Appendix 16: Climate Data and Graphs

Observational Data — Meteorological stations

Max Temperature of Warmest Month

21.00t0 21.02
210210 21.04

Annual Mean Temperature

20.36t0 20.38
203810 20.40

Mean Temperature of Wettest Quarte
201410 2016

20.40t0 20.42 21.04 10 21.06
204210 2044 210610 21.08 2016t0 20,18
20.4410 20.46 2018102020

2108102110
211010 2112 20.20t0 2022
2112102114 20.2210 20.24

The observed temperature averages in the two basins are illustrated above and below with slightly higher values in the southern parts of both basins.

Mesn Tempersture of Driest Quarter

19.8010 19.82
198210 19.84
198410 19.86
198610 19.88
19.8810 19.90

Mean Temperature of Warmest Quarl Mean Temparaturs of Coldest Quarte

1972101974
1974101976
197610 19.78
197810 19.80
198010 19.82
19.82t0 19.84

2068102070
20701020.72
2072102074

2074102076
2076102078
20781020.80




Precipitation of Wettest Month

154.010 1542
154210 154 4
154.410 1546
154 610 154 8
154810 155.0
155010 1552
155210 1554

Observed precipitation averages are illustrated in the preceding and subsequent figures for both Imbo and Moso basins.

Precipitation of Wettest Quarter

53810539
53910 540
54010 541
54110542
54210543
543 to 544
54410 545

Source: Climate Information Platform for Copernicus

Annual Precipitation

86510 870
87010 875
87510 830
88010885
88510 890

Precipitation of Driest Quarter
40010 405
40510 41.0
410t0 415

I4151042u
42010425

Precipitation of Driest Month

10,086.2 10 10,086.4
10,086.4 to 10,086.6
10,086.6 to 10,086.3
10,086.8 to 10,087.0
10,087.0 10 10,087.2
10,087.2t0 10,087 .4
10,0874 to 10,087 .6

Precipitation of Warmest Quarte

27910 280
28010 281
28110 282
28210283
28310 284
28410 285



Mean Annual Temperature

BDI - Mean Temp. - Baseline 1961-1990

X1975mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5

X2030mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5
Change against baseline (DIFF)
X2030mmd3_D

Mean Diurnal Range

BDI - Diurnal Temp. Range - Baseline 1961-1990

X1975mmd3

BDI - Diurnal Temp. Range - Scenario 2030 rcp4.5

X2030mmd3

Annual Mean Temperature (°C)
depicts an increase for both the
Imbo and Moso basins under the
RCP 4.5. The higher temperature
increases are expected in the Moso
basin.

Productive Landscape Relevance:
Increases in annual mean
temperature  will impact the
productivity of crops in the area
such as the maize crop and
legumes. Ecosystems status will
also be impacted.

BDI - Diurnal Temp. Range - Scenario 2030 rcp4.5
Change against baseline (DIFF)
X2030mmd3_D

Mean Diurnal Range (° C) depicts a
slight decrease of the range in both
basins, with the higher change in
Imbo basin.

Productive Landscape Relevance
the diurnal range indicates the
relevance of temperature
fluctuation for different species in
the productive landscape.




Maximum Temperature of Warmest Month

BDI - Max Temp. - Baseline 1961-1990
September
X197509d3

BDI - Max Temp. - Scenario 2030 rcp4.5
July
X203007d3

BDI - Max Temp. - Scenario 2030 rcp4.5
July

Change against baseline (DIFF)
X203007d3_D

Max Temperature of Warmest
Month (° C) depicts an increase in
for the two basins with higher
increase in Moso.

Productive Landscape Relevance
Temperature increases may lead to
increased evapotranspiration and
soil moisture loss and thus adverse
impacts on the ecosystems, crop
yields and water balance.

Minimum Temperature of Coldest Month

BDI - Min Temp. - Baseline 1961-1990
July
X197507d3

BDI - Min Temp. - Scenario 2030 rcp4.5
July
X203007d3

BDI - Min Temp. - Scenario 2030 rcp4.5
July

Change against baseline (DIFF)
X203007d3_D

Minimum Temperature of Coldest
Month depicts an increase in both
basins with higher temperature
increases expected in the Imbo
basin.

Productive Landscape Relevance:
Increases minimum temperature
may impact the productivity of
specific crops in the area such as the
maize.




Mean Temperature of Wettest Quarter

BDI - Mean Temp. - Baseline 1961-1990

X1975mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5

X2030mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5
Change against baseline (DIFF)
X2030mmd3_D

Mean Temperature of Wettest
Quarter depicts an increase for both
the basins under the RCP 4.5. The
higher temperature increases are
expected in the Moso basin.

Productive Landscape Relevance:
Increases in the wettest quarter
mean temperature will impact the
soil moisture content and thus the
productivity of cultivated crops.

Mean Temperature of Driest Month

BDI - Mean Temp. - Baseline 1961-1990

X1975mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5

X2030mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5
Change against baseline (DIFF)
X2030mmd3_D

Mean Temperature of Driest
Month depicts an increase for both
basins with higher temperature
increases expected in the Moso
basin.

Productive Landscape Relevance:
Increases in the driest quarter mean
temperature  will impact soil
moisture content and adversely
affect crop productivity.




Mean Temperature of Warmest Quarter

BDI - Mean Temp. - Baseline 1961-1990

X1975mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5

X2030mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5
Change against baseline (DIFF)

X2030mmd3_D

Mean Temperature of Warmest
Quarter depicts an increase in both
basins with higher temperature
increases expected in the Moso
basin.

Productive Landscape Relevance:
Increases in mean temperature will
impact the productivity of crops in
the two basins.

Mean Temperature of Coldest Quarter

BDI - Mean Temp. - Baseline 1961-1990

X1975mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5

X2030mmd3

BDI - Mean Temp. - Scenario 2030 rcp4.5
Change against baseline (DIFF)
X2030mmd3_D

Mean Temperature of Coldest
Quarter depicts an increase in both
basins with higher temperature
increases expected in the Moso
basin.

Productive Landscape Relevance:
Increases in mean temperature will
soil  moisture  content  and
productivity of the agricultural

landscape.




Annual Precipitation

BDI - Rainfall - Baseline 1961-1990

X1975mmd3

1,000
1100

Wiz

BDI - Rainfall - Scenario 2030 rcp4.5

X2030mmd3

BDI - Rainfall - Scenario 2030 rcp4.5
Change against baseline (DIFF)
X2030mmd3_D

Precipitation in the Wettest Month

BDI - Rainfall - Baseline 1961-1990
April
X197504d3

BDI - Rainfall - Scenario 2030 rcp4.5
April
X203004d3

Annual Precipitation depicts an
increase in south east part of the
Imbo basin and all of the Moso
basin under the RCP 4.5. The higher
precipitation increases are
expected in the northern part of the
Moso basin.

Productive Landscape Relevance:
Increases in annual precipitation
may result in increased rainfall
intensity that will increase rates of
soil erosion and thus adversely
impact crop productivity.

BDI - Rainfall - Scenario 2030 rcp4.5
April

Change against baseline (DIFF)
X203004d3_D

Precipitation in Wettest Month
depicts a decrease for both the Imbo
and Moso basins with the highest
decreases anticipated in the south for
Imbo and southern and eastern Moso.

Productive Landscape Relevance: The
decrease in precipitation will result in
reduced water balance in the
agricultural landscape.




Precipitation in the driest month

BDI - Rainfall - Baseline 1961-1990

July

X197507d3
1

BDI - Rainfall - Scenario 2030 rcp4.5
July
X203007d3

BDI - Rainfall - Scenario 2030 rcp4.5
July

Change against baseline (DIFF)
X203007d3_D
[

04
02

Precipitation in the driest month
depicts a slight decrease for both the
Imbo and Moso basins with changes
slightly more pronounced in the
northern Imbo basin.

Productive Landscape Relevance:
Decreases in the precipitation over the
driest month will impact the soil
moisture content and thus productivity
of the agricultural landscape.

Precipitation in the wettest Quarter

BDI - Rainfall - Baseline 1961-1990

X1975mmd3
400
450
500

BDI - Rainfall - Scenario 2030 rcp4.5

X2030mmd3

BDI - Rainfall - Scenario 2030 rcp4.5
Change against baseline (DIFF)

X2030mmd3_D

Precipitation in the wettest Quarter
depicts an increase for most of the
Imbo basin and all of the Moso basin.
The increased precipitation will be
more pronounced in the south eastern
Moso basin.

Productive Landscape Relevance:
Increased precipitation may result in
increased rainfall intensity that will
increase rates of soil erosion and thus
adversely impact crop productivity.




Precipitation in the driest Quarter

BDI - Rainfall - Baseline 1961-1990

X1975mmd3

BDI - Rainfall - Scenario 2030 rcp4.5

X2030mmd3
5

BDI - Rainfall - Scenario 2030 rcp4.5
Change against baseline (DIFF)
X2030mmd3_D

Precipitation in the driest Quarter
depicts a decrease in the both
basins with the changes in the Imbo
basin being more pronounced.

Productive Landscape Relevance:
decreases in precipitation will lead
to reduced soil moisture levels and
increased stress on the agricultural
landscape.

Precipitation in the warmest quarter

BDI - Rainfall - Baseline 1961-1990

X1975mmd3
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BDI - Rainfall - Scenario 2030 rcp4.5

X2030mmd3

BDI - Rainfall - Scenario 2030 rcp4.5
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X2030mmd3_D
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Precipitation in the warmest
quarter depicts an increase in the
Imbo basin and a mixed indication
in the Moso basin. The eastern part
of the basin is expected to have
decreased precipitation.

Productive Landscape Relevance:
Levels of precipitation have an
impact on the agricultural
productivity of the staple banana
crop, maize and legumes.




Precipitation in the coldest quarter

BDI - Rainfall - Baseline 1961-1990

X1975mmd3

BDI - Rainfall - Scenario 2030 rcp4.5

X2030mmd3

BDI - Rainfall - Scenario 2030 rcp4.5
Change against baseline (DIFF)

X2030mmd3_D

Precipitation in the coldest quarter
depicts a decrease in both the Imbo
and Moso basins with changes
being more pronounced in the
former.

Productive Landscape Relevance:
decreases in precipitation will lead
to reduced soil moisture levels and
increased stress on the agricultural
landscape.




Observational data - Trends analysis of selected climate parameters

The trends analysis presented below is of observational data sets obtained from the nearest meteorological stations to the Imbo and Moso basins that have
recorded monthly temperature and precipitation parameters consistently over the last 30 years (1989-2019).

Temperature

The mean temperature trends analysis shows slight increases for the different selected indices with higher changes in the Moso basin. The highest increases
have been observed in the mean temperature of coldest quarter, mean annual temperature and mean temperature of the warmest quarter.

Annual Mean Temperature

Annual Mean Temperature

203610 20.38
203810 20.40
20.40 10 20.42
204210 20.44
20.441020.46

Annual Mean Temp Trend

0.0454 10 0.0456
0.0456 10 0.0458
0.0458 1o 0.0460
0.0460 10 0.0462
M 0.046210 0.0454




Max Temperature of Warmest Month

Max Temp of Warmest Month Trend

0.0329 to 0.0330
00330 to 0.0331
0.0331 0 0.0332
0.0332t0 0.0333
0.0333t0 0.0334
00334 to 0.0335
0.0335 to 0.0336

Max Temperature of Warmest Month

21.00t0 21.02
21.021t0 21.04
21.04t0 2106
2106102108
21.08t021.10
2110t0 2112
2112102114

Min Temperature of Coldest Month

19.52t0 19.54
19.5410 19.56
19.56t0 19.58
19.58 to 19.60
19.60t0 19.62

Min Temp of Coldest Month Trend

0.0280 t0 0.0282
0.028210 0.0284
0.0284 10 0.0286
0.0286 10 0.0288
0.0288 10 0.0290
0.0290 10 0.0292
0.0292t0 0.0294




Mean Temperature of Wettest Quarter

Wean Temp of Wettest Quarter Trenc

0.0155 to 0.0160

Mean Tempersture of Wettest Quarte

FRrtEer 0.0160 to 0.0165
33121‘35355 0.016510 0.0170
202010 20.22 M 0017010 0.0175
2022102024

Mean Temperature of Driest Quarter

Mean Temp of Driest Quarter Trend

0014810 0.0150
0015010 0.0152
0015210 0.0154
0015410 0.0156
0.015610 0.0158
0.0158 10 0.0160

Mean Tempersture of Driest Quarter

19.8010 19.82
19.821019.84
19.841019.86
19.8610 19.88
19.88 10 19.90




Mean Temperature of Warmest Quarter

Iean Temparsture of Warmest Quart

2068102070
207010 20.72

Mean Temp of Warmest Quarter Tre:

0.0406t0 0.0408
0.0408t0 0.0410
0.0410t0 0.0412
00412t0 0.0414
0.0414 10 0.0416

2072102074

2074102076
2076102078
207810 20.80

Mean Temperature of Coldest Quarter

IMean Temparature of Coldest Quarts

1972101974
19.741019.76
197610 19.78
19.781t0 19.80
19.80t0 19.82
19.82t019.84

Mesn Temp of Coldest Quarter Tren

0.0542t0 0.0544
0.054410 0.0546
0.0546 to 0.0548

I 0.0548 to 0.0550
0.0550 to 0.0552




Precipitation

Precipitation trends analysis shows increases in the different selected indices. The highest increases have been observed in the precipitation of the wettest
quarter, annual precipitation followed by precipitation in the wettest month and warmest quarter. The precipitation changes are more pronounced in Imbo
basin for most of the selected indices.

Annual Precipitation

Annual Precipitation

86510 670
87010 875
87510 880
88010 885
868510 890

Annual Precipitation Trend

1460 1.47
1.47to1.48
1.48101.49
14910150
1.50t01.51
1.51t01.52
15210153




Precipitation of Wettest Month

Precipitation of Wettest Month Trend

1.020t01.025
1.0251t01.030
1030101035
1.035t0 1.040
1.040t0 1.045
1.045to 1.050

Precipitation of Wettest Montk

154010 1542
154210 1544
154 410 154.6
154,610 154.8
154.8 10 155.0
155.0t0 155.2
155210 1554

Precipitation of Driest Month Trend

0.10985 to 0.1100
0.1100 to 0.1105
0.1105t0 0.1110
0.111010 0.1115
0111510 0.1120
0.112010 0.1125
0112510 0.1130

0.113010 0.1135

Precipitation of Driest Month

10,086.210 10,086.4
10,086 410 10,086 6
10,0866 10 10,086 8
10,086.810 10,087.0
10,087 010 10,087 2
10,087 210 10,087 4
10,087,410 10,087.6



Precipitation of Wettest Quarter

Precipitation of Wettest Quarter
Precipitstion of Wettest Qsurier Trent

53810 530
15810159 530 to 540
15910160 54010 541
16010 1.61 54110 542
6110 1.62 54210543
16210163 54310544
16210 1.64 54410 545
16410165

Precipitation of Driest Quarter

Precipitation of Driest Qaurter Trend

0.595 to 0.600

Precipitation of Driest Quarter

0.600 to 0605 aiei
40510 41.0
0.505t0 0.510
41010415
061010 0.515 41510 42.0
0.615 10 0.520 42010425

0.520t0 0.625
0.625t0 0.830
0.530t0 0.635




Precipitation of Warmest Quarter

Precipitation of Warmest Quarter Tre: Precipitation of Warmest Quarte

1.06 to 1.08 27910 280
1080110 28010 281
110t 112 23110282
11210 1.14 28210 283
114t 116 28310 284
23410285

Precipitation of Coldest Quarter

Predipitation of Coldest Quarter Tren Precipitation of Coldest Quarter

0595 to 0.600 73810740
0.600to 0.605 74010742
060510 0.610 74210744
061010 0.615 74410746
0.615t0 0.620 74610748
0620to 0.625 74810750
0.6251t0 0.630 75010752
0.6301t0 0.635




Change in temperature and precipitation patterns (RCP 4.5)
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Fig. A1 Change in mean temperature since 1960 and projected RCP 4.5 scenario. Source: RegioClim (accessed June2020).

Fig. A2 Change in precipitation patterns since 1960 and projected RCP 4.5 scenario. Source: RegioClim (Accessed June 2020).

“Burundi's exposure to the mean wet precipitation climate changes to about 16.26% (median) in the period 2041-2050 compared to 19.07% in the period
1990-1999 in the high warming scenario (RCP8.5). The predictability of this level of precipitation is also projected to change with the standard deviation (a
measure of volatility) ranging from 7.42 for the period 2041-2050 to 8.59 in the 1990s.

Evolution of the extreme wet climate (SPI above +2)



Burundi's exposure to the extreme wet precipitation events changes to about 1.84% (median) in the period 2041-2050 compared to 0.62% in the period
1990-1999 in the high warming scenario (RCP8.5). The predictability of this level of precipitation is also projected to change with the standard deviation (a
measure of volatility) ranging from 7.81 for the period 2041-2050 to 4.04 in the 1990s (also in the high warming scenario).

Evolution of the extreme dry climate (SPI below -2)

Burundi's exposure to the extreme dry precipitation events changes to about 1.41% (median) for the period 2041-2050 compared to 0.77% for the period
1990-1999 in the high warming scenario (RCP8.5). The predictability of this level of precipitation is also projected to change with the standard deviation (a
measure of volatility) ranging from 6.38 for the period 2041-2050 to 3.79 in the 1990s (also in the high warming scenario).”

Citation Baarsch et. al (2019).



Regional distribution of rainfall

a) RCP4.S5 b) RCPA45
(2031-2060) (2071-2100)

Observed
(1970-1999)

c) RCP8.5 d) RCP8.5
(2031-2060) (2071-2100)

Fig. A3 Regional distribution of observed rainfall and of projected rainfall changes. Taking RCP 4.5 and the period 2031-2060 as reference, the increase will
be strongest in the southern part including the erosion—prone shores of lake Tanganika and of the central north-south mountain ridge where changes
amount to 150 — 200 mm or 10 % of rainfall. Source: Liersch et al., 2014.
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Fig. A4 Change in the seasonal distribution of rainfall indicating a decrease in March / April and August / September for the period 2031-2041, therefore
prolonging the dry period and increasing drought risk and water deficits for rainfed agriculture (Liersch et al., 2014).
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Flood risk
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drought risk given as the 95% quantile of low flow during the dry season (Kiills, 2014, Hydropower Atlas of Burundi for Sher Ing.)



Erosion rates
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Fig. A6 Erosion rates of Burundi in T/ha per year. The erosion rates in the study area are classified as severe (50 to 200 t / ha per year). This corresponds to
a soil loss of more than 1 cm per year.



Republic of Burundi

Climate proofing food production investments in Imbo and Moso basins in Burundi

/
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Fig. A7 Rainfall erosivity rates (2000-2010) and flood mortality risk (2015) in Burundi in the project area (on the left).
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Fig. A8 Rainfall erosivity rates (2000-2010) in Burundi in the project area (on the right).
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