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Summary
Green and Blue Water flows and crop yields are simulated using soils, land use and climatic
data under various management scenarios. Main findings: (i) Soil properties and soil management
are decisive in partitioning rain water into runoff, Green Water, soil evaporation and groundwater
recharge. (ii) Infiltration-enhancing techniques and early sowing cut damaging runoff, flash
floods and erosion; increase Green Water (=crop transpiration) and thus yield; and increase
Blue Water through groundwater recharge and stream base-flow.

Methods and results
In Sub-Saharan Africa crop yields are constrained by low rainwater use efficiency and low
nutrient status. Farmers can mitigate water shortage by improved soil management.
The regional Soils and Terrain database (1), climatic database (2), and the world soil and water
conservation database (3) are used to analyze Green and Blue Water flows under various soil
and crop management scenarios: Green Water management (optimal, 80, and 60% effective
infiltration) and five germination dates for a medium-early maize variety. Crop yields and four
components of the water balance were calculated for the Save catchment in Zimbabwe with
a simulation model (4), and calibrated with yield data of four maize varieties at different
altitudes and rainfall (5).

The map units are composed of overlays of soil type (moisture retention properties
and soil thickness) and climate. The maps demonstrate that soil properties and
farmers’ use of Green Water-optimizing techniques, such as minimum tillage,
mulching, tied ridging, terracing, and soil/crop management (early or late sowing)
determine in the partitioning of rain water into runoff,  Green Water, soil evaporation
and groundwater recharge. Runoff-reduction and early sowing have critical effects
for all water balance components.

In the Save river basin of Zimbabwe:
Dry (Semi-arid) hot lowlands
- Soil evaporation accounts for up to 50 % of the total water balance, unless
    surface is mulched;
- Unproductive runoff may be decreased from 100 mm to zero, reducing flash
   floods and erosion;
- Green Water increases from 20 to 100 mm; with predicted crop yield increase
   up to 40%;
- Groundwater recharge may be increased from nil to 75 mm, which amounts to
  750 m3 ha-1 year-1.
Moist (dry sub-humid) warm-temperate highlands
- Green Water increases from 175 mm to 350 mm; with predicted crop yield
   increases up to 60%;
- Destructive runoff decreases from 300 mm to zero;
- Groundwater recharge increases from 50 to 320 mm, which amounts to 2700
m3 ha-1 year-1, giving more reliable river base flow.

Conclusions
The pilot indicates the possible benefits of different soil management practices.
Farmers hold the key position in Green and Blue Water flows at farm level, and
at basin level. Their status in delivering  water services needs to be recognized.
Green and Blue Water maps for current land use and improved Green Water
management have value for decisions of farmers, researchers, water managers
and policy makers.
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