnitude. Mean annual T_, is projected to rise
by 2.5°C and 1.3°C under RCP8.5 and 4.5 respectively. In the case
of seasonal changes, winter in the 2050s is a ected the most under
RCP4.5, while for the 2080s it is summer as per RCP8.5. e same was

the case with T__ . Future changes in T . are projected to be larger in
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Figure 11: Changes in annual average precipitation for the 2020s, 2050s, and 2080s relative to the baseline period (1975-2005) under RCP4.5 and RCP8.5

under RCP4.5 and for the rainy season under RCP8.5. e highest
increase in temperature is projected in 2080s. e increase in the
temperature will in uence the runo and water availability in the basin.

e mean annual precipitation in basin is projected to increase by
90 mm under RCP4.5 and 115 mm under RCP8.5. e winter season
is expected to receive higher increase in precipitation: 175 mm under
RCP4.5 and 210 mm under RCP8.5 scenarios. e wettest month keeps
shi ing over the three periods and is in contrast from the baseline
months of observed data. e July, August, and September are projected
to be the wettest months and the 2050s the wettest period as per the
projections [15,16].

e ndings of this study will be useful for improved water
resources management in Bago River Basin. Policy makers and relevant
stakeholders such as farmers can formulate and implement proper
structural and non-structural adaptation options to o set the negative
impact of climate change on water availability, water balance, and
extreme events such as oods and droughts in the basin.
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