
Indus River and Flood History

Learning Goals. 
After this lesson, you should be able to identify major causes of floods along the Indus, evaluate historical maps of floods, and articulate the major issues nations face in responding to floods. 

Warmup
How do rivers shape your everyday life? Write three ways below.
1.
2.
3. 
Key Vocabulary Terms 

· Riparian Rights
· Prior Appropriation
· Dam
· India
· Pakistan
· Inundation Canals
· Perennial Canals
· Embankments
· Barrages
· Indus River
· 


Use the video to define the terms above
https://youtu.be/3bVGuXrd5mg?si=k1FzZZLf3-uNTBn6 

For the following four sources (one text, two maps, one data table), write one question you would ask the creator of the source to better understand it. Write an X next to anything that you find interesting. 




Source 1:
[image: ]

[image: ]Sources 2 and 3: NASA Maps of 2010 Floods along the Indus River Valley










[image: ]

[image: ]



[image: ]
Source 4: Flood Damage Table 
Historical Question:

On April 22, 2025, militants opened fire on a resort in the Baisaran valley in Kashmir, a disputed territory between India and Pakistan. 25 Indians and 1 Nepalese person were killed. A group calling themselves the “Kashmir Resistance” claimed responsibility for the attach. India accuses Pakistan of tolerating or supporting such militant groups. India and Pakistan have sent troops to the Kashmir region and they are firing on each other on a daily basis. India suspended the Indus Water Treaty with Pakistan on April 24. 
What are the primary historical forces that shape our understanding of this suspension of the Indus Water Treaty? How serious is this suspension to the two countries, based on the evidence you’ve reviewed today?  
Source Citations: https://www.adb.org/sites/default/files/publication/30431/indus-basin-floods.pdf
Chakraborty, Ranjani. “The Disastrous Redesign of Pakistan’s Rivers.” Vox, February 7, 2023. https://www.vox.com/videos/2023/2/7/23589769/pakistan-rivers-flooding-colonialism-engineering.
Jentoft-Nilsen, Marit. “NASA Scientific Visualization Studio | 2010 Indus Floods.” NASA Scientific Visualization Studio, March 28, 2013. https://svs.gsfc.nasa.gov/30039.
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Table 1 Flood Damage in the Indus Basin, 1950-2011

Direct losses Flooded Area

Year ($ million)? Lost Lives Affected Villages (km?)

1950 227 2,910 10,000 17,920
1955 176 679 6,945 20,480
1956 148 160 11,609 74,406
1957 140 83 4,498 16,003
1959 109 88 3,902 10,424
1973 2,388 474 9,719 41,472
1975 318 126 8,628 34,931
1976 1,621 425 18,390 81,920
1977 157 848 2,185 4,657
1978 1,036 393 9,199 30,597
1981 139 82 2,071 4,191
1983 63 39 643 1,882
1984 35 42 251 1,093
1988 399 508 100 6,144
1992 1,400 1,008 13,208 38,758
1994 392 431 1,622 5,568
1995 175 591 6,852 16,686
1998 na 47 161 na
2001 na 201 na na
2003 na 230 na na
2010 10,056 1,600 na 38,600
2011 66 516 38,700 9,098

km? = square kilometer; na = not available.
2In 1995 US dollars, except for the figure for 2010, which is given in October 2010 dollars.

Sources: Government of Pakistan, Ministry of Water and Power, Federal Flood Commission. 2006. Flood Protection Plan, 2006. Islamabad;
M.S. Sardar, M. A. Tahir, and M. I. Zafar. 2008. Poverty in Riverine Areas: Vulnerabilities, Social Gaps and Flood Damages. Pakistan Journal
of Life and Social Sciences. 6 (1). pp. 25-31.
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INDIA, PAKISTAN and INTERNATIONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT

The Indus Waters Treaty 1960 (with annexes). Signed at
Karachi, on 19 September 1960

Protocol to the above-mentioned Treaty. Signed on 27 No-
vember, 2 and 23 December 1960

Official text: English.
Registered by India on 16 January 1962.

INDE, PAKISTAN et BANQUE INTERNATIONALE POUR
LA RECONSTRUCTION ET LE DEVELOPPEMENT

Traité de 1960 sur les eaux de 'Indus (avec annexes). Signé
a Karachi, le 19 septembre 1960

Protocole relatif au Traité susmentionné. Signé les 27
novembre, 2 et 23 décembre 1960

Texte officiel : anglass.
Enregistrés par I'Inde le 16 janvier 1962.
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126 United Nattons — Treaty Series 1962

No. 6032. THE INDUS WATERS TREATY 1960* BETWEEN
THE GOVERNMENT OF INDIA, THE GOVERNMENT OF
PAKISTAN AND THE INTERNATIONAL BANK FOR
RECONSTRUCTION AND DEVELOPMENT. SIGNED AT
KARACHI, ON 19 SEPTEMBER 1960

PREAMBLE

The Government of India and the Government of Pakistan, being equally
desirous of attaining the most complete and satisfactory utilisation of the waters of
the Indus system of rivers and recognising the need, therefore, of fixing and delim-
iting, in a spirit of goodwill and friendship, the rights and obligations of each in relation
to the other concerning the use of these waters and of making provision for the settle-
ment, in a cooperative spirit, of all such questions as may hereafter arise in regard to
the interpretation or application of the provisions agreed upon herein, have resolved
to conclude a Treaty in furtherance of these objectives, and for this purpose have
named as their plenipotentiaries :

The Government of India :
Shri Jawaharlal Nehru, Prime Minister of India, and

The Government of Pakistan :
Field Marshal Mohammad Ayub Khan, H.P., H.J., President of Pakistan ;
who, having communicated to each other their respective Full Powers and having

found them in good and due form, have agreed upon the following Articles and
Annexures :




image3.png
Afghanistan

;\/\/’;\/ J”J

™ Indus River Basin

India

a 20

»

200

Elevation (meters)

China

1000

6000

50 km

Indus River Basin

The Indus River Basin (i.e., watershed) covers approximately

860,000 square kilometers (332,000 square miles) and includes

much of Pakistan as well as portions of India, China, and Afghanistan. Its head-
waters begin in one of the highest regions on Earth—the Tibetan Plateau.
Meltwater from nearby Himalayan glaciers mixes with various types of precipi-
tation while flowing towards the Indus—Pakistan’s longest river. Converging
with waters from four other major rivers—Jhelum, Chenab, Ravi, and Sutlej-
the Indus gently slopes southward before emptying out to the Arabian Sea.

This image depicts elevation in various shades from dark green to a pale beige
color, revealing changes in elevation from 1-6,000+ meters. The vast beige-
colored area generally coincides with the region’s arid plateau, much of which
is above 2,000 meters. In contrast, the land neighboring the lower part of the
Indus River and its tributaries—at elevations between ~1-200 meters—is very

fertile, and sustains nearly all of Pakistan’s agriculture.

To facilitate irrigation to areas beyond the limits placed by natural river flows,
hydro engineers constructed a number of manmade irrigation structures. De-
picted in red, these manmade irrigation structures—barrages, dams, and
canals—divert water to various locations and promote agricultural production.
The Indus River and its tributaries have undoubtedly allowed civilizations to
thrive within its basin for thousands of years.

Image based on elevation data derived from the Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) instru-
ment onboard the Terra satellite. ASTER data provided courtesy of NASA/GSFC/METI/ERSDAC/JAROS and U.S./Japan ASTER Science
Team.

River and basin data from Hydrosheds (hydrosheds.cr.usgs.gov).

Image below acquired by the Moderate Resolution Imaging Spectroradiometer (MODIS) instrument onboard the Terra satellite.

Reference: How Stuff Works, A Discovery Company (www.howstuffworks.com).
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Water—the main reason for life on Earth—continually cycles

through one of Earth’s most powerful systems, the water cycle.

Water moves endlessly between the oceans, atmosphere, and land. Civiliza-
tions have lived for thousands of years trying to figure out the intricate balance
of water, oscillating between the avoidance of too much or too less (i.e., flood
and drought).

The 2010 Pakistan Floods demonstrate the severity and un-avoidance of rising

water levels. Unprecedented monsoon rains drenched the region’s arid surface

beginning in July 2010. Rainfall totals rapidly exceeded average amounts in July
and August, with some areas topping totals 10 times their normal percentages,
as seen in regions depicted in the darkest shades of blue.

Relatively high water levels along rivers are expected during the monsoon

season (June-September); but this time, water levels exceeded expectations.
Flooding along the Indus River and its tributaries was catastrophic, leaving mil-
lions of Pakistanis without food, shelter, and even fresh drinking water.

Image created with the Tropical Rainfall Measuring Mission (TRMM) daily precipitation data (3B42).

Reference: U.S. Library of Congress; The International Disaster Database

Rainfall Average over Indus Basin

20

Daily Rainfall, 2010

September





