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1. Historical climate data - an evaluation of ERAS reanalysis data
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Types of historical climate data

Ngailo et al, 2018
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Types of historical climate data
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Types of historical climate data

Data Assimilation
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ERAS5 — ECMWFs latest reanalysis product

First complete set published in 2019

* Several hundreds of variables for the ground, the atmosphere and the ocean

e Spatial resolution of 0.25° (~ 25-30 km)

e 137 levels up to 80 km altitude

* Preliminary product within 5 days of real time

* Easily accessible throught Copernicus Climate Data Store, Google Earth Engine,

KNMI climate explorer ....

Historical climate data - an evaluation of ERAS for Tanzania B-EP&CC Zf»é%
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Article

Did ERAS5 Improve Temperature and Precipitation
Reanalysis over East Africa?

Stephanie Gleixner *(), Teferi Demissie >3 and Gulilat Tefera Diro *

Comparison of ERAS to predecessor ERAinterim and ridded observations
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Surface Temperature trends
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Annual temperature cyle in Tanzania
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Summary

* ERAS shows substantial changes from previous reanalysis generation

* In most locations in Africa the temperature and precipitation bias is reduced

* Neither reanalysis dataset captures precipitation trends in observations

* No more cooling trends in ERA5

* Improvement of the annual precipitation cycle of East Africa

* ERAS captures spatial distribution of precipitation in extreme years in East Africa

* Improvement of the annual temperature and precipitation cycle of Tanzania

Historical climate data - an evaluation of ERAS for Tanzania B-EPJ,)CC 4{%

======== atthe Potsdam Institute. =~ Association



2. Future climate data — a new approach to find robust precipitation trends
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Precipitation Projections for Tanzania
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Precipitation Projections for Tanzania
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A new perspective on projected
precipitation changes in Tanzania

Stephanie Gleixner, Jascha Lehmann, Christoph Gornott

In preparation
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Approach — SPI index
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Approach — SPI index
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SPI Category
SPI <-2.0 extremely dry
20<SPIL-1.5 severely dry
-1.5 < SPI <-1.0 | moderately dry
-1.0 < SPI <-0.5 mildly dry
-0.5 < SPI < +0.5 normal
+0.5 < SPI < +1.0 mildly wet

+1.0 < SPI < +1.5

moderately wet

+1.5 < SPI < +2.0

severely wet

+2.0 < SPI

extremely wet
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Approach

Database:

 Full CORDEX Africa Ensemble
e RCP2.6, RCP4.5 and RCP8.5
e SPlindexon 3, 6,9 and 12 month scales

e Shifts for two future periods

Analysis:

* Counting of months in SPI categories

SPI Category
SPI <-2.0 extremely dry
20<SPI<-1.5 severely dry
-1.5 < SPI<-1.0 | moderately dry
-1.0 < SPI < -0.5 mildly dry
-0.5 < SPI < +0.5 normal
+0.5 < SPI < +1.0 mildly wet

+1.0 < SPI < +1.5

moderately wet

+1.5 < SPI < +2.0

severely wet

+2.0 < SPI

extremely wet

Future climate data — a new approach to find robust precipitation trends
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Results for RCP 4.5 and 6 months accumulation
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Results for RCP 4.5 and 6 months accumulation
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Summary

* Projections of SPI classes show a broadening of the rainfall
distribution especially toward extremely wet conditions

* Increase in extreme wet and extreme dry SPI conditions and decrease
in normal conditions are robust among CORDEX models

* Model differences in projections for total rainfall stem from
differences in changes of moderateSP| conditions

Future climate data — a new approach to find robust precipitation trends B_EP&CC m
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The idea of a climate risk profile

* Federal Ministry
for Economic Cooperation
and Development

Brief for NDC and NAP implementation and climate risk-
informed decision making:

Climate Risk Profile: Tanzania

Summary

This profile provides an overview of projected climate Agro-ecological zones might shift, affecting ecosystems, bio-
parameters and related impacts on different sectors diversity and crop production. Models project regionally vary-
in Tanzania until 2080 under different climate change ing changes in species richness and an increase in tree cover in
scenarios (called Representative Concentration Path- response to climate change.

ways, RCPs). RCP2.6 represents the low emissions

o - - - scenario in line with the Paris Agreement; RCP6.0 rep-
[ J - resents a medium to high emissions scenario. Model
. projections do not account for effects of future socio-
economic impacts.
Agriculture, biodiversity, health, infrastructure and wa- Per capita water availability will decline by 2080 mostly due to

. . .
ter are highly vulnerable to climate change. The need population growth. Model projections indicate that water sav-
for adaptation in these sectors has been stressed in ing measures are expected to become particularly important
Tanzania’s NDC targets and German development co- after 2030 in western Tanzania.

operation is committed to addressing these challenges
by seeking to mainstream climate change adaptation

Y
into its cooperation portfolio.
L] . L
two GHG emission scenarios
is projected to rise by between 1.4 and 3.6 °C by 2080, projected to rise from 2 % in 2000 to 19 % in 2080. This is relat-

compared to pre-industrial levels, with higher tempera- ed to 22 more very hot days per year over this period. As a con-
tures and more temperature extremes projected for the sequence, heat-related mortality is estimated to increase bya
east of the country. factor of more than three by 2080.

e Coherent: Climate and climate impact projections

little change to an annual precipitation decrease of up
042 mm by 2080. Future dry and wet periods are ikely
to become more extreme.

Under RCP6.0, the sea level is expected to rise by
41 cm until 2080. This threatens Tanzania’s coastal
oS

communities and may cause saline intrusion in coastal
‘waterways and groundwater reservoirs.

[ ]
o (] Climate change is likely to cause severe damage to the
[ ] infrastructure sector in Tanzania. Especially transport in-
(] frastructure is vulnerable to extreme weather events, yet

essential for trading agricultural goods. Investments wi
need to be made into climate-resilient infrastructure.

Models project a possibility of an increase in crop
land exposure to drought. Vields of maize are project-
ed to remain at current levels, while yields of heat- and
drought-resistant crops such as cassava and groundnuts
are projected to benefit from CO fertilisation. Farmers
will need to adapt to these changing conditions.

AGRICA - Climate Risk Profiles for Sub-Saharan Africa Celebrating 30 years of

integrated climate impact research  [eibniz
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Data of a climate risk profile

A
Projected climatic changes ’4>
from 4 GCMs b
Water Resources Agriculture Infrastructure Ecosystems Health
6 GHMs 3 GGCMs 2 GSMs 1 TRMM
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Impressions of Tanzanias climate risk profile

d.Ecosystems

though the

e.Human health

a
through more frequent incidences of heatwaves, floods, droughts

in [29).

of droughts, wetlands and riverine systems are increasingly at
risk of being converted to other ecosystems with plant popula-
tions being succeeded and animals losing habitats. Increased

i in forest

increa risk of
all of whi Inaddition
ers, low agricultural productivity and population growth might 150 200 250 300 350
motivate i expansion resulting in i Number of species
deforestation, land degradation and forest fires all of which will
impact animal and plant biodiversity.

50 51015
Difference to year 2010 (%)

Figure 16: Projections of the aggregate number of amphibian, bird and
1 f

and storms. Among the key health challenges in Tanzania are
idi it iratory diseases, tuberculosis,
HIV/AIDS, vector-borne diseases such as malaria, and impacts of
o o) el i

Figure 18: Projections of
population exposure to heat-
waves at least once a year for
i Tanzania for different GHG
emissions scenarios

ity as well i i M
of these health challenges are expected to become more severe
under i i Ll i i

water supply, thereby increasing the risk of malnutrition, hunger

Exposure of population
to heatwaves (% of national total)

2010 2030 2050 2070
Year

mary driver of malnutrition in Tanzania, i
| According to the
2y 2015/2016, 34 il der five
years of age suffe ing and 14 is

Model projections of species ri 3
birds and mammals) and tree cover for Tanzania are shown in
Figure 16 and 17, respectively. Projections of the number of ani-
mal species show a strong decrease by 2080 (Figure 16): Under
RCP6.0, the number of i
will decrease by up to 15 %, especially in central Tanzania, while
i h tern Tanzania je to
gain in the number of species. With regard to tree cover, median

RCP 2.6 and an increase of up to 9 % in central Tanzania under
RCP6.0 by 2080 (Figure 17). The latter can be explained by
increasing precipitation amounts in this region.

1020 30 40 50 60 70 8-6-4-20 3 4 6 8
’ . . Tree cover Difference to year 2020
Although these results paint a rather positive picture for climate ree cover (%) fference to year 20;
change impacts on tree cover, it is important to keep in mind Figure 17 Tre cover projections for Tnzania for different GHG
‘emissions scenarios.

N
o

sible for significant losses of global biodiversity in the past, and
which are expected to remain its main driver i the future [30].
For example, extensive land-use change in the densely vegetated
foothills of Mount Kilimanjaro accounted for an expansion of cul-
tivated land from 54 % in 1973 to 63 % in 2000, all at the expense
of natural vegetation [31]. Overall, Tanzania lost 2.5 million
hectares of tree cover from 2001 to 2019, which is equivalent toa
decrease of 9.5 % [32].

=
[S,]

Exposure of population
to heatwaves (% of national total)

(8]
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Furth

Figure 19: Projections of
heat-related mortality for
Tanzania for different
GHG emissions scenarios
assuming no adaptation
toincreased heat

for example,
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yearis projected to increase from 2 % in 2000 to 19 % in 2080
(Figure 18). Furthermore, under RCP6.0, heat-related mortality
Victoria exhibit particularly higk il i will likely 1.8t06. per
to dengue (37, [38]. year, whi bya factor

towards the end of the century compared to year 2000 levels,
provided that no adaptation to hotter conditions will take place
(Figure 19). Under RCP2.6, heat-related mortality is projected to

in Africa, with 90 % of the
areas [36]. Coastal regi i

to about 3.5 deaths per people per year in 2080.
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Website and portfolio

Climate Risk and Adaptation Platform

Please select a country via the map or the drop-down menu and
choose the type of results you wish to view

Mauritania Select country v
& Niger

Burkina Chad

Faso

Ethiopia

Cote d'lvoire Ghana

Uganda
Kenya

Tanzania

Madagasi

Climate risk profiles for 12 sub-Saharan African countries

available on www.agrica.de
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Thank you for your attention.
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