CASE STUDY : Indus River, Pakistan 2010

To understand the causes and effects of flooding on people, property and land.
CAUSES of the flood.

The exceptional weather events of 2010 triggered the flooding = BUT its extent was magnified by human factors.
	PHYSICAL CAUSES
	HUMAN CAUSES

	1. Snowmelt in Himalayas

· R.Indus is fed by melt waters from the Himalayas = increase in discharge in June and contributes two thirds of annual discharge for the river. 

· In 2010 temp. were higher than average so this caused more melting.

· Some glacier lakes in the Himalayas burst adding extra discharge. 

· Of the 2,420 lakes in the Indus Basin, 52 are prone to lake outburst = this factor alone raised discharge higher than normal!


2. Monsoon Rains

· 2010 was an exceptional year of rainfall in Pakistan.

· Climate is dominated by monsoon rains.

· This causes a wet season from late June-early October.  This affects all but the deserts of the SE & the mountains of the North.

· Monsoon in 2010 was intense both in volume of water it deposited and the area it affected.

· 27th-30th July  : NW province of Khyber Pakhtunkhwa (KPK) had 60 hours of continuous rain totalling over 200mm.

· In the 4 days = 130% of the normal 3 month rainfall fell = described as a “once in a century” level of rain!

· Huge discharge ran south down the Indus into central Pakistan.

· River flow peaked at 32,000m³ at Sukkur Barrage.

· Floods devastated Sindh Province = it actually had comparatively little rainfall!!

· After these few days there were further rainstorms in mid-August : sending 2 further flood peaks south!

· Apart from the unusually high rainfall totals the monsoon rains extended further North than normal!

· Northern KPK & mountain region of Kashmir normally get  scattered rains during this season = THIS rain had intense flash flooding in the steep valleys causing more deaths here than anywhere else in the country!!!!!


	1. Deforestation

· Rates of deforestation are 2.4% per year. At this rate the forest will be cut by half of its 1995 level by 2020!

· Illegal logging increases rates = more than 70% of forests in Malakand, KPK were cut when the Taliban were in control of the area.

· Trees removed = less interception of the rains = volume and speed of water reaching rivers increased = exceptional high flood peak levels.

2. Extensive irrigation = loss of channel capacity.

· Since independence in 1947 the authorities have an extensive dam and canal building programme to provide irrigation for agriculture. 
· 74% discharge is taken out along the course and used for irrigation….BUT
· Indus is sediment rich = loss of discharge = less energy to move the sediment downstream to the floodplains or delta.
· So therefore channel capacity is significantly reduced = flood waters reaching flood levels more quickly!!
3. Issues with LEVEES

· This added to loss of channel capacity.

· Cutting the river off from the floodplain by levees sediment is confined to the channel and deposited on the river bed = RAISING ITS LEVEL!

· Also Levee failure during the flood!

· E.g Tori Bund levee in Sindh province had lost 1.7m from its height due to erosion and poor maintenance prior to 2010 = breached even before the flood!

· Locals attempted to fix the breach by removing soil from the tops of other levees reducing their height!

· Flood peak arrived =levee failed catastrophically = causing 97 deaths!




The effects of flooding in the INDUS River on people, property and land.


PEOPLE

· Largely NEGATIVE impacts (short term)

· Estimated the floods killed 1,781 people.

· Most occurred in the early days/weeks in the KPK region, where high flood waters funnelled down steep mountain valleys.

· 2,966 people were injured and over 6 million displaced from their homes.

· After first week of flooding 300,000 refugees fled to Sukkur city in Sindh Province.

· 20 Relief Camps quickly filled and people ended sleeping rough on streets.

· UN estimated by mid August flooding had in some way affected a huge 14 million people!

· E.g. 70% of the country’s population, mostly in rural areas did not have access to proper nutrition. 

Over the longer term flood events can bring some benefits to the Pakistan region…….

· Irrigation water and improvements in soil fertility from more normal flood events than 2010 = boost agriculture.

· Agriculture industry employs 45% of the population

· Agriculture contributes to 22% of its GDP

· Without the flood waters of the  Indus there would be more people in poverty in the country



PROPERTY : impact was very negative

· 11,000 villages were flooded

· 1.2 million homes were damaged or destroyed.

· Worst affected areas – Punjab (483,000 homes) & Sindh (296,000 homes) both having high population densities.

· KPK in the NW (259,000 homes) as it was closest to the location of heaviest rain and in steep valley topography.

· Swat Valley in KPK : steep terrain & high discharges = Lost every one of its 20 bridges, entire neighbourhood in the town of Madyan & its hospital!! Only sand and stone remained where buildings once stood!

· Over 7,000 schools and 400 health facilities were washed away.

· Total cost of damage to property = $7 BILLION (nearly one-fifth of Pakistans GDP)

LAND : SHORT TERM VERY NEGATIVE

· Full extent the flood covered one-fifth of the country.

· Indus the Sindh Valley was over 24km wide = 25 times its normal width!!

· 7 million hectares of the most fertile land was washed away.

· Western Punjab = 570,000 hectares of cropland were destroyed.

· Deliberate breaching of levees to alleviate the flood risk exacerbated the impact on the land.

· Lost agriculture revenue was $1 billion.

Longer term flood waters can bring benefits to land…….

· Salinisation badly affects 25% of irrigated land = results in 1.4 million hectares being abandoned. However, the fresh water from the floods reduces the salinity levels in the soil = increasing agricultural output.

· 60% Punjab farmers are reliant on groundwater to grow their crops.



CONCLUSION


Short term impacts of floods are mostly NEGATIVE.  However, in the longer term, flooding brings BENEFITS to the land and property.














