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DATA SHEET

BASIC INFORMATION

Product Information

Project ID Project Name
Climate Resilience: Transforming Hydro-Meteorological

P131049 _ S0 g
Services

Country Financing Instrument

Mozambique Investment Project Financing

Original EA Category Revised EA Category

Partial Assessment (B) Partial Assessment (B)

Organizations

Borrower Implementing Agency

National Directorate of Water Resources Management
Government of Mozambique (DNGRH), The National Institute for Meteorology (INAM,
Instituto Nacional de Meteorologia)

Project Development Objective (PDO)

Original PDO
To strengthen hydrological and meteorological information services to deliver reliable and timely climate
information to local communities and to support economic development.
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FINANCING

Original Amount (USS) Revised Amount (USS) Actual Disbursed (USS)
World Bank Financing

TF-14031 15,000,000 15,000,000 14,704,595
Total 15,000,000 15,000,000 14,704,595
Non-World Bank Financing
Borrower/Recipient 0 0 0
Nordic Development Fund
(NDF) 6,000,000 0 0
Total 6,000,000 0 0
Total Project Cost 21,000,000 15,000,000 14,704,595
KEY DATES
Approval Effectiveness MTR Review Original Closing Actual Closing
25-Apr-2013 02-Sep-2013 29-Aug-2016 31-Dec-2018 31-Dec-2019

RESTRUCTURING AND/OR ADDITIONAL FINANCING

Date(s) Amount Disbursed (USSM) Key Revisions

12-May-2017 4.64 Change in Results Framework
14-Dec-2018 7.75 Change in Loan Closing Date(s)

KEY RATINGS

Outcome Bank Performance M&E Quality
Moderately Satisfactory Moderately Satisfactory Modest
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RATINGS OF PROJECT PERFORMANCE IN ISRs

No. Date ISR Archived
01 13-Nov-2013
02 22-Jun-2014
03 08-Dec-2014
04 08-Jan-2015
05 20-Nov-2015
06 21-Jun-2016
07 22-Dec-2016
08 24-Apr-2017
09 22-Jun-2017
10 10-Jan-2018
11 17-Aug-2018
12 11-Dec-2018
13 18-Jun-2019
14 21-Dec-2019
SECTORS AND THEMES

Sectors

Major Sector/Sector

DO Rating

Satisfactory
Satisfactory
Satisfactory
Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory

Satisfactory

Water, Sanitation and Waste Management

Public Administration - Water, Sanitation and Waste
Management

Themes

Major Theme/ Theme (Level 2)/ Theme (Level 3)

IP Rating

Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory
Moderately Satisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory

Moderately Unsatisfactory
Moderately Satisfactory
Moderately Satisfactory

Satisfactory

Actual
Disbursements
(UssMm)

1.00
1.00
1.00
1.00
3.25
3.54
3.90
4.39
4.85
5.59
6.77
7.75
8.69

13.24

(%)

100

100

(%)
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Finance 21
Finance for Development 21
Disaster Risk Finance 21
Public Sector Management 17
Public Administration 17
E-Government, incl. e-services 17
Urban and Rural Development 63
Disaster Risk Management 63
Disaster Response and Recovery 21
Disaster Risk Reduction 21
Disaster Preparedness 21
ADM STAFF
Role At Approval At ICR
Regional Vice President: Makhtar Diop Hafez M. H. Ghanem
Country Director: Laurence C. Clarke Mark R. Lundell
Director: Jamal Saghir Ede Jorge ljjasz-Vasquez
Practice Manager: Magdolna Lovei Catherine Signe Tovey
Task Team Leader(s): Marcus J. Wishart Odete Duarte Muximpua
ICR Contributing Author: Andrea Mariel Juarez Lucas

Note: Nordic Development Funds were originally envisioned to be part of the project. Following the 2017
Restructuring, these funds were delinked and no longer considered part of a coordinated program.
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I. PROJECT CONTEXT AND DEVELOPMENT OBJECTIVES

A. CONTEXT AT APPRAISAL

1. In 2013, at the time of appraisal, Mozambique was among the poorest countries in the world. The country
ranked 184 out of 187 countries according to the UNDP's Human Development Index. Infrastructure and human
development were complex, intractable issues rooted in the highly unequal access to basic services, with women
disproportionately affected compared to men. These challenges have worsened due to the sharp economic downturn in
2016 triggered by falling commodity prices, adverse climate conditions, a tense political environment, and the discovery
of USS$1.4 billion in previously undisclosed public debt (equal to about 10 percent of GDP).

2. Mozambique is one of the top three most-at-risk countries to extreme hydro-meteorological events! in Africa.
Out of 191 countries, Mozambique ranks 18" in terms of risks of humanitarian crisis and disasters2. The risks from floods,
storms, and cyclones are aggravated by the fact that more than 60 percent of Mozambicans and 37 percent of the
country's GDP are concentrated in flat areas along flood-prone rivers and in coastal zones. Floods alone in Mozambique,
for instance, have been estimated to cause annual average losses of US$17.5 million in housing/shelter, US$0.7 million
in roads, and US$42.5 million in the staple crop maize. Future climate scenarios® indicate significant changes in
temperature and hydrological regimes for the country, further exacerbating water and weather risks. In recent years,
the country has been significantly affected by several climate change-related events: (a) Cyclone Kenneth, which hit
Northern Mozambique on April 25, 2019; (b) Cyclone Idai, which hit the Central Region of Mozambique between March
3-17, 2019; and (c) prolonged droughts since 2014 resulting in lower than normal rainfall and reduced water availability
in southern Mozambique.

3. The hydro-met sector in Mozambique had been facing multiple challenges limiting the development of
effective hydro-met services. In Mozambique, the responsibility for hydro-met services* is split between two main
agencies. The mandate for hydrology lies with the National Directorate of Water Resources Management (DNGRH,
Direccdio Nacional de Gestdo de Recursos Hidricos, formerly DNA, Direcgdo Nacional de Aguas) and its five Regional Water
Authorities (ARAs, Administracdes Regionais de Aguas)®. For meteorology, the mandate is with the National Institute for
Meteorology (INAM, Instituto Nacional de Meteorologia)®. At the time of the project's appraisal, the existing sector's
fragmentation of institutional mandates and weak interagency collaboration were reflected in the poor-quality standards
and calibration of monitoring stations, and limited data sharing to support forecasting and early warning. These
limitations were compounded by insufficient technical capacity to operate and maintain the monitoring, modeling, and
forecasting for the generation of hydro-met services. Furthermore, only a small portion of the monitoring stations was
operational; hydro-met products were failing to meet user's needs, and the sector lacked financial sustainability.

4. Building resilience to hydro-met risks and climate change gained greater attention and relevance in
Mozambique, as reflected in national strategies and policies throughout the last decade. At appraisal, the project
supported the implementation of many sectoral instruments placing hydro-met services as key building blocks to
improving resilience to hydro-met risks and climate change in the country. These instruments include: (i) the 2012
National Strategy for Climate Change; (ii) the 2007 Water Policy; (iii) the 2007 National Water Resources Management

1 Global Facility for Disaster Reduction and Recovery 2009: Mozambique Country Profile.

2 INFORM 2018: Global Risk Index Results.

3 |PCC Climate Change 2007: impacts, adaptation and vulnerability (Cambridge University Press, 2007).

4 According to the World Bank (2017), hydro-met services provide real-time weather, water, early warning, and climate information products
to end users, based on weather, water and climate data.

5 DNGRH and ARAs are under the Ministry of Public Works and Housing (MOPH, Ministério das Obras Publicas e Habitagdo).

6 Located in the Ministry for Transport and Communication (MTC, Ministério dos Transportes e Comunicagées).
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Strategy (ENGRH, Estratégia Nacional de GestGo de Recursos Hidricos); (iv) the 2013-2018 Strategic Plan for
Meteorological Services, and (v) the 2007 National Adaptation Programme of Action (NAPA). The project further aligned
with Mozambique's strategy for growth and development, the 2011-2014 Poverty Reduction Action Plan (PARP, Plano
de Acgdio para a Redugdo da Pobreza).

5. Rationale for Bank support. The Bank saw the project as an opportunity to continue supporting the Government
of Mozambique (GoM) in demonstrating the success of transformative and long-term engagement through
comprehensive and programmatic interventions (see Appendix |: section 1). The project was financed by the Pilot
Program for Climate Resilience (PPCR)’ through the Climate Investment Fund (CIF)®. The Bank was already supporting
other operations® funded by the PPCR, which like this project, were developed in close alignment with the country's 2011
Strategic Program for Climate Resilience (SPCR), and which highlighted as a key national priority the strengthening of
hydro-met services. The project was prepared under the World Bank's Country Partnership Strategy for Mozambique
(CPS, 2013-2015) and is aligned with Pillar 1I: Vulnerability and Resilience by building resilience and adaptation to climate
change and reducing the risks from natural disasters.

Theory of Change (Results Chain)

6. The project introduced actions to improve the observation and monitoring of weather, climate, and water
resources and the delivery of hydro-met information in Mozambique®°. The hydro-met value-generation chain®! (Figure
1), starts with the services' production, which is made up of the hydro-met observations, and the processing and
management of this data. These processes generally encompass the use of models and other tools to visualize and
produce hydro-met real-time and forecast information. Subsequently, this information is delivered as services to users
and decision-makers, who then take actions that translate into prevented human loss, as well as enhanced productivity
of key sectors of the economy (see Appendix |: section Il). Equally important, a greater understanding of weather, water,
and climate from more reliable hydro-met information can inform long-term planning and investments to mitigate or
adapt to climate risks and help understand the potential impacts of future climate change trajectories.

Figure 1. Service Production and Delivery System of National Meteorological and Hydrological Services (NMHSs)

SERVICE PRODUCTION

Processing & data management

‘Weather Bas'(if_‘ei{e‘?hzerl Userdicisiuns V‘j“-UE
Climate Observations Modelling Forecasting Service delivery NMHS & commercial Aetione Outcomes Benefits & costs
Water providers

VALUE-ADDING PROCESSES
Research & development

Source: Adapted from WMO (2015)

7 For more information see: http://www.climateinvestmentfunds.org/cif/ppcr.

8 The CIF was established after 14 donor countries contributed over $8 billion in support for scaling up mitigation and promote low-emission
and climate-resilient growth. The CIF channels funds to recipient countries through the Multilateral Development Banks, including the World
Bank.

9 The Mozambique Cities and Climate Change Project (P123201) in the amount of US$120 million and the second Additional Financing approved
in December 2013 in the amount of US$ 110.15 for the parent project Mozambique Roads and Bridges Management and Maintenance Program
-Phase Il (P083325), approved in May 2007 in the amount of US$ 100 million.

10 The efficacy of hydro-met services in Mozambique had been suboptimal and performing with constraints. A World Bank assessment identified
key bottlenecks to be various and complex. See more in Annex 8 (pages 63-76) of the Project’s Appraisal Document.

11 World Meteorological Organization (2015): Valuing Weather and Climate: Economic Assessment of Meteorological and Hydrological Services.
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Figure 2. Schematic overview of the project's Theory of Change (Results Chain)

Inputs (Activities) Outputs (Intermediate Results) Outcomes Long-term Outcomes

r Modernized hydrological & meteorological N\
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ITC equipment operational & transport units expediting
\mobility, data reporting, and O&M

/ More effective hydro-met data management \
Technological & institutional ’ Hydro-Met working group active & MoU / Manuals for | |

improvements to the transmission, data sharing developed
processing & management of

Integrated information systems operational & harboring Improved reliable & timely
hydro-met data upgraded data bases & recovered historical records delivery of hydro-met services Support economic
|| ITC equipment operational for data transmission, storage People benefiting from daily development
& dissemination, data rescue, including for higher forecasts & impact-based warnings
[ Development of formal agreements ] wﬂumes & faster data flows
for inter-agency cooperation Upgraded hydro-met modelling ~

& forecasting capacity
Hydrological & meteorological models installed & running

Technological & institutional
improvements to the hydrological &
meteorological modelling &
forecasting capacity

Platforms for the automated generation of forecasts &
warnings operational

ITC equipment complementing modeling & forecasting
operability

Upgraded hydro-met products & dissemination

Technical & institutional
development to produce hydro-met
products & reinforce dissemination

Platforms for the generation & dissemination of daily
forecasts & impact-warnings operational |

ITC equipment complementing operability of hydro-met
products generation & dissemination Y,

[ Trained staff in water resources, climate &
|——>

[ Training and skills development meteorology & hydro-met services

7. The project sought to improve the reliability and timely delivery of hydro-met information as a means to
support economic development. To achieve these outcomes (Figure 2) the project envisaged physical, technological and
institutional improvements aimed at: (i) modernizing the weather, water, and climate observation and monitoring
processes in the country; (ii) making real-time transmission and the integrated processing and management of hydro-
met data more effective; (iii) upgrading and expanding the hydro-met modeling and prediction capacity; (iv) upgrading
the access, dissemination, and development of hydro-met products (including the piloting of tailored hydro-met services
reaching local communities); and (v) designing and implementing a tailored program for technical skills and capacity
development of personnel to ensure the sustainability of the project. The project further envisaged the adoption of
agreements for interagency data exchange and application of standardized O&M practices based on developed protocols
and manuals.

Project Development Objectives (PDOs)

8. The PDO (as per the SCF-PPCR Grant Agreement TF014031) is to: "strengthen hydrological and meteorological
information services to deliver reliable and timely climate information to local communities, and to support economic
development."

Key Expected Outcomes and Outcome Indicators

9. The PDO articulates the aim of strengthening all services production processes according to the hydro-met
value-chain (Figure 1), as well as two development outcomes: (i) a mid-term outcome of improved reliable and timely
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delivery of hydro-met information to local communities; and (ii) a long-term outcome of supporting economic
development as a result of users and decision-makers acting upon this information.

10. As stated in the Project Appraisal Document or PAD?, the PDO indicators pertain only to the mid-term
outcome, which was to be achieved through (1) 50 percent improved accuracy of hydrological and meteorological
forecasts; (2) 50 percent longer lead-time of severe hydrological and meteorological forecasts in early warning systems;
and (3) 70 percent increased satisfaction of surveyed users among media, dam operators, aviation, and farmers. The
results framework did not include an indicator to measure the long-term outcome of supporting economic development.

11. Three other indicators were also included to demonstrate linkages to PPCR goals'® as well as to hydro-met
related policy actions under the Programmatic Climate Change DPO Series. To comply with the PPCR the following
indicators were included: (1) changes in budget allocations at national and possibly sub-national level of government to
take into account effects of climate variability and climate change; and (2) evidence of strengthened government
capacity and coordination mechanism to mainstream climate resilience. In alighment with the DPO Series,'* the following
indicator was introduced: inter-ministerial Protocol on data sharing approved and implemented. It is worth noting that
while the PAD's results framework and monitoring indicators (RFMI) labeled these three indicators as PDO level
outcomes, the main text of the PAD (pages 6 -7) clearly shows them as intermediate -level indicators. Interviews with
the original project team members corroborate the main text of the PAD; both the Bank team and government
counterparts viewed these indicators as complementary to demonstrate linkages with the PPCR and the Programmatic
DPO Series and not meant to measure PDO-level outcomes.

Components
12. The project envisaged three components:
13. Component A: Strengthening Hydrological Information Management (US$8.8 million PPCR-financing with

US$9.45 million disbursed). This component financed investments for hydrological information management
comprising: (Al) institutional strengthening and training program for hydrological information management; (A2)
enforcement of quality control and standards through modernized protocols, operating guidelines, and information
management framework for the collection, processing, and monitoring of hydrological data; (A3) optimization of the
physical hydrological monitoring networks through a detailed study and civil works, including the rehabilitation,
upgrading, and standardization of stations; (A4) design and implementation of an integrated hydro-met information
management platform supported by ICT equipment for the transmission, accessibility, and management of data; (A5)
improvements to hydrological modeling, forecasting and flood/early warning systems of DNRGH/ARAs; and (A6)
development and improvement on access to hydrological information products.

14. Component B: Strengthening Weather and Climate Information Management (US$4.20 million PPCR-financing
with US$4.30 million disbursed). This component was (as indicated in the PAD and confirmed by the original Bank team
and government counterparts) to be complemented with US$6 million by the Nordic Development Fund (NDF).
Component B activities were designed to support improvements to the meteorological information services comprising:

12 World Bank (2013): Report No: 75939-MZ.

13The Hydro-met project’s objective strongly aligned with the overarching PPCR goals to foster resilient development through climate-informed
planning and investments, in particular: (i) strengthen the evidence-base information; (ii) develop models for building climate resilience; and
(iii) strengthen capacity for climate resilient planning. The incorporation of specific indicators in the project was basically a Team’s effort to
report on the achieved progress linking to the PPCR core indicators for monitoring and reporting on resilience results.

14 The indicator aligned in particular with DPO 3 from the Programmatic Climate Change DPO Series: Pillar on Climate Resilience in Sectors and
with the Prior Action: “The terms for the management and exchange of weather and hydrological data between INAM and DNA are established
and under-operation following a Joint Ministerial Diploma approved by the Ministry of Transport and Communications and the Ministry of
Public Works, Housing and Water Resources.”
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(B1) institutional strengthening aligned with the INAM Strategic Plan 2013-2018; (B2) organizational development and
training; (B3) upgrading and implementation a Quality Management System (QMS) for INAM; (B4) optimization of the
physical meteorological monitoring networks through rehabilitation of existing stations and installation of new ones; (B5)
upgrading INAM's existing data management system supported by ICT equipment for the transmission, management and
accessibility of data; (B6) strengthening meteorological modeling, forecasting and prediction of extreme weather / early
warning systems of INAM; and (B7) development and improvement on access to meteorological information products.

15. Component C: Piloting resilience through the delivery of improved weather and water information (US$2
million PPCR-financing with US$0.94 million disbursed). This component aimed at piloting more effective delivery of
hydro-meteorological information to key users. Activities comprised: (C1) the delivery of early warnings along the
Zambezi, Limpopo and Incomati River basins through the design and implementation of weather forecasts dissemination;
(C2) dissemination of weather and water forecasts to farmers in Gaza and Inhambane Provinces through the design and
implementation of weather forecasts dissemination; (C3) enhancement of access to weather information for ports,
commercial maritime and artisanal fishery communities in the coastal areas of Inhambane; and (C4) design,
implementation and evaluation of innovative ideas for enhancing hydro-met services.

B. SIGNIFICANT CHANGES DURING IMPLEMENTATION (IF APPLICABLE)

Revised PDOs and Outcome Targets

16. The project benefited from a level Il restructuring in 2017 to change the results framework, and then in 2018
to extend the closing date. The PDO was not changed during project implementation.

Revised PDO Indicators

17. Two PDO indicators were revised in wording and scope: PDO Indicator (1) was changed from "50% improved
accuracy of hydrological and meteorological forecast" to "Improved accuracy of meteorological forecast for
temperature.” PDO Indicator (2) was changed from "50% longer lead-time of severe hydrological and meteorological
forecasts in early warning systems" to "Improved accuracy of flood forecasts in Zambezi and Limpopo river basins." The
revisions made to the wording of these two indicators essentially introduced specificity to the type of forecast, parameter,
and even geographical scope. While it was not reflected in the revised wording, the final target value of these indicators
was increased from 50 percent to 70 and 80 percent for PDO (1) and (2), respectively, as reflected in the Restructuring
Paper (REPORT NO: RES26789).

18. One PDO indicator was dropped, namely: PDO Indicator (3) "70% increased satisfaction of surveyed users among
media, dam operators, aviation & farmers". Such change was made in recognition that for hydro-met services, any users'
satisfaction can only be effectively measured after substantive operability and use, which was not possible according to
the design given the original project's timeframe?®.

15 For hydro-met services there could be a substantial lagged period required to verify changes in user’s satisfaction following improvements
to the generation processes. For example, climate services often encompass the production of information on long-term forecasts (spanning
over months or seasons) or issuing of early warnings that often depend on the happening of an extreme event. Notwithstanding, near
project’s closing and during the preparation of the ICR, the project carried-out feedback surveys targeting the end-users and beneficiaries
(farmers and fishermen) receiving daily and impact-based hydro-met services in the selected local communities of Gaza and Inhambane
Provinces.
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Revised Components

19. The 2017 restructuring included revisions that changed the implementation approach as an overall effort to
advance the project's investments. Activities under Component A and Component B were originally envisaged to be
informed in accordance with a set of hydromet technical assistance (TAs). The TAs would provide technical advice to the
design of activities, mainly A3-A4 and B4, and implementation support. By the MTR, the only significant TA completed
was the hydromet study, which defined the strategic network investments, pending the development of the business plan
and hiring of the strategic TA for INAM. During the first restructuring, a decision was made to adjust the implementation
approach by delinking the selection of infrastructure investments and the TA. These investments were, therefore,
informed by the hydromet study and the existing sector strategies and supported by specific, smaller TAs for INAM, which
were later complemented by the strategic TA.

Other Changes

20. Implementation capacity was reinforced after the MTR. The project Administration and Monitoring Team
(PAMT) capacity was expanded with the hiring of two specialists (a hydrologist and a meteorologist) to reduce identified
capacity limitations and communication constraints with DNGRH and INAM Focal Points (FP), project Component
Coordinators (PCC) and technicians. Both specialists were further tasked to ensure coherence in the implementation
between NDF and PPCR financed activities. After the 2017 restructuring, INAM assumed in full the procurement tasks and
implementation for all NDF-funded activities, which helped reduce procurement tailbacks and enhance overall
implementation quality for Component B

21. Informed by MTR, the 2017 restructuring improved many intermediate indicators. The RFMI matrix at appraisal
included 30 indicators in total: 3 PDO and 27 intermediate. The RFMI was streamlined throughout with changes
introduced to several intermediate indicators resulting in 20 indicators in total: 2 PDO and 18 intermediate (see the full
and detailed changes to the original intermediate indicators in Appendix I: section Il).

22. The closing date was extended by an aggregate of 12 months. The second restructuring in 2018 extended the
project closing to allow for a full completion of project activities, particularly under Components B and C.

Rationale for Changes and Their Implication on the Original Theory of Change

23. As indicated above, changes to the implementation approach were made to fast-track investments, fine-tune
their scope, and adjust to the existing capacity. Revisions to the RFMI sought to strengthen indicator relevance and
measurement. All these changes did not affect the PDO and overall outcomes. The overall implementation progress
improved from "Moderate Unsatisfactory" at restructuring, to mostly "Moderate Satisfactory" throughout the remaining
implementation period.

Il. OUTCOME

A. RELEVANCE OF PDOs

Assessment of Relevance of PDOs and Rating

24, The PDO remains relevant to the World Bank Group Country Partnership Framework (CPF, FY17-21, Report No.
104733-M2), endorsed by the Executive Directors in 2017. The CPF highlights the key ongoing challenge of reducing the
country's vulnerability to weather-related shocks and climate change by strengthening hydro-met services, among others.
An explicit CPF Focus Area is "Enhancing Sustainability and Resilience" with the aim of improving disaster risk management
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and reinforcing social and economic resilience. Further CPF actions include ensuring infrastructure is developed to climate-
resilient standards and robust systems are in place for disaster preparedness, response, and management, all of which
the project objectives closely align.

25. The PDO also remains consistent with national and sectoral priorities. The project aligned well with
Mozambique's 2015-2035 National Development Strategy and particularly its pillar of innovation and technological
development to support the management of natural resources (water, agriculture, and fisheries). The PDO was also
consistent with various sectoral instruments, including (i) the 2013-2025 National Strategy for Adaptation and Mitigation
to Climate Change, which proposes priority actions to reduce climate risk, strengthen early warning systems and the
capacity to prepare for and respond to climate risks; (ii) the draft Strategic Plan for Meteorological Services (2020-2025)%,
and (iii) the draft National Water Resources Management Plan?’.

26. The relevance of the PDO is rated as "High.” PDO remains aligned with a key focus area of engagement of the
CPF and remains consistent with Mozambique's National Development Plan and to the climate and water resources
related policies, strategies, and plans.

B. ACHIEVEMENT OF PDOs (EFFICACY)

27. The achievement of the project's PDO is substantial, with results benefiting close to 312,940 people!®. At
closing, the generation of hydro-met information produced by the implementing agencies improved in accuracy, thus
increasing its reliability, while improvements in flood forecasts lead-time also resulted in more timely delivery of these
services. The dissemination and accessibility of hydro-met products were also upgraded, including the generation of
targeted products (impact-based forecasts and warnings) to communities that now receive this information on a daily
basis. Anecdotal evidence indicates that all these improvements have helped create economic opportunities as a result
of different sectors making use of this information to expand or sustain economic outputs.

Assessment of Achievement of Each Objective/Outcome

28. PDO 1: Reliable and timely delivery of hydro-met information (rating: "High"). This objective was measured on
the basis of increased accuracy and lead-time in hydrological forecasts and increased accuracy in meteorological forecasts.
It is important to note that these achievements result from the combined improvements to the overall hydro-met
information value-chain (production and dissemination) and improvements in data sharing between key agencies.
Evidence substantiating this achievement is presented below:

29. Hydrological information improved as evidenced by the increase in accuracy of flood forecasts'® in the Zambezi
and Limpopo Basins (80 percent target achieved) and by the increase in forecast lead-time from 1-day to 3-days. The
accuracy of flood forecasts is calculated based on the correlation between the estimated discharge (m3/s) or water level
(m/s), and observed values as recorded by selected gauge stations (see derived estimates for the Zambezi Basin as

16 A new Strategic Plan for Meteorological Services (2020-2025), which aligns with the GoM five-year Plan, was drafted and approved by INAM and
is waiting only to be submitted for approval of the Minister of Communications and Transport at the time of ICR preparation.
17 This instrument standing at advanced stages at the time of ICR preparation.

18 Beneficiaries are farmers and fishermen targeted by the pilots receiving improved hydro-met services in Mabalane, Inharrime and Massinga
Districts. Direct project beneficiaries were estimated from the total number of households in the communities who listen to local radio and who
received cell phones, from which hydro-met information was transmitted following improvements through the project.

19 According to WMO (2011): Flood forecasting is the process of estimating and predicting the magnitude, timing and duration of flooding through
the assimilation of hydrological and meteorological data into models, based on known natural characteristics and physical infrastructure in a
river basin. The accuracy of hydrologic forecasts provides a measure of confidence between the forecast value and the observed parameter in a
point-location. This verification process provides the necessary information and feedback to forecasters and decision-makers on the error bias
possible or the degree of uncertainty. DNGRH / ARAs apply these principles to test the modelling and prediction capability of their hydrological
forecasts.
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illustration example in Appendix I: section 1V). As mentioned above, these tail-end achievements were possible through
improvements in the following:

e Hydrological observations and monitoring from a total 58 river gauge stations?® were restored, upgraded, and newly
installed, allowing for more accurate and frequent data collection and processing. Before project interventions, manual
stations only recorded data on a daily basis, with data then transmitted by radio and only incorporated into hydrological
databases after a lag of several days. The project helped expedite the access to stations in remote areas (by financing
vehicles), and the communication of data from the stations is now done daily through mobile phones. At project
closing, 70 percent of the existing river gauge stations were reporting hourly, thereby exceeding the 60 percent target,
and 80 automatic hydrological monitoring stations were reporting continuously, also surpassing the target of 40 units.

e The National Integrated Water Resources Management Information System (NIWRMIS) and the time-series
hydrological data system (HYDSTRA)?! were developed, allowing for more effective integration, processing, and
management of multiple streams of water resources data in a single information-sharing platform. At project closing,
the NIWRMIS?? database hosted information from 717 water stations; 17 reservoirs; 1,389 rainfall stations; 7,686
boreholes; 3,598 DNAAS sites; 428 water use licenses; and 6,598 recovered and digitalized (historical) records.

e Hydrological models and frameworks were developed for the automated generation of flood forecasts for the Zambezi
and Limpopo? Basins. The Hydrologic Engineering Center's River Analysis System (HEC-RAS) for Limpopo and Zambezi
are installed and running in DNGRH and respective ARAs offices. Both hydrological models are open-source and will
not require extensions of licenses going forward. Improved weather forecasts from INAM are now systematically
accessed and used as input to the hydrological models developed for each basin to generate flood forecasts based on
weather predictions. The enabled and more timely information sharing between INAM and ARAs, further reflect
improvements to flood forecasts lead-time.

30. Meteorological information improved, as evidenced* by the increase in accuracy of meteorological forecasts
for temperature (85 percent achieved exceeding the target by 121 percent). These tail-end achievements in increased
accuracy were possible through improvements in the following:

e Improvements in meteorological observation and monitoring by INAM having developed action and business plans®®
and overall an increase of in-situ stations reliably reporting to inform modeling and forecasting. This was possible after
the upgrading and new installation?® of 26 automated weather stations (AWS) and one maritime AWS. An additional

20 Rehabilitated and newly installed stations were located throughout the country and under the administration of all five ARAs; all meeting
compliance with Bank’s safeguards policies.

21 This is an open-source software, which is now used by ARAs and DNGRH for data transmission and reporting instead of the hydrological database
and analysis system (HYDATA).

22 A three-week crash training and a study-training was delivered to personnel from DNGRH and ARAs on the basics of the NIWRMIS. The ICR Team
considers that NIWMIS achieved an operational status. Fine-tuning to the sub-climatic database, final migration to DGRH’s servers, as well as
additional training to central and decentralized staff (ARAs) to uptake future improvements and upgrades post-project is planned for CY 2020.

23 Note that development of the hydrological model for Limpopo was carried-out under the NWRD project with IDA financing. The use of higher
data density to support model development and overall forecasting capacity strengthening was financed through the hydro-met project.

24 The reported achievements are derived from the routine approach that looks at levels of accuracy, according to the World Meteorological
Organization (WMO) standards (TD No. 1023)24. In this case, accuracy is verified based on the percentage of number of days in a time period,
in which the difference between observed and predicted temperature values at monitored points falls within the + 2 °C range (see more on the
approach and derived estimates in Appendix I: section V). As captured in the 2017 Restructuirng and informed by MTR, a decision mas made to
temperature, as this parameter is measured and communicated widely across the sector’s community in a way that emphasizes the parts of the
forecast that are more certain and can therefore report clear improvements.

25 NDF-financed Business Plan and Annual Action Plan for INAM completed at project’s closing. These Plans outline for the first time a road-map for
INAM to achieve its strategic vision.

26 |n compliance with the Bank’s safeguards policies.
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13 climatological (AWS) stations were modernized for real-time transmission. At project closing: 66 synoptic weather
stations were reporting in total—thereby exceeding the target of 60 —and 65 real-time weather monitoring stations
were reporting—surpassing the target of 25. Where AWSs were newly installed, data is now transmitted hourly,
whereas before, the project synoptic and climatological manual stations transmitted data every 3 hours and monthly,
respectively. In addition, three automated weather observing systems (AWOS) were installed and became
operational®” at the airports of Beira, Nampula and Lichinga. Before the project, existing AWOS at Beira and Nampula
Airports were inoperative, and none existed at Lichinga Airport. Transport and communication equipment financed
through the project further facilitated the conditions to expedite the mobility and communication for meteorological
data reporting.

e Upgrades to INAM's data management system with the Climsoft?® software enable more effective integration of
multiple data streams for forecasting and reporting. The financed installation of fiberoptic connections and internet
broadband improved connectivity between INAM's central office and decentralized centers across the country. In
consequence, more reliable data transmissions, as well as higher volumes and faster data flows, are also taking place.
All these improvements permitted an increase in automated climatological data reporting to WMOQO's Global
Observation and Telecommunication System (GTS). From a total of 40 conventional stations, 28 transmit data to the
GTS, which is equivalent to 70 percent, surpassing the results target of 50 percent.

e There were improvements in modeling and weather predictions. It is important to note that improvements to the
modeling and forecasting capacity have been supported with NDF funds. The Numerical Weather Prediction Model
(NWP)—the Weather Research and Forecasting Model (WRF) developed with higher resolution?—has enabled INAM
to improve forecasts accuracy for early warnings. At project closing, downscaled daily weather forecasts were delivered
to 28 districts, exceeding the original target of six. Before the project, forecasts were generated and delivered at
national and regional scales. These achievements will be further improved in the near future through the developed
(open-source) Integrated Forecast Production Platform (DIANA), which will modernize INAM's capacity to generate
information products more effectively.

31. The dissemination of hydro-met information to different users improved. Both the NDF-financed communication
system (Net-SyS) and the National Coastal Forecasting System for Mozambique (FEWS-INAM)*® at INAM now enable the
automated generation and dissemination of different products from improved hydro-met information and forecasts,
benefiting different sectors and actors (see more in paragraph 35). Improved access and dissemination of hydro-met
products is further possible through the professional TV broadcasting studio installed at INAM and re-vamped website3!.

32. The delivery of reliable and timely hydro-met information to local communities in piloted areas also improved.
Developed pilots to generate and disseminate impact-based forecasts and warnings to farmers and fishermen in
Malabane, Inharrime and Massinga Districts, are fully functioning for the first time. Farmers and fishermen (in total
312,941 people) receive daily forecasts and early warnings, and pilots showed high potential for expansion and replication.

27 All three AWOS are enabling the generation of broader, more accurate and timelier meteorological information crucial for aeronautical navigation
and civil society

28 The Climsoft is an open-source and WMO-approved application for climate data management that is in use in the Southern African Development
Community region. At closing, the system harbored the Climate Computing project (CLIMCOM)28 data base.

29 Project investments to recuperate and improve point-observations supported Mozambique to reach the optimum observation density
recommended by WMO to NWP modelling performance. Other verification statistics on NWP improvements will be done over months and years,
as it was not be possible to measure the improvement over this short timescale. There will be an improvement when the observations of the 26
AWS are inserted into the WMO GTS and they feed into the various model initialization fields. At project closing, INAM had operational access
to remote sensing / satellite data and other global and regional forecasts that further factor into improved weather forecast accuracy.

30 The FEWS-INAM is operational and running 24/7 at INAM, also maintained autonomously by INAM staff who received training. The recipient list
of specific products is managed via google-groups and all automatic products are generated in Portuguese.

31 Visti site: http://www.inam.gov.mz/index.php/pt/
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At project closing, beneficiaries (end-users) reliably receive impact-based forecasts3? and warnings either through radio
and phone apps or placards strategically located at agreed sites. Beneficiaries also receive the information in a timely
fashion (twice daily) at selected districts. At project closing, district and local stations disseminate communications via
radio and trained leaders (receiving messages via apps: about 150 people subscribed and receiving directly) and placards
displaying daily warning messages at designated locations.

33. Surveyed and interviewed end-beneficiaries from pilot interventions (under Component C), revealed that they
use and change their daily activities based on daily forecasts and impact-based warnings. While not statistically
significant, a perception survey sampled beneficiaries at Inharrime and Mabalane (community leaders, fishermen, and
farmers: 100 in total) to collect evidence on users' satisfaction receiving hydro-met information. Key findings overall
indicate a high degree in use and satisfaction of provided products (96 percent of the beneficiaries use products, and 99
percent are satisfied or very satisfied). The majority reported understanding the content and precautions from daily
disseminated weather forecasts and impact-based warnings; 91 percent indicated they had changed their daily activity
based on the information provided, and around 60 percent further indicated that delays on receiving information are rare.
At closing, the World Bank visited fishing communities in Inharrime and conducted a focus group discussion to collect
additional evidence on the impact of financed pilots directly from the beneficiaries. In general, participants pointed out
the benefits of receiving information on wind and sea-level forecasts. Beneficiaries confirmed they now use this
information to decide on whether or not to carry-out fishing activities or when to enter and return from the sea to prevent
any exposure to potential risks.

34, Finally, in alignment with the DPO series and PPCR goals, the coordination across mandated agencies to
mainstream hydro-met and climate information improved, which supported better service production and delivery. To
achieve this, the project supported an MoU that set up a Hydro-Met Working Group for the country. The Hydro-Met
Working Group meetings led to specific outputs: The Inter-Ministerial Diploma on data sharing (including with MOPHRH
and MTC), as well as the signing of an MoU between INAM and DNRGH that addressed the formats and frequency of data
sharing and the development of manuals of hydro-met data and equipment standards and methodologies. All these
instruments were approved and implemented at project closing. Evidence of their practical adoption is reflected in the
automated sharing of information between INAM and DNGRH/ARAs to deploy weather forecasts as input to hydrological
models to produce flood predictions. Staff trained (INAM, DNGRH/ARAs), rehabilitated, and installed new stations
following standard procedures, and developed NIWRMIS includes a sub-module that links with Climsoft for the systematic
transfer of data across agencies.

35. PDO 2: Support economic development (rating: "Modest"). The project's results framework did not include an
indicator to measure this outcome as it was understood at appraisal as a longer-term goal that could only be achieved
beyond the project timeframe. Per ICR Guidelines, the World Bank team sought to demonstrate progress in achieving this
outcome mainly through anecdotal and qualitative evidence through interviews.

e The World Bank conducted interviews with local government representatives of different sectors to assess the level of
uptake of developed products and the perceived impact to sustain and expand economic outputs. Site visits and
exchanges with local officials, air traffic control staff, and representatives of commercial airlines in Lichinga, Nampula
and Beira Airports confirmed the use of real-time meteorological information for all flight plans, which are now
compliant with safety-airspace navigation standards. Interviewed airport personnel and airline companies confirmed

32 Developed impact-based forecasts include information on the impact warning and actions to take. Impact warning information is based on
a colored matrix to indicate the severity / intensity of the impact (from low to high) and the corresponding prevention measures to take.
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to currently receive timelier and enhanced meteorological information, which is critical for runway visibility® to plan
aircraft’s landing and takeoffs in the three airports. Improvements to these information services were noted by local
authorities to enable in the near-term, a growth of airport services with cascading economic opportunities in the three
regions as a result of expanded tourism and import/export of goods. In the case of Lichinga, a provincial capital in the
north, the airport operates morning flights mainly with a weekly average of six direct flights to Maputo, four flights to
Nampula, and two flights to Beira. Interviewed officials in Lichinga noted that with improved runway visibility, more
weekly flights are possible, increasing opportunities to transport in and out tourists, as well as highly perishable
products (such as flowers and strawberries) produced in the region to domestic and international markets more
rapidly. Interviewed government authorities also highlighted that with the newly installed AWS-Maritime at
Inhambane Port and the developed sea wave models supporting early warnings and daily forecasts, the safety of
maritime navigation has significantly improved. The maritime sector (in the five coastal cities and two districts in
Inhambane), including targeted fisheries communities, are receiving for the first-time daily weather and coastal/ ocean
forecasts, which enable them to prepare for and avoid where possible storms with heavy and extreme weather
conditions. Water bulletins developed by DNRGH / ARAS are now delivered semesterly to report on monitored water
quality in major river basins

e In recent decades, Mozambique has repeatedly suffered a tragic loss of life, economic damage, and severe
environmental losses due to catastrophic flooding (INGC, 2009 and DNA, 2014). In the summers of 2000, 2001, 2005,
2006, and 2008, floods devastated cities, villages, and landscapes across the six major river basins, with economic costs
estimated in US$1 billion. In the summer of 2013, flooding resulted in unprecedented destruction along the lower and
middle courses of the Limpopo, Zambezi, and Licungo rivers (DNA, 2014). The Zambezi Basin is one of the most prone
to flooding—inundations occur at least once every five years, costing the GoM more than USS300 million in relief and
reconstruction following sustained socio-economic damages and disruptions (DNA, 2014 and INGC, 2009). In 2019, the
developed NWP model** was used by INAM to forecast and track Cyclone Idai. At that time, the hydro-met
dissemination component was not operational in full. At project completion, the foundations are now in place for
INAM, DNRGH, and respective ARAs to develop specific products and deliver services to inform decision-makers and
actions for better preparedness and response.

e In addition, during ICR preparation, interviews with government and administrative officials further noted that
compiled, rescued, and real-time transmitted hydro-met information has been highly requested and used by the
academic and other public sectors. The financed technical and institutional capacity and coordination across INAM,
DNGRH/ARAs is already supporting more coherent service development and has the potential to promote
transformation in policy planning at different levels. This evidence is an indication that decision-making and actions
based upon improved and more reliable information can help prevent loss of human life and economic asset, as well
as foster more resilient productivity in key sectors moving forward.

Justification of Overall Efficacy Rating

36. Overall Efficacy is rated "Substantial." The project achieved its first objective with outcome indicators meeting
or surpassing end-targets. Achievement of PDO 2 is considered reasonable, given the challenges of fully measuring the
long-term benefits of economic development during the project implementation period. Yet, anecdotal evidence
presented above indicates that the project has and will continue to support economic development and risk mitigation.
In total, 12 out of 15 intermediate indicators surpassed their targets, and the total number of direct beneficiaries reached

33 |nstalled AWOS provide timelier (real-time) and more precise information critical for runway visibility (Category Il). Additionally, AWOS provide
extremely important information to surrounding communities by detect lightening, which has been an important cause of life loss in the
country and recently declared as an official natural hazard.

34 INAM was able to simulate the wind forecast 72 hours before the cyclone.
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by the project (312,940 people or 186 percent the revised target). At closing, the project disbursed 92 percent but ended
at 98 percent after outstanding payments made by the end of the payment grace period of the project.

C. EFFICIENCY

37. To evaluate the efficiency of investments at closing, the benefit and cost assessment (BCA) essentially followed
the same approach as for appraisal, while also building from household willingness to pay (WTP) estimates®. A discrete
choice analysis was applied to derive benefits based on the WTP from households' choices between the accuracy of
existing forecasts and potential forecast-improvement programs (see more details in Annex: 4). Total WTP estimate for
the program based on the actual improved forecasts is 2.52 MT (US$0.04) per year per household respondent.
Aggregating this estimate to the overall population of Mozambique3® and considering a 50-year program lifetime with a
3 percent discount rate, the present value estimate is US$7.5 million. For the benefit transfer analysis (BTA) that looked
at the reduction of natural hazards impact on statistical lives, adjustments to the weather, and water-related fatalities
were considered to capture the duration period of the project. To this effect, the total reported number of deceased from
natural disasters in Mozambique between 2013-2019 was taken from the EM-DAT database®’. The analysis of the
variability of economic output attributable to lives saved was estimated at US$2.42 million, while benefits estimated to
the sectors amounted to US$4 million.

38. The BCA estimates reveal a total present value of US$46.42 million over a 50-year period and considering a
three percent discount rate. The total costs of the project are estimated to be US$13.9 million, representing about 92
percent of the original project budget (value reported at project closing and at the time this assessment was made). A
Net Present Value of US$39.6 million was accrued to households—and USS$~12 million was estimated for statistical lives
saved as a result of the project. The NPV of improved forecasts on economic sectors in Mozambique is estimated at
USS~36 million (see Annex 4: Table A2). These values indicate the project was thus largely viable.

39. The financial analysis of the project shows a mixture of government, sales, and donor revenues, which bear
important considerations for the long-term sustainability of investments. In the case of INAM, for example, government
subsidies in average (US$895,290) made-up to 73 percent of revenues between 2013-2019. Sales revenues averaged at
20 percent (USS$207,222), and external donors accounted in average for 7 percent of the revenues (US$63,644) for the
same period. A similar overview of the different revenue sources (between 2013-2019) shows that government subsides
aggregated for all ARAs amount on average, US$5.36 million per year, while financing from external donors and other
sources accounts for US$14.50 million and USS$0.29 million in average per year, respectively. In total, O&M costs for the
hydro-met investments are estimated at US$353,000 per year. At project closing, the financial overview showed
consistent and sufficient transfers, for instance, from government subsidies at the national level to cover for O&M. The
project's future financial sustainability may be contingent, however, to the revenue mobilization mainly through sales and
support from government subsidies reaching the local levels.

Assessment of Efficiency and Rating

40. The efficiency of the project is rated "High.” This rating is based on robust economic analysis and by the project
reaching almost disbursement (98 percent). At the end of the payment grace period of the project, disbursement was at
98 percent, after payment made of outstanding payments.

35 Important to note that for the BCA assessment, however, program improvements in geographic detail were not considered due to
inconsistencies in the model WTP estimates at that level.

36 Considering ~30.36 million total population in Mozambique with an average of 4.4 people per household.

37 See: https.//www.emdat.be/
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D. JUSTIFICATION OF OVERALL OUTCOME RATING

41. A split assessment was conducted, which resulted in the overall project outcome of "Moderately Satisfactory."
In compliance with ICR guidelines, this exercise was conducted after changes to PDO Indicators (1) and (2) were
introduced, and the cancellation of PDO Indicator (3) during the 2017 restructuring. It is important to note here that
changes to PDO (1) and (2) were made to reflect the project's implementation context and client's monitoring set-up,
thereby improving the two indicator's meaning and attributability. Thus, ratings to these PDO indicators remain the same
in the split assessment. The relevance of the PDO is rated "High" because of the project's strong alignment with the Bank's
CPF for Mozambique, as well as with the GoM's development objectives and sector strategies. Efficacy and efficiency
achieved "Substantial" and "High" ratings, respectively, after balancing the high level of achievement of PDO 1 and modest
achievement of PDO 2, and the NPV. As a result, the overall rating for the project is Moderately Satisfactory (see split
assessment with calculations in Appendix: section VI).

E. OTHER OUTCOMES AND IMPACTS (IF ANY)

Institutional Strengthening

42. The project supported institutional strengthening through the various components, which was a key principle
of the project's design. The project supported the capacity building of technical staff. A total of 250 and 121 staff from
DGNRH / ARA and INAM were trained, respectively. Key themes of training (28 total courses) covered from the basics
of meteorology, climate change, and water resources management up to specifics of many of the activities financed by
the project®. Post-evaluation of facilitated training revealed an excellent and good rating by trainees. In-house
installation of stations and O&M by INAM and ARAs is now possible following extensive training in-country and abroad.
INAM, DGNRH / ARAs were further trained on the developed systems for data transmission and management, modeling,
and forecasting. The development of Pilots also offered facilitated exchanges to farming and fishermen communities to
ensure that communities understand the products, information, and actions to take according to the level of warnings.

43. Financial, fiduciary, and safeguards capacity of implemented agencies improved. Following the restructuring,
INAM lead the implementation of NDF-funded activities, and with this change came opportunities to increase in-house
capacity to carry-out international tendering and awarding processes. INAM further benefited first-hand from the
assistance facilitated by international experts helping to build capacity to INAM's technical staff. Facilitated training by
financial specialists to the PAMT helped improve the procurement and financial management capacity of its staff. In
compliance with the Bank safeguards policies, DNRGH/ARAs and INAM were trained to implement sound safeguard
practices.

44. The participation of implementing agencies in international events and regional platforms boosted the
exchange of best practices and knowledge sharing with other countries. During project implementation, exposure to
different venues further facilitated opportunities to learn from other novel and best practices, while also contributing
to the overall hydro-met-related sector dialogue and agenda. Some events included, for example, the African Ministerial
Conference on Meteorology (AMCOMET) in 2018, the Southern African Development Community (SADC) Conference
on Disaster Risk Reduction Pretoria in 2018; and the International Conference on Climate Services in 2013 and 2020.

Poverty Reduction and Shared Prosperity

45.  Farmers and fishermen receiving hydro-met information facilitated through the project can use it for decision-
making, and to take preventive actions, alleviating potential impacts from hydro-met induced risks. Global estimates

38 Note that the training program targeting activities financed by the project was in addition to the specific trainings delivered to staff by the
different activity contractors or technical assistance.
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of the effects of extreme weather on poverty reveal that impacts from hydro-met risks can amount up to $520 billion
of annual consumption losses and push 26 million people back to poverty every year (World Bank, 2017°°). Targeted
farmers and fishermen live in rural areas and are amongst the most vulnerable to hydro-met risks in the country. Access
to hydro-met information can make an important contribution to poverty reduction by improving the beneficiary's
capacity to take actions and minimize losses/damages to life, assets, and productivity stemming from climate risks.

lll. KEY FACTORS THAT AFFECTED IMPLEMENTATION AND OUTCOME

A. KEY FACTORS DURING PREPARATION

46. A sound sector analysis supported the project's overall design to underpin sector-transformations, impact, and
sustainability. The project sought to build on lessons on sustainability from similar projects through the combined
institutional strengthening to uptake technological and infrastructure investments with cost-effective solutions. The
project was also designed to involve beneficiaries in selected communities and local authorities from the very beginning
through the pilots. This plan proved effective to support (i) transfer of O&M responsibilities post-project to ARAs and
District Governments and (ii) help beneficiaries adopt and use hydro-met services.

47.  The original RFMI was too sophisticated and complex for monitoring and evaluation (M&E), considering the
scope and size of the project. The second part of the PDO is too optimistic and assumed achieving, at closing, the long-
term outcome of supported economic development, an impact not achievable through the project itself. Many
intermediate indicators lacked specificity or did not reflect the local context and capacity. The RFMI in the PAD labelled
PPCR and DPO indicators as PDO-level. These complexities and inaccuracies made it difficult to consistently report on
the project achievements in the first half of implementation and put an additional burden on the ARAs and INAM, given
their capacity limitations.

48.  Project's readiness to implement entailed a foundational period prior to the investment phase. Optimal
readiness to implement would have been difficult to establish upstream as the project involved several implementing
agencies and financing sources, with many activities to be informed by short-term consultancies during the first two
years of implementation. The Bank Team was aware of likely challenges in the initial years and assumed that training
and evolving experience to manage complex procurements and investments would see a gradual acceleration in
implementation after project effectiveness.

49. The Risk Assessment touched on likely challenges, but proposed mitigation measures were rather broad. The
overall risk for the project based on the Operational Risk Assessment Framework (ORAF) was Moderate. No clear and
specific mitigation measures were outlined for risks related to institutional and technical capacity for implementation,
some of which materialized (see below).

B. KEY FACTORS DURING IMPLEMENTATION

50. Deploying the PAMT helped expedite readiness and effectiveness—yet events on the ground cause significant
delays in implementation, despite the PAMT being backed-up with a full-fledged firm (costing almost USS1 million a
year) at the time. Resources shifted when the PAMT was tasked to manage two larger Bank-financed operations with
greater visibility. In 2013, the PAMT also had to focus its attention on the emergency response to the flooding in the
Limpopo Basin. As a result, project execution was mostly dormant during the first two years of implementation.

39 World Bank (2017): Unbreakable, Building the resilience of the poor in the face of natural disasters.
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51. Limited procurement and fiduciary capacity further contributed to protracted implementation. The lack of
consistency in the approach to procurement (e.g. poor quality of procurement packages and delayed procurement
processing for large packages) resulted in delayed implementation, which persisted throughout project implementation.
An important example of these limitations was the procurement of the hydro-met TA and the strategic TA for INAM.
Delays in part were due to an inability to ensure that technical rigor of the best quality would be provided to INAM. At
the onset of the project, procurement challenges ultimately resulted in the cancelation of the weather radar in Xai-Xai
as the project approached the closing date.

52.  Changes in key management positions added to modest implementation at times. Bank project management
changed four times over the six-year period of implementation. Delays in project implementation were finally remedied
in 2017 after the MTR, as an agreement between the World Bank and the Borrower was reached on the main project
activities to focus on in the remaining implementation period. INAM equally went through major changes in management
and its procurement staff. Restructuring in DNRGH also took place during project implementation, which impacted the
timely delivery of implementation support.

IV.BANK PERFORMANCE, COMPLIANCE ISSUES, AND RISK TO DEVELOPMENT OUTCOME

A. QUALITY OF MONITORING AND EVALUATION (M&E)

M&E Design

53.  The original RFMI was too optimistic for a five-year project. The PDO should not have included a longer-term
objective, as already discussed above. The project envisaged outputs at institutional, agency, and community-levels,
with the RFMI containing indicators at all three levels. The scope of the M&E program was thus broad and complex: (i)
the wording of several PDO and intermediate-indicators lacked specificity on the types of evidence required and the
methodology used to assess progress and (ii) others lacked relevance to the theory of change.

M&E Implementation

54.  The PAMT collected activity reports, analyzed and produced quarterly progress reports, and complied with
fiduciary reporting requirements. The capacity to collect and report progress varied across implementing agencies, with
some ARAs demonstrating more consistency and quality than others. The reporting structure was established in the
Project Implementation Manual prepared by the PAMT. Monitoring reports under components A, B, and C followed the
same structure. However, technical reports from consultants had their own structure to present technical issues.
Financial reports were consistently prepared and presented.

55. The 2017 restructuring was largely driven to address evident challenges in M&E through a more streamlined
RMFI—yet some weaknesses persisted. While the 2017 restructuring had a positive impact on M&E, more deliberative
attempts to strengthen the monitoring of, inter alia, gender impacts and to have more built-in capacity to undertake
progress reporting could have been pursued. The mentoring of focal points, the staff of technical units, and contracted
firms/consultants in M&E could have been more consistent and existing monitoring frameworks across implementing
agencies better consolidated. In addition, some indicators were designed to monitor and assess inputs and outcomes
from other projects (e.g., Limpopo model financed under the NWRD project). The evident challenges pertaining to the
original formulation of the PDO were recognized at restructuring. However, no changes were made to define a clearer
PDO, mainly due to the associated transactional costs. Moreover, the original PDO indicator measuring the "timely
delivery of hydro-met information" was dropped at restructuring with no replacement, while this aspect clearly
remained an important attribution of the PDO.
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M&E Utilization

56. Project-generated data was used to support implementation and Bank supervision and reporting, disseminate
progress and results and derive lessons. The project evaluated results against indicators. The data available for the ICR
facilitated the final assessment of performance and achievements mainly for the first part of the PDO. As mentioned
before, to evaluate the second part of the PDO, the World Bank relied on collecting primarily anecdotal evidence.

Justification of Overall Rating of Quality of M&E

57. Rating is "Modest.” The M&E is rated Modest after balancing the thoughtfulness, but overly ambitious M&E
agenda at entry and proactive restructuring to improve the RFMI. Monitoring and reporting of indicator progress overall
improved after the 2017 restructuring, while shortcomings remained, in particular, to account and measure for the
second part of the PDO.

B. ENVIRONMENTAL, SOCIAL, AND FIDUCIARY COMPLIANCE
Environmental and Social

58.  The project was classified as Environmental Category B, as project investments comprised small-scale physical
works (associated with the construction of new and rehabilitated stations). Anticipated environmental impacts were
mostly localized, not significant, or short-lived. The project involved minor civil works needed to rehabilitate old and
install new equipment of water and weather monitoring stations, including the rehabilitation or establishment of access
pathways or short access roads to such stations. As such, three safeguard policies were triggered: OP 4.01 on
Environmental Assessment, 4.04 on Natural Habitats, and 4.12 on Involuntary Resettlement. Safeguard policies 4.04 and
4.12 were triggered due to planned works that had the potential of affecting natural habitats and would have required
measures to address the potential loss of access to assets or land acquisition. To comply with provisions under these
policies the borrower prepared and successfully applied: (i) an Environmental and Social Management Framework, which
included a standard subproject screening checklist, (ii) Environmental and Social Management Plans (ESMPs); (iii)
standard Environmental and Social Rules for contractors to civil works, as well as (iv) a Resettlement Policy Framework
to address cases of small-scale land acquisition or loss of assets or access to assets. While OP4.12 policy on involuntary
resettlement was triggered, the project did not entail any land acquisition or physical displacement of people.

59. The project safeguards performance was rated as satisfactory at project completion. To ensure compliance with
safeguards requirements as well as applicable national regulations, the GoM appointed an E&S focal point to
systematically monitor and report safeguards performance. The project remained fully in compliance with safeguards
policies and applicable national regulations, having secured all environmental permits and DUATSs for all targeted stations
prior to works commencement. The project systematically reported the safeguards performance, and the latest Bank
ISRs consistently rated safeguards as “Satisfactory”.

Fiduciary

60. The PAMT's accumulated experience proved effective, demonstrating overall a satisfactory level in fiduciary
and audit due diligence. Fiduciary management and audit throughout the project were consistently compliant with the
Bank and the country's Administrative Tribunal requirements (abided with International Standards). For fiduciary
monitoring, the PAMT effectively adhered to the use of the mandated government financial management information
system, e-SISTAFE. Financial management supervision was also carried out by the Bank on a timely basis, overall
sustaining regular reviews of interim financial and audit reports. The PAMT demonstrated good practices in managing
funds transfers, although training and capacity exchanges were consistently carried-out to sustain optimal FM practices.
Payments were made through transactions from the designated account directly to the providers of goods, works, and
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services, upon submitted statements of expenditures by the implementing agencies. While overall, transactions were
performed on a timely basis, during the onset of the project, some sustained delays protracted the completion of
underway activities (installation of the final batch of stations).

61. Procurement and disbursements were managed to a moderate satisfactory level, considering persistent
challenges throughout the project. The rate of disbursement was modest from effectiveness in September 2013 until
December 2017, with a considerable improvement, registered starting in 2018. Previous sections describe the multiple
factors affecting disbursement agility, and which also prompted the Borrower's request for extension of the closing date.
Persistent issues in procurement were mainly from the level of complexity embedded in procurement packages and
documents not meeting quality standards resulting in delays, which were further compounded by slow contracting
procedures. In addition to the mentoring and training provided by the Bank, the implementing agencies benefited from
the support provided by the TA (once awarded) to undertake activities envisaged under Component B with NDF
financing.

C. BANK PERFORMANCE

Quality at Entry

62. The Bank promoted the implementation of a transformational and comprehensive project to improve hydro-
met services in Mozambique. The project was strategically relevant (see Sections | and Il), and the strong institutional
approach was in the mainstream of the Bank's burgeoning hydromet program of that time. As per the project’s design,
the link with the on-gong sector program (DPO series) to embed reforms proved effective. The World Bank ensured that
a team of specialists was mobilized to address all relevant project aspects, including technical, social, and environmental
safeguards. However, while the Bank provided appropriate assistance to prepare a comprehensive project, the M&E
design was overly optimistic and challenging, as detailed in previous sections.

63. The project was meant to respond to the institutional demands and target vulnerable groups but missed to
integrate forthcoming interventions for other minority and gender-specific groups. Although direct beneficiaries from
improved hydro-met products (Component C) target mainly vulnerable communities in rural areas, the project could
have benefited from youth-specific interventions aimed at encouraging participation, for example, in developed pilots,
as well as from an agreed definition of a gender action plan to support all undertaken training activities.

Quality of Supervision

64. The changes in TTLs brought in different leadership styles and approaches to project management. Supervision
missions were regularly scheduled and included frequent visits to project areas to ensure that effective mechanisms of
quality control and compliance with Bank requirements were in place. The World Bank's multidisciplinary teams
reviewed all relevant documents before, during, and after supervision missions. Technical advice from the World Bank
teams, for the most part, focused on Components B and C to ensure functionality, quality, and higher impact of
outcomes. Bank Teams consistently provided support on safeguards, financial and administrative aspects, as well as with
the granting of environmental licenses to follow national and World Bank policies (see Section B). Different visions of
project priorities from TTLs, however, translated into an added layer of implementation challenges. For instance, some
proactive measures could’ve been taken earlier in the project, to solvent consistent implementation bottlenecks. From
2017 onwards, there was a stronger symbiotic understanding of the alignment between the Client and Bank's priorities,
existing capacity and approaches to the envisaged activities.

65. The World Bank undertook an MTR at the end of 2016, followed by a restructuring in mid-2017 and then at the
end of 2018, enabling the project to achieve its outcomes. The 2017 restructuring highlighted gaps and brought in the
changes that enabled a transitional period setting the project back on track to achieving the PDO, proving the approach
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agreed upon between the Team and implementing agencies was sound and effective. The 2018 restructuring extended
the implementation period to complete the remaining activities. Project ratings in the Implementation Status and Results
Reports were candid. Progress in IP was mostly rated "Moderate Satisfactory" throughout implementation. The aide
memoirs described the issues encountered sufficiently, and recommendations to address issues were agreed with the
implementing agencies.

Justification of Overall Rating of Bank Performance

66. The Bank's overall performance is rated as “Moderate Satisfactory.” Shortcomings during preparation and
appraisal affected the quality at entry of the operation, primarily through the fine-tuning of some activities during
implementation and the level of ambition embedded in procurement and RFMI design, which had significant
downstream implications. These shortcomings were made up for by strong supervision performance, particularly during
MTR and then onwards, for instance, in planning for and carrying out the restructurings that turned the project around.

D. RISK TO DEVELOPMENT OUTCOME

67. Overall risk to development outcome is rated moderate. While the risks associated with technical and
institutional capacity have been mitigated, uncertainties remain regarding the long term financing for O&M at local
levels.

68.  Therisk of unclear and fragmented mandates has been mitigated by the development of protocols and decrees
for inter-agency data sharing. Clearly defined quality standards and O&M guidelines to maintain the hydro-met network
have also helped address institutional fragmentation, as has the formal designation of INAM as the oversight agency
charged with ensuring monitoring of quality standards.

69.  Capacity building of staff and implementation of cost-effective solutions are expected to help ensure the
sustainability of project investments. INAM and DNRGH/ARAs staff are now better skilled to carry-out equipment-
installation and O&M activities to ensure functionality and up-keep of hydro-met stations while following higher quality
control standards. Staff was also trained on the management of data integration tools/platforms, as well as modeling,
forecasting, and the dissemination of targeted products. The design of physical structures for the hydro-met stations
considered important elements, to mitigate for vandalism and damages from other external environmental risks that
could compromise adequate or full functioning.

70.  Support for innovations should also help ensure sustainability. A core principle of the project's design was to
tailor and develop cost-effective solutions while the full migration to deploy novel technologies was initially contentious
(particularly for the use of open-source and cloud-based services for data storing, modeling, and forecasting), INAM and
DNRGH partially absorbed some of these systems and integrated them into their operational activities.

71.  The financial commitment at project closing shows consistent transfers to maintain the infrastructure. As
indicated previously, the financial overview indicates consistent funding from government subsidies to the central
agencies and variable contributions from sales and development partners. Revenues from information services, for
instance, provided to the aeronautic sector (about 3 percent on average) financially support INAM in part to allocate
resources for O&M. In the sector, however, the allocation of an adequate budget to maintain investments at
decentralized levels is not done efficiently. At closing, while some ARAs and provincial governments indicated having the
fiscal capacity to allocate budget for annual O&M to support the hydrological network—this may not be the case
throughout. Local governments where pilots were implemented further indicated that budget allocations would be made
available for O&M. Securing both O&M and training of technical capacity development of staff is forthcoming in INAM's
Business Plan, including a clear structure to recover operational costs or financial assistance. As a short-term measure,
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Government subsidies and donor financing may continue to be necessary to support the financial stability of INAM and
ARAs.

72.  The policy environment in Mozambique for strengthening hydro-met services and climate information for
supporting resilience to hydro-met risks and climate change remains strong. This implies that incentives for
improving/upgrading the generation and dissemination of hydro-met series continue. In fact, a clear expression of
interest by the GoM to prepare a phase Il hydro-met project or to integrate hydro-met activities into ongoing Bank's
pipeline operations was registered during project closing and discussions still ongoing at ICR preparation.

V. LESSONS AND RECOMMENDATIONS

73. A comprehensive and programmatic sector engagement can have a transformational impact on strategically
positioning the hydro-met agenda and strengthen the sector. The project's strong links to the broader sector agenda,
including consistency with DPOs, the PPCR, and other investments in water resources, while complex, proved effective
and set the conditions for sustainability and sector impact. The level of novelty and sophistication embedded in such a
design, however, should be carefully evaluated against envisaged implementation timing and the existing capacity to
entail either a phased approach or a more realistic scope based on the sector's context. Going forward, long-term,
programmatic engagement is key to introducing innovative approaches and achieving transformative results in the
sector. It is important to note that there must be stronger advocacy to better link hydro-met investments with end-users,
as well as with other institutions/agencies responsible for preparedness and response to maximize impact. Early
identification of private sector partnering to integrate, for example, a financial model for improved and delivered hydro-
met services could help reduce financial sustainability gaps.

74.  Hydro-met investments need a realistic assessment of the national context so as not to underestimate the
challenges with inter-agency coordination and other conditions required for implementation. Projects of this nature
require substantive preparation resources to set in motion the highly technical support and coordination mechanisms
needed. This is critical to launch and execute planned investments more promptly and level-up any identified difference
in coordination between implementing agencies (if the mandate to generate and deliver on hydro-met services is split
among different institutions). Projects of this nature may also require more careful thinking of incentives to ensure that
throughout implementation, agencies benefit from inputs equally. While the approach of procuring technical assistance
to inform the design for the modernization of hydro-met services as part of project implementation is welcomed and
can be effective, the considerable uncertainty around the required time to set this process effectively should be
acknowledged and not to be understated.

75.  Hydro-met investments targeting local level beneficiaries must ensure their early and continuous engagement
to effectively deliver actionable hydro-met information tailored to end-users needs. In the project's pilots, the early
and proactive engagement resulted in an effective partnership between government entities at various levels and the
beneficiary communities, which further incentivized the integration of district budget to keep developed systems
operational post-project. At the same time, early integration enabled the set-up of effective systems (language, type,
and frequency of forecasts) adapted to the local reality and thus supported proper assimilation by beneficiaries. A
mechanism or platform to facilitate satisfaction feedback from users must, however, be clearly articulated and defined
for the consistent improvement of delivered information services.

76.  Developed pilots can demonstrate how to effectively advance innovative concepts to real-life solutions and
provide the bases to lock in strong financial sustainability. The impact-based approach in Mozambique rapidly set out
an effective example of delivering impact-based forecasts daily to end-users. A sign of this success achieved through the
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implemented pilots is that the communities want more information and that government commitment at local levels to
procure allocations to ensure O&M activities are sustained. Moreover, while contested at first, implementing agencies
can become accepting of new technologies and ways to carry-out monitoring, modeling, and forecasting (using cloud-
based services and open-source tools). The World Bank could play a major role in facilitating this information through
modernizing hydro informatics — leveraging technological advances to improve the use of data and analytics to facilitate
improved decisions.
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ANNEX 1. RESULTS FRAMEWORK AND KEY OUTPUTS

A. RESULTS INDICATORS

A.1 PDO Indicators

Objective/Outcome: Streghtening hydrological and meteorological information systems

Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c JERJEL:
Target Completion
Improved accuracy of flood Percentage 0.00 50.00 80.00 80.00
forecasts in Zambezi and

Comments (achievements against targets):

Indicator was revised in wording and scope during the May 2017 restructuring. Revisions introduced specificity to the type of hydrological forecast (i.e.
floods) and geographical scope. The target as per the original indicator was 50 percent. While the target was dropped from the wording during
restructuring, the end-target was formally revised and increased to 80 percent. At project closing, the target was reached in 100 percent.

Formally Revised Actual Achieved at
Indicator Name Unit of Measure Baseline Original Target Y ctud c leveda
Target Completion
Evidence of strengthened Text MOU hydromet work Effective Effective
government capacity and group
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EEECEIITEIE ECTEIE) €3 02-Sep-2013 02-Sep-2013 31-Dec-2019
mainstream climate
resilience

Comments (achievements against targets):
The target was achieved as MoU stands effective at project closing.

Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c JERJEL:
Target Completion
Improved accuracy Percentage 0.00 50.00 70.00 85.00
meteorological forecasts for
temperature 02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019

Comments (achievements against targets):

Indicator was revised in wording and scope during the May 2017 restructuring. Revisions introduced specificity to the type of parameter for the
meteorological forecasts (i.e. temperature). The target as per the original indicator was 50 percent. While the target was dropped from the wording of the
indicator during restructuring, the end-target was formally revised and increased to 85 percent. At project closing, the target was surpassed by 113 percent.

Formally Revised Actual Achieved at
Indicator Name Unit of Measure Baseline Original Target Y ctua c levedd
Target Completion
Interministerial protocol on Text Non-existant Effective N/A Effective
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data sharing approved and

) 02-Sep-2013 02-Sep-2013 18-Dec-2019 31-Dec-2019
implemented

Comments (achievements against targets):
The target was achieved as MoU stands effective at project closing.

A.2 Intermediate Results Indicators

Component: Component A: Strengthening Hydrological Information Management

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target g Al AFhleved at
Target Completion
River gauge stations open Percentage 37.00 85.00 60.00 70.00
and reporting
02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019

Comments (achievements against targets):

Target was revised to reflect more accurate information from the field following the hydro-Met TA. End-target at project closing was surpassed by 116
percent.

Formally Revised Actual Achieved at
Indicator Name Unit of Measure Baseline g

Target Completion

Original Target
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Real-time hydrological Number 8.00 40.00 40.00 80.00
monitoring stations reporting
02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019
Comments (achievements against targets):
Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y Al AFhleved at
Target Completion
Standards for hydrological Text None Approved N/A Approved
data for DNGRH and ARAs
28-Sep-2012 02-Sep-2013 02-Sep-2013 31-Dec-2019

Comments (achievements against targets):

Standards for data sharing and O&M practices developed and effective at project closing. INAM, DGNRH / ARA staff also trained in developed protocols,
which were further applied as part of the works for the rehabilitated / newly installed stations.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y —: AFhleved at
Target Completion
DNA and ARAs staff trained Number 0.00 50.00 150.00 250.00
02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019

Comments (achievements against targets):
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Target was revised to reflect more accurate information following the hydro-Met TA and developed training program. End-target at project closing was
surpassed by 167 percent.

Component: Component B: Strengthening Weather and Climate Information Management

Formally Revised Actual Achieved at
Indicator Name Unit of Measure Baseline Original Target g ctual Achieved a

Target Completion
Synoptic weather stations Number 41.00 90.00 60.00 66.00
open and reporting
02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019

Comments (achievements against targets):

Target was revised to reflect more accurate information from the field following the hydro-Met TA. End-target at project closing was surpassed by 145
percent.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y — AFhleved at
Target Completion
Real-time meteorological Number 17.00 80.00 25.00 65.00
monitoring stations reporting
02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019

Comments (achievements against targets):
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Target was revised to reflect more accurate information from the field following the Hydro-Met TA. End-target at project closing was surpassed by 284
percent.

Indicator Name Unit of Measure Baseline Original Target Formally Revised Actual Achieved at
Target Completion

Increased climatology data Percentage 0.00 50.00 50.00 70.00

entered into WMO's

international system used in 02-5ep-2013 02-Sep-2013 31-Dec-2019

GCM/GFM

Comments (achievements against targets):

Indicator was revised during the May 2017 restructuring to introduce more specificity in the wording. End-target at project closing was surpassed by 140
percent.

Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c leved at
Target Completion
Daily weather forecasts Number 3.00 50.00 6.00 26.00
provided at downscaled
areas 02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019

Comments (achievements against targets):
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Target was revised in scope to reflect the fine-tuning of activities undertaken by the project at implement ion as per appraisal this was broadly defined.

End-target by exceeded by 433 percent.

Indicator Name Unit of Measure Baseline

INAM Staff trained Number 0.00

02-Sep-2013

Comments (achievements against targets):

Original Target

50.00

02-Sep-2013

Formally Revised
Target

130.00

12-May-2017

Actual Achieved at
Completion

131.00

31-Dec-2019

Target was revised to reflect more accurate information following the hydro-Met TA and developed training program. End-target was reached in 100

percent.

Indicator Name Unit of Measure Baseline

INAM Decree on Data Text N/A
Standards, modelling &
forecasting

02-Sep-2013

Comments (achievements against targets):

Original Target

Approved/Implement
ed

02-Sep-2013

At project closing, indicator was fully met as Decree was fully developed and effective.

Formally Revised
Target

Approved/Implement
ed

Actual Achieved at
Completion

Approved/Implement
ed

31-Dec-2019
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Component: Component C: Piloting resilience through delivery of improved weather and water

Indicator Name Unit of Measure Baseline Original Target :::;atlly Revised 2;::::3:::\““ at
Direct project beneficiaries Number 0.00 6000.00 167488.00 312941.00
02-Sep-2013 02-Sep-2013 12-May-2017 31-Dec-2019
Female beneficiaries Percentage 0.00 60.00 72.00 72.00
28-Jun-2018

Comments (achievements against targets):

Indicator revised in wording and scope during the May 2017 Restructuring following the articulation and specific design of pilots, thereby targets were
updated to reflect the actual field conditions based on the selected areas. The end-target was surpassed when accounting for the 152,886 direct

beneficiaries from the Mabalane and Inharrime Districts and the additional 160,055 direct beneficiaries from the Massinga District, following the increase
in geographical scope of targeted pilots achieved at closing.
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Formally Revised Actual Achieved at

Indicator Name Unit of Measure Baseline Original Target Y ctua c leveda
Target Completion

Proportion of farmers Percentage 0.00 80.00 50.00 65.00
receiving daily weather
forecasts and early warnings 02-Sep-2013 02-Sep-2013 12-May-2017 18-Dec-2019
in target areas of Gaza
province

Comments (achievements against targets):

Indicator revised in wording and scope during the May 2017 restructuring following the articulation and specific design of pilots, thereby targets were
updated to reflect the actual field conditions. At closing, end-target was surpassed by 130 percent.

. . ] Formally Revised
Indicator Name Unit of Measure Baseline

A | Achi
Original Target ctual Achieved at

Target Completion
Proportion of farmers Percentage 0.00 80.00 50.00 65.00
receiving flood forecasts in

Comments (achievements against targets):

Indicator revised in wording and scope during the May 2017 restructuring following the articulation and specific design of pilots, thereby targets were
updated to reflect the actual field conditions. At closing, end-target was surpassed by 130 percent.
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Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y —— AFhleved at
Target Completion
Proportion of fishermen Percentage 0.00 80.00 70.00 93.00
receiving daily weather
in target areas of Inhambane
province

Comments (achievements against targets):

Indicator revised in wording and scope during the May 2017 restructuring following the articulation and specific design of pilots, thereby targets were
updated to reflect the actual field conditions. At closing, end-target was surpassed by 133 percent.
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B. KEY OUTPUTS BY COMPONENT

Objective/Outcome 1

1. Improved accuracy of flood forecast in Zambezi and Limpopo river

Outcome Indicators basins
2. Improved accuracy of meteorological forecast for temperature

1. River gauge stations reporting

2. Real-time hydrological monitoring stations reporting

3. DNGRH and ARAs staff trained

4. DNGRH/ARAs procedures on climatological data standards

implemented

5. Synoptic weather stations reporting

6. Daily weather forecasts provided at downscaled areas

7. Real-time monitoring stations reporting

8. Increased climatological data from synoptic stations sending into

WMOQ’s Global Telecommunication System (GTS) used in GCM/GFM
Intermediate Results Indicators 9. INAM staff trained

10. INAM procedure on data standards implemented

11. Direct project beneficiaries in Mabalane and Inharrime Districts

12. Direct female project beneficiaries (5) of total direct project

beneficiaries in Mabalane and Inharrime Districts

13. Proportion of beneficiaries (farmers) receiving daily weather

forecasts and early warnings in target pilot District of Mabalane

14. Proportion of beneficiaries (fisheries) receiving daily weather

forecasts and early warnings in target pilot District of Inharrime

15. Proportion of beneficiaries (farmers) receiving flood forecasts in

target pilot District of Mabalane (Limpopo basin)
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Key Outputs by Component
(linked to the achievement of the Objective/Outcome 1)

Component A

1. Mobile phones and transport vehicles supporting O&M activities
and data reporting

2. Training program delivered to staff

3. Newly installed and rehabilitated river gauge stations

4. Hydrometry equipment and water quality kits supporting
monitoring activities

5. Hydro-met TA supporting the optimization of hydro-met services
6. Data sharing and O&M standards developed and implemented

7. NIWRMIS operational

8. ICT equipment and software (HYDSTRA) supporting data
transmission and management

9. Hydrological models operational at Zambezi and Limpopo Basins
10. Frameworks for the automated generation of flood forecasts for
Zambezi and Limpopo Basins operational

Component B

1. Mobile phones, trans-receptor radios, modems, computers and
transport vehicles supporting O&M activities and data reporting

2. Training program delivered to staff

3. Newly installed and rehabilitated AWS and AWOS stations

4. Climsoft operational

8. ICT equipment and fiberoptic connections and rehabilitated hosting
room supporting data transmission and management

9. NDF-financed DIANA, NWP models, Net-sys, and FEWS-INAM
systems operational

10. NDF-financed frameworks for the automated generation of
weather forecasts and upgraded platforms (web-site and TV studio)
Component C

1. ICT equipment, radio antennas and post signs for daily and impact-
based forecast dissemination

2. Trainings and workshops delivered to local actors and beneficiaries
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Objective/Outcome 2

1. Anecdotal and qualitative evidence of information use by actors

ome Indicators .
Outc ! and different sectors

1. Air navigation users receiving real-time meteorological information
Intermediate Results Indicators 2. Maritime navigation users receiving sea level weather forecasts
3. Specific products for extreme weather events provided

Component B
1. Certified 1SO-9001-2015 real-time meteorological information for
flight plans used in all airports
2. Real-time meteorological information at three airports compliant
Key Outputs by Component with international safety-airspace navigation standards in use
(linked to the achievement of the Objective/Outcome 2) 3. Targeted forecast products generated by INAM during the 2019 Idai
Cyclone supported emergency response actions to mitigate socio-
economic impacts
4. Improved hydro-met information used by the academic and other
public sectors.
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ANNEX 2. BANK LENDING AND IMPLEMENTATION SUPPORT/SUPERVISION

A. TASK TEAM MEMBERS

Name
Preparation

Supervision/ICR

Odete Duarte Muximpua

Antonio Laquene Chamuco, Amos Martinho Malate

Joao Tinga

Elvis Teodoro Bernado Langa

Maria Isabel Nhassengo-Massingue
Lucy O. Hancock

Shelley Mcmillan

Marcus J. Wishart

Pierre Francois-Xavier Boulenger
Clarisse Livia Isaias Nhabangue
Arlete Quiteria Comissario Nkamate
Teofilo Domingos Munjovo

Alfredo Ricardo Zunguze

Paulo Jorge Temba Sithoe

Eden Gabriel Vieira Dava

Maria Do Socorro Alves Da Cunha

Role

Task Team Leader(s)
Procurement Specialist(s)
Financial Management Specialist
Financial Management Specialist
Procurement Team

Team Member

Team Member

Team Member

Team Member

Team Member

Procurement Team
Procurement Team

Team Member

Environmental Specialist

Social Specialist

Social Specialist
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B. STAFF TIME AND COST

Stage of Project Cycle

Preparation
FY13

FY14

Total

Supervision/ICR

FY14
FY15
FY16
FY17
FY18
FY19
FY20

Total

No. of staff weeks

9.711
3.202

12,91

7.738
12.883
1.822
2.096
.307
.130
13.653
38.63

Staff Time and Cost

USS (including travel and consultant costs)

160,189.75
10,752.95

170,942.70

48,403.40
83,646.73
14,729.64
5,497.59
3,792.54
22,844.08
128,363.44
307,277.42
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Components

Component A: Strengthening
Hydrological Information
Management

Component B: Strengthening
Weather and Climate
Information Management
Component C: Piloting
resilience through delivery of
improved weather and water

Total

ANNEX 3. PROJECT COST BY COMPONENT

Amount at Approval
(USSM)

8.80

4.20

2.00

15.00

Actual at Project
Closing (USSM)

9.45

4.30

0.94

14.70

Percentage of Approval
(percent)

100

100

47

98
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ANNEX 4. EFFICIENCY ANALYSIS

An economic analysis was conducted to reassess the benefits and costs of strengthening hydro-metrological services
to deliver relevant, effective and timely products and services—in line with the methodology applied during appraisal
for comparability and to inform effective decision-making on the economic viability of the project. The analysis
focused on evaluating and quantifying the benefits under the assumption that improved hydro-met services will
increase productivity in economic sectors and enhance resilience to water and weather-related hazards for individual
lives saved, households and the economy at large.

Benefits:

2.

Benefits were estimated to reflect economic values to; (i) households based on willingness-to-pay (WTP) methods for
improved forecasts and warning systems; (ii) the economic value of lives saved due to the reduction of hazards and
natural disasters; and (iii) the enhanced productivity on major sectors that can translate into economic output. There
are also potential indirect and unquantifiable benefits to this project, including benefits associated with: (i) savings in
environmental costs due to reduced risk of environmental damage due to natural hazards; (ii) savings in operations
costs to industries such as airlines, and roads; (iii) and any potential savings accrued to damages caused by unfavorable
weather. Nonetheless, these types of benefits were not considered under the analysis.

During Appraisal, a detailed benefits analysis using the Benefits Transfer Analysis (BTA) was conducted, which also
incorporated a willingness to pay (WTP) approach to elicit households’ valuation of hydro-met products and services.
The analysis was based on utilities and decision theories*® that value information according to different scenarios. At
Appraisal, adjustments were made to the values that were essentially considered to estimate benefits, which were
derived from assumptions based on economic literature and work mainly done in the context of the US.

During project implementation, a household survey using the contingent valuation method, which initiated in 2013.
This effort was constructed based on: (i) prior surveys assessing the economic value of hydro-met information; (ii)
prior work on sources, understanding, preferences, and uses; (iii) the National Center for Atmospheric Research
(NCAR) Societal Impacts Program (ES-4) of hydro-met information; (iv) surveys implemented in other developing
countries; (v) surveys implemented in Mozambique; (vi) focus groups with INAM employees; and (vii) a stakeholders
workshop held in Maputo. The non-random sample was representative?’ of the population of Mozambique and
received 576 valid responses from households across 13 districts. To account for potential biases, the survey: (i)
constructed an index to control for potential WTP statement biases related to individuals not having access to
monetary transactions; (ii) took into account bequest and altruistic motivations for value statements based on
previous literature*?; and (iii) established scenario rejection measures that could underestimates WTP values. As a
result, two stated preference methods were used to determine WTP for a good or service: (i) a stated choice®® method

40 Lawrence (1999), Repo (1989), Williamson (1982).

41 Accounting for urban and rural, regional zones and different weather and climate regimes.

42 Nguyen and Robinson, 2013

43 Stated choice (SC) methods include conjoint analysis, contingent ranking, and contingent behavior — and use a hypothetical context with

questions designed as choices between or ranking of preferences for alternatives that include differences in goods and services and costs.
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using a discrete choice experiment, and (ii) a stated value** method using the contingent valuation method (CVM)
payment card value elicitation.

5. To estimate household benefits based on WTP and using the actual improved forecast services at project closing, the
discrete-choice experiment with respondents’ choices was applied. The results (Table A1) reveal a WTP of US$7.5
million—based on the per-household value of 2.52 MZN (US$0.04) per year per respondent. This measure was
aggregated using the population of 30,366,000 people in Mozambique with an average of 4.4 people per household
(6.9 million households over 50 years of a program lifetime and based on a 3 percent rate of discount).

Table Al: Attribute table for preference evaluation and choice sets
Attribute Current Level (Level 1) Program (Actual)
Current lead time 24 hours Increase lead time of 72
(one day) hours (three days)

All other warnings and advisories lead time

Three sections of country

Geographic detail (south, central, north)

Regional level

Extend to 48 hours (two
days) with same accuracy
as current 24-hour)

24 hours (one day)

Accuracy of high and low temperature forecasts
¥ g P generally accurate +-2°C

Being correct 80 percent
of the time
15 MZN
30 MZN
60 MZN
150 MZN

Accuracy of rainfall information Correct 75% of the time

Cost to Household per year No cost (0 MZN)

6. The estimates derived from the value of statistical lives saved followed the same methodology at appraisal with a few
adjustments. A total of 1,678 lives were lost due to natural hazards between 2013-2019 or an average of 165 lives per
year (EM-DAT, 2020). Assuming 10 percent less lives would be lost given perfect forecasts per year then the point
estimate of USS10 million VSL was revisited. After scaling the VSL for Mozambique (USS4.1 million) an annual benefit
of USS$2.4 million was derived.

7. Forthe estimation of benefit transfer of the economic sectors in Mozambique, the same approach developed by Lazo
et. al,, (2011) applied during appraisal was also used for the three main sectors of the economy in the country:
agriculture, industry and services. Following this approach, derived estimates for the reduction in weather-related GNI
variation of the project amount to US$24.3 million using 2019 GNI values—for which derived annual benefits total
SUS3.41 million.

Costs:

8. The total project financing amounted to USS15 million. At the time this assessment was undertaken (project closing
date) USS$13.9 million were disbursed (representing about 92 percent of the original project budget). Investments
were disbursed at a higher rate in the last three years of the project due to implementation delays and taking into

44 Stated value (SV) refers to the use of a hypothetical transaction framework in which subjects are directly asked to give information about their
values for specific goods or services.
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account the extension granted for the project. At appraisal, the O&M costs were estimated to be about 10 percent of
total project investment (US$1.39 million/year).

Aggregated Benefits and Costs:

9.

10.

The net present value to households is US$39.6 million with a benefit-cost ratio of 0.15. These estimates reflect actual
values based on stated preferences for households in Mozambique and are significantly lower than those estimated
at appraisal. The reason behind the observed difference is due to the fact that during appraisal, the original
assumptions and extrapolations accounted for data from the US, which was available at the time and may have
overstated the benefits to households for the context of Mozambique. While the NPV for households is negative, the
project is justified because benefits (WTP) to households are largely unquantifiable and may take longer to materialize.
The net present value of lives saved is estimated at US$11.93 million. Compared to the estimates derived at appraisal,
the significant values of lives saved are higher. The net present values accruing to households as income, using the
sectoral benefits approach is estimated at US$35.96 million. These values are observed through wages or profits in
the agriculture, manufacturing and services sector (Table A2).

Table A2: Summary of BCA estimates to households, statistical lives saved and sector benefits of improved
forecasts

Present value total
costs (USS)

Present value
benefits to
households (USS)

Present value
benefits of
statistical lives

Present value
sector benefits of
improved forecasts

saved (USS) (USS)
Total Present Value 46,420,662 6,818,288 58,348,009 82,377,403
Net Present Value -39,602,374 11,927,347 35,956,741
Benefit Cost Ratio 0.15 1.26 1.77

Discount rate 3%

A sensitivity analysis was conducted using different scenarios for the WTP based on the socio-economic
characteristics of households. The results indicate no significant differences in WTP estimates when socio-
demographic parameters; except if income changes. The parameter estimates also indicate there is not higher WTP
for a possible maximum program, for which all attribute levels would be better than an intermediate program with
changes in these socio-demographics.

Financial overview:

11.

Financial sustainability post project would ensure a steady flow of revenue to maintain these basic activities as well
as to continue investments for improving hydro-met services in the country. An overview (Table A3) of the different
revenue sources during the Project’s implementation period (2013-2019) shows that government subsides
aggregated for all ARAs amount in average USS$5.36 million per year, while financing from external donors and other
sources account for US$14.50 million and US$0.29 million in average per year, respectively. In the case of INAM
(Table A4), government subsidies make-up the largest source of revenue during the period 2013-2019, reflecting an
average domestic revenue of 73 percent. Sales generated average revenues of 20 percent, while external donors
contributed an average of 6.8 percent of revenues, with the largest contribution of 25 percent in 2019. The future
financial sustainability of this project may be contingent on the ability to generate future revenues through sales in
order to support the project’s existence, with additional support from government subsidies and external donors.
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Table A3: Water sector revenues from 2013 to 2019 (US $ Million)

2013 2014 2015 2016 2017 2018 2019
Source of
uss | % | uss | % |uss | % | uss | % [uss| % | uss | % |uss| %
Revenue
Total for all five ARAs
Government
Subsidy 2.40 44 5.20 26 6.80 30 7.20 22 5.70 19 4.70 30 5.50 39
External
Donors 3.20 58 14.60 73 15.90 69 25.20 77 23.80 80 10.50 68 8.30 58
Others - - 0.20 1 0.30 1 0.30 1 0.40 1 0.40 3 0.40 3
Total 5.50 100 20.00 100 22.90 | 100 32.90 100 29.90 100 15.50 100 14.20 | 100
Table A4: INAM revenues from 2013 to 2019 (US $ Million)
2013 2014 2015 2016 2017 2018 2019
Source of
Revenue | USS | % uss$ | % |Uss | % uss | % us$ | % |uss |% uss | %
Sales 2.66 17.5 0.36 18 0.135 7.1 0.251 27.4 0.125 20.5 0.194 35.6 | 0.116 | 17.6
Government 769 | 15 |783| 17 | 905 | 0632 | 69.2 | 0.465 | 76.1 | 0333 | 61.2 | 0.377 | 56.8
subsidy 1.17
External
5.7 0.0073 3.7 | 0.0045 2.4 0.0031 3.4 0.0020 3.4 0.0017 3.1 0.170 | 25.6
donors 0.0086
Total 1.5 100 2.0 100 1.8 100 0.914 100 0.611 100 0.544 100 | 0.664 100
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ANNEX 5. BORROWER COMMENTS

This annex presents the summary of t borrower's comments.

REPUBLICA DE MOCAMBIQUE

MINISTERIO DAS OBRAS PUBLICAS, HABITACAQ E RECURSOS HIDRICOS
DIRECCAO NACIONAL GESTAQ DE RECURSOS HIDRICOS

To: World Bank

Att: Odete Muximpua
Former Task Team Leader of
the PPCR-HYDROMET.

Mo lawi

Ref: ffJ]'Ir'MDPHRJ-IH}NGRH.*PNDRHQmE* 05 de Junho de 2019

ASSUNTO: DRAFT ICR - CLIMATE RESILIENCE: TRANSFORMING HYDRO-
METEOQOROLOGICAL SERVICES-FPCR (P131049):

*  Submission of Client’s ments.
Dear Odete

On behall of the implementing agencies of the Transforming Hydro-Meteorological Services -
PPCR-HYDROMET (P131049), the Mational Directorate of Water Resources MManagement
(DNGRH), acknowledges receipt of the Draft ICR on 270 April 2020, We thus take this
opportunity to congratulate the ICR team for a good drafi report.

We send attached our specific comments in track changes in the Draft ICR for vour
consideration,

Some general comments:

1 - The report is little a bit long and with repetitive information in some paragraphs / sections,
It is challenging for decision-makers to extract at first plance the core findings,
recommendations and lessons learnt from the project implementation. We acknowledge that
the ICR report follows the WB well-established guidelines, however. one can suggest it o
bring an executive summary and avoid repetitive information along the report.

2 - The rating of the project as "Moderately Satisfactory” could be revised to "Satisfactory™
taking into account the final disbursement rate of the project at 98%, after payment of
outstanding payments made by end of the project grace period for payments. Additionally, it
could also be factored-in, the exponential client's effort demonstrated on expediting the
project implementation right afier the project restructuring (MTR). Quite all project core
activities were successfully implemented, stemming from setting hydromet infrastructures,
improvement and introduction of new hydromet services for stakeholders and enhanced
capacity  building  of  the implementing  agencies to  maintain, consolidate and
expanding hydromet outcomes of the project.

N
ik 84 Imprensa, 162, Tel: 21325260 21430203, §2-31TT260; Fax: 214301 10; Caing Postal 2897 MAFUTO, www dngrh oy me Pag. 143

e
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The consideration of the client's comments and suggestions will be highly appreciated,

Yours sincerely,

O DIRECTORNACIONAL

Messlasﬁaclc

(Téenico Superior N1T)

Ce: General-Director of INAM, Dr. Adérito Aramujo.

Rax da Imprensa, 162, Tel, 21323269/21430203; £2-3177260;, Fax 21420110; Cuixa Postal 2847; MAPUTO. wwwdngrh govme Phg 3
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ANNEX 6. SUPPORTING DOCUMENTS (IF ANY)

Project Appraisal Document
Aide Memoires of Implementation Support Missions 2012-2019
Implementation Status Reports 2012-2019
Restructuring Papers
Monitoring and Progress Reports by the PAMT
Mozambique CPS FY13-FY15
Specific Reports:
o  SWOT Diagnosis and Scenarios
o  Final Pilot Report (Inharrime and Mabalane) and User Satisfaction Survey
o  Training Program Report
o  Hydro-met Solomon Report
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APPENDIX I: ADDITIONAL INFORMATION

Section I.

Overview of the on-going sector’s program at the time of project’s appraisal:

Operation Financing Source Implementation Period
The National Water Resources Development | USS70 million IDA (original financing) | Jan 2012 (effectiveness) —Jun 2020
(NWRD) Project (P107350) + USS$32 million (additional financing) | (planned closing)

The Programmatic Climate Change
Development Policy Operation (DPO) Series:

e DPO 1 Mozambique Climate Change USS50 million IDA (original financing) | Jun 6, 2013 (effectiveness)—Jun 30, 2013
Development Policy (P128434) (closed)
e DPO 2 Mozambique Climate Change USS50 million IDA (original financing)
Development Policy (P146398) Mar 25,2015(effectiveness)—Jun 30,2015
e DPO 3 Mozambique Climate Change Dropped (closed)

Development Policy (P155228)

Dropped*

*Prior to cancellation, the operation had been substantially prepared and most actions were completed, allowing policy reform momentum to
achieve all envisaged policy actions®.

Section Il.

Summary of hydro-met services and their potential to support economic sectors in the context of Mozambique at the time
of project’s appraisal:

Agriculture Subsistence rainfed farming provided livelihood, income and food for almost 80
percent of the population. Farmers require information on water and weather
conditions to support decisions on when to plant, irrigate, or harvest to secure
productivity or reduce losses from hydro-met hazards.

Aquaculture & fisheries | The fishing sector provided over 95,000 jobs and accounted for 4 percent of GDP and
(commercial / artisanal) 28 percent of foreign exchange earnings. This sector depends on timely meteorological
information to avoid perform activities during dangerous storms and the resulting loss
of life / physical resources.

Transport The efficiency and security of the aviation industry was being impeded by the absence
of upper-air, lighting-detection, now-casting and higher spatial and temporal
resolution of weather information.

45 As reported in the ICR Report (No: ICR00004345) of the Programmatic Climate Change DPO Series.
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Section lll.

Summary of revisions to the intermediate indicators:

PPCR-related:
1 new indicator,
1 cancelled

New Indicator: “Evidence of incorporation of hydro-met data into PPCR portfolio”
Cancelled indicator: “Changes in budget allocations at national & possibly sub-national
level of government to take into account effects of CV & CC”

Component A:
1 new indicator,
3 cancelled,

2 revised

New indicator: Standards for hydrological data for DNGRH and ARAs was introduced to
enforce quality control standards

Cancelled indicators: Real-time hydrological data entered into database; Technical
review and audits of ARAs monitoring network; and Cumulative cost-recovery of ARAs
Revised wording in indicator: from River gauge stations open and reporting to River
gauge stations reporting

Revised target in indicator: DNGRH and ARAs staff trained remained unchanged, target
increased from 70 people to 150 people

Component B:
4 indicators cancelled,
3 revised

Cancelled indicators: Real-time meteorological data entered into database; Numerical
Prediction Model functioning; Technical review and audits of INAM’s network; and
Ability for INAM to recover costs. These all linked with NDF-funded activities

Revised baseline in indicator: Synoptic weather stations reporting, the correct baseline
value was updated from 29 to 41

Revised targets in indicator: Daily weather forecasts provided at downscaled areas, to
include as additional targets the Districts of Pemba, Pebane and Inharime

Revised wording in indicator: from INAM Decree on data standards, modelling &
forecasting to Standards for meteorological data for INAM to meet those of World
Meteorological Organization

Component C:

1 new indicator,
4 cancelled,

4 revised

New indicator: Proportion of beneficiaries (farmers) receiving flood forecast in target
pilot District of Mabalane (Limpopo basin), to capture the beneficiaries in Gaza Province
Cancelled indicators: Number of people supported by the PPCR to cope with the effects
of climate change; Extent to which vulnerable households, communities, businesses and
public sector use improved PPCR-supported tools, instruments, strategies, activities to
respond to CV and CC; Innovative Pilot successfully implemented; and Delivering early
flood warnings along the Zambezi, Limpopo and Incomati Rivers. The latter was
cancelled and replaced by the above indicator after activities were revised to include
impact-based forecasting in the Mabalane District of Gaza Province and the Inharrime
District of Inhambane Province

Revised wording and targets to the indicators: from Direct project beneficiaries to
Direct project beneficiaries in Mabalane and Inharrime Districts, and from Direct female
project beneficiaries (% of total direct project beneficiaries) to Direct female project
beneficiaries (%) of total direct project beneficiaries in Mabalane and Inharrime
Districts), targets were fine-tuned based on tailored information from the pilot project
surveys (167,488 for total beneficiaries, of which 54 percent female)

Revised wording to the indicator: from Proportion of farmers receiving daily weather
forecast in target pilot districts in the Gaza and Inhambane Provinces (Limpopo) to
Proportion of beneficiaries (farmers) receiving daily weather forecasts and early
warnings in target pilot District of Mabalane

Revised wording to the indicator: from Proportion of beneficiaries in coastal areas
receiving weather forecast in Inhambnae to Proportion of beneficiaries (Fisheries)
receiving daily weather forecasts and early warnings in target pilot District of Inharrime
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Section IV.

Evidence to support PDO indicator “Improved accuracy of flood forecasts in Zambezi Basin”:
The graphs below show the comparison between the forecasted and the observed values at two stations in
Zambezi River, namely Tete and Mutarara. The correlation between the estimated and the observed data is about
0.8. Implementing agencies expect to continue testing the model until, the next rainy season.
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Section V.

H: is water level (m).

Evidence to support PDO indicator “Improved accuracy in meteorological forecast for temperature”: INAM started
in 2015 the process of verification of the accuracy of temperature (max and min) and basically conducts two types
of verification of temperature.
1.  Verification of temperature from the Global Spectral Model (GSM): by using GSM, the NWP group generates
expected maximum and minimum temperatures for the next 24 hours. The input data is the observed data
of the last five years. After 24 hours, the performance of the model is assessed by comparing with the
observed temperature for the specific station. This process is made for 42 stations (capital cities and 32

districts).

2. Verification of the accuracy of forecasted temperatures: The verification is based on the percentage of
number of days in a time period, in which the difference between observed and predicted temperature
values at monitored points falls within the £ 2 °C range. This approach is consistent with WMO standards
(TD No. 1023). This verification is done for all the capital of provinces including Vilankulo municipality.
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The estimation is done for minimum and maximum temperature:

Percentage =

number of days with + 2 dif ference

N days

* 100%

Stations Temperature MAE MSE RMSE Nunll;e(;itf)ffe(rj:%/sewnh Accuracy
Max 1.86 15.72 3.96 268 73.42

Maputo Min 1.94 13.02 3.61 263 72.05
Max 2.06 18.80 4.34 284 77.81

Xai-Xai Min 221 15.30 3.91 241 66.03
Max 1.26 10.85 3.29 328 89.86

Inhambane | Min 1.51 11.67 3.42 305 83.56
Max 2.02 31.28 5.59 314 86.03

Vilankulo Min 3.78 48.37 6.96 221 60.55
Max 1.94 30.01 5.48 315 86.30

Beira Min 231 26.06 5.10 278 76.16
Max 1.38 13.09 3.62 318 87.12

Chimoio Min 1.60 10.14 3.18 297 81.37
Max 1.94 26.23 5.12 295 80.82

Tete min 2.08 17.83 4.22 262 71.78
Max 2.17 35.05 5.92 302 82.74

Quelimane | Min 2.10 21.54 4.64 285 78.08
Max 1.39 14.16 3.76 317 86.85

Nampula Min 1.30 10.70 3.27 327 89.59
Max 1.54 20.94 4.58 322 88.22

Pemba Min 1.65 17.47 4.18 318 87.12
Max 2.43 38.40 6.20 291 79.73

Lichinga Min 1.87 16.55 4.07 305 83.56
Overall accuracy maximum temperature 83.5

Overall accuracy minumum temperature 77.3
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Section VI.

Summary of split outcome assessment:

Before Restructuring After Restructuring
(Effectiveness to May 2017) (May 2017 to December 2019)

PDO: Strengthen hydrological and meteorological information services to deliver reliable and timely climate information
to local communities, and to support economic development

ITEM

RELEVANCE OF PDO HIGH
EFFICACY (PDO) NEGLIGIBLE SUBSTANTIAL
50 percent improved accuracy of . .
High* High*
1 hydrological and meteorological forecasts '8 '8
Improved accuracy of flood forecasts in . .
High (1 High (1
2 Zambezi and Limpopo river basins igh (100 percent target) igh (100 percent target)
3 Improved accuracy of meteorological High (121 percent target) High (121 percent target)

forecast for temperature

50 percent longer lead-time of severe
4 | hydrological and meteorological forecasts | High (200 percent target) High (200 percent target)
in early warning systems

70 percent increased satisfaction of
5 | surveyed users among media, dam Negligible N/A (Removed in 2017)
operators, aviation, and farmers.

Modest (evidence of information use Modest (evidence of information

Evidence of supported economic e . e
PP is indicative and anecdotal at Project's | use is indicative and anecdotal at

develoment closing) Project's closing)
EFFICIENCY HIGH
1 [ Outcome ratings Unsatisfactory Satisfactory
2 | Numerical value of Outcome Ratings* 2 5
3 | Total amount disbursed USD 3.9 million USD 10.8 million
4 | Share of Disbursement 26 percent (0.26) 72 percent (0.72)
5 Weighted value of the Outcome Rating 2 0x0.96= 0.52 5.0x0.72 =3.60

(Row 2 x Row 4)

MODERATELY SATISFACTORY

6 | Final Outcome Rating (0.52 + 3.60 = 4.12)
.52 +3.60=4.

*NOTE: Highly Unsatisfactory = 1.0; Unsatisfactory = 2.0; Moderately Unsatisfactory = 3.0; Moderately Satisfactory = 4.0; Satisfactory
=5.0; and Highly Satisfactory = 6.0
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