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Shanxi Province

Groundwater overuse Climate changeGroundwater overuse
• 104,000 abstraction points
• 3.5% growth in usage

Climate change
• 12% less precipitation in 50 

years3.5% growth in usage
annually

• 6903 km2 (25%) overused –
ll l l

• Temperature increase 1.2 
degree Celsius, esp in 
winterespecially in lowlying areas

• geological disturbance and
pollution related to coal

winter

pollution related to coal
mining



0188 ‐ PRC Grant

Climate Change Adaptation throughClimate Change Adaptation through 
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Qinxu – regulated groundwater systemQ g g y



Qinxu – regulated groundwater system

Overuse Integrated systemOveruse
• 11,000 ha  under groundwater

irrigation
• 2005 2010 decline 1 6 m/y

Integrated system
• Alll wells equiped with

automated system operated• 2005‐2010 decline 1.6 m/y
• 1473 wells

Impact

by swipe card
• Quota set annually for

farmers industriesImpact
• Increased use of levelling and

plastic mulch
• Reduced consumption of

farmers, industries
• Tiered water price ‐

depending on use of quota• Reduced consumption of 
water is 40%

• Water levels rising since 2010 
(>1.6 mtr)

p g q
– RMB 0.41‐0.55/unit

• Quotas can be exchanged
( )



Water levels recorded



Water use recorded and billed (2 tiers)( )



Qixian – controlled drip irrigation in greenhousesQ p g g



Qixian

Water scarce overuse Introducing efficient irrigationWater scarce, overuse
• 263m3/capita
• Groundwater use 173% of

Introducing efficient irrigation
• Filter, frequencey converter, 

dual pipeline, drip system, 
f i i iGroundwater use 173% of 

recharge
• Decline 0.76 m/yr

fertigation units
• Cost (all) RMB 6000/mu
• Additional profit RMB

• Upcoming greenhouse
agriculture

• Water prices at 0 6RMB/m3

Additional profit RMB 
8000/mu

• Water saving 40‐60%
F til i 35 40%• Water prices at 0.6RMB/m3 • Fertilzer saving 35‐40%

• Yield incresse 25‐40%
• Water productivity +90%p y %



Plus some crops (zuccini) only grow in controlled
i tenvironment



Replicated (in loan project and outside) and improvedp ( p j ) p



Farmers union as driving forceg



Other pilots:
Li hi ld th i i tiLishi – cold weather irrigation



Xi – labour saving spring micro irrigation for ‘golden 
’pears’



Pinghsun – micro‐sprinklers in mesh tents for prickly
h h tash shoot



Pinghsun – micro‐sprinklers

Situation ActivitiesSituation
Situation
• Karst mountain, limited land
• Farm income RMB 2720/yr

Activities
Impact
• Washes away aphids: better

d• Prickley ash shoots (zanthoxylum) and
walnuts

Pilot

product
• Water  saving approx 40%
• Fertilizer/ pesticide saving

• Source development
• Central unit – including filter
• Each field unit owns meter and mixing

system for fertilizer/ pesticide

approx 40%
• Yield increase approx 20%
• Annual additional income RMBy p

• Suspended micro‐sprinklers
• Costs RMB 5000/mu – including source 

development

Annual additional income RMB 
4000/mu

• Expanded this year to 220 to
1000 mu



Local enterprise expanding its capacityp p g p y



Providing outgrower supportg g pp



NICHE PRODUCT



Lessons

• Groundwater = managing the water bufferGroundwater managing the water buffer
• Water price is substantial
• Water saving is important but it is not main thingWater saving is important but it is not main thing

– Increased yields and better crops
– Reduced labour and reduced agrochemicals
– Opportunties that were not there before

• Quick pay back (after maturity) and expansion
• Getting it technically right is important
• Role of local enterprises and farmers union



MAIN LESSON

CREATING LOCAL 
ECONOMIES BASEDECONOMIES BASED 
ON WATER EFFICIENT 
AGRICULTUREAGRICULTURE






