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Abstract

The study, attempts to examine the status of hydrometeorological monitoring networks,

the completeness, and quality of both hydrometeorological observation and suitability of

reanalysis data for drought depiction in this region, in the absence of the observed data,

as well as the challenges to improved network of stations and successful implementation

of WMO resolutions on international data sharing.

Study findings indicate that hydrometeorological monitoring networks in the region are

suffering from continual deterioration since the early 1980s, with data length and quality

significantly affected, range of percentage data gap 13.2% - 50.5% depending on

location, especially, streamflow datasets, which may lead to wrong inference and

scientific conclusions. The reanalysis time series meets required completeness, however,

there are significant biases relative to available in-situ observation, especially over the

inland Delta and Middle Niger sub-basins as adjudged by Nash Succliff

Efficiency(NSE) and Coefficient of Determination(R2)(Upper Niger: NSE=0.012, R2

=0.918; Inland Delta: NSE=-2.833, R2 = 0.364; Middle Niger: NSE=-4.910, R2 = 0.176;

Lower Niger: NSE=0.748, R2 = 0.719). This changing landscape of the

hydrometeorological data occasioned by lack of political will, poor budgetary allocation/

inadequate funding to support the NMHSs and subsequent transformation of most of the

NMHSs into autonomous Agencies and their reliance on cost recovery fees for survival

among other revenue sources remains major bottleneck to WMO resolutions on

international data sharing and need for review. Fig.1 Networks of hydrometeorological stations over 
West Africa, rainfall (above) and river gauges (below)
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1.0 Background to study: Drought menace has been a growing

concern over the last five decades in the shared transboundary

Niger River Basin of West Africa, with more than 100 million

inhabitants, and rainfall and river flow displaying high spatio-

temporal variability. A situation compounded by paucity and lack of

good quality in-situ hydrometeorological records and lack of

objective thresholds for operational drought definition. This paper,

therefore, examines the status of hydrometeorological monitoring

networks, its completeness and data quality, as well as the

suitability of the hydrometeorological reanalysis datasets as

alternative option for drought depiction in the region, and the

challenges to improved network of stations and successful

implementation of WMO resolutions on international data sharing.

Results and conclusion

The study results indicate, in this region, hydrometeorological

networks are suffering from continual deterioration since the early

1980s as shown in Fig.2, with data length and quality significantly

affected, and percentage of data gaps ranging from 13.2% - 50.5%

depending on the location. Especially, streamflow datasets, which

may lead to wrong inference and scientific conclusions.

Subsequently, hydrometeorological reanalysis datasets have been

used in both research and operational mode as alternative option.
Fig.2: Deteriorating condition of rainfall(above) and 
river gauging networks stations over West Africa



The reanalysis data meets the required completeness. Nevertheless, quality

control analysis of the streamflow time series by linear scaling bias

correction method1,2, revealed the presence of significant biases relative to

in-situ observation records, occasioned by the changing landscape of

hydrometeorological data. Especially over the inland Delta and Middle Niger

sub-basins as adjudged by Nash Succliff Efficiency(NSE) and Coefficient of

Determination(R2) (Upper Niger: NSE = 0.012, R2 = 0.918; Inland Delta:

NSE = -2.833, R2 = 0.364; Middle Niger: NSE = -4.910, R2 = 0.176; Lower

Niger: NS=0.748, R2 = 0.719). The deteriorating networks and unsuccessful

implementation of resolutions 40 and 25 of WMO policy and international

data exchange is occasioned by certain barriers to effective data sharing in

the region. Amongst such barriers are, poor budgetary allocation/inadequate

funding to support the NMHSs, lack of political will, and where political will

exists, governments lack proper understanding of the value of data sharing;

consequently, they see weather and climate data as commodities, as a result

of it, some NMHSs have been transformed into autonomous Agencies, with

restrictions and charges imposed on services provided (i.e. cost recovery

fees) to support the costs of the infrastructure and/or equipment. Other

barriers include user’s malpractices and misappropriate data exchanges that

prompt many NMHSs to jealously withhold and protect their data, absence

of legal obligation in the WMO resolution 40 which recognizes the member

nation’s right to choose the manner, and the extent to which they can make

data and products available domestically or for international exchange.

These are major gaps the proposed resolution 42 should address, to succeed.
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