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Integrating timelines and narratives of drought 

from a range of sectors 

The Historic Droughts Inventory 

To create a common knowledge-base of UK droughts 

Spatially located, and linked to specific drought events 

Extended back into the 19th Century 

2012 2010 2005 1991 1984 1976 1933 

Hydro-meteorological 

drought series, extended 

back to the 1880s and 

beyond with newly digitised 

Met Office rainfall, and model 

reconstructions of 

streamflow and groundwater. 

Narrative of legislative 

changes and parliamentary 

debates in response to 

drought events 

Narrative of public supply 

development, including 

reservoir development in 

response to droughts 

Reported drought 

impacts in 19th C, 20th C, 

and contemporary 

newspapers, as well 

farming media  

Social impacts, 

recollections and 

memories from 

news reports, 

photographs and 

~100 oral histories 

Agricultural 

impacts, including 

yields, production 

and income 

http://atangledweb.typepad.com/photos/uncategorized/express.gif
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• Different impacts/responses on 

rainfed, irrigated and livestock  

• Irrigation is mainly supplemental, 

high year- to – year variability 

• Financial benefits from irrigation > 

£650 million in England and Wales 

• Climate change will increase water 

availability risks 

 

Droughts and water scarcity - Agriculture 

Source: Defra 

Source: CEH 
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Next drought coming? 

Nov Oct Dec Jan 

Feb Mar Apr 

Source: CEH Drought Portal 
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Recent articles in the media 
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• Time series from official sources 

• Farmers Weekly (1975-2012) 

• Online survey UK Irrigators Association 

• Semi-structured interviews with growers and regulator 

Where is the data coming from? 
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Yield – drought severity 

SPI SPEI 
PSMDmax 

3 6 3 6 

Jan -0.03 0.03 0.01 0.00 0.13 

Feb 0.11 0.13 0.12 0.18   

Mar 0.17 0.01 0.14 0.01   

Apr -0.24 -0.13 -0.25 -0.17 0.11 

May -0.26 -0.11 -0.28 -0.17   

Jun -0.51 -0.39 -0.50 -0.43   

July -0.56 -0.60 -0.55 -0.63 0.35 

Aug -0.47 -0.49 -0.52 -0.65   

Sep -0.20 -0.45 -0.21 -0.49   

Oct 0.04 -0.38 0.02 -0.43 0.07 

Nov 0.16 -0.28 0.12 -0.32   

Dec 0.10 -0.06 0.08 -0.09   

Correlation coefficients for wheat yield 

and DSI in East Midlands 
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• Time series from official sources 

• Farmers Weekly (1975-2012) 

• Online survey UK Irrigators Association 

• Semi-structured interviews with growers and regulator 

Where is the data coming from? 
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Farmers weekly (1975-2012) 

UK rainfall in March was only 60% 
of normal, with the south and 
East Anglia getting less than half 
their average 

Drought has hit grass growth so 
severely in the south and west of 
England that farmers are being 
forced to strip- or zero-graze 
their green cereal crops to keep 

their stock fed 

Milk output in England and 
Wales fell further last month 
forcing cuts in cheese 
production 

Soil moisture deficits around the 
country continue to remain high 
at about twice the level 

expected at this time of the 
year… 

We used just £300 of diesel 

for drying - we usually 
spend £2500 

In 2010 we had our worst 
yield of 2.5t/ha, after very 
poor establishment.  

> 2500 entries 
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DPSIR framework 

• Drivers, Pressures, State, Impact, Response 

• Useful in describing the relationships between the origins and 
consequences of environmental problems 

• To assist decision-makers in many steps of the decision process 

(system-oriented decision making) 

• DRI framework (Lange et al., 2016) 

 

How to categorize the information in a 
meaningful way? 
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[State] Impact Response 

Driver 

[Pressure] 

On-farm 

water 

storage 

Ministry 

cash aid for 

reservoirs 
Reduced water 

availability & borehole 

yields 

Sea water into the 

river 

Water 

quality 

Reduced water 

resources (rivers, 

groundwater , 

reservoirs 

Low soil 

moisture 

Reduced 

vegetation 

growth 

Increased 

livestock water 

demand 

Pests and 

diseases 

Animal heat 

stress 

Animal 

welfare 

Lack of 

rainfall 

High 

temperatures / 

ETo 

Low milk 

production 

Milk 

rejected 

Reduction in 

dairy 

product 

Cattle weight 

gain reduced 

Feed 

intake 

Atmospheric 

patterns / 

weather 

system 

Legal 

framework 

Abstraction 

Abstraction 

licencing 

High on-farm fire 

risk 

Crop / grass 

stress 

Crop 

failure 

Reduced 

agricultural 

production 

Seed supply 

low 

Increased feed  

prices 

Increased 

prices 

Water use 

restrictions/bans 

Voluntary 

water use 

reductions 

Water ban 

exemptions 

Invest in irrigation 

equipment 

Increase 

imports 

Imports ban 

suspended 

Irrigate / water 

Govt. 

increased 

milk prices 

Crop theft (due to 

high prices) Purchase 

fodder/ Use 

crops as feed 

Reduce 

livestock 

numbers 

Crop 

quality 

Send cattle 

to rented 

grass 

Farmers 

income 

Secondary 

growth 

Straw 

burning ban 

Change 

crop mix 

No straw for 

bedding  

Food and drink 

prices 

Change 

grazing 

routine 

Low 

germination 

rates 

Increased 

production 

costs 

Grass/straw 

shortage 
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Data overview 

64 

185 172 164 

62 47 

104 
67 60 

235 

79 
113 

186 179 

483 

364 

0

100

200

300

400

500

600

1
9

7
5

1
9

7
6

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
5

1
9

9
6

1
9

9
7

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

1
0

2
0

1
1

2
0

1
2

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1
9

7
5

1
9

7
6

1
9

8
9

1
9

9
0

1
9

9
1

1
9

9
2

1
9

9
5

1
9

9
6

1
9

9
7

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

1
0

2
0

1
1

2
0

1
2

Fire

other

Yield

Water

Quality

Price

Pest/Disease

Income

Harvest

Grass/pasture

Germination/Crop

development
Feed



13 

Drought severity - impacts correlation 

SPI_1 SPI_3 SPI_6 SPI_12 SPI_18 SPI_24 SPEI_1 SPEI_3 SPEI_6 SPEI_12 SPEI_18 SPEI_24 

UKM 0.10 0.02 -0.04 0.03 0.05 0.11 0.08 -0.03 -0.06 0.01 0.06 0.12 North 

UKC -0.03 -0.17 -0.17 -0.10 -0.12 -0.09 -0.06 -0.21 -0.18 -0.11 -0.11 -0.09 

UKD -0.05 -0.08 -0.11 -0.03 0.00 0.05 -0.06 -0.11 -0.12 -0.06 -0.02 0.03 

UKE -0.10 -0.22 -0.23 -0.11 -0.13 -0.07 -0.14 -0.25 -0.23 -0.11 -0.12 -0.07 

UKF -0.04 -0.13 -0.12 -0.04 -0.03 0.00 -0.11 -0.18 -0.16 -0.08 -0.07 -0.03 

UKG -0.21 -0.27 -0.32 -0.20 -0.20 -0.15 -0.20 -0.25 -0.25 -0.19 -0.19 -0.13 

UKL -0.03 -0.13 -0.23 -0.08 -0.09 -0.06 0.01 -0.13 -0.19 -0.08 -0.09 -0.05 

UKH -0.14 -0.29 -0.38 -0.19 -0.23 -0.15 -0.20 -0.30 -0.35 -0.20 -0.23 -0.18 

UKI 0.07 0.09 0.06 0.00 -0.02 -0.10 0.08 0.09 0.02 -0.01 -0.02 -0.07 

UKJ -0.09 -0.24 -0.21 -0.07 -0.11 -0.09 -0.14 -0.25 -0.21 -0.11 -0.13 -0.11 

UKK -0.02 -0.19 -0.26 -0.10 -0.15 -0.10 -0.06 -0.22 -0.26 -0.14 -0.18 -0.12 South 

SPI SPEI 
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• Time series from official sources 

• Farmers Weekly (1975-2012) 

• Online survey UK Irrigators Association 

• Semi-structured interviews with growers and regulator 

Where is the data coming from? 
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Impacts of past droughts 

1975-76 

• Irrigation was not such a big 
thing 

• The limiting thing was the 
machines we had to apply 
water 

• We were not organized 
• Market has changed a lot 

since then 

2010-12 

• We were able to manage the 
situation 

• Sufficient warning, more 
information from EA 
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No answer High Medium Low No impact

Farm businesses: 

• Investment 

• Organised 

• Pro-active – voluntary restrictions 

 

 

Environment Agency: 

• Pro-active – more information;  

• Working with abstractors to 

minimise impacts 
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The importance of vertically integrated drought 
management 

Regulator 

Collective 
action 

Farm 
Information 

& Forecast 

Abstraction 

restrictions 

Negotiation 

Association 

Information & 

support 

Collective 

negotiation 

Rey et al 2017 
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What are the challenges of the future? 

Drivers affecting the main irrigation sub-sectors in the UK 

Morris et al. 2017 
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• Learning from the past can improve decision making in the 

future 

• Useful dataset for researchers, practitioners, policy makers and 

the wider public 

• Raise awareness of drought risk and its impacts 

• Different regions and agricultural sectors have different “best” 
indicators and thresholds 

• Identify meaningful indicators for monitoring and early warning 

 

Key messages 
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Thank you! 

d.reyvicario@cranfield.ac.uk 

 


