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The Ettects of M@fisecms
in South Asia
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very June, all of India looks to the sky. Whe;
p::‘t"l‘le begin to worry. Indian astrologers call this
1 time when hot, dry winds swirl dust across the parched plains. Women | |
caral areas might have to walk for miles in L15°F heat to the nea-rest *i.&.r.:tl;r1 i .
source, sometimes collapsing from heat exhaustion.
As one blazing day follows another, farmers throu

-ain. Rain is critical for agriculture in India, which accounts for roughl
15 percent of the country’s economy, and employs over half of the coun)t(ry’s
.3 billion population. Even animals in the region crave the rains, like
the crocodiles of northern India. These animals can only lay their eggs in
flooded, moist riverbanks.

Expectations build as the skies finally darken, heralding the arrival
of monsoons. These strong and violent seasonal winds blow in from the
ocean each summer, carrying clouds heavy with moisture. Almost all of the
rain that South Asia receives each year is from these summer storms. Each
year, the region celebrates as sheets of rain pound the dry land.

In this lesson, you will find out why the monsoons blow across South
Asia each year, and you will explore how monsoons affect the climate of

four cities in this region. Finally, you will discover how people in these cities
adapt to waiting for the rains each year.

1 the rains come late,
time of the year rohini—

ghout India pray for |
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Essential Quest

How does climate influence _ _
human activity in a region? HO_M“mba" ndis 35 i
This climagraph shows average | '.E- 90 ll 30 » :
monthly temperatures and 3 70 = MR g ) o 3 |
precipitation in the city of - i ‘E |
Mumbai, India. Notice the g 90 | 20 3
: = o,
bars. They show the average s 30 | Rl
Precipitation for each month. 2 10 -y L 10 §'
Also notice the line. It shows | & " B . |
average monthly temperatures [] - 2ol B Jel | l | M - inl %- |
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C Awoman wades through the flooded streets of Kolkata. 399
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1 The Geographic Setting

90— iy . |’3 South Asia juts out into the Indian Ocean like a giant triangle, fop,,
E 70 | | - ke : o very large pcnilwula that is also known as the Indian suhcontincm
: | o & Ing a very ldig ‘ : antine '
Py B v g lava mountain range cuts this subcontinent off from the reg of
; — : The FIRRGRRE - | .ople on Earth lives in South Aq;
5 X . Central Asia, One oul of every lour people O > 1N south Asia,
AN | 4 & e« il - ~anually anticipate the monsoons
3 10 _ B g Most of them are farmers who annually p -
! 2 L1 a o 5
-3 AN A ﬁ%ﬁ'ﬁ ' § Changes In Atmospheric Pressuro Create Monsoons Have yoy
ll h.’l I ll . - o ¢ . : P
s Month ver heard a weather forecaster mention areas of high or low pressure?
¢ ri® 4 L " . :
S o These terms refer to high or low atmospheric prtehssuref, Wh‘t‘fh 1S
o : - upon the surface o

New Delhi’s Monsoon Climate the weight of the atmosphere pressing down ph'l ES E‘arth_
Monsoon winds affect the climate Falling cool air creates areas of high pressure, while rising warm air cre.
of New Dglhi, the capital of India. ates areas of low pressure. .
The city sits on the edge of the Thar In a high-pressure area, cool air from the upper atmosphere presses

Desert in northern India. From Octover down toward Earth’s surface and. in the process, causes atmospheric

to May, it stays mostly cold and dry. pressure to increase. With this downward pressure, very _llttle surface
BUTIng The SUMTET MORsaaH e, air can rise into the upper atmosphere to form clouds. High pressure

Faint cam dreneh the Aty generally means sunny days and no rain. The opposite happens within
a low-pressure area, where warm surface air moves eas'ily im:.o the upper
atmosphere. If this air is moist, 1t forms clouds that b-rlng rain.

Air from high-pressure areas will naturally flow into low-pressure
areas. This movement of air creates wind. During the spring and sum-
mer months, the air over the South Asian landmass warms up faster

than the air over the Indian Ocean. As this hot air rises, it creates a
low-pressure area. As a result, the cool, moist air that is over the Indian

Ocean flows into the area of low pressure. This movement of air creates

the summer monsoons.
During the fall and winter months, the air over South Asia cools and

sinks, forming an area of high pressure. This high-pressure area keeps
the moist air from the summer monsoons far out to sea. From October
to March, only a small amount of rain falls throughout South Asia.
During this long dry period, South Asians must manage dusty fields and

dwindling water sources.

Mountain Ranges Create Rain Shadows Mountains affect where
summer storms will drop their moisture. A mountain slope facing
upwind, or against the direction of the monsoon winds, generally
receives a large amount of rain. In contrast, a slope facing downwind,
or in the same direction the wind is blowing, will receive far less rain.

Geographers call the impact that mountains have on rainfall patterns the
orographic effect.

The orographic effect works this way. When clouds blow up against
mountains, the moist air rises up along the slopes of the mountains. AS
the.air rises, it gradually cools. Since cooling air cannot hold as much
n.mlsture as warm air, the clouds release their moisture as precipita-
tion—either rain or snow.

i‘\ftef‘ the clouds have crossed over the mountains, little moisture
re;m;lnns in the.m. Con'sequently, people living on the downwind side
of the mountains receive very little rainfall. This dry area is called 2

rain shadow. People living in a rain shadow have to adapt to life with
little rain.
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One of the World’'s Wettest Capitals Most of Bangladesh lies. on
A river delta that seldom rises more than 30 feet flh()VC sea level, Rice, 4
Crop that grows best 1n warm, shallow water, thrives here. {n the SUum-
er. monsoon rains often raise the rivers to dangerously blgh levels.
When the rivers flood, it is difficult for rice crops to survive.

Dhaka, which is located in the center of Bangladesh, has one of
‘he wettest climates on Earth. Up to 80 inches of rain falls there each
vear. with most of this rain coming during the summer months. From
November to April, the weather is mostly dry.

Flooding is not Dhaka’s only problem. In addition, Bangladesh is
often pounded by tropical cyclones, otherwise known as hurricanes.
Because Dhaka is situated at sea level, the city is often lashed by high

winds and waves during these violent storms.

Life Depends on the Rains Bangladesh’s economy depends on agri-

culture. Nearly half of the country’s population farms the country’s rich
delta soil, relying on the monsoon rains to water their fields. When the

summer rains are late, crops like rice, sugarcane, tea, and tobacco suffer.
Sometimes the monsoons bring too much rain too quickly, flooding the

Preparing for the Rain
The people of Dhaka expect flooding

way they have adapted is by raising fields. The deep water makes it impossible to plant and harvest the crops.
their homes up on stilts. A raised The city of Dhaka also suffers from too much rain. When the city’s
home is not convenient most of the streets flood, car and bus traffic comes to a halt. Schools and businesses
year, when everything has to be close down because no one can get to work. Meanwhile, floodwaters pol-

carried up and down stairs or ladders.  lute the city’s drinking water supply, creating conditions in which disease

Dﬁgring :he flooding moths, however,  spreads rapidly. Children growing up in Dhaka learn that the same rains
raised homes can save lives. that cultivate life in the fields can also end life in the city




3. The Dry Months of Jodhpur, India

The Mehrangarh Fort rises out of the desert like a towering giant,
ooking down on the “Blue City” of Jodhpur, India. The city gets its nick-
name from the fact that most of the houses are painted blue. Some people
say that this color is used to keep away mosquitoes or termites. In July 2002,
nearly half of Jodhpur’s crops could not be planted because the summer
monsoons were late, starting the worst drought in more than 40 years.

A City on the Edge of a Desert Jodhpur sits at the eastern edge of
the Thar Desert in northern India. This region is a leading producer of
Cattle, spices, and grains. It has a typically semiarid climate, with hot,
dry weather throughout most of the year. |
The people living in and around Jodhpur are accustomedlto their
*miarid climate, In most years, the city receives less than 20 inches of

"4in. The average temperatures do not drop below 60°F, even in the winter.

Ummer monsoons bring much-needed rains from June to September.

‘f"“ef Is a Critical Resource Approximately half of. th.e pec.;ple |
llving In Jodhpur work in agriculture, but farming is difficult in thc;s
dry ‘€gion. The desert soil requires a great amount of water to produce
"10ps, and farmers depend on the monsoons for that x'fvat.er. EYery year,
People wonder how much rain will come and when w1ll' it arrn'fe.f '
The rains come late in some years. Sometimes too little rain falls,

- e ilies that
Sulting jp, crop failures and shortages of drinking water. Families

, : . As
N oyt of food sometimes survive by eating samas, a wild grass

*eople 8YOW weak from hunger, disease Spr eads more E?Sil)’- .
The People of Jodhpur have learned to adapt to t.heli"sen;l;ac >
“ In additiop to growing crops, many farmers raise livestock,

. ater, some
ViVe on native plants when Crops fail. T%Flnf::;i :{rips directly
e : 1in whicC
have begun to use drip irrigation, 1 ttle water

, | s irrigation method, li
4 plant’s roots. With the use of this 1rriga tul use of water makes

Mgt

The Blue City Beneath the Fort

The Mehrangarh Fort was built in 1459.
It sits on a tall hill overlooking Jodhpur.
Because the huildings of this city are
painted blue, Jodhpur has earned the
nickname the Blue City.

The Dry Plains Near Jodhpur

Water is a luxury in the area around
Jodhpur. Women must sometimes
walk miles in scorching heat to fetch
drinking water for their families. Wind
can pick up the thin dust on the arid
plains, creating dust storms. These

dust storms are common before the
summer monsoons.
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4. Waiting for the Rains in Kolkata, India

Kolkata is a city of contrasts that has been described as both th

“City of Joy” and the "Dying City.” Its modern skyscrapers. tower over he
muddy Hooghly River, which is a branch of the (?anges River. When the
Honsoons come during the month of June, the river tloods. After a i
shower or two, Kolkata finds itself knee-deep, or even neck-deep, in wate,

Wet Summers and Dry Winters Around 12 million people call
Kolkata home. About one-third of the city’s residents live in slums,

The city’s winters are dry and pleasant, with moderate winds blow-
ing in from the north. From June to September, the winds shift direc-
tions, as the moist monsoon air blows in from the Indian Ocean. The
monsoons can dump nearly 50 inches of rain on the city in only four
months, and temperatures can soar to 100°F. In this way, these summer
rains present a great challenge to the people of Kolkata.

Monsoon Rains Begin and End Life Kolkata floods easily. The ity’s
old canals overflow quickly when rainwater fills the streets, and buses
and taxis can’t navigate the flooded roads. Children must wade to school
through waist-high water and spend the day in wet clothing. Nevertheless
the monsoon rains are welcome because the farmers need the rain to waf
their crops. The rains also provide relief from the sticky summer heat
Kolkata has found ways to deal with the summer floods. In the pash?
System of canals drained floodwater out of the city. This system W& Jatet
ab'andoned in favor of modern streets and sewers, but when to0 much

Str :
N fr(:j br-eed}sl osquitoes. Diseases that are carried by mosquitoes such
dria, then spread quickl
causing people to get sick or die:
TodaY: OfﬁCia ’ 5 P P g 12 4

Is in Kolkata are working to rebuild the city’s antiq:t
h the flooding. Sewer lines are being repaired ° o
Ore water during storms, The city is also working "

ar of debris so th - npstred”
. at more w a1n dow
during heavy rains. € water can dr




in the Rain Shadow: Pune |

, Living ndia
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(Cv ;o et ; i ) y o SO00NS. h
.nntraSL Pleapltatlon In Pune often totalg less than 30 inches [, lll
L ‘ S 10r the
fﬂ“re yea ks
A Yeﬂf’Rou"d Dry Climate Between Mumbai and Pune lies part of
| pountain range known as the Western Ghats. A« the momok p 'Od
* . e of the s . ) SO00N wi
ey the slopes of these mountains, the air cools and releaces i nds
* =S dSES 1S

side of

aisture: BY the time the monsoon winds reach the downwind
the qpountains, the air retains very little moistyre

pune sits 1 a rain shadow on the opposite side of the Western Ghat
ats

om Vumbai. While the coastal city of Mumbai must prepare for heay
in, Pune 18 spared from flooding. For the majority of the year, the air '
< dry and pleasant, and the monsoons bring welcome rains from about

une to September.

Limited Rainfall Makes Water Precious The people of Pune have
earned to survive with little water. Farmers here raise sugarcane, a crop

that requires large quantities of water. They also plant crops that are
more drought resistant, such as sugar beets.

Pune has also tried to increase its rainfall with cloud seeding, a Living in a Rain Shadow
pI‘OCﬁSS that iIlVOlVES dispersing chemicals 1nto the alr in order to cause Pune lies In a rain shadow Farmers
rin. Rain falls when the water vapor in clouds condenses into droplets, in the area can grow crops. like rice
which form around tiny specks of ice in the air. Under the appropriate only if monsoon rains are plentiful. In
conditions, clouds can be seeded to encourage this condensation to these paddy fields near Pune, people
occur. Usually, this seeding is accomplished by spraying the clouds from work to cultivate rice, aided by the

the air with tiny amounts of either silver iodide or dry ice. The hope is monsoon rains.

that water droplets will form around these “seeds.”

It is difficult to determine the effectiveness of cloud seeding in the
Pune region because no one knows the amount of rain that might have
fallen without seeding. However, for people living 1n 2 rain shadow, the
possibility for more rain makes seeding worth the expense.
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