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WATER SECURITY & 
STORAGE

• Soil-water management
• Rainwater harvesting and 

micro-storage
• Groundwater
• Wetlands and ponds
• Large, medium and small 

reservoirs
• Storage of virtual water



SELECTED AGRICULTURAL WATER 
MANAGEMENT INDICATORS

INDICATOR Unit

Increased production per unit of water consumed (crops, 
livestock & fisheries)

$/m3, kg/m3, 
cal/m3

Increased agricultural production on lands under improved 
water management ha

Area under improved irrigation and water management
ha

Area under improved rain-fed water management
ha

Increased water storage capacity
m3/ha

Increased agricultural water use efficiency
%

Reduced volume of wastewater (expansion of reuse)
m3/ha

Adoption of agricultural water management/water 
conservation technologies # Farmers

Women with access to agricultural water management (AWM) 
technologies # Women

INDICATOR Unit

Water users associations, producer & trade groups,  trade and 
business associations, and community-based organizations 
(CBOs) established/enhanced.

Number

Increased AWM capacity of extension services and NGOs
?

Training in improving water use,strategies, skills, and 
techniques # People

Communication and outreach programs introduced
Number

AWM policy reforms/ regulations/ administrative procedures
Number

Level of investment by water users associations in 
infrastructure & equipment $

Increased adaptive capacity to cope with impacts of 
hydrological variability and change # People

Vulnerability assessments

Increased household/community resilience

Reduced water footprints



WATER PRODUCTIVITY

• Obtaining more value or benefit from each drop of water
– eases water scarcity
– conserves resources
– more water for other uses and ecosystems.

• Ratio of output produced over the water used (consumed) 
in production 

• Output depends on the sector and the scale:
– value or quantity of crop, livestock, fisheries or 

forests
– field, farm, landscape, basin, national scales

• Water consumed
– National - economic value of produce/water 

consumed
– Field - weight (kg) of crop/water consumed
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• Potential for further productivity growth 
in water scarce portions of the rice-wheat 
cropping system of Indo-Gangetic plains 
(IGP) is limited. 

• Introduce Resource Conservation 
Technologies (RCTs) developed and 
promoted.
– Zero tillage for wheat, direct seeding, bed 

planting, laser land leveling & crop residue 
management.

• Objective was to save resources, 
especially water.

• Field water savings of 30% primarily due 
to adoption of zero tillage in rice-wheat 
systems.

• Resulted in localized water spreading
• Downstream water availability declined

FIELD LEVEL CONSERVATION IN THE 
INDUS BASIN

(Mobin-ud-Din, et al. 2006)
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Reduction in GDP Growth and increasing rural poverty are 
closely linked to climatic shocks in Ethiopia (World Bank, 

2006)

Im pact of rainfall v ariability on GDP and 
Agricultural GDP growth

-80

-60

-40

-20

0

20

40

60

80

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

year

%

-30
-25
-20

-15
-10
-5
0
5
10

15
20
25

rainfall variability
GD P growth
Ag GD P growth

• The unpredictability of rainfall affects yields, 
food security and profits, and smaller farmers 
are least able to cope

• Negative correlation between variability of 
rainfall and GDP growth in many countries in 
SSA

• Climate variability impacts crop production 
direct supply (rainfall), availability of surface 
water runoff,  shallow groundwater, and 
flooding of agricultural lands (negative & 
positive)

• Correlation between a country’s capacity to 
manage water and GDP growth in SSA

• Contributes to availability of food and the 
volatility of prices,

• Creates a risk averse investment 
environment, 

• Loss of opportunities especially vulnerable 
rural communities

WATER INSECURITY, PRODUCTIVITY & 
LIVELIHOODSRELIABILITY & RISK



• Water Accounting – complex, especially in data scarce regions 

• Better able to determine water use

• Water productivity in the larger water resources picture, and tradeoffs

• Reliability

• Virtual water

• Water quality degradation and increasing wastewater

CONCLUDING THOUGHTS
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