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I. INTRODUCTION

Cameroon is increasingly vulnerable to the adverse effects of climate change, which has a
proven impact on socio-economic development sectors. In order to optimize the resilience of these
sectors, the National Observatory on Climate Change (ONACC) has produced its 10th edition of the
Seasonal Climate predictions for the months of March, April and May 2020 for the five agro-ecological
zones of Cameroon. The said bulletin presents predictions of climate parameters (precipitation and
temperature), potential impacts on socio-economic development sectors (agriculture, livestock, health,
water and energy, tourism, environment and biodiversity, public works, etc.) and proposals for
responses to adapt and adjust to the said impacts.

Translated with www.DeepL.com/Translator (free version)
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II. Expected global climate context for March, April and May 2020
Many international centres (NOAA, IRI, ACMAD, etc.) have drawn up a report on the global climate
situation. According to Mercator Ocean of the United States of America, the atmospheric and oceanic
conditions in the Pacific basin in the Niño 3.4 zone have remained neutral since August 2019 (Fig.1).
These conditions are expected to continue during the next quarter from February to the end of April 2020.
As a result of this development, tropical Africa could experience surplus precipitation, with a rainy
season that is wetter than usual, especially from the west coastal part to the forest area.

Figure 1: Evolution over the next 03 months of the monthly anomaly of the surface temperature
in relation to the reference period from 1993-2016
Source: MERCATOR OCEAN-System for global Ocean Physical analysis-PSY3-November-December 2019 and
January-February 2020 seasonal bulletin n°9.

Figure 2: Oceanic surface temperature anomalies for the
month of February 2020
Source IRI, February 2020

According to the International Research Institute
for Climate and Society (IRI), in the Northern
Hemisphere, ocean surface temperature (OST)
anomalies in the Azores High are expected to be
higher than normal in the next quarter from March
to May 2020. (Fig.2).
According to ONACC, this situation would favour
a drop in atmospheric pressure in the central
Azores High and the development of low rainfall
pressure situations on the coasts of West and
Central Africa.
As a result, the most recent data from the IRI
model point towards a net increase in rainfall from
West Africa to a large part of the Gulf of Guinea to
which Cameroon belongs.
According to the same institute, OST anomalies
have been very high during the last quarter, hitting
record in February 2020. These thermal conditions
could continue during the next quarter from March
to May 2020.
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The National Centre for Environmental
Forecasting (NCEP), notes that for the
quarter March-April-May 2020, the most likely
scenario is that the migration of the Azores
high towards the subtropical high pressure
area, which began during December 2019,
could continue until the end of May 2020. In
North Africa, this will result in heavy
rainfall, which unfortunately is likely to
decrease towards the Sudano-Sahelian strip, to
which
the
Sudano-Sahelian
agroecological zone of Cameroon belongs.

Figure 3: Ocean surface atmospheric temperature in the
month of February 2020
Source NOAA, February 2020

From April 2020, the high pressures will
maintain a stormy sky which according to
ONACC would be rainy over a good part
of the Gulf of Guinea, to which Cameroon
belongs (notably the Littoral, SouthWest, Centre, South, part of the East,
West, North-West and part of the
Adamawa regions).

In Cameroon, the ITF will migrate from the south to the north of the country between March and May 2020, which
will favour the progressive penetration of the Monsoon from the South-West to the North-East. These humid winds will
bring rain. This period (March, April and May) corresponds to:
- an extention of the dry season in the Sudano-sahelian zone (Far North and North regions);
- the beginning of the rainy season in the monomodal rainfall forest zone (Littoral and South West regions), the
Guinea high savannah zone (Adamawa region) and the High plateau zone (West and North West regions);
- the short rainy season in the bimodal rainfall forest zone (Centre, South and East regions).

Table 1: Climatic seasons observed for the months of March, April and May from 1950 to 2015 in the five
agro-ecological zones of Cameroon.
Agro-ecological zones
March
Soudano-Sahelian (Far North and
Dry season
North)
Guinea High Savannah (Adamawa) Dry season
Bimodal Precipitation Forest
Start of the short rainy season
(Centre, South and East)
High Plateau (West and North est) Start of the rainy season
Monomodal precipitation Forest
Rainy season
(Littoral and South West)

April

May

Dry season

Dry season

Start of the rainy season Rainy season
Short rainy season

Short rainy season

Rainy season

Rainy season

Rainy season

Rainy season

III. Key Climate Factors for the months of March, April and May from 1950 to 2015
The results of research work on the impact of climate determinants on the spatio-temporal dynamics of
precipitation in Cameroon, published in various scientific journals (EDUCI, 2015; REVIST, 2016, ...),
reveal that from March to May from 1950 to 2017, it emerges that:
In the month of May, (Tab.2)
- In the Northern Hemisphere, 48.48% of the Azores High migrates to a position below the norm
between 32-20°N Latitude and 84.85% of the cases to a position above the norm between 40-34.8°E
Longitude. For these different positions, the OST at the level of the said anticyclone is for 56.42%
of cases between 25.5-24.8°C, for an atmospheric pressure for 86.34% of cases between 1021.61026hpa;
- In the Southern Hemisphere, the St. Helena Island High migrates for 80.32% of cases to a substandard position between 0-32°N Latitude and for 62.13% of cases to a sub-standard position
between 27-32.2°E Longitude. For these different positions, the OST at the level of the said
4

anticyclone is at 35% of cases between 27.1-26.33°C, for an atmospheric pressure at 59.09% of
cases between 1017.2-1021.6hpa ;
Table 2: Characteristics of climate determinants in March and precipitation forecasts for the month
in the five agro-ecological zones.

St
Hélèna

Azores

OST (°C)
Atmospheric pressure (Hpa)
Latitude position (degree)
Longitude position (degree)
OST from 1950 to 2015 (°C)
Atmospheric pressure (Hpa)
Latitude position (degree)
Longitude position (degree)

Yaounde
Bertoua
Ebolowa
Bafoussam
Bamenda
Mamfe
Douala

[26.7-25.9[
[1026-1021.6[
[50-48[
[40-34.8[

66

[27.8-27.1[
[1026-1021.6[
[80-48[
[40-34.8[
[171.9-103.1[
[278.9-175.8[
[382.7-256.26[
[295.3-177.18 [
[330.6-201.1[
[268.4-222.7[
[312.9-196.2[

15.38
86.34
33.34
84.86
34
18.19
7.57
33.33
10.61
16.14
12
6.06
23.9
15.15
6.83

[25.9-25.2[
[1021.6-1017.2[
[38-26[
[34.8-29.6[
[27.1-26.33[
[1021.6-117.2[
[48-16[
[34.8-29.6[
[103.1-34.3[
[175.8-72.7[
[256.2-129.8[
[177.18-59.06[
[201.1-71.7[
[222.7-77.0[
[196.2-79.5[

28.2
4.54
18.18
0
35
59.09
12.12
4.54
18
18.66
16
41.8
36.87
30.37
27.7

[25.5-24.8[
[1019.4-1015[
[32-20[
[32.2-27[
[26.7-25.9[
[1019.4-1023.8[
[32-0[
[32.2-27[
[68.76-0[
[124.2-21.1[
[193.04-66.6[
[118.12-0[
[136.4-7[
[149.9-4.2[
[137.8-21.12[

Percentage (%)

Class

Below standard

Percentage (%)

Class

Standard

Percentage (%)

Class

Determining factors of the Azores
and Saint Helena high and
precipitation in March from 1950 to
2015

Observations (years)

Above standard

56.42
9.12
48.48
15.14
31
22.72
80,31
62.13
71.39
65.2
72
52.14
39.23
54.48
65.47

Source : DMN, ASECNA, NOAA, 2015
Production: ONACC, 2020

In the month of April (Tab.3)
- In the Northern Hemisphere, the Azores High migrates in 57.57% of cases to a sub-standard
position between 40-32°N Latitude and 38.34% of cases to a sub-standard position between 60,
26.6-28.2°E Longitude. For these different positions, the OST at the level of the said anticyclone is,
in 41.53% of the cases between 25.27-26.2°C, for an atmospheric pressure in 93.95% of the cases
between 1029-1017.4hpa;
- In the Southern Hemisphere, the St. Helena Island High migrates 72.72% of the time to a substandard position between 0-32°N Latitude and 51.51% of the time to a sub-standard position
between 32.8-29.2°E Longitude. For these different positions, the OST at the level of the said
anticyclone is at 43.09% of cases between 26.9-27.6°C, for an atmospheric pressure at 76.09% of
cases between 1021.6-1026hpa
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Table 3: Characteristics of climate determinants in April and precipitation forecasts for the month in the
five agro-ecological zones.

St
Hélèna

Azores

OST (°C)
Atmospheric pressure (Hpa)
Latitude position (degree)
Longitude position (degree)
OST from 1950 to 2015 (°C)
Atmospheric pressure (Hpa)
Latitude position (degree)
Longitude position (degree)
Ngaoundere
Yaounde
Bertoua
Ebolowa
Bafoussam
Bamenda
Mamfe
Douala

66

[27.2-26.7[
[1029-1017.4[
[60.46-40.36[
[40-32[
[27.6-26.9[
[1026-1021.6[
[80 -48[
[40-32.8[
[301,1-192[
[311,1-202[
[230.4-163.9[
[429.2-291.4[
[342.3-205.4[
[346.4-240.6[
[470.1-314[
[534.6-369.8 [

[26.7-26.2[
[1017.4-1011.6[
[46-39[
[32-28[
[26.9-26.6[
[1021.6-1019.4[
[48-32[
[32.8-29.2[
[192-137.4[
[202-147.4[
[163.9-130.6[
[291.4-153.6[
[205.4-136.9[
[2240.6-187.7[
[314.0-236.0[
[369.8-287.4[

Percentage (%)

Class

Class

23.09
93.95
4.54
35.84
43.09
76.09
22.72
30.31
20
14
23.2
5.51
13.9
15.24
9.06
1.51

Below standard

Percentage (%)

Standard

Percentage (%)

Class

Determining factors of the Azores
and Saint Helena high and
precipitation in April from 1950
to 2015

Observations (years)

Above standard

35.38
4.54
37.89
25.86
21.53
1.51
4.56
51.51
32
26
26.2
3449
57.57
30.3
28.78
15.2

[26.2-25.27[
[1011.6-1000[
[40-32[
[28.2-26.6[
[26.6-25.9[
[1019-1015[
[32-0[
[29.2-22[
[137.4-28.3[
[147.4-38.3[
[130.6-64.1[
[222.5-84.7[
[136.9-0.0[
[187.7-82[
[236-79.9[
[287.4-122.6[

41.53
1.51
57.57
38.3
35.38
22.4
72.72
18.18
48
60
50.6
60
28.53
54.46
62.16
83.29

Source: DMN, ASECNA, NOAA, 2015
Production: ONACC, 2020

In the month of May (Tab.4)
- In the Northern Hemisphere, 53.04% of the Azores High migrates to a position below the norm
between 10-31.2°N Latitude and 51.53% of the cases to a position above the norm between 38-50°E
Longitude. For these different positions, the OST at the level of the said anticyclone is at 48.67% of
cases between 25.2-26.18°C, for an atmospheric pressure at 97% of cases between 1015.6-1026hpa;
- In the southern hemisphere, the St. Helena high migrates 72.28% of the time in a sub-standard
position between 0-36°N latitude and 51.54% of the time in a sub-standard position between 3850°E longitude. For these different positions, the OST at the level of the said anticyclone is in
44.63% of the cases between 26.1-27°C, for an atmospheric pressure in 90.92% of the cases
between 1019-1025hpa.
Table 4: Characteristics of climate determinants in May and precipitation forecasts for the month in the five
agro-ecological zones.

St
Hélèna

Azores

OST (°C)
Atmospheric pressure (Hpa)
Latitude position (degree)
Longitude position (degree)
OST from 1950 to 2015 (°C)
Atmospheric pressure (Hpa)
Latitude position (degree)
Longitude position (degree)

Maroua
Garoua
Ngaoundere

[27.6-26.6[
[1026-1015.6[
[63-41.8[
[50-38[

66

[27-26.1[
[1025-1019[
[90-54[
[50-38[
[36,5-21,9[
[239,5-145[
[315,8-223,9[

23.03
97
6.06
51.53
44.63
90.92
21.21
51.54
3.02
28.79
28

[26.6-25.6[
[52.4-41.8[
[41.8-31.2[
[38-32[
[26.1-25.6[
[1019-1016[
[54-36[
[38-32[
[21.9-14.6[
[145-98.3[
[223.9-177.9[

33.3
1.51
40.9

Class

Percentage (%)

Below standard

Percentage (%)

Class

Standard

Percentage (%)

Class

Determining factors of the Azores and
Saint Helena high and precipitation in
April from 1950 to 2015

Observations (years)

Above standard

43,67
1,49
53,04

7.57
38.47
3.03
1.51

[26.18-25.2[
[1011.6-1000[
[31.2-10[
[32-20[
[25.6-24.7[
[1016-1010[
[36-0[

7.57
7.57
24.21
45

[32-20[
[14.6-0[
[98.3-4.1[
[177.9-86[

40,89
89.41

40,9
16,9
6,05
77,28

47
27
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Yaounde
Bertoua
Ebolowa
Bafoussam
Bamenda
Mamfe
Douala

[315,8-223,9[
[317 -213,3[
[402,4-279[

39
21.57
8
10.6

[324,1-228,1[
[441-300,2[
[717,1-506,7[
[443,1-312,2[

3.03
12.04
39

[223.9-177.9[
[213.3-161.5[
[279 -217.3[
[228.1-180.1[
[300.2-229.8[
[506.7-401.6[
[312.2-251.8[

41.5
36.3
26
25.77
11
28.8
28

[177.9-86 [
[161.5-57.8[
[217.3-93.9[
[180.1-84.1[
[229.8-89[
[401.6-191.2[
[251.8-130.9[

19.5
42.13
66
63.63
85.97
59.16
33

Source: DMN, ASECNA, NOAA, 2015
Production: ONACC, 2020

IV. Methodology for predicting climate parameters
This seasonal climate prediction bulletin has been developed from seven main steps, namely:
1. the exploitation of global seasonal trends obtained from the numerical models of
International Climate Prediction Centres, which are combined with statistics to express local
seasonal trends. Then, through a classification of indices, with a certain probability it is
deduced that the season will register a deficit, normal or surplus for the weather stations in
the five Agro-ecological Zones of Cameroon ;
2. the exploitation of the behaviour of the El Niño indices and that of the OST anomalies over
the period of March, April and May 2020, in order to deduce the extent of their actions up to
the level of Cameroon ;
3. the exploitation of statistical tools that refer to the analysis of the spatio-temporal dynamics
of climate parameters observed at the local level and the probability of occurrence of these
climate anomalies for the months of March, April and May 2020 in Cameroon;
4. the use of numerical models based on multiple regression equations between the different
variables. These statistical tests also refer to connections between several indices and their
repercussions in the future;
5. the elaboration, proofreading and consolidation of forecasts for Cameroon;
6. the validation of these forecasts by a committee set up;
7. the monitoring-evaluation of the previous seasonal forecasts (climate outlook).

IV. Summary of forecasts for the five Agro-Ecological Zones of Cameroon
.

In view of the global climate context and the analysis of the spatial and temporal dynamics of the
climate carried out by ONACC, for the months of March, April and May 2020, it emerges that:
For precipitations (fig.a), a high probability of registering:
- Sporadic, localized precipitation of low intensity and around the historical average from May
onwards in the localities of Bogo, Mokolo, Maroua, Yagoua, Kaele and Mindif. They will be slightly
higher than the historical average during the same period in Maga, in the Far North region;
- early onset of rains from April in the localities of Dembo, Pitoa, Rey Bouba, Garoua, Poli, Touboro,
Lagdo and Tchollire in the North region;
- early onset of rains in Banyo, Ngaoundere, Meiganga and Tibati, and an increase in precipitation
amounts over the historical average in these localities in the Adamawa region;
- Early onset of rains during the first half of February in Bertoua, Batouri, Abong Mbang, Mindourou,
Yokadouma, Lomie, Ngoila and Moloundou, and an increase in precipitation amounts over the
historical average in these localities in the East region;
- early onset of rains between the beginning and end of February in Yaounde, Eseka, Obala,
Mbalmayo, Bafia, Ngoro and Akonolinga, and an increase in precipitation volumes over the
historical average in these various localities, in the Centre region.
- the early onset of rains in the first dekad of February in the localities of Kribi, Ebolowa, Lolodorf,
Zoetele, Akom II, Djoum and Sangmelima, and an increase in precipitation amounts and number of
rainy days as compared to the historical average in these localities, in the South region ;
7

- the early onset of rains in the first half of March and an increase in precipitation amounts over the
historical average in Bafoussam, Foumban, Dschang, Mbouda, Bafang, Bazou, Bangangte, Tonga
and Foumbot in the West region;
- The early onset of precipitation between the last dekad of February and the first dekad of March in
Bali, Kumbo, Fundong, Santa, Bali, Wum, Benakuma and Bamenda, and the increase in precipitation
amounts over the historical average in Bali, Kumbo, Fundong, Santa, Bali, Wum, Benakuma and
Bamenda, in the North-West region;
- the early onset of rains in the first dekad of February in Edea, Douala, Nkongsamba, Mouanko,
Loum, Manjo, Mbanga and Yabassi localities and an increase in precipitation amounts and number of
rainy days compared to historical average in these localities in the Littoral region;
- the early onset of rains in the first dekad of February in Mundemba, Mamfe, Fontem, Kumba,
Bamusso, Buea, Tiko, Limbe, Muyuka, Mutengue and Idenau localities and an increase in
precipitation amounts over the historical average in these localities in the South West region.
For temperatures (fig.b), a high probability of registering an increase in mean temperatures in:
- Kousseri, Maga, Waza, Mora, Bogo, Mokolo, Maroua, Yagoua, Kaele and Mindif in the Extreme
North region;
- Poli, Garoua, Lagdo, Rey Bouba and Tchollire in the North region;
- Banyo, Ngaoundere, Meiganga and Tibati in the Adamawa region;
- Yaounde, Eseka, Obala, Mbalmayo, Mbandjock, Bafia, Ngoro, Nkoteng and Akonolinga in the
Centre region;
- Batouri, Yokadouma, Betare Oya, Belabo, Mouloundou, Abong Mbang, Mindourou, Lome, Ngoila
and Yokadouma in the East region;
- Kribi, Ebolowa, Lolodorf, Zoetele, Akom II, Djoum and Sangmelima in the South region;
- Bafoussam, Foumban, Dschang, Mbouda, Bafang, Bazou, Bangangte, Tonga and Foumbot in the
West region;
- Bali, Kumo, Fundong, Santa, Bali, Wum, Benkuma and Bamenda in the North West region;
- Edea, Douala, Nkongsamba, Mouanko, Loum, Melong, Manjo, Mbanga and Yabassi in the Littoral
region;
- Mundemba, Mamfe, Fontem, Kumba, Bamusso, Buea, Tiko, Limbe, Muyuka, Mutengene and Idenau
in the South West region.
Figure 3 below presents a summary of temperature and precipitation forecast for the months of
March, April and May 2020 for the five agro-ecological zones of Cameroon.
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(a)

(b)

Figure 4: Mean temperature forecast map (a) and precipitations (b) for the months of March, April and May 2020 in Cameroon.

V. CLIMATE PREDICTIONS IN CAMEROON, POTENTIAL IMPACTS AND
PROPOSED RESPONSES

V.1. Soudano-Sahelian Zone
Based on the analysis of the forecasts of the major international centres, the analysis of climate
data by ONACC and the use of publications on the spatial and temporal dynamics of the climate
in Cameroon, it is expected that (figure 4) :

A. Far North Region
a) Temperatures

Figure 5; Average temperature forecasts for the period from March to May 2020 in the SudanoSahelian zone.
For temperatures, between March and May of the period from 1950 to 2017, the Far North region
recorded (Tab 5):
9

Table 5: Observed temperatures from March to May for the period 1950 to 2017 in the Far North
region and forecast for the period March to May 2020.
Period
March
April
May
Mean

T°Max
Mean from
1950 to 2017
38.6
40.1
38.5
39.06°C

T°Min
Mean from
1950 to 2017
23.7
26.2
24.8
24.9°C

T°Mean
from 1950
to 2017
31.15
33.15
31.65
31.98°C

Forecasts of average
temperature trends from
March to May 2020
Above average
Above average
Above average
Above average

Based on the historical average of temperatures recorded in the Far North region over the
March to May period from 1950 to 2017, namely 39.06°C for the mean maximum temperature;
24.9°C for the mean minimum and 31.98°C for the mean temperature, there is a very high
probability of increase in temperature during this period in:
- average temperatures in Kousseri, Maga, Waza, Mora, Bogo, Mokolo, Maroua, Yagoua,
Kaélé and Mindif compared to the historical average recorded over the period from March to
May from 1950 to 2017;
- the number of days with mean maximum temperatures above 39°C in Kousseri, Maga, Waza,
Mora, Bogo, Mokolo, Maroua, Yagoua, Kaele and Mindif will experience an increase as well.
b) Precipitation
Between March and May of the period from 1950 to 2017, early onset of the rainy season (early
April to late May) was observed in Maroua for 34 out of 68 years (i.e. 50% of cases).
Table 6: Observed March-May precipitation for the period 1950-2017 in the Far North region and forecast for
the period March-May 2020.
Period

Average number of rainy
days from March to May
from 1950 to 2017

Average
precipitations from
1950 to 2017 (mm)

Trend forecasts of the number of
rainy days from March to May
2020 (days)

Precipitation trend forecasts
for March to May 2020
(mm)

March
April
May
Total

1
3
7
11

3.1
26
73
102.1

Below average
Below average
Below average
Below average

Below average
Below average
Around the average
Below average

The analyses from the international weather forecasting centres, the research work carried out
by ONACC for the Far North region and the migration of the Intertropical Front (ITF) from
south-to-north of the country show for the months of March April and May 2020, a high
probability of sporadic, localized and low intensity rainfall at the end of April and during the
month of May in the localities of Maga, Bogo, Mokolo, Maroua, Yagoua, Kaele and Mindif;

B. North region
a) Temperatures
For temperatures, the observations between March and May in the North region during the period from
1950-2017 is presented in Tab 7 below:
Table 7: Temperatures observed from March to May for the period 1950 to 2017 in the North
region and forecast for the period March to May 2020
Period
March
April
May
Mean

T°Max Mean from
1950 to 2017
39.7
39.6

T°Min Mean from
1950 to 2017
24.8
26.6

T°Mean from
1950 to 2017
33.15

Forecasts of average temperature
trends from March to May 2020
Increase
Increase

39.3

25.1

32.4

Increase

39.53

25.5

32.6

Increase

32.25
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From Table 7 above, ONACC research indicates that based on the historical average of
temperatures recorded in the North region over March to May period from 1950 to 2017,
notably 39.53°C for the mean maximum temperature; 25.5°C for the mean minimum and 32.6°C
for the mean, there is a high probability of an increase during this period in:
- average temperatures in Poli, Garoua, Lagdo, Rey Bouba and Tchollire, compared to the
historical average recorded over March to May period from 1950 to 2017;
- the number of days with mean maximum temperatures above 40°C at Poli, Garoua,
Lagdo, Rey Bouba and Tchollire.
b) Precipitation
For rainfall, it was observed between March and May from 1950 to 2017, it was observed in Tab.8,
an early onset of rains (mid-April to late May) for 22 years out of the 68 years (about 33% of
cases);
Table 8: Observed rainfall from March to May for the period from 1950 to 2017 in Garoua and
forecast for the period from March to May 2020.
Period

March
April
May
Total

Number of rainy days
from March to May
from 1950 to 2017 (days)

Precipitations
from 1950 to 2017
(mm)

1
5.19
9.62
15.81

2.38
43
113
158.38

Forecast of the number of
rainy days from March to
May 2020

Around the average
Around the average
Around the average
Around the average

Precipitation forecasts from
March to May 2020

Around the average
Above everage
Around the average
Above average

Analyses from the international weather prediction centres, research conducted by ONACC for
the North region and the south-to-north migration of the Inter-Tropical Front (ITF) for the
months of March, April and May 2020 show the following forecasts:
- a high probability of an early onset of rains from April in Dembo, Pitoa, Rey Bouba,
Garoua, Poli, Touboro, Lagdo and Tchollire;
- high probability of above-average rainfall during this period in Dembo, Pitoa, Rey Bouba,
Garoua, Poli, Touboro, Lagdo and Tchollire;
Potential Impacts and Proposed Responses by Activity Sector
Impacts on the Agricultural sector
• risk of a shortened the growing season for market
garden crops;
• risk of delayed crop maturation rates due to high
temperatures;
• high risk of water stress for crops in flood-prone areas
due to high evapotranspiration;
• risk of increased plant infections through insect
infestation;
• high risk of locust invasion which can reduce yields;
• risk of reduced yields of off-season crops due to
warmer temperatures.
• High risk of food insecurity for poor households
hosting IDPs and refugees outside camps.
Impacts on the Livestock sector
• risk of an increase in cases of epizootic diseases ;
• risk of depletion of pasture and water resources;
• risk of an increase in migrations of livestock farmers in
search of pastures and water points;
• risk of an increase in conflicts between herders and
farmers around the Logone;
• high risk of an increase in the price of livestock.

Proposed responses for the agricultural sector
• sow under plant cover;
• plan sowing according to agro-climatic calendars by the
State, CTDs and communes; CSOs, NGOs etc. ;
• practise physical/integrated control to combat pest attacks;
• give priority to the importation of certain foodstuffs;
• give priority to species and varieties of crops resistant to
water deficit;
• promote integrated water resource management;
• build emergency stocks for food assistance to poor
households, off-camp refugees and IDPs.

Proposed responses for the Livestock sector
• organise vaccination campaigns to prevent epizootic
diseases;
• prepare for a more abundant collection and storage of
fodder;
• set up feed stocks in risk areas,
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Impacts on the Health sector
• risk of increased cases of water-borne diarrhoeal
diseases due to lack of water (yeast, amoebiasis,
dysentery, cholera)
• risk of developing conjunctivitis, especially in urban
areas;
• risk of developing meningococcal meningitis in
children and adults;
• high risk of respiratory diseases due to the proliferation
of particulates;
• Risk of general fatigue due to dehydration from heat.
Impacts on the Water and Energy sector
• risk of a severe drop in the flow rate of hydroelectric
dams, resulting in a drop in energy production.
• risk of a severe drop in river flow, resulting in a
reduction in household water supply ;
• high risk of drying up of water supply points due to a
decrease in the level water table.

Impacts on the Tourism sector
• risk of animals wandering outside the parks of waza,
Bouba-Ndjida, faro, and Benoue following the
drying up of the shelters;
• risk of decrease in the number of tourists following the
movement of animals to the residential areas.
Impacts on the Environment and Biodiversity sector
• high risk of increased poaching in areas close to
protected areas due to migration of wildlife out of
reserves in search of water and food;
• risk of biodiversity loss due to high heat;
• high risk of increased conflict between farmers and
certain wildlife species;
• high risk of increased conflict between farmers and
ranchers over resources;
• high risk of increased conflict between farmers and
some wildlife species; high risk of increased conflict
between farmers and herders over resources; high
risk of increased conflict between farmers and
herders over resources; high risk of increased
conflict between herders and some wildlife species;
• high risk of increased frequency of bush fires;.
Impacts on the Public works sector

Proposed responses for the Health sector
• intensify campaigns to raise awareness among the
population on other basic hygiene measures (hand
washing, sterilization of drinking water, food washing,
etc.).
• intensify the awareness campaigns of the populations on the
techniques of making drinking water potable;
• sensitize populations on the need to use latrines ;
• supply pharmacies and other health centres with stocks of
essential medicines;
• raise awareness of the need to rehydrate regularly.
Proposed responses for the Water and energy sector
• Promote the use of hybrid lighting systems ;
• develop and multiply the most suitable water supply points;
• set up water tankers for household water supply in cities;
• Provide water reserves in households to compensate for
possible water cuts in urban areas;
• Prioritize the construction of boreholes rather than equipped
wells;
• take into account climate predictions in the management of
water resources in dams..
Proposed responses for the Tourism sector
• Provide artificial watering points for wildlife in the various
parks and reserves.
• Intensify and direct advertising to more conducive natural
sites for visit, including Mindif Peak, Kapsiki Peak,
Mount Rhumsiki, Mandara Mountains, Kola Gorge..
Proposed responses for the Environment and Biodiversity
sector
• provide the conservation services with the appropriate
equipment (including off-road motorcycles, etc.) for their
deployment in the field;
• raise awareness among the population on the risks of
conflicts with wildlife species;
• raise awareness of the risks of bush fires;
• develop and multiply water points in protected areas;
• secure animal movement corridors;
• Identify, in a participatory manner with the populations, the
measures to be taken to mitigate conflicts.
• promote the planting of fast-growing forage species around
protected areas

Proposed responses for the Public works sector
• produce baseline climate information at the local level for
infrastructure and construction projects;
• to popularize seasonal climate forecast bulletins to
• high risk of cracking of road infrastructure due to high
companies and consulting firms in the building and
temperatures ;
public works sector, and to central and decentralized
building and public works departments;
• high risk of water scarcity in construction sites as a
result of high temperatures and a drop in the level of • Take climate change into account in the planning of public
water table;.
works activities;
• Strengthen the technical capacities of staff in charge of
studies and monitoring of worksites (projects) on the
issue of climate change
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V.2. Climate forecasts in the Guinean High Savannah zone
With regard to the analysis of forecasts from major international centres, the analysis of climate data
by ONACC and the use of publications on the spatial and temporal dynamics of the climate in
Cameroon, we expect
a) Temperatures

Figure 6: Forecast of mean temperatures for the period March to May 2020 in the Adamawa
Region in the Guinean High Savannah zone.
n terms of temperature, the following temperatures were recorded between March and May during the
period 1950-2017 in the Adamawa region (Tab 9) :
Table 9: Temperatures observed from March to May for the period 1950 to 2017 in the Adamawa Region
and forecast for the period March to May 2020.
Period
March
April
May
Mean

T°Max mean from
1950 to 2017
32.5
31
28.9
30.8

T°Min Mean from
1950 to 2017
16
18
17.7
17.23

T°Mean from
1950 to 2017
24.25
24.5
23.3
24.016

Trend forecasts in mean T°
from march to May 2020
Increase
Around the average
Increase
Increase

From Table 9 above, ONACC research shows that, based on the historical average of
temperatures recorded in the Adamawa region, over the period March to May from 1950 to
2017, notably 34.1°C for the mean maximum temperature; 12.9°C for the mean minimum and
22.1°C for the mean, there is, during this period, a high probability of recording an increase, as
shown in Table 9 above:
- of average temperatures in Banyo, Ngaoundere, Meiganga and Tibati, compared to the
historical average recorded over the March-May period from 1950 to 2017;
- the number of days with average maximum temperatures above 32°C in Banyo,
Ngaoundere, Meiganga and Tibati over the same period.
b) Precipitation
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In terms of rainfall, it was observed between March and May of the period from 1950 to 2017,
an early onset of rains (end of March - end of April), for 18 out of 68 years (i.e. about 26.47% of
cases).
Table 10: Observed rainfall from March to May for the period 1950-2017 in the Adamawa region and
forecast for the period March to May 2020.
Period
March
April
May
Total

Precipitations from
1950 to 2017 (mm)
36.78
146.94
199.29
383.01

Number of rainy days from
March to May 2017 (days)
3.33
15
20.15
38.48

Forecast Number of rainy days
from March to May 2020 (days)

Around the average
Around the average
Around the average
Around the average

Precipitation forecasts from
March to May 2020 (mm)

Above the average
Above the average
Around the average
Above the average

Analyses from the international weather forecasting centres, research work carried out by
ONACC for the Adamawa Region and migration from the south to the north of the country of
the Inter-Tropical Front (ITF) for the months of March, April and May 2020 show the following
forecasts:
- a high probability of early onset of rains in March in Banyo, Ngaoundere, Meiganga and
Tibati ;
- a high probability of an increase in rainfall amounts over the historical average in Banyo,
Ngaoundere, Meiganga and Tibati
Potential Impacts and Proposed Responses by Activity Sector
•
•
•
•
•
•
•

•
•
•

•
•

•
•

Impacts on the Agricultural sector
risk of increased leaching of cultivated land
due to heavy rainfall ;
risk of increased weed and disease outbreaks
due to heavy rainfall;
risk of crop waterlogging.
risk of reduced effectiveness of pesticide
treatments ;
Impacts on the livestock sector
risk of weed occurrence ;
high risk of sprouting epizootics preferring
moist conditions;
high risk of weed regrowth in grazing areas;
risk of degradation of straw quality.
Impacts on the health sector
risk of increased malaria cases;
risk of increased cases of respiratory (flu,
colds, etc.) and cardiovascular diseases,
especially in children, the elderly and
pregnant women;
risk of increased joint pain in the elderly,
people suffering from rheumatism;
Impacts on the water and energy sector
risk of destruction of electricity transmission
and production infrastructure/equipment
(poles, cables, transformers, etc.) by heavy
rains accompanied by high winds ;
risk of turbidity in drinking water;
risk of contamination of consumption water by
runoff and polluted floods.

Proposed responses for the Agricultural sector
• update agricultural calendars and make them available to
farmers in good time ;
• increase vigilance against crop diseases and pests
(locusts and other insect pests);
• be cautious and delay planting by two to three weeks,
taking into account false starts in the early stages of the
rainy season and probable rainfall breaks.
Proposed responses for the Livestock sector
• to prevent sprouting epizootics preferring humid
conditions ;
• - promote animal vaccination campaigns.
Proposed responses for the Health sector
• raise awareness of the population on the respect of
hygiene rules;
• intensify the awareness of the populations on
prophylactic measures against malaria.
• sensitize the population on the need to keep warm
during cold episodes;
•
•
•

•

Proposed responses for the Water and Energy sector
promote the use of hybrid lighting systems ;
ensure the permanent maintenance of electricity
transmission,
production
and
distribution
infrastructure/equipment;
raise awareness of water treatment before use
(bleaching, boiling, filtering, decanting, etc.); Secure
water catchment areas against all forms of pollution
from runoff and flood water;
take into account climate predictions in the management
of water resources in dams.
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Impacts on the Tourism and Leisure sector
Proposed responses for the Tourism and Leisure sector
• risk of obstruction of access routes to tourist • accompany tourists throughout their visit to potentially
sites ;
hazardous sites;
• risk of accidents caused by falling trees in • establish safety cordon around danger zones;
tourist sites;
• raise tourists' awareness of the risks.
• risk of animal migration outside tourist sites.
Impacts on the Environment and Biodiversity
sector
• high risk of poaching due to heavy rains which
could limit the capacity to deploy Eco-guards.
• high risk of falling trees due to strong winds;
• risk of soil erosion caused by heavy rains;
• risk of reduced soil fertility due to leaching;
• risk of loss of life by drowning due to heavy
rains;
• risk of loss and/or destruction of ecological
niches as a result of heavy rains;
• high risk of increase in invasive species;
• high risk of occurrence and spread of
zoonoses;
• high risk of pollution due to the spread of
waste through run-off water..
Impacts on the public works sector

Proposed responses for the Environment and
Biodiversity sector

• promote soil restoration through agroforestry to limit
soil erosion and leaching ;
• reduce the allocation of hunting permits;
• equip the Eco-guard services with suitable equipment
(all-terrain motorcycles);
• limit hunting perimeters.
• strengthen the waste collection system;
• raise awareness of the population on urban sanitation.

Proposed responses for the Public Works sector

• high risk of destruction of various • take climate change into account in the planning of public
infrastructures (bridges, roads, buses, etc.)
works activities ;
due to heavy rainfall ;
• produce baseline climatological information at the local
• high risk of disruption in the execution of infralevel for infrastructure and construction projects;
structural works with a negative impact on
• popularize seasonal climate forecast bulletins to
delivery times ;
companies and consulting firms in the building and
• risk of accentuation of erosion and silting of
public works sector, and to central and decentralized
hydraulic infrastructures;
building and public works departments;
• risk of degradation or destruction of elements • strengthen the technical capacities of the staff in charge of
already implemented during the execution of
studies, monitoring of construction sites (projects) and
the works;
operation of works on the issue of climate change;
• Risk of scouring of the pavement in major roads.

• -forecast rain barriers during the execution of road works.

V.3. Bimodal rainfall forest zone
With regard to the analysis of the forecasts of the International Centres, the analysis of climate
data made by ONACC and the exploitation of publications on the spatial and temporal dynamics
of the climate in Cameroon, we expect that:

A. In the Centre region, Yaounde
a) Temperatures

15

Figure 7: Forecasts of average temperature amounts in the bimodal rainfall forest zone for the period
March to May 2020.

For temperatures, the following temperatures were observed between March and May of the period
from 1950 to 2017 in the Centre region (Tab 11):
Table 11: Temperatures observed from March to May for the period 1950 to 2017 in the
Centre region and forecast for the period March to May 2020.
Period
March
April
May
Mean

Mean T°Max from 1950 to Mean T°Min from 1950 to
2017
2017
30.7
19.8
30.1
19.7
29.5
19.5
30.1
19.66

Mean T° from 1950 to Trend forecasts of average T° from
2017
March to May 2020
Increase
25.25
Increase
24.9
Increase
24.5
24.88
Increase

From Table 11 above, research works of ONACC show that based on the historical average of
temperatures recorded in the Centre region over the March to May period from 1950 to 2017,
notably 30.1°C for the mean maximum temperature; 19.66°C for the mean minimum and
24.88°C for the mean, there is a high probability of an increase during this period in:
- average temperatures in Yaounde, Eseka, Obala, Mbalmayo, Mbandjock, Bafia, Ngoro,
Nkoteng and Akonolinga, compared to the historical average recorded over the same
period from March to May from 1950 to 2017;
- the number of days with average maximum temperatures above 32°C Eseka, Obala,
Mbalmayo, Bafia, Ngoro and Akonolinga.
NB: Particular attention will be paid to certain localities that have a high probability of
experiencing a very large increase in average temperatures during this period. These are Monatele,
Yaounde, Nanga Eboko, Mbandjock, Nkoteng, Eséka and Bafia.
b) Precipitation
For rainfall, it was observed between March and May of the period 1950 to 2017, (Tab 12):
- an early onset of recorded rains (early January and late February), for 32 years out of 68,
representing about 47.05% of the cases.
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-

one to several consecutive weeks of rainfall breaks during the short rainy season.
Table 12: Precipitation observed from March to May for the period 1950 to 2017 in the
Centre region and forecast for the period March to May 2020.
Precipitations
from 1950 to 2017
(mm)
130.89
176.89
205.75
513.53

Period

March
April
May
Total

Number of rainy days
from 1950 to 2017
(days)
13
16
18
47

Forecast number of rainy days
from March to May 2020

Precipitation forecasts from
March to May 2020

Surpluses
Surpluses
Around the average
Surpluses

Surpluses
Surpluses
Around the average
Surpluses

Analyses from the international weather forecasting centres, research works carried out by
ONACC for the Centre region and the migration of the Inter-Tropical Front (ITF) from southto-north of the country for the months of March, April and May 2020 show the following
forecasts:
- a high probability of early onset of rains between the beginning and end of February
compared to the normal historical average in Yaounde, Eseka, Obala, Mbalmayo, Bafia,
Ngoro and Akonolinga;
- a high probability of observing series of rainfall breaks during the short rainy season
which can vary from a few days to several weeks ;
- a high probability of recording an increase in rainfall volumes over the historical average
in Yaounde, Eseka, Obala, Mbalmayo, Bafia, Ngoro and Akonolinga ;
c) Fog
During the first dekad of January, 2020, thick fog was observed in the outskirts of Yaounde, Eseka,
Obala, Mbalmayo, Bafia, Ngoro and Akonolinga localities, especially in the early morning hours.
This situation is likely to continue until the beginning of June 2020.

B. In the East region
a) Temperatures
For temperatures, the following temperatures were observed between March and May in the East
region during the period 1950-2017 (Tab 13):
Table 13: Temperatures observed from March to May for the period from 1950 to 2017 in the
East region and forecasts from March to May 2020
Période
March
April
May
Mean

Mean T°Max from 1950
to 2017

Mean T°Min from 1950
to 2017

Mean T° from 1950 to
2017

Forecasts of average
temperature trends from
March to May 2020

31.6
30.89
30.05
30.84

19.3
19.6
19.4
19.43

25.45
25.245
24.725
25.14

Increase
Increase
Increase
Increase

From Table 13 above, research works of ONACC show that based on the historical average
temperatures recorded in the East region for the period March to May 1950-2017, including
30.84°C for the mean maximum temperature, 19.43°C for the mean minimum and 25.14°C for
the mean, there is a high probability of an increase during this period in:
- average temperatures in Batouri and Yokadouma, Betare Oya, Belabo, Mouloundou,
Abong Mbang, Mindourou, Lomé, Ngoila and Yokadouma compared to the historical
average recorded over the same period from March to May from 1950 to 2017;
- the number of days with average maximum temperatures above 32°C during this period
in these various localities.
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NB: Particular attention will be paid to certain localities with a high probability of experiencing a
sharp increase in average temperatures during this period. These are Batouri and Yokadouma.
b) Precipitation
For rainfall, it was observed between March and May of the period 1950 to 2017, (Tab 14):
- an early onset of rainfall (between early January and late February) recorded, for 32 years out
of 68, representing about 47.05% of cases.
- one to several consecutive weeks of rainfall breaks during the short rainy season.
Table 14: Precipitation observed from March to May for the period from 1950 to 2017 at
Bertoua and forecast for the period from March to May 2020.
Period

Precipitations from
1950 to 2017 (mm)

Num of rainy days from
1950 to 2017 (days)

March
April
May
Total

112.91
140.48
176.75
430.14

10
12
15
35.59

Forecasts for num of
rainy days from March
to May 2020
Surpluses
Around the average
Surpluses
Surpluses

Precipitation forecasts
from March to May
2020
Surpluses
Around the average
Surpluses
Surpluses

Analyses from the international weather forecasting centres, research works carried out by
ONACC for the East region and the south-to-north migration of the Inter-Tropical Front (ITF)
in the country, for the months of March, April and May 2020, show the following forecasts:
- from the early onset of the short rainy season to the first dekad of February in Batouri,
Yokadouma, Betare Oya, Belabo, Mouloundou, Abong Mbang, Mindourou, Lomie,
Ngoyla and Yokadouma ;
- a high probability of observing cases of rainfall breaks during the short rainy season,
which can vary from a few days to several weeks in these localities;
- a high probability of recording an increase in rainfall amounts compared to the historical
average recorded during this period in Batouri, Yokadouma, Betare Oya, Belabo,
Mouloundou, Abong Mbang, Mindourou, Lomie, Ngoyla and Yokadouma.
NB: Particular attention may be paid to certain localities with a high probability of experiencing a
very large increase in rainfall amounts during this period. These are Batouri and Yokadouma.
a. Fog
During the first dekad of January 2020, thick fog was observed in the outskirts of the localities of
Batouri, Yokadouma, Betare Oya, Belabo, Mouloundou, Abong Mbang, Mindourou, Lomie, Ngoyla
and Yokadouma, especially in the early morning hours. This situation is likely to continue until the
beginning of June 2020.

C. South region
a) Temperatures
Between March and May in the period from 1950 to 2017 in the South region, the following
temperatures were observed (Tab 15).
Table 15: Temperatures observed from March to May for the period
from 1950 to 2017 in the South region and forecasts from March to May 2020
Period
March
April
May
Mean

Mean T°Max from 1950 to
2017

Mean T°Min from 1950
to 2017

Mean T° from 1950
to 2017

Forecasts of average
temperature trends from
March to May 2020

30.3
29.8
29.3
29.8

20.6
20.6
20.6
20.6

25.45
25.2
24.95
25.2

Increase
Increase
Around the mean
Increase
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From Table 15 above, ONACC research shows that, based on the historical average of
temperatures recorded in the South region, over the period March to May 1950 to 2017, notably
29.8°C for the mean maximum temperature; 20.6°C for the mean minimum and 25.2°C for the
mean, there is a high probability of recording an increase during this period in:
- average temperatures in Kribi, Ebolowa, Lolodorf, Zoetele, Akom II, Djoum and
Sangmelima;
- the number of days with maximum temperatures above 30°C in Kribi, Ebolowa,
Lolodorf, Zoetele, Akom II, Djoum and Sangmelima during this period.
b) Precipitation
Between March and May, for the period from 1950 to 2017:
- 24 years out of 66 years (representing about 36.36% of cases) experienced early onset of the
rainy season (early January and mid-February).
- These early seasons were accompanied by one to several weeks of consecutive rainfall breaks.
Table 16: Precipitation observed from March to May for the period from 1950 to 2017 in the
South region and forecast for the period from March to May 2020.
Period

March
April
May
Total

Precipitations
from 1950 to 2017
(mm)
180.71
215.27
212.2
608.18

Number of rainy days
from 1950 to 2017
(days)
15
18
19
49.87

Forecast number of
rainy days from March
to May 2020

Surpluses
Around the average
Around the average
Surpluses

Precipitation forecasts
from March to May
2020
Surpluses
Around the average
Around the average
Surpluses

Analyses from the International Weather Forecasting Centres, research works carried out by
ONACC for the South region and the south-to-north migration of the Inter-Tropical Front (ITF)
in the country, for the months of March, April and May 2020, show the following forecasts:
- High probability of observing early onset of rains in the first dekad of February in the
localities of Kribi, Ebolowa, Lolodorf, Zoetele, Akom II, Djoum and Sangmelima;
- high probability of observing cases of rainfall failure before the effective start of the early
rainy season. These breaks can vary from a few days to several consecutive weeks;
- a high probability of recording an increase in rainfall amounts and number of rainy days
compared to the historical average in the localities of Kribi, Ebolowa, Lolodorf, Zoetele,
Akom II, Djoum and Sangmelima compared to the average;
a) Fog
During the first dekad of January, 2020, thick fog was observed over the peripheral localities of
Kribi, Ebolowa, Lolodorf, Zoetele, Akom II, Djoum and Sangmelima, especially in the early morning
hours. This situation is likely to continue until the beginning of June 2020.
Potential Impacts and Proposed Responses by Activity Sector
•
•
•
•
•

Impacts on the Agricultural sector
risk of increased erosion of cultivated soils due to
heavy rains;
risk of increased weed and disease outbreaks due
to heavy rains;
risk of reduced effectiveness of phytosanitary
treatments due to leaching of products by heavy
rains;
risk of crop waterlogging.
Impacts on the Livesstock sector
high risk of sprouting epizootics preferring good
humid conditions ;

•
•
•
•

•

Proposed responses for the Agricultural sector
update agricultural calendars and make them available
to farmers in good time ;
adapt phytosanitary treatments to climatic forecasts;
increase vigilance against crop diseases and pests
(locusts and other insect pests);
be cautious and delay planting by two to three weeks,
taking into account false starts in the early rainy
season and probable rainfall stoppages.
Proposed responses for the Livestock sector
prevent sprouting epizootics preferring humid
conditions ;
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• risk of degradation of straw quality.
• high risk of weed regrowth in grazing areas ;
• risk of degradation of straw quality.
Impacts on the Health sector
• An upsurge in typhoid cases due to the poor
quality of drinking water during this season;
• risk of increased cases of irritation of the nasal
and bronchial tracts, due to humidity and cold;
• risk of increased cases of malaria in populated
areas, due to the omnipresence of puddles;
• high risk of increased cases of respiratory
diseases (cough, cold, flu) in the elderly, children
and pregnant women;
• increased cases of typhoid;
• risk of increased cases of irritation of the nasal
and bronchial passages due to dampness and
cold;
• risk of increased cases of waterborne diarrhoeal
diseases due to contamination of water supplies.
Impacts on the Water and Energy sector
• High risk of silting of water retention dams ;
• Risk of destruction of infrastructure/equipment
for transport and electricity production (poles,
cables, transformers, etc.) by heavy rainfall
accompanied by high winds;
• risk of destruction of equipment in water
treatment plants;
• risk of turbidity in drinking water;
• risk of contamination of drinking water by flood
water and polluted runoff..

•
•
•

•

•
•
•
•
•
•
•

• promote animal vaccination campaigns.
• arrange animal enclosures.

•
•
•
•

Proposed responses for the Health sector
regularly consume warm wtaer;
intensify the awareness of the population on the use of
impregnated mosquito nets;
reinforce the stocks of medicines in pharmacies, in
particular anti-malaria and cough medicine;
raise awareness of the population on the respect of
hygiene and health rules (hand and food washing,
sterilization of drinking water, etc.).

Proposed responses for the Water and Energy sector
• continuously gauging and cleaning the retaining dams;
• promote the installation of hybrid electrification
systems in households, offices, shopping centres, etc.
• ensure the permanent maintenance of electricity
transmission and distribution equipment;
• raise awareness of water treatment before use
(bleaching, boiling, filtering, decanting, etc.);
• secure water catchment areas against all forms of
pollution from runoff water.
• produce and disseminate climate information in real
time to better plan the calibration of hydropower
facilities.
Impacts on the Tourism and Leisure sector
Proposed responses for the Tourism and Leisure
sector
risk of flooding of swimming pools in ecotourism • accompany tourists throughout their visit to potentially
sites ;
hazardous sites;
risk of increased accidents due to falling trees in • establish safety cordon around danger zones;
forest reserves, parks and other tourist sites;
• raise tourists' awareness of the risks.
risk of tourists drowning due to rising water
levels.
Impacts on the Environment and Biodiversity
Proposed responses for the Environment and
sector
Biodiversity sector
high risk of poaching due to heavy rains which • organize reforestation campaigns;
could limit the capacity of Eco-guards to be • carry out participatory mapping of flood-risk areas in
deployed in reserves and parks (Dja, Mengame,
parks and protected areas.
Mbam and Djerem, etc.) ;
• reduce the allocation of hunting permits ;
high risk of falling trees due to strong winds.
• equip conservation services with equipment (allrisk of soil clogging caused by heavy rains ;
terrain motorcycles) adapted to flooding;
risk of soil erosion caused by heavy rains;
• define hunting perimeters;
risk of reduced soil fertility due to leaching;
• promote soil restoration through agroforestry to limit
risk of loss and/or destruction of ecological niches
soil erosion and leaching;
due to flooding ;
• raise awareness of the potential impacts in areas at
risk of modification of the physical landscape as a
risk;
result of mass movements and erosion (reliefs, • strengthen the waste collection system;
river profiles...);
• raise awareness on sanitation;
risk of destruction of biodiversity (animal and/or
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vegetal) as a result of mass movements and
heavy flooding.
• high risk of occurrence and spread of zoonoses ;
• high risk of water pollution due to the spread of
waste through flood waters.
Impacts on the Public Works sector
• high risk of destruction of various infrastructures
(bridges, roads, buses, etc.) due to heavy rainfall
;
• high risk of disruption in the execution of infrastructural works with a negative impact on
delivery times ;
• high risk of scouring of pavements in the main
communication routes;
• risk of occurrence of blockages in drains in urban
and peri-urban areas, resulting in the obstruction
of drainage channels;
• risk of accentuation of erosion and silting of
hydraulic infrastructures;
• risk of degradation or destruction of elements
already implemented during the execution of the
works.

Proposed responses for the Public Works sector
• increase the monitoring of the road network at its key
points such as possible breaking points, bridges,
culverts and others;
• produce baseline climatological information at the local
level for infrastructure and construction projects;
• popularize seasonal climate forecast bulletins to
companies and engineering firms in the building and
public works sector, and to central and decentralized
building and public works departments;
• strengthen the technical capacities of the staff in charge
of studies, monitoring of construction sites (projects)
and operation of works on the issue of climate change;
• maintain the alert and intervention unit on standby;
• organize campaigns to fight against insalubrity
beforehand;
• regularly clean urban run-off drains;
• permanently gauge the volume of water in hydroelectric
infrastructures in order to better plan dredging
activities for sediments and sand resulting from
erosion;
• provide rain barriers during the execution of road works.

V.4. Climate forecasts in the Highlands area
With regard to the analysis of the forecasts of the international centres, the analysis of climate data
made by ONACC and the exploitation of publications on the spatial and temporal dynamics of the
climate in Cameroon, it is expected that:

A. In the West region
a. Temperatures
For temperatures, the following temperatures were observed between March and May of the period
1950-2017 in the West region (Tab 17):
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Figure 8: Forecast of the quantities of average temperatures in the Highlands zone for the
period from March to May 2020.
Table 17: Temperatures observed from March to May for 1950
to 2017 in the West region and forecasts for the period March to May 2020.
Period
March
April
May
Mean

Mean T°Max from 1950
to 2017 (°C)
30.2
28
27.5
28.56

Mean T°Min from
1950 to 2017 (°C)
15.9
15.7
15.4
15.66

Mean T° from 1950
to 2017 (°C)
23.05
21.85
21.45
22.11

Mean T° forecasts and trends
from March to May 2020

Increase
Increase
Increase
Increase

From Table 17 above, ONACC research shows that based on the historical average of
temperatures recorded in the West region, over the March to May period from 1950 to 2017,
notably, 28.5°C for the mean maximum temperature; 16.66°C for the mean minimum and
22.11°C for the mean. There is a high probability of an increase during this period in:
- average temperatures in Bafoussam, Foumban, Dschang, Mbouda, Bafang, Bazou,
Bangangte, Tonga and Foumbot ;
- the number of days with maximum temperatures above 29°C in Bafoussam, Foumban,
Dschang, Mbouda, Bafang, Bazou, Bangangte and Foumbot during this period.
NB: Particular attention will be paid to certain localities in the Region that have a high probability
of experiencing a sharp increase in average temperatures during this period. These are Bafoussam,
Foumban, Dschang, Mbouda, Bafang, Bazou, Bangangte and Foumbot.
b. Precipitation
For precipitation, between March and May of the period from 1950 to 2017, (Tab 18) the following
were observed:
- an early onset of recorded rainfall (late February and early March), for 35 years out of 68,
representing about 51.47% of cases.
- one to several consecutive weeks of rainfall breaks at the beginning of the rainy season.
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Table 18: Observed rainfall from March to May for 1950-2017 in the West region and forecast
for March to May 2020.
Period
March
April
May
Total

Precipitationsfrom
1950 to 2017 (mm)
107,43
159,25
167,52
434,2

N°of rainy days from
1950 to 2017 (days)
9
14
15
38

Forecast number of rainy days
from March to May 2020
Surpluses
Surpluses
Surpluses
Surpluses

Precipitation forecasts
from March to May 2020
Surpluses
Surpluses
Surpluses
Surpluses

Analyses from the international weather forecasting centres, research works carried out by
ONACC for the West region and the south-to-north migration of the Inter-Tropical Front (ITF)
in the country, for the months of March, April and May 2020, show the following forecasts:
- a high probability of an early start of the rainy season in the first half of March in the
localities of Bafoussam, Foumban, Dschang, Mbouda, Bafang, Bazou, Bangangté, Tonga
and Foumbot ;
- a high probability of recording rainfall breaks that can oscillate from one to 02
consecutive weeks without rain;
- a high probability of recording an increase in rainfall amounts over the historical average
in the above localities;
- a high probability of experiencing a shift in the rainy season.
c. Fog
During the first dekad of February, 2020, thick fog was observed over the outskirts of the
localities of Bafoussam, Foumban, Dschang, Mbouda, Bafang, Bazou, Bangangte, Tonga
and Foumbot, especially in the early morning hours. This situation is likely to continue until the
beginning of May 2020.

B. In the North West region
a) Temperatures
For temperatures, the following temperatures have been observed between March and May of
the period 1950-2017 in the North West region (Tab 19) :
Tab. 19: Temperatures observed from March to May for 1950
to 2017 in the North West region and forecasts for the period March to May 2020.
Period
March
April
May
Mean

Mean T°Max (°C)
from 1950 to 2017
26.7
25.9
25.2
25.93

Mean T°Min (°C)
from 1950 to 2017
16.5
16.7
16.8
16.66

Mean T° (°C)
from 1950 to 2017
21.6
21.3
21
21.3

Trend forecasts for Mean T°
from March to May 2020
Increase
Increase
Increase
Increase

From Table 19 above, ONACC research indicates that based on the historical average of
temperatures recorded in the Northwest Region, over the March to May period from 1950 to
2017, notably, the average maximum temperature was 25.93°C; the average minimum was
16.66°C and the average was 22.3°C. During this period, there is a high probability of an
increase in:
- average temperatures in Bali, Kumo, Fundong, Santa, Bali, Wum, Benkuma and
Bamenda;
- the number of days with maximum temperatures above 28°C in Bali, Kumo, Fundong,
Santa, Bali, Wum, Benkuma and Bamenda.
NB : Une attention particulière sera portée sur certaines localités de la Région qui présentent une
probabilité élevée d’enregistrer une forte augmentation des températures moyennes pendant cette
période. Il s’agit de Bali, Kumo, Fundong, Santa, Bali, Wum, Benkuma et Bamenda.
b) Precipitation
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For rainfall, the following rainfall was observed between March and May of the period 1950 to 2017
(Tab. 20):
- an early onset of recorded rainfall (mid-February and early March), for 39 years out of 68,
representing about 57.35% of cases.
- one to several consecutive weeks of rainfall breaks at the beginning of the rainy season.
Table 20: Rainfall observed from March to May for 1950-2017 in the North West region and forecast for
March to May 2020.
Period
March
April
May

Total

Precipitations from
1950 to 2017 (mm)
153.38
184
185
522.38

N° of rainy days from
1950 to 2017 (days)
12
19
20
51

Forecast number of rainy
days from March to May 2020
Surpluses
Surpluses
Surpluses
Surpluses

Prévisions des précipitations
de mars à mai 2020
Surpluses
Surpluses
Surpluses
Surpluses

Analyses from the international weather forecasting centres, research work carried out by
ONACC for the North West region and migration from the south to the north of the InterTropical Front (ITF) in the country, for the months of March, April and May 2020, show the
following forecasts:
- a high probability of an early onset of rainy season between the last dekad of February and
the first dekad of March in the localities of Bali, Kumbo, Fundong, Santa, Bali, Wum,
Benkuma and Bamenda;
- a high probability of observing series of rainfall cessation which can vary from one week to
several consecutive weeks in these localities;
- a high probability of experiencing an increase in rainfall volume in Bali, Kumbo, Fundong,
Santa, Bali, Wum, Benkuma and Bamenda;
c) Fog
During the first dekad of February, 2020, dense fog was observed over the outskirts of Bamenda
City, especially in the early morning hours. This situation is likely to continue until early May 2020.
Potential Impacts and Proposed Responses by Activity Sector
Impacts on the Agricultural sector

Proposed responses for the Agricultural sector

• risk of increased erosion of cultivated soils due to
heavy rains;
• risk of increased weed and disease outbreaks due
to heavy rains;
• risk of reduced effectiveness of phytosanitary
treatments due to leaching of products by heavy
rains;
• risk of crop waterlogging.
Impacts on the Livestock sector
• high risk of sprouting epizootics preferring good
humid conditions ;
• risk of degradation of straw quality.
• high risk of weed regrowth in pastures ;
• risk of degradation of straw quality.
Impacts on the Health sector

• update farming calendars and make them available to
farmers in good time ;
• adapt phytosanitary treatments to climatic forecasts;
• increase vigilance against crop diseases and pests
(locusts and other insect pests);
• be cautious and delay sowing for two to three weeks,
taking into account false starts at the beginning of
the rainy season and probable rainfall stops..
Proposed responses for the Livestock sector
• prevent sprouting epizootics preferring humid
conditions ;
• promote animal vaccination campaigns.
• arrange animal enclosures.
Proposed responses for the Public Works sector

• risk of increased joint pain in people with • increase public awareness of malaria prophylaxis
osteoarthritis ;
measures
• risk of accidents due to mass movements on • raise awareness of the population on the respect
steep slopes;
of hygiene rules;
• risk of increased cases of water-borne • encourage the populations of the lowlands to use
diarrhoeal diseases (amoebic dysentery
impregnated mosquito nets;
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etc...), especially in low-lying areas;
• broadcast advertising spots on the need to take
• risk of an increase in cases of respiratory
hot drinks regularly;
diseases (colds, flu etc.) linked to the cold;
• encourage the population of the lowlands to use
• risk of increased cases of malaria in the
impregnated mosquito nets.
lowlands.
• risk of increased heart attacks due to
vasoconstriction, especially in pregnant
women and the elderly.
Impacts on the Water and Energy sector
• risk of destruction of infrastructure/equipment for
electricity transmission and production (poles,
cables, transformers, etc.) by heavy rainfall
accompanied by high winds ;
• high risk of silting of water retention dams;
• risk of contamination of drinking water by flood
water and polluted runoff;
• risk of turbidity in drinking water;
• risk of destruction of equipment in water
treatment plants.

Impacts on the Tourism and Leisure sector
• risk of flooding of swimming pools in ecotourism
sites ;
• risk of increased accidents due to falling trees in
forest reserves, parks and other tourist sites;
Impacts on the Environment and Biodiversity
sector
• high risk of loss of biodiversity (fauna and flora)
due to mass movements ;
• high risk of falling trees due to high winds;
• risk of waterlogging in the lowlands;
• risk of soil erosion caused by heavy rains;
• risk of reduced soil fertility due to leaching;
• high risk of modification of the physical
landscape due to mass movements and erosion
(relief, river profiles...) ;
• risk of destruction of biodiversity (animal and/or
vegetal) due to mass movements and heavy
flooding.
• high risk of increase of invasive species ;
• high risk of occurrence and spread of zoonoses.
Impacts on the Public Works sector
• -high risk of destruction of various infrastructures
(bridges, roads, buses, etc.) due to heavy rainfall ;
• -high risk of disruption in the execution of infrastructural works with a negative impact on
delivery times ;
• -high risk of scouring of the pavement in the main
communication routes; - high risk of damage to
the road network.
• -risk of increased erosion and silting of hydraulic
infrastructures ;
• risk of degradation or destruction of elements
already implemented during the execution of the

Proposed responses for the Water and Energy sector
• produce and disseminate climate information in real
time in order to better plan the calibration of
hydroelectric facilities and manage water resources;
• promote the installation of hybrid electrification
systems in households, offices, shopping centres, etc.
• ensure the maintenance of electricity transmission
and distribution equipment;
• raise awareness on water treatment before use
(bleaching, boiling, filtering, decanting, etc.);
• secure water catchment areas against all forms of
pollution from runoff water;
• permanently gauge and cure retention dams.
Proposed responses for the Tourism and Leisure
sector
• accompany tourists throughout the visit to potentially
hazardous sites;
• establish safety belts around danger zones;
• raise tourists' awareness of the various risks.
Proposed responses for the Environment and
Biodiversity sector
• promote soil restoration through agroforestry to limit
soil erosion and leaching ;
• raise awareness and train people on risk management
techniques related to mass movements;
• promote terraced and contour cultivation techniques;
• strengthen the waste collection system;
• raise awareness on sanitation;
• provide the conservation services with equipment
(all-terrain motorcycles, boots, etc.) adapted to
flooding;
• carry out participatory mapping and delimit floodrisk areas in parks and protected areas.

Proposed responses for the Public Works sector
• -take climate change into account in the planning of
public works activities ;
• -produce baseline climatological information at the
local level for infrastructure and construction
projects;
• -popularize seasonal climate forecast bulletins to
companies and consulting firms in the building and
public works sector, and to central and decentralized
building and public works departments;
• -strengthen the technical capacities of the staff in
charge of studies, monitoring of construction sites
(projects) and operation of works on the issue of
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works.

climate change;
• -produce climatological reference information at the
local level for infrastructures and construction
projects;
• -forecast rain barriers during the execution of road
works.

V.5. Climate predictions in the monomodal rainfall forest zone
With regard to the analysis of the forecasts of the international centres, the analysis of climate data
done by ONACC and the exploitation of publications on the spatial and temporal dynamics of the
climate in Cameroon, it is expected that:

B. In the Littoral region
a)Temperatures

Figure 9 : Forecasts of average temperatures in the monomodal rainfall forest zone for the
period from March to May 2020.
For temperatures, between March and May of the period from 1950 to 2017 in the Littoral region,
the following temperatures were observed (Tab 21):
Table 21: Temperatures observed from March to May from 1950 to
2017 in the Littoral region and forecasts for the period March to May 2020.
Period

Mean T°Max (°C) from
1950 to 2017

Mean T°Min (°C)
from 1950 to 2017

Mean T° (°C) from
1950 to 2017

Mean T° forecast trends from
March to May 2020

March

32.2

23.6

27.9

Increase

Apil

31.9

23.3

27.6

Increase

May

31.3

23.2

27.25

Increase

Mean

31.8

23.66

27.58

Increase

From Table 21 above, research work of ONACC shows that based on the historical average of
temperatures recorded in the Littoral region, over the period March to May 1950 to 2017,
notably, 31.8°C for the mean maximum temperature; 23.66°C for the mean minimum and
27.58°C for the mean. There is a high probability of an increase during this period in:
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-

average temperatures in Edéa, Douala, Nkongsamba, Mouanko, Loum, Melong, Manjo,
Mbanga and Yabassi ;
the number of days with maximum temperatures above 32°C in Edea, Douala, Melong,
Nkongsamba, Mouanko, Loum, Manjo, Mbanga and Yabassi.

NB: Special attention will be paid to the locality of Melong, which has a high probability of
experiencing a sharp increase in average temperatures during this period.
b. Precipitation
For rainfall, the following rainfall was observed between March and May of the period 1950 to 2017
in the Littoral region (Tab.22):
Table 22: Rainfall observed from March to May for the period 1950-2017 in the Littoral
region and forecast for the period March to May 2020.
Precipitations de
1950 to 2017 (mm)
171.88
238.45
286.2
696.53

Period
March
Apil
May
Total

N° of rainy days from 1950
to 2017 (days)
16
19
21
56

Forecast for number of rainy
days from March to May 2020
Surpluses
Surpluses
Surpluses
Surpluses

Precipitation forecasts from
March to May 2020
Surpluses
Surpluses
Surpluses
Surpluses

Analyses from international weather forecasting centres, research work carried out by ONACC
for the Littoral region and migration from the south to the north of the Inter-Tropical Front
(ITF) country, for the months of March, April and May 2020, show the following forecasts:
-

An early onset of the rainy season in the first dekad of February is expected in the
localities of Edéa, Douala, Nkongsamba, Mouanko, Loum, Manjo, Mbanga and Yabassi ;

-

cumulative excess of rainfall amounts and number of rainy days over the historical
average in these localities.

B. In the South West region
a. Temperatures
For Temperatures, the following temperatures were observed between March and May in the SouthWest region over the period from 1950 to 2017 (Tab 23):
Table 23: Temperatures observed from March to May for the period from 1950 to 2017 at
Mamfe and forecast for the period from March to May 2020.
Period
March
Apil

May
Mean

Mean T°Max
from 1950 to 2017
34.4
33.25
32.62
33.42

Mean T°Min from
1950 to 2017
28.5
28.1
27.5
28.03

Mean T° from 1950 to
2017
31.45
30.675
30.06
30.72

Trend forecasts for mean T° from
March to May 2020
Increase
Increase
Increase
Increase

From Table 23 above, ONACC research work shows that based on the historical average of
temperatures recorded in the South West region, over the period March to May from 1950 to
2017, notably, 33.42°C for the mean maximum temperature; 28.03°C for the mean minimum
and 30.72°C for the mean. During this period, there is a high probability of recording:
- an increase in average temperatures in Mundemba, Mamfe, Fontem, Kumba, Bamusso,
Buea, Tiko, Limbe, Muyuka, Mutenguène and Idenau;
- an increase in the number of days with maximum temperatures above 34°C in these
localities
b. Precipitation
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For rainfall, it was observed between March and May for the period from 1950 to 2017 in the South
West region, the rainfall below (Tab 24) :
- an early onset of recorded rainfall (mid-February and early March), for 40 years out of 68,
representing about 61.76% of cases.
- from a few days to two consecutive weeks of rainfall breaks at the beginning of the rainy
season.
Table 24: Rainfall observed from March to May for the period 1950-2017 in the South West region
and forecast for the period March to May 2020.
Period
March
Apil

May
Total

Precipitations from
1950 to 2017 (mm)

256.81
220,52
301,3
778.63

N° of rainy days from
1950 to 2017 (days)

Forecast in num of rainy days
from March to May 2020

12
17
18
45.6

Precipitations forecasts
from March to May 2020

Surpluses
Surpluses
Surpluses
Surpluses

Surpluses
Surpluses
Surpluses
Surpluses

Analyses from international weather forecasting centres, research work carried out by ONACC
for the South-West region and the south-to-north migration of the Inter-Tropical Front (ITF)
country for the months of March, April and May 2020 show the following forecasts with a high
probability of recording
- an early onset of the rainy season in the first dekad of February in the localities of
Mundemba, Mamfe, Fontem, Kumba, Bamusso, Buea, Tiko, Limbe, Muyuka,
Mutenguène and Idenau;
- Above-average rainfall in these localities. ;
Potential Impacts and Proposed Responses by Activity Sector
•
•
•
•

•
•
•
•

Impacts on the Agricultural sector
risk of increased erosion of cultivated soils due to
heavy rains;
risk of increased weed and disease outbreaks due
to heavy rains;
risk of crop waterlogging;
risk of reduced effectiveness of phytosanitary
treatments due to leaching of products by heavy
rains.
Impacts on the Livestock sector
high risk of sprouting epizootics preferring good
humid conditions ;
risk of degradation of straw quality.
high risk of weed regrowth in pastures ;
risk of degradation of straw quality.

Impacts on the Health sector
• risk of increased cases of waterborne diarrhoeal
diseases (e.g. amoebic dysentery etc.), especially
in lowland areas ;
• risk of occurrence of cholera cases, especially on
the coastal strip;
• risk of accidents due to mass movements on steep
slopes;
• increase in cases of respiratory illnesses (colds,
flu...) linked to the cold;
• risk of increased cases of malaria.
Impacts on the Water and Energy sector
• Risk of destruction of equipment in water

•
•
•
•

•
•
•

Proposed responses for the Agricultural sector
update farming calendars and make them available to
farmers in good time ;
adapt phytosanitary treatments to climatic forecasts;
increase vigilance against crop diseases and pests
(locusts and other insect pests);
be cautious and delay planting by two to three weeks,
taking into account false starts in the early rainy
season and probable rainfall stoppages.
Proposed responses for the Livestock sector
prevent sprouting epizootics preferring humid
conditions ;
promote animal vaccination campaigns.
arrange animal enclosures.

Proposed responses for the Health sector
• raise awareness of the population on the respect of
hygiene rules;
• continue and intensify the sensitization of the
populations on prophylactic measures against malaria.
• encourage the use of insecticide-treated mosquito nets
in the lowlands;
• broadcast commercials on the need for regular hot
drinks.

Proposed responses for the Public Works sector
• secure water catchment areas against all forms of
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treatment plants ;
• risk of contamination of drinking water by flood
water and polluted runoff;
• risk of turbidity in drinking water;
• high risk of silting of water retention dams;
• risk of destruction of infrastructure/equipment for
transport and electricity production (poles,
cables, transformers, etc.) by heavy rainfall
accompanied by high winds.

pollution from run-off water ;
• raise awareness of water treatment before use
(bleaching, boiling, filtering, decantation, etc.) ;
• permanently gauge and clean the dams;
• promote the installation of hybrid electrification
systems in households, offices, shopping centres, etc.
• ensure the maintenance of electricity transmission and
distribution equipment;
• produce and disseminate real-time climate information
to better plan the calibration of hydropower facilities.
Impacts on the Tourism and Leisure sector
Proposed responses for the Tourism and Leisure
sector
• risk of falling trees in Korup National Park
• raise awareness of the national heritage and
sustainable management of resources Accompany
• risk of tripping accidents in Korup Park due to the
tourists throughout their visit to potentially at-risk
formation of moss on the shaded rocks;
sites;
• risk of flooding at the level of the beaches at
• establish safety belts in dangerous areas;
Limbe;
Impacts on the Environment and Biodiversity
Proposed responses for the Environment and
sector
Biodiversity sector
• risk of waterlogging caused by heavy rainfall ;
• implement contingency plans ;
• high risk of loss by drowning of animals;
• equip the conservation services with equipment (allterrain motorcycles, boots, etc.) adapted to flooding;
• risk of migration of certain animal species due to
flooding;
• carry out participatory mapping and delineate floodrisk areas in parks and protected areas.
• high risk of falling trees due to high winds and
landslides;
• raise awareness against poaching
• risk of reduced soil fertility due to leaching;
• promote soil restoration through agroforestry to limit
soil erosion and leaching ;
• risk of loss of life by drowning due to heavy rains
and floods;
• raise awareness of potential impacts in areas at risk;
• risk of loss and/or destruction of ecological niches • promote the use of organic fertilizers;
due to flooding and mass movements;
• provide resettlement and mentoring sites for flood and
• risk of modification of the physical landscape as a
landslide victims.
result of mass movements and erosion (relief,
river profiles...) ;
• risk of destruction of biodiversity (animal and/or
vegetal) as a result of mass movements and
heavy flooding;
• high risk of migration and/or death by drowning
of animals;
• high risk of accentuation of coastal erosion..
Impacts on the Public Works sector
Proposed responses for the Public Works sector
• high risk of scouring of the pavement in the main • popularize seasonal climate forecast bulletins to
communication routes ;
companies and design offices in the building and
public works sector, central and decentralized services
• high risk of destruction of various infrastructures
in the building and public works sector;
(bridges, roads, buses, etc.) due to heavy rainfall;
• high risk of disruption in the execution of sub- • produce reference climatological information at the local
level, for infrastructures and construction projects;
structural works with a negative impact on
delivery times;
• reinforce the technical capacities of the staff in charge of
studies, follow-up of building sites (projects) and
• risk of occurrence of ice jams in drains in urban and
operation of works on the issue of climate change;
peri-urban areas, resulting in the obstruction of
drainage channels;
• increase the monitoring of the road network at its key
points such as possible breaking points, bridges,
• risk of accentuation of erosion and silting of
culverts and others;
hydraulic infrastructures;
• risk of degradation or destruction of elements • maintain the alert and intervention unit on standby;
already implemented during the execution of the • organize campaigns to fight against insalubrity
works.
beforehand;
• regularly clean the drains of runoff water in urban areas;
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• permanently gauge the volume of water in hydroelectric
infrastructures in order to better plan dredging
activities for sediments and sand resulting from
erosion;
• provide rain barriers during the execution of road works.

30

31

