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1 Introduction 

The Kafue River is the largest tributary of the Zambezi River. It runs from north to south across Zambia 

for approximately 1,576 km in length. Its basin area of 156,000 km2 produces an annual average flow rate 

of 350 m3/s. It is estimated that more than half of Zambia’s population inhabits the Kafue River basin area 

with about 44% of water used for domestic & industrial purposes in Lusaka sourced from the Kafue River  

(WWF Z. , 2016).  

 

The Lower Kafue River basin is an economic hub that contributes significantly to Zambia’s economy. 

Along the length of the Lower Kafue River, the Kafue Flats wetland is of both local and international 

importance, hosting two national parks and a high diversity and abundance of flora and fauna, both of 

which draws tourists from around the world. The Kafue Flats wetland is also designated as a wetland of 

international importance through the Ramsar Convention. Because of continued economic and population 

growth, the demand for water resources from the Kafue River has increased over the years.  

  

The construction of Itezhi-Tezhi and Kafue gorge dams and pollution from anthropogenic activities such 

as agriculture, manufacturing industries, wastewater discharge, sugar production and agricultural 

practices have significantly altered the hydrological regime, habitat, and water quality of the Lower Kafue 

River. These pressures combined with climate change threaten water security in the Kafue River basin.  

 

The Basin Health Report Card (BHRC) was jointly developed by World Wide Fund for Nature (WWF 

Zambia), Zambia Water Resources Management Authority (WARMA), World Wildlife Fund (WWF US) 

and the University of Maryland Center for Environmental Sciences, with funding from World Wide Fund 

for Nature Netherlands (WWF NL). The aims of the report card were to assess the condition of the Lower 

Kafue River basin through analyzing the performance of social, economic and ecological indicators. This 

would then will enable tracking of changes caused by anthropogenic activities and climate change 

impacts on these indicators overtime, gather recommendations on how best to can improve and/or 

maintain the status of each indicator and use the report card as a framework for WARMA’s Lower Kafue 

River Basin Management Plan. 

 

Various stakeholders were consulted during the formation of the report card. These include; the 

University of Zambia (UNZA), Zambia Sugar PLC, Water Resource Management Authority (WARMA), 

Dairy Association of Zambia, The Nature Conservation (TNC), Lusaka Water and Sewerage Company 

(LWSC), World Vision, Kalahari GeoEnergy, Zambia Land Alliance, Zambia National Farmers Union, 

Zambia Environmental Management Agency (ZEMA), Meteorological Department, Southern Water and 

Sewerage Company (SWASCO), Department of Water Resource Development (DWRD), Kafue Flats 

Fishers' Association, Community Resources Board Association, Daily Mail News, National Heritage 

Conservation Council (NHCC), Birdwatch Zambia, Ministry of Fisheries and Livestock, Department of 

National Parks and Wildlife (DNPW), Ministry of Tourism and Arts, National Water Supply and Sanitation 

Council (NWASCO), Ministry of Health, Forestry Department, Central Statistics Office, International Crane 

Foundation, BirdWatch Zambia, Zambia Electricity Supply Company (ZESCO) and Deutsche Gesellschaft 

für Internationale Zusammenarbeit (GIZ). The aforementioned stakeholders were consulted, and engaged 

in a rigorous process of defining basin values, threats, proposing and validating of indicators, thresholds 

and findings for the Lower Kafue River Basin.  

 

The next section presents the methodology used to assess the data for the indicators used in the report 

card. This is to highlight the integrity of the data used and the analysis process. These indicators 

represented five report card categories: Landscape & Ecology, Water Quality and Quantity, Management 

and Governance, Human Health and Nutrition, and Economy. A Social and Culture category was initially 

desired, but due to insufficient data, it was not included in the report card nor this report.  
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2 Methodology overview 

The methods used to assess the performance of the selected indicators and calculate report card scores 

and grades are explained in detail in this section. The methods presented here, were examined by WWF 

and WARMA in conjunction with stakeholders before adoption. Table 2-1 shows the indicators used to 

develop the rpeort card. 

 

Table 2-1: Lower Kafue River Basin Report Card indicators, values and reporting categories and scores. 

Indicator Category Average score 

Streamflow index 

Water Quality & Quantity 

0–100% 

F–A 

Environmental Flows 

Standardised Precipitation Index 

Disease burden 

Human Health & Nutrition Severe malnutrition 

Access to sanitation 

Vegetation Health 

Landscapes & Ecology 

Soil Moisture Index 

Temperature 

Wetland Birds 

Lechwe Population 

Funding for fisheries management 
Management & Governance 

Funding for water management 

Crop value 

Economy Aquaculture & Fisheries 

Tourism  
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Figure 2-1: Participants at the BHRC validation workshop on 25 April 2019 in Lusaka, Zambia. 

The process of calculating report card scores required collation and synthesis of multiple datasets and 

conversion of raw data into a percentage attainment against the pre-determined thresholds. This resulted 

in percentage attainment scores for each indicator per reporting region. Category scores were calculated 

by averaging indicator scores within the category. The regional score was calculated by averaging 

category scores within the region. Averaging regional scores calculated the overall basin score. 

 

Report card grades were, classified according the grading system outlined in Table 2-2. Grades were 

assigned + or – (e.g. B+ or B-) if the attainment score is within 4% of the cutoff between grades. For 

example, 77% would equate to B+ whereas 63% would equate to a B-.  

 

Table 2-2: Report card indicator attainment scores and corresponding report card grade. 

Indicator attainment score Report card grade 

80–100% A 

60–80% B 

40–60% C 

20–40% D 

0–20% F 
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Overview of Lower Kafue River Basin  

The Lower Kafue River Basin is said to be the economic hub of Zambia. The basin consists of seven 

regions, which were delineated based on hydrological units. The hydrological units are the major 

tributaries that all together, make up the Lower Kafue River Basin. The regions are: 

 Nanzhila (9,060 km2), Bwengwa (9,277 km2), Magoye (4,608 km2), Kafue (4,210 km2), Mwembeshi, 

(6,670 km2), Nangoma (9,094 km2), and The Kafue Flats (7,181 km2). The Lower Kafue River Basin is 

approximately 134,424 km2 in total. Figure 2-2 below, shows the Lower Kafue River Basin with its seven 

reporting regions. 

 

 

 

 
 

 

Figure 2-2: Map of the Lower Kafue River Basin and the seven reporting regions.  
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3 Landscapes & Ecology 

Lechwe population 

The International Union Conservation for Nature (IUCN) lists the Kafue Lechwe (Cobus leche kafuensis) 

as a vulnerable species. The sensitivity of the Kafue Lechwe to changes in the landscape and the 

ecosystem make this antelope a good indicator species for assessing the condition of the landscape and 

its’ ecological status. In addition, the species is one of the most dominant on the Kafue Flats in terms of 

numerical abundance. However, the population of the antelope has declined drastically over the last four 

or five decades. Figure 3-1 shows the population of the Kafue Lechwe from 1965 to 2015, analyzed from 

DNPW data. The decline is mainly attributed to changed habitat due to alteration of the natural flooding 

regime, loss of habitat by replacement of native grasslands by invasive species such as Mimosa pigra, 

poaching and contiguous diseases such as Tuberculosis.  

 

 
Figure 3-1: Lechwe population has declined over time in region 7 of the Kafue flats. 

Kafue Lechwe population data was collected from the Department of National Parks and Wildlife 

(DNPW), and World Wild Fund for Nature (WWF Zambia). Expert advice from stakeholders (NGOs, 

government, private sectors and the Community Based Organizations) were also critical sources of 

advice. Kafue Lechwe population data was limited to the Kafue Flats only (Region 7).  

 

According to DNPW, aerial surveys were conducted at a height of 92 m above ground level using 

stratified systematic transect sampling, with stratifications based on previously reported elephant and 

other large mammal densities. The transects used in the aerial surveys covered an intensity of 3 km or at 

least 10% coverage from a randomly chosen start point oriented at right angles to major features such as 

rivers, levees and lagoons in each stratum. The Lechwe population average (94,167 Lechwe) from 1970–

1975 was used as a threshold for comparison with the latest population count of 2015 (28,711 Lechwe). 

The current population count (28,711 Lechwe) was expressed as a percentage of the 1970–1975 

average (94,167 Lechwe) to arrive at a score of 30% and a report card grade of D.  

 

Wetland Birds 

The Kafue Flats are suitable habitat for water birds providing food, nesting and breeding grounds. 

Lochinvar National Park has the highest diversity of water birds as compared to other biologically diverse 

areas in Zambia (Leonard, 2005). However, accelerated anthropogenic activities and climate change 
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threaten the existence of water birds such as the Wattled Crane, the Slaty Egret, and the Grey Crowned 

Crane, which are common on the Kafue Flats. The presence of common species represents the health of 

the basin.  

 

According to BirdWatch Zambia (BWZ) and the International Crane Foundation (ICF) Zambia, data on 

birdlife abundance was collected by boat and walking surveys from point and line transects. In point 

transect surveys, bird counting for a species of interest was done from selected spots for 5 to 10 minutes 

before moving to the next spot. In walking surveys, birds observed along the walking path were recorded. 

However, the only data available was for nine species recorded from 2001 to 2018 restricted to the Kafue 

Flats (Region 7). Expert advice from government, the private sector and community-based organizations 

also contributed to the analysis of this data.  

 

The average population of all bird species from 2016–2018 (370 birds) was assessed as a percentage of 

the 90th percentile value of all bird species from 2001–2015 (737 birds) as shown in Table 3-1. The 

overall grade for the Kafue Flats was C. However, we noticed a strange population decline of Great White 

Pelicans estimated at 91% from 2001 to 2018 and the attributed reasons to this decline are unknown, 

perhaps, it is recommended to be the subject of discussion by interested researchers.  

 

Table 3-1: Wetland bird results for Region 7. 

Species 

Wetland bird 

population  

(2016–2018 average) 

Wetland bird 

population  

(2001–2015 90th %ile) 

Score 
Average 

score 
Grade 

Wattled Crane 840 587 100%+ 

50% C 

Grey Crowned Crane 108 163 66% 

African Open bill 1360 2310 59% 

Yellow-billed Stork 94 240 39% 

Great White Pelican 149 1727 9% 

Marabou Stork 23 109 21% 

Saddle-billed Stork 14 24 58% 

 

 

Soil moisture index and Temperature deviation index 

Agriculture is one of the major economic activities in the Lower Kafue River Basin practiced at different 

scales namely subsistence, commercial and medium scale. Commercial agriculture is present around 

Mazabuka, Namwala, Monze, Kafue, among other districts in Lower Kafue Basin. Center pivot and gravity 

irrigation systems have been set up in Mazabuka area and account for close to 89% of sugar production 

in Zambia. The Kafue Flats (Region 7) also has a high density of livestock with significant numbers in 

Namwala and Itezhi-Tezhi contributing more than 20% of the national head.  

 

To monitor the availability of water for agriculture and biota, soil moisture and temperature deviation index 

from the Africa Flood and Drought Monitor were used to monitor soil moisture and temperature variation 

in the Lower Kafue Basin. Historical soil moisture and temperature index data for the period 1986–2006 

was used to calculate the long-term averages which was the threshold and compared with the short term 

averages for the period 2016–2018, respectively. The soil moisture and temperature deviation index’s 

regional and basin overall scores of the Lower Kafue River basin are shown in  

Table 3-2. 
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Table 3-2: Soil moisture and temperature deviation index scores and grades for the Lower Kafue River 
basin. 

Indicator 

 

Regional score % Overall 

score % 

 

Grade 

 1 2 3 4 5 6 7 

Soil moisture index 91 94 79 74 94 74 94 86 A 

Temperature deviation index 29 25 39 56 32 38 28 35 D+ 

 

 

Vegetation Health 

Vegetation zones in the Lower Kafue River Basin are divided into three distinct categories: floodplains, 

Termitaria and woodlands (Douthwaite & Lavieren, 1977). However, vegetation species composition and 

structure has changed significantly over the last 30 years partly due to the alteration of the hydrological 

regime in the past damming period. Seasonally inundated areas are now permanently flooded, while 

other areas which used to be flooded are no longer receiving the floods (WWF, 2017). The frequency and 

extent of uncontrolled fires has also increased over the last decade in addition to deforestation (Mwanza, 

2019). Encroachment by invasive species in both terrestrial and aquatic systems of the Lower Kafue 

River Basin is also a major concern.  

 

Vegetation health monitoring was assessed by examining the Normalized Difference Vegetation Index 

data (NDVI) downloaded from the Princeton University African Flood and Drought Monitoring tool.  

 

NDVI values for each region were standardized against the 0–100% report card scale using the following 

technique. The minimum NDVI value during the period 2003–2014 (period used as the threshold) was 

assigned a report card score of 0%; the maximum NDVI value during the same period was assigned a 

report card score of 100%. A linear equation between the minimum and maximum NDVI was determined 

for each region, thereby providing a 2015–2018 average. An example of this is provided in Figure 3-2 

showing NDVI score calculation for Region 1. 
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Figure 3-2: Conversion of NDVI score to report card score based on historical minimum and maximum 
values for Region 1. 

 

NDVI values, score conversion equations and results for each region are shown in Table 3-3. 

 

Table 3-3: Vegetation health assessment results for each region of the Lower Kafue basin computed 
from NDVI data.  

Period NDVI  
Region 

1 2 3 4 5 6 7 

2003–2014 Min 0.43 0.40 0.42 0.43 0.40 0.49 0.43 

2003–2014 Max 0.53 0.49 0.54 0.58 0.53 0.60 0.57 

NDVI to report card 

score conversion 

y = 

1000x - 

430 

y = 

1111.1x 

- 444.44 

y = 

833.33x 

- 350 

y = 

666.67x 

- 286.67 

y = 

769.23x 

- 307.69 

y = 

909.09x 

- 445.45 

y = 

714.29x 

- 307.14 

2015–2018 Average  0.51 0.46 0.48 0.53 0.48 0.55 0.50 

Score %  76.2 62.9 48.1 63.7 63.1 51.3 50.7 

Grade  B+ B- C B- B- C C 
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Water Quality and Quantity  

Environmental Flows (E-Flows) 

Before the Itezhi-Tezhi Dam was constructed, natural inundation of the Kafue Flats floodplains would start 

in October and November. Flooding would increase as the water from tributaries increasingly entered the 

wetland between December and February. With construction of the Itezhi-Tezhi Dam, the volume and 

timing of inflows changed significantly resulting in reduced extent and depth of flooding. Natural peak and 

low flows were evened out to a more continuous flow. This resulted in generally less flooding of the 

floodplains and the western half of the Kafue Flats becoming progressively drier during most of the year 

(WWF, 2017) while the eastern part of the flats has become permanently inundated resulting in the 

formation of Chunga Lagoon (Sheppe & Osborne, 1971). 

 

Information for environmental flows was sourced from the Rapid EFlows Assessment for the Lower Kafue 

Sub-Catchment report (Southern Waters Ecological Research and Consulting, implemented through 

Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ, 2018). This report expressed the 

ecological condition of the Lower Kafue River based largely on changes in flow regimes and used a 

similar grading system to the report card scoring and grading system used in this assessment (Table 

3-4). The EOI score in this report given to the Kafue Flats on a scale between 0 to -5 was -1.5 calculated 

using a Downstream Response to Imposed Flow Transformations (DRIFT) equation. 

 
Table 3-4: Ecosystem condition categories and corresponding Overall Ecosystem Integrity (OEI) scores 
and applied report card scoring system (GIZ, 2018)  

 
 

For standardization of the 0 to -5 OEI scoring system to the 0–100% report card scoring system used for 
all other indicators in this assessment, a conversion system was developed (Figure 3-3) based on 
categories outlined in Table 3-4. An OEI score of -1.5 equated to a report card score of 43% (C-). 
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Figure 3-3: Conversion of Overall Ecosystem Integrity (OEI) score to report card score (RC) and 
conversion for Kafue Flats. 

 

Precipitation and stream flow index 

Climate change has contributed to change in the rainfall pattern as well as increasing events of droughts. 

Droughts are also exacerbated by human activities such as deforestation, land use change, and poor 

management of water resources. Precipitation and steam flow indices are necessary indicators to 

evaluate the status of water resource availability in the ecosystem for the Lower Kafue River Basin. 

Precipitation and stream flow index data was downloaded from the University of Princeton African Flood 

and Drought Monitor Tool website. The data was analyzed with the help of experts among the 

stakeholders. Historical data from 1986 to 2015 was available for both precipitation and stream flow 

indices and was used to compute long-term averages for both indicators. The short-term averages were 

computed for the period from 2016–2018 and expressed as a percentage of the long-term average. The 

regional and overall scores for the Lower Kafue River Basin are shown in Table 3-5. 

 

Table 3-5: Precipitation and stream flow index assessment results for Lower Kafue River Basin 

Indicator Regional score % 
Area-weighted 

basin average 
Grade 

Region 1 2 3 4 5 6 7   

Precipitation index 84 88 84 84 78 81 81 83 A 

Stream flow index 85 62 65 76 91 62 71 73 B+ 
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4 Human Health and Nutrition 

Disease Burden 

Water pollution, poor access to sanitation facilities and climate change may have multiple implications on 

human health. Waterborne diseases are prevalent in conditions of too little or too much water; climate 

variability may create these conditions and therefore elevate the disease burden and lead to debilitating 

illnesses such as dysentery, schistosomiasis and other gastrointestinal problems. Diseases such as 

cholera have had a devastating impact on communities in Lusaka (Region 5). 

 

An elevated disease burden threatens life and is a cost to government of the republic of Zambia, NGOs 

and other cooperating partners in the health sector. Prevention and treatment strategies have been 

adopted at a national level to help combat waterborne diseases. However, aligning the understanding of 

water borne disease dynamics and ensuring the water resources of the LKRB have to be linked in view of 

cross cutting climate change impacts and the associated risks.  

 

Data for three water borne diseases (diarrhea, bilharzia and dysentery) was sourced from the Ministry of 

Health (MOH) Department of Monitoring and Evaluation. Data from the period 1999–2017 were derived 

from daily records at different clinics and hospitals and form the Health Information Aggregate 1 for 

disease records (HIA1) and Health Information Aggregate 2 for service delivery (HIA2). Data was 

analyzed with help from stakeholders.  

 

There currently is no national or international guidance on the acceptable level of disease burden in a 

population (it is assumed the ideal value = 0). For the purpose of this assessment, the average number of 

cases per region (per 1000 people) for the period 2015–2017 was compared, as a percentage of, the 

lower 20th percentile of cases for the period 1999–2014 (used as the threshold). Values greater than 

100% indicate the incidence of disease has increased over time and a report card score of 0% and a 

grade of “F” was assigned. 

 

Table 4-1: Results for regional and overall scores for disease burden assessment.  

  

Region Disease incidence 

/1000 people  

(2015–2017 average) 

Disease incidence 

/1000 people  

(20th %ile 1999–2014) 

% change 

over time 

Report 

card 

score % 

Report 

card 

grade 

1 9 5.4 167% 0 F 

2 24 18.6 129% 0 F 

3 17 14.8 115% 0 F 

4 13 11.6 112% 0 F 

5 84 62.6 134% 0 F 

6 1 0.7 143% 0 F 

7 14 10.8 130% 0 F 

Area weighted 

basin average 
373 146.9 254% 0 F 
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Severe malnutrition 

Severe malnutrition is a major concern in most developing countries, Zambia inclusive. Malnutrition can 

be linked to poor diets, food insecurity, access to clean water, and poverty. Malnutrition data for children 

aged five and below was collected from the Ministry of Health (MOH) Monitoring and Evaluation 

Department and was derived from records for different clinics and hospitals within LKRB.  

 

There currently is no national or international guidance on the acceptable level of malnutrition in a 

population (it is assumed the ideal value = 0). For the purpose of this assessment, the average number of 

cases (per 1000 people) per region for the period 2016 - 2017 was compared, as a percentage of, the 

lower 20th percentile of cases for the period 1999 -  2015 (used as the threshold). Values greater than 

100% indicate the incidence of disease has increased over time and a report card score of 0% and a 

grade of “F” was assigned. 

 

Table 4-2: Results for severe malnutrition in the Lower Kafue River Basin. 

 

 

Sanitation and hygiene 

Improving access to sanitation is fundamental in securing the overall human well-being. Universal access 

to sanitary facilities in homes, schools and workplaces is essential in reducing the prevalence of 

sanitation related diseases. Poor sanitary conditions account for some of the factors that affect the 

educational progress of children in rural schools. 

 

Access to sanitary facilities was selected as an indicator because of its contribution to the overall health 

of the Lower Kafue River Basin. Data from the National Water Supply and Sanitation Council (NWASCO) 

was used for the assessment of access to sanitation and hygiene. The data included records for the total 

number of people with access to septic tanks, improved latrines (flushing toilets), pit latrines and 

centralized sewer network connection within the LKRB. This data was submitted to NWASCO by 

commercial water utilities and verified by NWASCO through periodic inspections. Most of the data was 

limited to urban and peri-urban areas where the commercial water utilities operate from and as such, the 

data was not completely representative of the entire basin. 

 

The serviced population (with access to sanitary facilities) was expressed as a percentage of the 

estimated total population of inhabitants in each region. According to NWASCO (2018) if the outcome 

Region 1999–2014 20th 

percentile  

2015–2017 

average 
1 - (2015–2017 

average)/1999–2014 

20th percentile  

Report 

card 

score  

Report 

card 

grades 

1 1.3 0.7 0.44 44% C- 

2 1.6 0.8 0.52 52% C- 

3 1.3 2.5 -0.90 0% F 

4 1.6 1.8 -0.08 0% F 

5 1.1 1.1 -0.07 0% F 

6 0.1 0.1 0.21 21% D 

7 1.3 1.8 -0.36 0% F 

Area weighted 

basin average 
1.18 1.25  21.4 D- 
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shows that less than 80% of the people have access to sanitation, the result are poor and Unacceptable 

(NWASCO, 2017)  as is the case in the table below.  

 

Table 4-3: Assessment of access to sanitation and hygiene, the estimated serviced population (with 
access to sanitary facilities) expressed as a percentage of the estimated total population, regional and 
overall scores for Lower Kafue River Basin. 

Region 
Total 

population 

Population 

serviced  
Score % Grade 

Area-weighted 

basin average  

Overall 

grade 

1 66,277 5,649 9 F 

23 D- 

2 262,232 53,863 21 D- 

3 172,993 30,534 18 F 

4 115,242 12,628 11 F 

5 1,295,284 994,098 77 B+ 

6 11 1 7 F 

7 113,936 14,505 13 F 
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5 Economy 

Crop value 

Different crops are grown on farms within the Lower Kafue River Basin. These include wheat, sugar cane, 

tobacco, maize, cotton barley, and vegetables. The most notable agricultural investment within the basin 

is Zambia sugar, which produces close to 89% of sugar for local consumption as well as export markets 

(WWF Z. , 2016).  

 

Crop production data for LKRB was collected from the Ministry of Agriculture and the Central Statistical 

Office for the period 2015–2018 sampled at district scale. Analysis of the crop value conducted by 

determining the highest crop value for 2015–2018 and expressing highest crop value of year 2018 as a 

percentage of the 2015–2018 period. The overall basin score was 75%, which gives a B+ grade as shown 

in Table 5-1. 

 

Table 5-1: Results for crop value assessment for Lower Kafue River Basin. 

Region 2015 

ZMW 

2016 

ZMW 

2017 

ZMW 

2018 

ZMW 

Production 

value ZMW 

% 

score 

Grade Area-

weighted 

basin 

average 

Overall 

grade 

1 18,764,291 17,702,983 36,452,395 49,089,441 49,089,441 100% A+ 79% B+ 

2 17,511,802 16,623,369 23,088,723 16,736,012 23,088,723 72% B 

3 10,226,910 9,056,359 12,915,358 8,192,292 12,915,358 63% B- 

4 25,539,140 14,695,078 19,613,017 10,190,316 25,539,140 40% D- 

5 83,970,294 44,112,718 65,937,297 41,792,741 83,970,294 50% C 

6 7,983,918 7,590,717 17,664,155 24,648,480 24,648,480 100% A+ 

7 16,585,186 13,962,162 24,538,234 26,395,948 26,395,948 100% A+ 
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Aquaculture and Fisheries 

Kafue floodplain fisheries stretches from Itezhi-Tezhi to Kafue Gorge covering 1,323 km2 in the dry 

season and 4,822 km2 in the wet season. It is one of the 11 major fisheries in Zambia. The fish from this 

area serve as important source of protein and household income for the indigenous people. Associated 

with fisheries are other economic activities such as marketing, processing, net manufacturing, 

transportation and building.  

 

However, the construction of the Itezhi-Tezhi dam affected fish migration downstream, water quality, over 

fishing and unsustainable fishing methods and introduction of exotic species are major factors affecting 

the productivity and composition of the fisheries.  

 

Fisheries data was collected from the Department of Fishers (DOF). It was analyzed with the help from 

stakeholders. The data was based on the fish production from the Kafue Flats only. The average tonnage 

of fish production for the period 2015–2017 was compared to the 80th percentile of fish production for the 

period 1974–2014 (used as the threshold). By expressing the short-term average as a percentage of the 

long-term value, the score was 75% giving a grade of B. A summary of the results is given in Table 5-2. 

 

Table 5-2: Results for fishery production in Region 7 (Kafue Flats). 

Region 
Fish production 

(80th %ile 1974–2014) 

Short term average  

(2015–2017) 
Score Grade 

7 7,741 tonnes  5,825 tones  75 B 

  

 

Tourism 

Tourism in the Lower Kafue River Basin contributes to employment creation and government revenues. 

Tourism related activities include wildlife estates, boat cruises, angling and visiting hot springs as well as 

historical sites within the basin. Declining numbers of Kafue Lechwe due to poaching and habitat loss to 

invasive species threatens the sustainability of tourism activities, employment and government revenue 

generation. Maintaining rivers and river basins in healthy conditions enables ecosystems to function 

effectively and is important for sustaining ecosystem services.   

 

The economic contributions derived from tourism within LKRB was assessed by analysis of occupancy 

rates for lodges and hotels. Data was sourced from the Ministry of Tourism and Arts (MOTA) for the 

period 2013 to 2018 and it was analyzed with the help of stakeholders. Data for regions 1 and 6 were not 

available. Annual bed capacity was derived by multiplying the daily bed capacity by 365 nights. The 

number of guests per year was then expressed as a percentage of the annual bed capacity to realise the 

occupancy rate per year ( 

Table 5-3).  
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Table 5-3: Number of clients and bed capacity per region, the scores and grades for each region and the 
overall occupancy rate grade for the basin. 

Region Number of 

clients  

Total bed 

capacity  

Score % Grade Area-weighted 

basin average 

(%) 

Overall 

grade  

1 ND ND - - 

54 C 

2 148,482 325,009 46 C 

3 102,721 228,742 45 C 

4 49,896 85,524 58 C+ 

5 880,5641 11,515,386 76 B+ 

6 ND ND - - 

7 42,957 95,610 45 C 
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6 Management & Governance 

Funding for water management  

The impacts of climate change on land and water represent present and future challenge that ecosystems 

have to withstand in view of the increasing pressure on land and water resources from population growth, 

land use change from natural landscapes to urban and agricultural uses. Climate variability and extreme 

events such as droughts and flooding are a cost to communities and nations at large due to the threats 

they pose on infrastructure, food security and ultimately the lives of households. Therefore, adapting to 

climate change requires funding for the sustainable management of water and land resources planning 

and implementation of water management activities. Securing and ensuring sustainable use of water 

resources at different levels is critical for adaption to climate change. Therefore, funding towards water 

management was included in this assessment.  

 

Data on funding for water management was collected from the Ministry of Finance and National Planning 

for the period, 2006–2015. Data was not able to be divided by report card region and reflects funding at 

the national scale. Therefore, results were applied to the overall LKRB. Data included funds approved 

and supplementary funds (total allocation), and funding actually spent (Table 6-1).  The data was 

analyzed with help from stakeholders. Funds actually spent was expressed as a percentage of the total 

allocation, to obtain an annual score and grade. The status was assessed by averaging the scores for the 

most recent three years (2013–2015) which gave a score of 51.9 % and grade C. 

 

Table 6-1: Estimated approved funding (k), estimated supplementary funding (k), total allocated funding 
(k) and actual spent funding (k) and variance scores for water management in the Lower Kafue River 
Basin. 

Year Estimated 

approved 

funding (k) 

Estimated 

supplementary 

(k) funding 

Total allocation 

(k) 

Actual spent 

(k) 

Variance (k) Actual 

spent / 

Total 

allocation 

(%) 

Grade 

2006 12,851,661,117 1,027,807,784 13,879,468,901 11,826,586,173 2,052,882,728 85.2 A 

2007 16,676,707,003 
 

16,676,707,003 13,576,939,613 3,099,767,390 81.4 A- 

2008 21,670,453,280 
 

21,670,453,280 11,400,413,564 10,270,039,71

6 

52.6 C 

2009 20,075,794,735 10,000,000,000 30,075,794,735 24,293,000,546 5,782,794,189 80.8 A- 

2010 29,009,175,359 
 

29,009,175,359 7,909,804,436 21,099,370,92

3 

27.3 D 

2011 29,794,513,823 1,000,000,000 30,794,513,823 17,585,068,603 13,209,445,22

0 

57.1 C+ 

2012 56,911,854,157 420,150,000 56,491,704,157 24,018,324,622 32,473,379,53

5 

42.5 C- 

2013 54,493,569 
 

54,493,569 25,473,243 29,020,326 46.7 C 

2014 64,806,058 41,184,272 105,990,330 62,934,470 43,055,860 59.4 C+ 

2015 467,306,276 
 

467,306,276 231,325,070 235,981,206 49.5 C 

Average 2013–2015 51.9 C 
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Funding for Fisheries Management 

Fish are a renewable but finite resource. Sustainable management of fisheries is anchored on research 

and implementation of programs that support the fishing industry as a source of income. Lack of funding 

for fisheries development, depletive methods of fishing, over fishing and the lack of capacity to enforce 

regulations on fisheries are some of the challenges the fisheries of the Lower Kafue River Basin face. The 

introduction of invasive and alien fish species in aquaculture poses another threat to fisheries.  

 

Figure 6-1 shows an Australian red claw fish, which is one of the invasive species of concern in the 

LKRB. 

 

 
 

Figure 6-1: The Australian red claw cray fish is a common invasive species of growing concern in the 
Lower Kafue River Basin 

 

Data on funding for fishery management was collected from the Ministry of Finance and National 

Planning for the period, 2006–2015. Data was not able to be divided by report card region and reflects 

funding at the national scale. Therefore, results were applied to the overall LKRB. Data included funds 

approved and supplementary funds (total allocation), and funding actually spent (Table 6-1).  The data 

was analyzed with help from stakeholders. Funds actually spent was expressed as a percentage of the 

total allocation, to obtain an annual score and grade. The status was assessed by averaging the scores 

for the most recent three years (2013–2015) which gave a score of 50.6 % and grade C. 

 

The Ministry of Finance and National Planning provided funding data for fisheries management and 

development for the period 2006 to 2015. The funding data included, estimated, supplementary funding, 

estimated approved funding, total allocated funds and the actual spent funds. The actual spent funds 

were expressed as a percentage of the total allocation to generate the overall grades and scores for each 

year while, the status was assessed using the results for the period 2013 to 2015. The results show 

reduced funding levels, as the overall averaged score was 50.6 % giving a grade of C.  
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Table 6-2: Estimated approved funding (k), estimated supplementary funding (k), total allocated 

funding (k) and actual spent funding (k) and variance scores for management of fisheries in the 

Lower Kafue River Basin. 

 

 

 

 

 

 

 

 

 

  

Year Estimated 

approved 

funding (k) 

Estimated 

supplementary 

(k) funding 

Total allocation 

(k) 

Actual spent 

(k) 

Variance(k) Actual 

spent / 

Total 

allocation 

(%) 

Grade 

2006 3,236,287,710 1,000,000,000 4,236,287,710 2,936,159,823 1,300,127,887 69.3 B 

2007 7,539,666,057  7,539,666,057 5,605,872,026 1,933,794,031 74.4 B 

2008 8,683,966,826 300,000,000 8,383,966,826 6,957,854,926 1,426,111,900 83.0 A- 

2009 4,954,056,322 145,717,925 5,099,774,247 4,641,839,034 457,935,213 91.0 A 

2010 5,372,852,728 33,095,475 5,405,948,203 1,761,959,050 3,643,989,153 32.6 D 

2011 6,737,727,923  6,737,727,923 6,567,600,056 170,127,867 97.5 A+ 

2012 6,786,594,420 134,146,855 6,920,741,274 6,050,159,725 870,581,549 87.4 A 

2013 13,252,874  13,252,874 8,208,270 5,044,604 61.9 B- 

2014 10,976,126 100,000 10,876,126 6,068,900 4,807,226 55.8 C+ 

2015 17,742,309 40,847 17,783,156 6,084,169 11,698,987 34.2 D 

Average 2013–2015 50.6 C 
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7 Summary of findings 

This report card is an effort to deliver a dependable and systematically documented assessment of the 

health of the Lower Kafue River Basin, and those that reside within and manage the basin. It also plays 

the role of being the foundation for public education and community involvement in the management and 

protection of natural resources within the basin.  

 

The Lower Kafue River Basin received an overall grade of C based on the identified values, chosen 

indicators and best information available. Some of the monitoring quality data required for assessment 

were not available. The reasons for disqualifying some indicators due to data quality or availability are 

found in appendices table 9-1. 

 

The results indicate parts of the basin (e.g. Region 1) are in relatively good health, whereas other parts 

indicate urgent management interventions required to address the following findings: 

• Elevated disease burden in all regions 

• Widespread severe malnutrition, particularly problematic in Regions 3-7 

• Insufficient access to sanitation in all regions, except Region 5 

• Elevated temperatures across the basin leading to potential impacts to health of the people (high 

disease burden) and associated health implications to the basin 

• Declined populations of wetland birds and Lechwe in the Kafue Flats 

• Moderate funding being made available for water and fishery management 

• Insufficient data available for assessment of wetland birds, Lechwe, fishery production and 

aquaculture production outside of the Kafue Flats region. 

 

 

 

 
 

Figure 7-1: Final grades for the Lower Kafue River Basin 
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Regional summaries 

Region 1 – Manzhila 

This region had the highest score amongst all the regions assessed. The main human activities in this 

region include tourism, livestock production, crop production and fishing. Access to sanitation had the 

lowest score across all indicators while crop value had the highest. Vegetation health strongly correlates 

with the soil moisture in this region.  

 

Region 2 – Bwengwa 

Region 2 scored an average C this sub-basin has a combination of urban and rural activities. Both 

commercial and subsistence agriculture are prevalent in this region. This sub-basin is one of the driest as 

observed from the precipitation index. The highest access to sanitation in this region was score 21%, 

which was still below the NWASCO standard. 

     

Region 3 – Magoye 

The Magoye sub-basin is where Zambia’s largest sugar plantation is based. The overall regional was 

score of C-. This could be due to the increased human activities within this sub-basin. Mazabuka is one of 

the biggest towns in the sub-basin with significant economic activity. Magoye sub-basin has the lowest 

vegetation health, which could be corresponding with land cleared for agriculture. This region had actually 

the lowest score among the seven report card regions. In this region, a number of issues have been 

reported to government and pollution is among the reported problems affecting the tributaries of Kafue 

River that passes through the region. 

 

Region 4 – Kafue 

The eastern most sub-basins, region 4 has an average score of C. The activities in this sub-basin are 

mainly human driven with economic hubs such as the town of Kafue. Kafue is also an industrial down with 

very close proximity to the main stem. The tourist occupancy rate of Kafue region is second highest, 

indicative of the higher economic activity as well as proximity to the national capital city. Agricultural 

activity is limited in the region and this is exemplified by it having the lowest crop value score. All indicator 

in white segments where either not available or not of good quality hence they were disqualified for this 

region only.  

 

Region 5 – Mwembeshi 

This sub-basin is one of two that had the highest average score. Some of the indicators improving the 

average for the sub-basin are access to sanitation and tourist occupancy rates. The capital city of Lusaka 

is partly within this sub-basin and this explains the high scores of the aforementioned indicators. The 

main human activities include subsistence and commercial farming, market driven and industrial activities, 

and urban centers with associated activities. All indicator in white segments where disqualified during due 

to data quality and/or data unavailability   

 

Region 6 – Nangoma 

The Nangoma sub-basin also has an average score of C+, which is the highest. One of the indicators 

driving up the average of the sub-basin is precipitation index, which is at 100%. Nangoma is a sub-basin 

that is largely rural with spotted urban centers and economic activities involving commercial and 

subsistence farming and wildlife economy. Crop value indicator is 100%, which tallies with the amount of 

agricultural activity as well as precipitation in the sub-basin. All indicator in white segments where 

disqualified during the process due to data quality and/or data unavailability  
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Region 7 – Kafue flats 

The Kafue Flats are an important wetland in the Lower Kafue River Basin. The Kafue flats had score for, 

wetland bird population, fishery production, and aquaculture production. The ecological integrity of the 

Flats has a big impact on the health of the Lower Kafue basin. The Kafue Lechwe population is fast 

declining and is impacted by human activities such as poaching, changes in hydrology, which has 

affected the habitat. The fishery is still productive with a C.  

 

Table 7-1: Report card scores and assigned grades 
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8 Conclusion  

Data acquisition and analysis was a tedious and most time-consuming stage of the BHRC 

process. This was due to complexity of the work, which demanded initiating and establishing 

solid relationships with stakeholders, conforming to and adhering to bureaucracy in various 

systems of government agencies, CSOs, NGOs and Research Institutions.  

Despite the data collection exercise being successful, not all Indicators proposed during the 

initial workshop with stakeholders were incorporated due to data quality issues. In some cases 

data was unavailable and/or simply difficulty to determine the thresholds. Out of 30 indicators 

proposed, more than half of the indicators (18) were not monitored due to aforementioned 

challenges. Therefore, it is recommended that during the initial BHRC workshop, focus should 

also be on proposing indicators that are available from various institutions in the meeting if 

possible as opposed to imaging its availability. 

However, the secondary data, which was successfully collected from various institutions had 

very good and authentic methodologies used to collect it, hence the data was dependable.  

On the other hand, standardization of data collection methods and storage formats is required in 

order to harmonize data being collected by different institutions. This will address data quality 

concerns and data formats consistencies and make the data more useful for integrated analyses. 

In the same vein, the Government of Zambia through research institutions and government 

agencies must invest in setting local standards for various indicators. This will create an 

atmosphere for analysis that is much suited to our local context to improve the integrity of our 

findings since thresholds are benchmarks for what is working, and what is not working well.  
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9 Appendices 

 

Proposed indicators that did not qualify 

A number of indicators originally proposed to represent values of the Lower Kafue River Basin were not 

able to be included in this report card, due to a lack of current and/or available quality data. It is important 

to highlight these as potential future indicators. Particularly lacking uniform data for water quality and 

quantity calls for an immediate management intervention from interested and affected parties. 

 

Table 9-1: Indicators that were proposed during the BHRC initial workshop for Lower Kafue, which were 
then disqualified due to data quality issues and/or data unavailability.  

Category Value Indicator 

name 

Indicator description  Reason for exclusion  

Ecology Habitat Wetland loss Wetlands are critical to the 

ecology of watersheds 

because they help regulate 

water levels within the 

watersheds; improve water 

quality; reduce flood and 

storm damages; and 

provide important fish and 

wildlife habitat 

Wetlands were 
increasing in size, which 
was unexplainable by us 
correct. 
 

Forest loss Ongoing forest degradation 

as temperatures rise due 

human activities caused 

climate change and direct 

forest degradation by 

human activities 

(Deforestation). 

No quality data available  

Ecosystem 

Goods and 

Services 

Water quality The chemical, physical, 

biological, and radiological 

characteristics of water. It is 

a measure of the condition 

of water relative to the 

requirements of one or 

more biotic species and or 

to any human need or 

purpose. 

Available, suitable and 

comprehensive data 

was very old (2009 and 

2010).  

Economy Agriculture Agricultural 

employment 

Total population of people 

employed in a corporation, 

association, or other legal 

entity, which employs one 

or more persons for 

performing services or 

operations, involved in the 

production of food, fiber or 

other agricultural products 

Data was available but 

we lacked a threshold to 

assist performing the 

analysis of this data. 
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Category Value Indicator 

name 

Indicator description  Reason for exclusion  

in government with the 

basin. 

Tourism Tourism 

employment 

Total population employed 

in the Ministry of tourism 

and arts involved in the 

short-term movement of 

people to destinations 

outside the places where 

they normally live and work. 

It also involves the activities 

of people, referred to 

as tourists or visitors, during 

their visit to these 

destinations and the 

facilities and services 

patronized during their stay. 

Data was available but it 

lacked a threshold to 

assist performing the 

analysis of this data. 

Fisheries 

and 

Aquaculture 

Aquaculture 

production  

The indicator was to focus 

on the harvesting of fish 

annually from fish farms  

No quality data 

available. No institution 

or stakeholder was 

identified to have this 

data available  

Hydropower Energy 

demand met 

The indicator was to focus 

on supply and demand and 

energy prices. The quantity 

of energy supplied is the 

flow of energy brought onto 

the market, and the quantity 

of energy demanded is the 

amount of energy 

purchased for a particular 

period. 

Data was not made 

available 

Management 

and 

Governance  

Climate 

change 

adaptation 

plans 

Existence of 

plans and 

funding 

allocated/ 

Flexibility of 

ITT or 

operating 

regarding 

changes in 

climate  

The availability of plans/ 

flexibility of the Itezhi-Tezhi 

to combat climate change 

impacts in trying to promote 

climate resilience 

environment for the basin  

Could not manage to 

identify the institution or 

stakeholders who would 

have this data available  
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Category Value Indicator 

name 

Indicator description  Reason for exclusion  

Regulation 

and 

Institutions 

Monitoring 

performed 

Percentage of planned 

monitoring visits that are 

actually performed in the 

water quality tests by 

regulators. 

Data was not available 

from the requested 

institution (ZEMA) for 

Lower Kafue 

specifically.  

 Poaching  Number of case which are 

fined recorded by law 

enforcers from the 

Department of National 

Parks and Wildlife  

No quality data was 

available to address this 

indicator  

Stakeholder 

Participation 

and 

Engagement 

      

Water 

Quality and 

Quantity  

Water for 

agriculture 

Agricultural 

Water stress 

percentage of time 

agricultural demand 

exceeded supply 

No data available from 

the institution requested 

(WARMA) 

Drinking and 

Domestic 

Water Use 

Domestic 

water stress  

percentage of time 

domestic water demand 

exceeded supply 

No data available from 

the institution requested 

(WARMA) 

 Water quality 

violations 

Number of violations of 

standards for drinking water 

Data was not available 

from the requested 

institution (ZEMA) for 

Lower Kafue 

specifically.  

Society and 

Culture 

Recreation 

and Tourism 

Traditional 

ceremonies 

Traditional 

ceremonies in Lower Kafue 

Basin, displaying customs, 

social life, rituals, oral 

history, material and 

spiritual culture related to 

the Kafue river of water 

resource. 

Difficult to identify the 

institution that may have 

this data  

Pastoralism Pastoralists Pastoralists often use their 

herds to affect their 

environment. Monitoring the 

number of them in the 

Lower Kafue Basin over 

years would link to 

environmental degradation  

Data was available but it 

no threshold for the 

desired number of 

pastoralists could be 

determined.  
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Category Value Indicator 

name 

Indicator description  Reason for exclusion  

Fishing Fishers Monitoring the number of 

fishers in the basin over 

time. 

Data was available but it 

no threshold for the 

desired number of 

fishers could be 

determined. Data was 

available but it was 

difficult to determine 

thresholds to use 

measuring the 

indicator.in order to 

make sense out of it  
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