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Everything on the next slides comes from↑ 
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The simplest definition  a deficit of water compared with normal conditions.

• What are normal conditions? 
• Do we consider water in all components of the hydrological cycle or only in some? 
• How large must a water deficit be, or how long is it to last, in order to be called a drought? 
• Does this definition only refer to natural processes or do human influences play a role as well?

“Drought is a sustained period of below-normal water availability. It is a 
recurring and worldwide phenomenon, with spatial and temporal 
characteristics that vary significantly from one region to another.”

Van Loon (2015) uses: 
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Meteorological drought  precipitation 
deficiency, possibly combined with increased 
potential evapotranspiration, extending over a 
large area and spanning an extensive period of 
time. 

Soil moisture (agricultural) drought  deficit of 
soil moisture (mostly in the root zone), reducing 
the supply of moisture to vegetation. 

Hydrological drought broad term related to 
negative anomalies in surface and subsurface 
water. 

Socioeconomic drought  associated with the 
impacts of the three above-mentioned types. It 
can refer to a failure of water resources systems 
to meet water demands and to ecological or 
health-related impacts of drought. 
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Examples of impacts of the 2003 
summer drought in Europe, including 
effects on agriculture, health, 
transport, energy, and ecology 
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• Low flow  denotes low river discharge, often characterized by annual minimum series, which do not in all 
years reflect a streamflow drought.

• Aridity the general characteristic of an arid climate; represents a (relatively) permanent condition, while 
drought is temporary. 

• Water scarcity  denotes a water supply shortage or a situation in which anthropogenic influence on the 
water system plays an important role in the development of below-normal water availability. It is caused 
fully or in part by human activities; reflects conditions with long-term imbalances between available water 
resources and demands.

• Desertification  related to misuse or mismanagement of a region with a dry climate, leading to a 
reduction in vegetation cover.

• Heat waves  develop as a result of high temperatures. The typical time scale of heat waves is in the order 
of weeks, whereas drought generally has durations of months to years.

• Forest fires  uncontrolled fires in a wooded area.
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“Probably the worst situation with regard to 
water management is a drought in the low-flow 

season in an arid climate that additionally 
suffers from water scarcity.”

Picture source: http://dawasom.org/?p=1533 



Hydrological drought framed as…

Natural Hazard

• Using the typical terminology: 

• disaster negative impacts on 
society and the environment

• vulnerability lack of capacity to 
cope with the risk of drought.

Water resource issue

• emphasis on the imbalance 
between water availability and 
demand

• incorporates societal & ecological 
aspects into the phenomenon 

• less an external hazard, and more a 
normal part of the hydrological 
system.
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Propagation of precipitation anomaly 
through the terrestrial hydrologic cycle

Features characterizing the propagation of meteorological 
drought(s) to hydrological drought

• Poolingmet. droughts are combined into a prolonged hydr. drought 
• Attenuation smoothing of the maximum negative anomaly
• Lag timing of the onset is later; occurs between met., soil moisture, 

and hydr. drought
• Lengthening droughts last longer in the order met. drought < soil-

moisture drought < hydr. drought.
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Singapore: 
1963 water rationing & beyond
Case-study (in-class activity)
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Floods, Droughts, Water Rationing  increasing public interest

Keyword hits (some may be 
misclassifications, e.g. Capt. Drought)
 Only The Straits Times
Key words: Water rationing, Drought, Flood 

link

If we look at “water rationing”  easy to identify years when there was “water rationing” 

http://eresources.nlb.gov.sg/newspapers/Visualiser?keyword=water rationing |drought |flood&NPT=straitstimes&CTA=Article&DF=&DT=&itemChanges=
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Poster  Singapore’s water crisis from 1963 and beyond

• Group work: together with your groupmates (project groups)
• The poster should be finished by the end of our seminar, so 

there is no time for details and fancy design; 
• Keep it clean and clear!
• What are the main points you want to make? 
• What are the messages you find important?
• It’s great exercise in science communication  the time limit 

forces you to be strategic!

• Plan your poster on paper first (! Always !)
• The final version of the poster should be A1 portrait
• you can use the PowerPoint file (IVLE) or any other program, as 

long as it is A1
• Save as image and upload to the Forum, use the poster title as 

forum-post title/subject; write your names

Purpose: present the case-study of Singapore’s water crisis (water rationing) from 1963 & it’s relevance today

A1 594 x 841 mm 23.4 x 33.1 in

Be creative :D It’s OK
Posters are visual, so don’t use walls of text; 
bullet points – OK, 
You can use few different sizes of the text, 
You can use figures, pictures, diagrams, tables, 
timelines etc. 
It’s important to have clear structure and that 
your main message is recognizable 
immediately. 
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• The poster can be based on the video we’ll watch (so take notes) + additional info from (some of) these sources:

• Personal e.g.: your own photos of wasteful water use or similar; conversations with relatives about past water 
rationing experiences…

• PUB

• News articles & blogposts, e.g.: 
• Searching for Singapore’s Last Water Wells (Remember Singapore) 
• Remember when Singapore’s taps ran dry for 10 months? (mothership.sg)
• Singapore experiencing record dry spell - and it could get worse: NEA (The Straits Times)
• Singapore faces more weather extremes as world warms (The Straits Times)
• Preparing for drought (The Straits Times)
• The water rationing zones (The Straits Times, 24 April 1963, Page 4)
• any other you find relevant…

• Peer-review pubs. (IVLE): 
• Increasing Singapore’s resilience to drought (Ziegler et al. 2014)
• Ambiguity, bureaucracy and certainty: The ABCs of enabling water self-sufficiency (Leong & Qian 2016)
• Water Demand Management in Singapore: Involving the Public (Tortajada & Joshi 2013)
• Water supply in Singapore: Challenges and Choices (Goh 2003)

Poster  Singapore’s water crisis from 1963 and beyond

https://youtu.be/wdISJx8VRBM
https://remembersingapore.org/2014/04/19/singapores-last-water-wells/
https://mothership.sg/2016/12/remember-when-singapores-taps-ran-dry-for-10-months/
http://www.straitstimes.com/singapore/singapore-experiencing-record-dry-spell-and-it-could-get-worse-nea
http://www.straitstimes.com/singapore/environment/spore-faces-more-weather-extremes-as-world-warms
http://www.straitstimes.com/opinion/preparing-for-drought
http://eresources.nlb.gov.sg/newspapers/Digitised/Article/straitstimes19630424-1.2.22?ST=1&AT=filter&K=water+rationing&KA=water+rationing&DF=&DT=&AO=false&NPT=&L=&CTA=&NID=straitstimes&CT=ARTICLE|ILLUSTRATION|LETTER&WC=&YR=1963&P=2&Display=0&filterS=0&QT=water,rationing&oref=article
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https://youtu.be/wdISJx8VRBM


Cape Town & “Day Zero”
Case-study (additional material)
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Andres de Wet wiki

https://commons.wikimedia.org/w/index.php?title=User:Andresdewet&action=edit&redlink=1
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• “Day Zero”  the day when the taps will be shut down. 
• Previously projected to be in mid-April
• Level 6B water restrictions are in effect from 1 February 

2018.

http://coct.co/water-dashboard/
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≤ 50 l/day
In Singapore (for comparison):
• 165 l/day in 2003
• 148 l/day in 2016 
• 143 l/day in 2017
• 2030 target is 140 l/day

“Each person in Singapore used 5 litres less water a day last 
year than the year before - a sharp drop that exceeds the 
Government's 2020 per capita water use target.”

Mr Masagos Zulkifli, 
Minister of the Environment and Water, 

In Parliament on Tuesday (March 6), 
during the debate on his ministry's budget.

Via The Straits Times 

Cape Town

http://www.straitstimes.com/politics/parliament-following-water-price-hike-per-capita-water-use-in-singapore-falls-to-143-litres
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https://phys.org/news/2018-02-cape-town-drought-day.html?platform=hootsuite

Damien du Toit via wiki

• Cape Town’s six major reservoirs can collectively 
store 898,000 megaliters (230 billion gallons) of 
water, 

• In Jan 29th they held just 26 % of that amount

Theewaterskloof Dam – the largest one

• source of roughly ½ of city’s water
• water level at just 13% of capacity (Jan 29)

https://phys.org/news/2018-02-cape-town-drought-day.html?platform=hootsuite
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acquired January 3, 2014 - January 14, 2018

Theewaterskloof Dam

.gif

https://earthobservatory.nasa.gov/IOTD/view.php?id=91649&src=twitter-iotd

https://earthobservatory.nasa.gov/IOTD/view.php?id=91649&src=twitter-iotd
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 It has been kept full 
because it is also used to 
generate electricity during 
peak demand

4%

https://earthobservatory.nasa.gov/IOTD/view.php?id=91649&src=twitter-iotd

the last 10 
percent of water 
in a reservoir is 
difficult to access

https://earthobservatory.nasa.gov/IOTD/view.php?id=91649&src=twitter-iotd
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photograph 
from AP via 
NatGeo

HOW CAPE 

TOWN IS 

COPING WITH 

ITS WORST 

DROUGHT ON 

RECORD

video

https://news.nationalgeographic.com/2018/02/cape-town-running-out-of-water-drought-taps-shutoff-other-cities/?utm_source=Twitter&utm_medium=Social&utm_content=link_tw20180305news-capetown&utm_campaign=Content&sf183719796=1
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