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Abstract 
This paper provides an analysis and a description of the best practices and 
lessons learned in the implementation of the Global Framework for Climate 
Services Adaptation Program in Africa (GFCS-APA) focusing on Tanzania coun- 
try’s activities. GFCS-APA was the first multi-agency initiative implemented 
under the Global Framework for Climate Services (GFCS) in two African coun-
tries, namely Tanzania and Malawi with funding from the Royal Government 
of Norway. In Tanzania, the programme was implemented in two phases from 
the year 2014 to 2021 in the three pilot districts of Kondoa, Longido and Ki-
teto located in Dodoma, Arusha and Manyara regions, respectively. The over-
arching goal of the programme was to enable better management of the risks 
caused by climate variability and change at all levels, from end-users to policy 
level, through development and incorporation of science-based climate infor-
mation and prediction services into planning, policy and practice. The pro-
gramme focused on bridging the gap between providers and users of climate 
information and products through development of user-driven climate servic-
es for food security, health and disaster risk reduction. This paper aimed to 
analyze lessons learned and best practices in the course of the implementation 
of the GFCS-APA phase I and II in Tanzania. A qualitative approach was em-
ployed to analyze the lessons learned and best practices, by extracting them 
and exploring further on their contribution to the enhancement of climate 
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services, as well as their applicability and potentiality for scaling out in other 
regions within Tanzania, and in other countries. The results indicate the identi-
fied best practices and lessons learned contributed significantly in enhancing 
climate services, particularly in understanding, availability, accessibility, utiliza-
tion, ownership and sustainability of climate services among users (farmers 
and pastoralists) of various gender, as well as intermediaries and decision-ma- 
kers. Results also indicate the lessons learned and the documented best prac-
tices could influence the effectiveness of climate services in other areas, to ad-
dress existing challenges in access, uptake and sustainability of climate services. 
The best practices and lessons learned could be considered for integration in 
the future projects or operational activities in other regions within the coun-
try and other countries, particularly in the developing world, including Sub- 
Saharan Africa. 
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1. Introduction 

Climate change is among the biggest challenges of the 21st century affecting all 
socio-economic sectors [1] [2] [3] [4]. Communities in both rural and urban set-
tings in various countries including in Tanzania, have been suffering from the 
impacts of climate variability and change including observed and projected in-
crease in frequency and magnitude of extreme weather and climate events such 
as floods and droughts [4]-[11]. People from rural settings are particularly vul-
nerable to the impacts of climate variability and change due to the inability to 
recover from drought and flood events, thus contributing to higher levels of food 
insecurity [6]. The situations have further been aggravated by other external fac-
tors including some gaps and challenges in the provision of climate services that 
cause weak adaptive capacity. This calls for the provision of effective climate ser-
vices that is easily accessible and timely scientific climate data and information 
to support the government, institutions and individuals to make informed deci-
sions. 

To address this challenge, there have been various initiatives by the World 
Meteorological Organization (WMO) in collaboration with other stakeholders in 
weather and climate services across the Globe. The initiatives are aimed at streng-
thening adaptive capacity to climate change by societies including enhancing cli-
mate services by increasing effectiveness in the provision and utilization of science- 
based climate services at various levels [6]. Considering the fact that weather and 
climate risks affect human activities including the implementation of various na-
tional policies, the provision of early warning information is critical in saving 
lives and reducing losses from disastrous hazard events such as drought, storms 
and floods [12] [13] [14] [15]. 
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Among the initiatives undertaken by WMO and partners in Africa was the 
implementation of the Global Framework for Climate Services Adaptation Pro-
gramme in Africa (GFCS-APA). GFCS-APA was the first multi-agency initiative 
implemented under the GFCS in two African countries of Tanzania and Malawi 
with funding by the Royal Government of Norway [6]. In Tanzania, the programme 
was implemented in two phases from the year 2014 to 2021 in the three pilot 
districts of Kondoa, Longido and Kiteto located in Dodoma, Arusha and Manyara 
regions, respectively. Implementation of the GFCS-APA in Tanzania was one ex-
ample of the WMO initiatives to reduce vulnerability caused by the impact of cli-
mate change through the provision of effective climate services that enhances the 
resilience of vulnerable sectors and populations [6] [16]. 

The overarching goal of the programme was to enable better management of 
the risks of climate variability and change at all levels, through the development 
and incorporation of science-based climate information and prediction services 
into planning, policy and practice. The programme aimed to increase the resi-
lience of those most vulnerable to the impacts of weather and climate-related 
hazards, such as droughts and flooding, and associated health risks, including 
malnutrition, cholera and malaria [6] [17]. It focused on bridging the gap be-
tween providers and users of climate information and products through the de-
velopment of user-driven climate services for food security, health and disaster 
risk reduction. It also emphasized on user engagements and co-productions of 
climate services. The implementation of this programme had a number of les-
sons learned and best practices during the course of its implementation in Tan-
zania and lead to the key achievements in provision, dissemination and utiliza-
tion of climate information and products. 

The study aimed at identifying and analyzing lessons learned and best prac-
tices documented during the implementation of the GFCS-APA phase I and II in 
Tanzania. The study also focused on exploring the role and significance of the 
identified lessons learned and best practices in the development of climate ser-
vices, and the potential for scaling out within and outside Tanzania. 

2. Description of the Study Area 

The study was conducted in Kiteto and Longido districts in Manyara and Aru-
sha regions respectively (Figure 1). Kiteto district is a Semi-arid area, located 
between latitudes 4˚31' and 6˚03'S and longitudes 36˚15' and 37˚25'E, and cov-
ering an area of 16,685 square kilometres, and with a population of about 244,669 
people of which 120,233 are males and 124,436 are females [18]. Longido district 
is also a Semi-arid area, located between latitude 1˚00'S and 3˚00'S, and longi-
tudes 36˚00' and 37˚30'E, and covering an area of 7782 square kilometres, with a 
population of about 123,153 people of which 62,954 are females and 60,199 males 
[19].  

The climate pattern of both Kiteto and Longido districts is characterized by 
bimodal rainfall regime (the short rains and long rains) with stronger spatial and  
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Figure 1. Map showing Kiteto and Longido districts. 
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temporal variability. The short rain season begins in October and ends in De-
cember while the long rain season starts in March and ends in May. On the oth-
er hand, the southern part of Kiteto exhibit unimodal rainfall regime characte-
rized by rains which peak from November to May [20]. 

Both Kiteto and Longido districts are frequently affected by climate variability 
and the associated weather and climate extremes, particularly droughts. Some of 
the severe droughts that affected the districts in the last two decades include the 
droughts of 2000, 2006, 2009 and 2016. The 2009 drought was the worst in record 
and led to severe food shortage, water scarcity and large migration of herders to 
other areas [21] [22] [23]. 

The main crops grown in Kiteto district are sorghum, sunflower, cotton, fin-
ger millet and cassava, while Longido is endowed with a variety of livestock; dairy 
cattle, beef cattle, sheep, pigs, goats, donkeys. Food crops grown in Longido dis-
trict include horticultural crops, maize, beans, green beans and potatoes in high 
lands and lower land [19].  

3. Data Description 

This paper used secondary data related to the implementation of Global Frame-
work for Climate Services Adaptation Programme in Africa (GFCS APA) in Tan-
zania and related information. The data used were mainly project reports and pub-
lications by GFCS APA implementing partners in Tanzania. Other secondary data 
used were publications related to GFCS programme, including the National Frame- 
work for Climate Services (NFCS), GFCS book, and other related publications 
about climate services in the pilot areas and related countries. 

4. Methodology 

A qualitative approach was employed to analyze the lessons learned and best 
practices. Best practices and lessons learned were extracted from reports of var-
ious activities implemented under GFCS-APA phase I and II. The contributions 
of the lessons learned and best practices in enhancement of climate services were 
explored through in-depth review of the reports, and other related publications 
about climate services in the pilot areas. Interview with key informants (District 
Agricultural and Livestock Officers) in the pilot areas was also conducted to va-
lidate the socio-economic benefits of the identified best practices. Based on the 
geographic nature and livelihoods of the majority in the pilot areas with the sup-
port from the literature, potential areas where the best practices and lessons learn- 
ed could be out-scaled to support enhancement of climate services were identi-
fied.  

5. Results and Discussions on Best Practices and Lessons  
Learned 

5.1. Best Practices 

Some of the best practices documented during the implementation of GFCS 
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programme are described. The highlighted best practices focus on various cate-
gories of climate services value chain and formulation, and implementation of 
the National Framework for Climate Services. These include information shar-
ing, user-engagement including training and awareness, and governance me-
chanism. 

5.1.1. Information Sharing Using Mobile Phones 
GFCS programme aimed at enhancing information dissemination to end users 
using various channels, and in a more accessible and cost-effective manner. The 
use of short mobile text messages (SMS) and voice services of mobile phones 
were preferred options among many end users. More than 42,500 farmers (end 
users) in the pilot project districts received weather and climate information via 
FarmSMS system (text message) or through Beep 4 weather system (voice mes-
sage). The Beep 4 weather system provides access of weather and climate infor-
mation to those who are unable to read text messages properly. Furthermore, for 
those who could not understand Swahili properly, the translation of climate in-
formation to Maasai language was done for enhanced understanding [6] [23]. 

5.1.2. Dialogues between Providers and Users of Climate Services 
GFCS-APA implementation used dialogues platforms among stakeholders, es-
pecially between providers and users of climate services. It was an opportunity 
for climate service provider to understand user needs; it also assisted better un-
derstanding and dissemination of climate services provided by TMA. Various 
platforms for sustained dialogue between providers and users of climate services 
were established and strengthened. These include the platforms between TMA 
experts and Media communities three times a year during preparation of the sea-
sonal climate outlook for Tanzania, platform between TMA experts and stakehol- 
ders from climate sensitive sectors including stakeholders from Agriculture, Live-
stock, Water, Energy, Health and Disaster Risk Reduction sectors. Other stakehold- 
ers involved include extensionist, civil societies, security agencies and Local gov-
ernment authorities.  

5.1.3. Use of Participatory Integrated Climate Services for Agriculture  
(PICSA) Tools in Designing and Executing Climate Service  
Programs 

PICSA involved agriculture extension officers working with groups of farm-
ers/pastoralists ahead of each growing season. A participatory needs assessment 
studies ensured that, differing information needs across vulnerable groups were 
considered in the on-going co-production of climate information products and 
services and ensuring that were evaluated on an on-going basis to further refine 
the products over time. Agriculture extension officers worked closely with farm-
ers and pastoralists; to analyse historical climate information; to choose crops, 
livestock and livelihood options that best suit to individual farmers’ circum-
stances. The tool facilitated small scale farmers in the GFCS pilot areas to im-
prove their resilience in the context of increasing climate variability and climate 
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change manifested through decreasing rainfall patterns, shifting in rainfall sea-
sonality and increasing temperature. The use of PICSA tool has enabled pastor-
alists to sustainably manage their livestock despite the changes in climatic condi-
tions. Extension officers and NGO staffs were able to facilitate farmers and pas-
toralists to use complex information on historical climate, seasonal and short-term 
forecasts as well as crop, livestock and livelihood options in decision making lead-
ing to improved outputs. However, the tool needs to be translated into local lan-
guages for better understanding and enhanced uptake by the respective communi-
ties. 

5.1.4. Governance Mechanism Ensuring High Level Involvement of  
Government Machinery in Steering the Implementation of GFCS  
and Establishment of Multi-Institutional Technical Committee 

Project governance mechanism at national level is an important mechanism for 
smooth implementation of national projects and programmes. During GFCS 
implementation, National Steering Committee (NSC) and Project Delivery Team 
(PDT) were formed to governed smooth implementation of GFCS activities at na-
tional level. The NSC role was taken by the Tanzania Disaster Management Coun-
cil (TADMAC) having the role of overseeing the implementation of GFCS and 
development of National Framework on Climate Services. It provided political su- 
pport, sustainability, and platform to assess and measure project achievements. 
Whilst PDT was established as the technical committee with the role of coordi-
nating and managing the implementation of program activities and was sup-
ported by GFCS desk officer and GFSC senior technical advisor. 

5.2. Lessons Learned 
5.2.1. Comprehensive Stakeholders’ Participation Is Critical for Project  

Ownership, Effective Implementation and Sustainability 
Successful implementation of the project requires strong collaboration and en-
gagement among stakeholders. During project appraisal stage, focus should be 
on community needs through co-planning of project activities. Rural communi-
ties were not involved in the designing stage of the GFCS programme and as a 
result, some of the communities did not feel sense of ownership of the project 
interventions. It is important to ensure active involvement of the local commu-
nities from planning process to adequately and appropriately capture the specific 
climate services user needs and priorities to enhance utility and sustainability of 
the outputs and outcome. For example, the GFCS program rehabilitated the earth 
dam in Olpopong village, in Kiteto district to fulfil community priority and needs 
to improve water availability, even though it was not prioritized in the initial 
planning stages due to lack of involvement of the communities from Olpopong 
village in Kiteto district. Community priorities change with local circumstances; 
hence it is a good practice if the project initiates an innovation platform with flexi-
bility and to have a co-planning component of project activities with local com-
munities. 
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5.2.2. Enhanced Awareness and Effective Use of Climate Services Is a Key  
for Sustainable Management of Natural Resources 

Raising awareness about the challenges of climate change and the importance of 
mainstreaming climate services information and products in planning and im-
plementation of various socio-economic sectors is critical for climate change 
adaptation and enhanced production and productivity in all sectors. Promoting 
rainwater harvesting technologies and enhanced adoption among local commu-
nities and Local government authorities contribute to addressing the emerging 
water shortage due to decreasing rainfall trend and increasing climate variability 
in some areas, the problem which has been attributed to climate change. The de-
creasing rainfall patterns and increasing temperature trend coupled with increas-
ing frequency and intensity of extreme events are becoming widespread and con-
sequential [5] [21] [24]. The dry spells are becoming more frequent and lengthy 
[21] [25]. 

5.2.3. Establishing a Clear and Sustained Feedback Mechanism between  
Users and Providers of Climate Services Is Important for  
Improvement in Service Provision 

User feedback mechanism plays an important role in improving climate services. 
It helps climate service providers to understand the gaps, emerging needs and 
the challenges in the services provision and thus be able to adjust accordingly to 
improve efficiency and effectiveness. It enables the services provided to be more 
relevance and valuable. During the design and initial stages of implementation 
of the GFCS programme, there was no clear feedback mechanism, which also af-
fected the uptake. However, this challenge was rectified in the course of the im-
plementation of the project and in the establishment and implementation of the 
National Framework for Climate Services, whereby feedback mechanism was in-
tegrated in the process of preparation of seasonal climate outlooks, but also through 
administering of questionnaire through various national exhibitions such as ag-
ricultural exhibition annually held in August. It is a good practice to put in place 
feedback mechanism for monitoring and improvement of the programme activi-
ties. 

5.2.4. Increasing Demand of High-Resolution Climate Information 
The demand for high resolution climate information is increasing due to the chal-
lenges of climate change, but also due to increasing awareness about the impor-
tance of factoring in climate information and products in planning and implementa-
tion of various socio-economic sectors. Provision of high-resolution climate in-
formation that captures local climate features can only be achieved by expand-
ing, enhancing and sustaining climate observation network. During the imple-
mentation of the programme, insufficient observation network in the pilot dis-
tricts was a limiting factor for production of high-resolution climate informa-
tion. Similarly, it has become increasingly difficult to recruit people to act as man-
ual weather observers, and so installation of new technologies (automatic weather 
stations) can overcome shortfalls in human resources. 
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5.2.5. Timely, Appropriate, Adequate and Innovative Reporting Is  
Important for Successfully Implementation of the Programme 

Programme reporting is a key component in ensuring project objectives, output, 
outcome, challenges, best practices and lessons learned are well communicated 
and documented. Project implementers in Tanzania designed a clear template for 
reporting project progress on monthly and quarterly basis. The reports were pre-
sented and discussed at the technical committee (PDT) meetings, which were 
convened quarterly. The deliberation of the progress reports in implementation 
of the individual project activities enabled members and partners to have com-
mon understanding about the progress and was instrumental in identifying the 
bottlenecks and also facilitated in avoiding duplication and ensuring synergies 
and coherence in the implementation of the GFCS activities. The innovative part 
of the reporting was provision of needs and mechanism for capturing segregated 
gender perspectives in the implementation of all GFCS activities. It is also im-
portant to ensure that, key components of the project logframe including the 
outcome, outputs and indicators are reflected in the designing of the reporting 
mechanism and template.  

5.2.6. Gender Mainstreaming Is a Key towards Successful Program  
Implementation 

The effects of weather and climate are not gender neutral. Women and men are 
frequently and differently affected by weather and climate impacts. During GFCS 
implementation, gender aspects were reflected in project activities, with women 
participation comparatively fair. There was an observation that some women 
were not free to talk in front of men due to cultural norms. Women voices were 
only heard when they were encouraged to talk, as well as when providing them 
with gender specific needs. GFCS programme emphasized reflection on gender 
perspective during implementation and reporting, and this was the reason be-
hind formation of women exclusive community listening groups for commu-
nity radio programmes and “Her Voice on Air” climate change radio segments. 
The female exclusive community listening groups and Her Voice on Air radio 
segments were very successful in ensuring gender issues particularly those of 
women are aired and adequately addressed during the implementation of the 
project. 

5.3. Contribution of the Lessons Learned and Best Practices in  
Enhancement of Climate Services in the Respective Areas and  
Sectors 

The contribution of the best practices and lessons learned in enhancement of 
climate services in Longido and Kiteto district as well as in the priority sectors 
are as outlined below: 

5.3.1. Contribution of Best Practices 
1) The use of mobile phones through FarmSMS system and Beep 4 weather 

for climate information sharing contributed in enhancing efficiency and effec-
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tiveness in dissemination of climate information in remote areas, hence there 
was improved access to climate information that facilitated planning of socio-eco- 
nomic activities and decision making due to timely dissemination of informa-
tion and availability of feedback and interactive mechanism. 

2) The use of community radios contributed to improved dissemination and 
awareness to the surrounding communities, particularly on the application on wea- 
ther information. The knowledge acquired through the project, supported far-
mers and pastoralists in planning and making informed decisions by making use 
of locally relevant advisories that were provided by agriculture and livestock ex-
tension officers through special radio programmes. Farmers and pastoralists 
could further discuss the advisories in special listener groups of men and wom-
en, with their local extension officers and have a consensus on appropriate ac-
tions to be taken. One of the community radio that was used in the programme 
was Farm Radio International (FRI). 

3) The use of local language in communicating weather and climate informa-
tion contributed in effective use of weather information. Most of the farmers and 
pastoralists in the study area were much more conversant and comfortable to 
use their local tribal language as compared to Swahili and English. The transla-
tion of climate information to their local language (Maasai) increased under-
standing as well as ownership of the information. 

4) Dialogue platforms on climate services facilitated cross learning between 
providers and users of climate services in terms of the existing challenges and 
opportunities, thus paving the way for effective implementation of the GFCS pro- 
ject, its sustainability as well as effective implementation of future projects. 

5) The use of District Health Information System version 2 (DHIS2) had a sig-
nificant contribution in health early warning services as it integrated directly the 
weather and climate data with health information and thus increased resilience 
of climate change impacts to health sector.  

6) The governance mechanism of GFCS project contributed to successful im-
plementation of the GFCS phase I & II. Involvement of Tanzania Disaster Man-
agement Council (TADMAC) as the National Steering Committee (NSC) and 
the Project Delivery Team (PDT) contributed in effective implementation of the 
project. The NSC provided political support for sustainability of the project, na-
tional ownership and coordination of the development and implementation of 
the National Framework for Climate Services (NFCS). 

The details about the best practices and their contribution in enhancing cli-
mate services in the localities are stipulated in Table 1. 

5.3.2. Contribution of Lessons Learned 
1) Involvement of local project beneficiaries in the design of activities helped 

to address local needs, project ownership and sustainability. An example was 
the decision to come up with an activity on rehabilitation of earth dam which 
was through involvement of local people. This activity was not part of the initial 
project plan but it was included and implemented after being raised as a local  
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Table 1. Contribution of best practices in enhancement of climate services. 

Best practice objective Findings and achievements 
Contribution in 

enhancement of climate services 

1) The use of mobile 
phone both voice and 
SMS for climate 
information sharing 

To increase the 
number of climate  
information users 
through the use 
of FarmSMS, 
Beep 4 weather 
and Uliza Poll 

a) 15,883 farmers and pastoralists from 
30 regions were registered in FarmSMS 
system (up to January 2020); 
b) SMS and village communicators were 
found to be potential channels to reach 
communities since ownership of cell phones 
is higher than radio in Kiteto and Longido; 
c) Beep 4 weather and Uliza Poll act as the 
alternative platforms of receiving climate 
information in voice messages for those 
who face difficulties in understanding and 
interpretation of weather information. 

FarmSMS has tremendously increased the 
number of climate information users by 
60% and hence timely dissemination of 
information and therefore improved the 
feedback mechanism. 
Beep 4 weather and Uliza Poll became the 
best platforms for users to understand the 
climate information since they were free to 
ask any question and receive answer timely. 

2) The use of 
community Radio 
for dissemination 
of weather and 
climate information 

To disseminate 
weather and climate 
information timely 
and in a 
user-friendly way 

a) 3 community radio stations were used 
to disseminate climate information 
(Mwangaza Fm in Kiteto, Irangi Fm in 
Kondoa, and Olkonorei radio in Longido) 
and these radios were found to be the 
appropriate channel for dissemination 
of climate information; 
b) 60 community listeners group were 
created to listen climate information 
together from the radio; 
c) More than 460 farmers and pastoralists 
from 8 villages were reached through 
community radio; 
d) Solar-powered MP3 radio was 
given to farmers in the area where the 
radio was not covered. 

Community radios helped to increase 
awareness of weather information because 
people were able to discuss in groups and 
this helped to have a unique correct 
decision for their agriculture 
and livestock activities. 
Better outcome of using community radio 
over the area made TMA to increase the 
number of community radios from 3 to 52 
which currently receive and disseminate 
weather information over the country. 
Generally, these radio programs have 
contributed in enhancing the capacity 
of communities and promote accessibility 
of climate information and advisories. 

3) Translation of 
weather information 
to local language 
(e.g. Maasai 
language) 

To increase awareness 
of weather information 
to users who are not 
family with English 
and Swahili languages 

a) Text messages from FarmSMS 
were translated to Maasai language 
in the respective areas; 
b) The weather and climate information 
was announced in the 
community Radio in Maasai language. 

Most of the farmers and pastoralist 
in the study area preferred their local 
tribal language as they faced difficulties 
in understanding Swahili and English 
languages. The translation of climate 
information to their local language  
(Maasai) increased understanding 
as well as they felt like the information 
was special for them. 

4) Existing 
dialogues 
between climate 
service providers 
and users 

To establish 
compromises and 
agreements between 
provider and user 
to meet the 
needs of users 

Farmers and Pastoralists from 9 villages  
(Kaskazini A, Kibaya, Olmolog, 
Ralang’wa, Irkaswa, Kamwanga, 
Kiserian, Longido and Kimokouwa) 
participated in dialogue meetings. 

Dialogues were a platform for climate 
services users and providers to learn 
about challenges and opportunities, 
thus paving the way for effective 
implementation of GFCS 
as well as other future projects. 

5) Encouragement of 
young generation to 
be involved in the 
discussion of climate 
change impacts 

To involve the students 
from primary and 
secondary schools in 
capacity building and 
using of climate 
information 
as well as adapting 
to climate change 

a) Nine (9) secondary schools 3 primary 
were visited and student were participated 
in weather and climate information 
awareness; 
b) Five (5) environmental clubs were 
established with 25 - 35 members in the 
schools visited. The clubs were registered 
by Tanzania Red Cross Society (TRCS) 
as Red Cross branch at the grass root level. 

Sensitization of young generation 
on weather and climate information 
as well as climate change impacts. 
Students were involved in discussion 
about planting trees, conservation of 
natural resources which can contribute to 
climate change resilience over their areas. 
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Continued 

6) Involvement of 
other related 
sectors in the 
implementation 
of the project 

a) To improve the 
weather and climate 
early warning system 
b) To involve other 
sectors to be part of 
climate service 
designing process 
as well as to 
integrate user needs 

a) Designation of TADMAC as the 
National Steering Committee; 
b) Development of DHTS2 
(health software) dashboard for 
integration of climate weather data; 
c) Higher level education institution, 
health and agricultural institution were 
involved in decision making; 
d) 99% of agricultural extension officers 
in Longido and Kiteto districts were 
trained on PICSA approach; 
e) 68 District and Regional 
Environmental Health and Medical 
Officers were trained on the use of 
weather and climate information. 

DHTS2 had a significant contribution in 
health early warning system by directly 
integrating weather and climate data, 
which increased resilience of climate 
change impacts to health sector. 
Also involvement of TADMAC, 
Ministry of Health as well as the Ministry 
of Agriculture staff in weather and climate 
information discussion became the best way 
of having representative in many sectors 
and hence became a long-term strategy 
in adaptation of climate change impacts. 

 
community requirement and it became a remarkable achievement that contri-
buted in ensuring availability of water for agro-pastoral activities during dry 
seasons over the area. 

2) The use of climate services in natural resources management (e.g water re-
sources management in Olpopong village) helped communities to respond to 
poor rainfall distribution and low water availability through rainwater harvest-
ing using the rehabilitated earth dam. The harvested water ensured availability 
of water for agro-pastoral activities during dry seasons over the area. Therefore, 
rainwater harvesting is the key in areas, which are strongly impacted by climate 
variability and change. 

3) Feedback gathered from users through user interface platforms such as “Uli-
za Polls”, Beep 4 weather, community radios, meetings and workshops contri-
buted considerably in enhancing climate services in Longido and Kiteto districts. 
The feedback was used as input in improvement in the generation and packag-
ing of the products and services provided by TMA. For instance, through user 
feedback, a need to increase rainfall observation stations was raised whereby TMA 
acted on the need by installing six rain gauges in the two districts. Also, the need 
for translating weather information into Maasai language came up from user 
feedback. 

4) Mainstreaming of gender aspects in the implementation of GFCS APA 
made climate services to be effective. Through the gender related “Community 
Listener Groups”, climate information priorities for men and women were iden-
tified whereby the first priority for men was the start dates of the rainy season as 
an indication of availability of water and pasture for livestock, as well as good 
soil moisture to support farming activities. On the other hand, the first priority 
for women was amount of rainfall as indication of sufficient water availability. 
Moreover, following the observation that some women were not free to talk in 
front of men due to cultural norms, “(60) Community Listener Groups” for com-
munity radio programmes were formed of which thirty-eight (38) groups were 
“Women Exclusive Community Listener Groups”. In addition, “Her Voice on 
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Air” climate change radio segment was formed to encourage women to express 
themselves. 

5) Enhancing ground observation network is the key in the provision of high- 
resolution climate services. Availability of rainfall stations in the pilot districts 
helped to address the need of downscaled forecasts by communities. The need 
for more stations came up in the course of implementation of the project, as the 
available stations are inadequate to represent the various agro-ecological zones. 
However, the stations should be automatic to ensure a smooth flow of data and 
avoid the cost implication of manual observers. 

6) Through baseline survey, TMA was able to identify priority activities, which 
were proposed by users. Among the survey findings which contributed in en-
hancing of climate services provided by TMA include gender preferences in cli-
mate services and reliance of farmers and pastoralists in Indigenous Knowledge 
(IK) which necessitated the need for integration of IK with scientific forecast 
that will enhance area specific climate information. 

The details about the lesson learned and their contribution in enhancing cli-
mate services in the localities are stipulated in Table 2. 

5.4. Applicability of the Best Practices and Lessons Learned and  
Potential for Scaling Out to Other Countries 

Studies show that users of climate services in many countries, particularly in Afri-
ca have limited access and uptake of relevant climate information [23] have in-
dicated that barriers to uptake of climate services are attributed to how the know-
ledge is conceptualized, framed and en-countered. According to [26], one of the 
primary barriers is to view the user as lacking climate knowledge relevant for 
services and applications. [26] views this as a “linear mode of knowledge pro-
duction” or “deficit model” which focuses on the notion that all that is required 
is to fill up the deficit or knowledge gap between providers of climate informa-
tion and end users. This barrier to uptake of climate services has also been nar-
rated by [27]. In addition to access and uptake, studies have indicated that most 
projects face the challenge of sustainability and knowledge uptake [28]. 

Since the challenges presented by the authors seem to be more or less the 
same as the ones that existed in Longido and Kiteto districts, the best practices 
and lessons learned provided in this paper can be applied and be of benefit to 
other countries within and outside Africa, especially in the tropical areas to sup-
port effective climate services and resilience to climate change. 

6. Conclusion 

Capturing, documenting and sharing the best practices and lessons learned in 
the implementation of the GFCS projects and other climate, water and environ-
mental related projects and initiatives is critical for enhancing cross-learning and 
ensuring the best use of available resources and maximizing the benefits of the 
intervention across the globe. The best practices and lessons learned shared from 
the implementation of the GFCS programme in Tanzania, with an emphasis  
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Table 2. Contribution of lessons learned in enhancement of climate services. 

Lesson learned 
The purpose/objective 

of best practices 
and lesson leant 

Findings during 
implementation lesson leant 

Contribution in enhancement 
of climate services to 

respective areas and sectors. 

1) Having in place a 
GFCS governance 
mechanism at 
national level 

To ensure smooth 
running of the 
project with 
best results 

a) Good governance mechanism 
ensured all activities planned 
to be implemented timely; 
b) Successful implementation 
of the programme. 

The governance of GFCS project was 
good and resulted to successful 
implementation of GFCS phase I & II 
and hence similar approach may be used 
in the implementation of other projects. 

2) Baseline survey to 
identify weather and 
climate information 
user needs 

To find out the primary 
ways on their current 
climate change situation 
as well as how the users 
get, use and their 
priorities of weather 
and climate products 
for their decisions 

a) Drought was found to be the most 
significant threat to agriculture 
followed by pest and diseases; 
b) At least 80% of the farmers and 
pastoralists relied on indigenous 
knowledge and personal 
experience to make farm decisions; 
c) Less than 50% of households 
acknowledged receiving climate 
information, with limited use of climate 
information to make farm decisions; 
d) Longido and Kiteto lived with climate 
change impacts and had developed local 
adaptive strategies; 
e) Rainfall onsets, expected amount of 
rainfall over the season, end date of the 
rainy season, number of raindays and 
probability of extreme events were 
identified as the preferred climate 
information by farmers. 

Through baseline survey provider of 
climate services was able to identify 
current situation of the users include the 
local climate change impacts which act as 
input in preparation of climate products. 

3) Gender 
mainstreaming 
is key towards 
successful program 
implementation 

To encourage both men 
and women to be 
involved in the use of 
weather and climate 
services in planning and 
decision making in their 
socio-economic activities 

a) Men and women were interviewed 
separately to identify their individual 
requirements; 
b) Gender was considered in creation of 
community listeners groups. The groups 
were 60 in total, of which 38 were women 
groups while 22 were men groups; 
c) Environmental clubs were created in 
schools containing equal number of 
female and male students; 
d) Formation of “Women Exclusive 
Community Listening Groups” for com-
munity radio program and 
“Her Voice on Air” climate change 
radio segment following an observation 
that some women were not free to talk 
in front of men due to cultural norms. 

Through the gender related 
“Community Listener Groups” 
climate information priorities for men 
and women were identified, 
that enhanced the skills of providers to 
meet or exceeds user needs. For example 
the first priority for men was the start dates 
of seasonal rainfall while women’s first 
priority was amount of rainfall. 

4) Feedback 
mechanism 
between users and 
providers of climate 
services is important 

To evaluate the 
contribution of weather 
and climate services to 
users and their 
suggestion for 
further improvement 

a) Uliza poll and Beep 4 weather 
became the best platform for 
collection of feedback from the 
farmers and pastoralists; 
b) FarmSMS system improved feedback 
mechanism between service provider, 
intermediaries and user of climate 
services in 9 villages. 

Uliza Polls, Beep 4 weather, community 
radios, meetings and workshops 
contributed significantly in collection 
of feedback from the users. 
The feedbacks were used as input in 
improvement of the products and services 
provided by TMA and hence more than 
44,000 end users were reached and 
received highly improved climate services. 
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Continued 

5) Stakeholders’ 
participation is critical 
for project ownership 
and sustainability 

To ensure ownership 
of the project and 
sustainable achievements 

Rehabilitation of earth dam in Olpopong 
village, Kiteto district which involved 
planting of trees, construction of water 
reservoirs, and procurement of new gate 
valve for controlling water flows. 

Rehabilitation of earth dam was not part 
of the project plan but it was implementing 
due to stakeholders requirements and 
hence it became the remarkable 
achievement that contributed in ensuring 
availability of water for agro-pastoral 
activities during dry seasons over the area. 

6) The need for 
adequate climate 
observation network 
to enhance 
production of 
high-resolution 
climate information 

To get downscaled 
weather and climate 
information with a high 
resolution for local areas 

a) 6 Rain gauges were installed in 
Tingatinga and Dosidosi villages. 
b) Plan for enhancement of weather 
reporting using automatic weather 
stations; 
c) Temperature Rainfall data from 
9 regions were digitized and entered 
in TMA Climate data base 
management system (CLIDATA). 

 Rain gauges installed contributed to 
get initial condition data in 
preparation of high-resolution 
weather forecast over the area; 

 Most of the historical temperature 
and rainfall data were in paper forms, 
but through the digitization, the data 
are current in CLIDATA in electronic 
form that enable easy analysis and 
hence enabled to get a correct 
climatology baseline that 
contributed in the resilience to 
climate change impacts. 

 
on Longido and Kiteto provides opportunities for enhancing efficiency and ef-
fectiveness and for accelerating the implementation of similar initiatives, partic-
ularly in countries or regions with a similar setup and similar geographic and cli-
matic characteristics to Longido and Kiteto districts. The practices demonstrated 
to be highly instrumental in enhancing climate services as they contributed sig-
nificantly in enhancing awareness and understanding, availability, accessibility, 
utilization, ownership and sustainability of climate services among users (far-
mers and pastoralists) of various genders, as well as intermediaries and decision- 
makers. 

7. Recommendations 

Since the findings indicate that some of the challenges that existed in Longido 
and Kiteto districts also exist in other areas within and outside Tanzania, it is 
recommended for the documented best practices and lessons learned to be con-
sidered in planning and implementation of ongoing and future projects or oper-
ational activities in other regions within Tanzania and in other countries, with 
similar challenges. Potential areas for out-scaling within Tanzania could include 
Shinyanga, Simiyu, Singida, Dodoma and parts of the Mwanza regions. Areas 
outside Tanzania could include countries with aridity to semi-aridity nature, in-
cluding Sub-Saharan Africa. 
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