
Face to face with 
climate change

STORY BY GAIA VINCE PHOTOGRAPHY BY NICK PATTINSON

Indigenous communities are on the front line  
of global warming – but those being hit especially  
hard are adapting to adversity with ingenuity. 

Looking to the future. Around the world from 
Cabbage Tree Island, NSW, to Bangladesh and India, 
Bolivia and Kenya, indigenous communities are 
meeting the challenges of climate change head-on.

Opposite, from le! to right, top to bottom:  
Cabbage Tree Island, NSW; Char dweller, Khulna, 
Bangladesh; Char dweller, Khulna, Bangladesh;
Chewang Norphel, Ladakh, India; Turkana woman, 
Kenya; Luciano Mendez, Ovejeria, Bolivia; 
Turkana boy, Kenya; Cabbage Tree Island, NSW; 
Char dweller, Khulna, Bangladesh. TO
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HERE WAS A WOODEN platform 
here where we used to fish, and 
a clump of trees…that’s where 
the shed was,” said Joanne Bolt, 
grasping a sapling to stop herself 
sliding down the muddy bank. She 
pointed at the swirling water, like 

an old lady recalling childhood landmarks. But Joanne, 
a member of the Bundjalung Aboriginal community, is 
30 years old and it’s not some new development that 
swallowed her memories – it’s the river. 

Like a thick, brown python, the Richmond River 
encircles Cabbage Tree Island, 18km from Ballina 
on the coast of northern New South Wales – and 
every year lapping tides further diminish the island. 
Drought has reduced the river upstream, while more 
frequent storm surges have flooded the mouth, push-
ing salt water through the mangroves and eating 
away at the banks. The shoreline has receded 5m 
here in 10 years and experts are convinced this is 

population lives within 50km of the coast, some will 
lose their beachfront holiday houses, some will lose 
their homes and others will lose everything. Survival 
is not just down to geography. Here, and across the 
world, indigenous people are especially vulnerable. 

According to the United Nations, the term ‘indig-
enous’ refers to any group of people who have an 
ancestral connection to their land, who practise 
customs and have a culturally identifiable way of 
life, which may be very different from the culture  
of the dominant society. A report by the UN Perma-
nent Forum on Indigenous Issues states: “indigenous 
peoples are among the first to face the direct conse-
quences of climate change, due to their dependence 
upon and close relationship with the environment 
and its resources… Climate change exacerbates the 
difficulties already faced by indigenous communities 
including political and economic marginalisation, 
loss of land and resources, human rights violations, 
discrimination and unemployment.”

Climate change may be a global phenomenon, but its 
effects hit certain communities far harder than others.
partly the result of climate change. A 2009 federal 
government report on the risk climate change poses 
to Australia’s coasts found that as many as 1700 
residential buildings in the Tweed area, and 62,000 
in NSW as a whole, would be threatened this century 
by storm surges and rising sea levels. 

“The tides are getting higher and higher…the bank 
just keeps sliding into the water. We’re really worried 
for our houses,” Joanne said. While she talked, we were 
joined by other members of Cabbage Tree Island’s 
Aboriginal community, whose ancestors have lived 
off the island’s abundant resources for centuries. One 
by one, they spoke up with their concerns. “Even the 
fishing has changed,” said Marcus Fergusen. “We can 
catch ocean fish now.” At high tide, the water laps at 
Marcus’s back steps and sometimes his house is inun-
dated. The heavier, more unpredictable storms and 
severe droughts expected with global warming will 
only make things more difficult for these people.

As with many indigenous communities globally, 
Cabbage Tree Island is marked by poverty and unem-
ployment. The life expectancy of Aboriginal people 
in NSW is 54 years, compared with 76 years in its 
wider population. When I visited, men and women of 
working age sat listlessly along the kerbs. Marcus has 
a job, working in a community reforestation program, 
but money is tight. “What will you do if your house 
continues to be flooded?” I asked. “I’ll have to leave,” 
he said. “I’ll have to find somewhere to rent in the 
city, far from friends and family.” 

Climate change may be a global phenomenon  
but its effects hit certain communities far harder 
than others. In Australia, where 85 per cent of the 

In December 2008 I left my job as an editor and 
journalist in London and set off with my partner, pho-
tographer Nick Pattinson, to document the effects of 
climate change on indigenous people living in poverty 
around the globe. Although these people get little 
publicity, they are the ones already on the front line 
of global warming. The journey has taken me to six 
continents over more than two years and, along the 
way, I’ve seen scenes of devastation but also inspiring 
examples of ingenuity overcoming adversity.

SCALE THE RICHMOND RIVER up 100 times, 
and you get erosion problems of an entirely  
different magnitude, as we discovered in the 

borderlands of India and Bangladesh in April 2009. 
The Ganges River in India’s state of West Bengal is 
vast – an entire landscape of river where the cafe-
au-lait expanse merges with land so flat and brown 
it seems merely an extension of the same mighty 
flow. In the town of Maldah, 275km north of the 
city of Kolkata, we passed through rich fruit farms, 
with shady mango orchards and gnarled mulberry 
trees. The houses became progressively shabbier and 
the road petered out into a muddy track lined with 
bamboo shacks; it began to resemble a no-man’s land, 
a refugee camp for the displaced and forgotten.

The Ganges has shifted 14km east in the past  
40 years, eroding 850sq.km of land. While poor river 
management and badly planned engineering works 
have contributed, the situation is also the result of 
global warming. Both US Geological Survey (USGS) 
data and NASA satellite images have shown that the 
Gangotri glacier in the Himalaya, which feeds the 
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CASE STUDY

Cabbage Tree Island AUSTRALIA

PROBLEM: Storm surges have flooded the mouth of the Richmond River, in far northern NSW, 
pushing salt water inland and eating away the riverbanks. Shorelines have receded 5m in 10 years.

SOLUTION: The NSW government is allocating $10 million to improve infrastructure. It has commissioned  
a report on Aboriginal women’s heritage here and in Ballina to help document the culture.

Encroaching river. Tides are getting higher around Cabbage Tree Island (top), driving ever-increasing volumes of water up the estuarine Richmond River, 
eroding riverbanks and threatening the homes of island-dwellers like Marcus Fergusen (bottom left), of the island’s community. Joanne Bolt (bottom right, 
second from right) and her neighbours have watched the river erode several metres off their riverside blocks in recent years.

Cabbage
Tree Island
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CASE STUDY

Khulna BANGLADESH

PROBLEM: Poor river management and climate change have led to unpredictable flooding of agricultural 
land. With the paddy fields inundated with sea water, rice farmers were no longer able to raise their crop.  

SOLUTION: Starting 10 years ago, rice farmers opened their sluice gates to the sea water and began  
trapping shrimp larvae. Since then shrimp farming has developed into a highly profitable industry.

Switch to survive. As agricultural land is claimed by flooding, Bangladeshis are finding new ways to stay afloat. Turning from rice to  
shrimp farming (above) has helped many in the area around Khulna survive, but is there enough to go around? The success story has  
attracted 40,000 rural migrants to the city’s overcrowded slums (below). These people have lost land and livestock to rising floodwaters.

Khulna
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Ganges, is melting and shedding its water increasingly 
rapidly, and has retreated 1km in the past 30 years. This 
has led to unpredictable flooding events and is also 
destroying the water supply on which millions rely.

In the village of Panchanandapur, 22km south-west 
of Maldah, we saw emaciated people living in thatched 
huts. This had been a thriving market town but the 
river has destroyed homes, farmland and livelihoods 
many times. In 2003, one episode took 115 schools, 
the entire marketplace, shops and an untold number 
of houses. Forty thousand people were affected. Some 
desperate families have taken their chances on chars 
– temporary islands formed in the river. There they 
build homes, raise crops and rear livestock on highly 
fertile silt that could persist for 15 years, or be washed 
away in the next June monsoon.

Panchanandapur-born Khidir Box and his friends 
took me in a battered boat to visit some char-dwellers. 
On the way he pointed out the location of former 
landmarks: “There was the mango orchard… This is 
where the primary school was… and the three-storey 
government building.” Swallowed by water, these now 
lay 150m from the existing shoreline. Like Joanne Bolt, 
Khidir was pointing at nothing but the river.

From the boat we stepped gingerly onto a sand 
island, known temporarily as Fishhead because of its 
shape, said Khidir. A gaggle of curious and excited 
children rushed to greet us and I found small hands 
pressed into mine as we were taken on a guided tour 
though the settlement. The char-dwellers welcomed 
us into their simple homes to share the little rice they 
had. It was the dry period, when Mother Ganga was 

Gaia Vince is an Australian journalist based in London. 
She has travelled around the world reporting and blogging 
on the effects of climate change. As well as contributing  
to AG, she writes for the BBC, New Scientist and The 
Guardian. Nick Pattinson, her partner, is a photographer.  

calm, said Khidir. But a month or so later, she would 
swell and the island would be inundated. The Fishhead 
char had been created by the river five years earlier 
but nobody knew how long it would remain – and 
who would finally be swept away with it.

On the other side of the mighty Ganges, many kilo-
metres away in Bangladesh, I met people coping with 
flooding in an entirely different way. The rice fields 
near the city of Khulna, 125km south of Dhaka, have 
largely been converted to shrimp farms, as rice won’t 
grow in the salty water. After the garment industry, 
shrimp farming now provides the country’s most 
important foreign export. It emerged only 10 years ago 
when one clever farmer decided that, instead of closing 
his sluice gates against the sea water, he would open 
them up and trap shrimp larvae inside. That year he 
produced a profitable yield of shrimp, the idea caught 
on and others began to join him. 

But while shrimp farming has brought wealth to 
many near Khulna, it has also attracted 40,000 flood-

rising sea levels have been evident here for some time, 
said Jamal. Starting about five years ago, whenever 
the full moon brings the highest tide the filthy water 
reaches knee-height in their house. 

According to University of Dhaka climate scientist 
Dr Atiq Rahman, who is on the UN Intergovernmental 
Panel on Climate Change (IPCC), sea levels are rising 
by 7mm a year here, which is more than twice the 
global average. “Bangladesh and Vietnam will be the 
countries most affected in the world by rising sea 
levels, because a large portion of their population lives 
in river deltas,” he said. “In Bangladesh, the shallow, 
funnel-shaped Bay of Bengal intensifies cyclones 
and storm surges, increasing impacts on low-lying 
coastal plains. Just a 5m rise in sea levels, for instance, 
would submerge 11 per cent of the productive land of 
Bangladesh, displacing over 30 million people.” 

WHAT IF YOU DON’T live on a river delta, 
but on a low-lying tropical island? On a 
trip to the Indian Ocean island state of 

the Maldives, also in early 2009, we met worried 
locals whose entire islands are vanishing below the 
waves. Data from gauges across the world show sea 
levels have been rising for several decades. This is 
happening for two reasons, both linked to climate 
change: first, warming is causing sea water to 

Char-dweller.  
In West Bengal, India, 
this young fisherman 
lives with his family  
in a bamboo hut on a 
char – an island of 
sand that appeared in 
the Ganges five years 
ago. His parents lost 
everything when the 
swollen river washed 
their village away 
during floods in 2003.

displaced migrants a year to the city’s apparently 
gold-paved streets. In the slums we met Jamal Fakir, 
his wife Rakha and their five children. Although we 
were 120km from the Bay of Bengal, the effects of 



“We’ve already begun our mass exodus... It means  
an end to our home, our state and our language.”

change is not just an environmental issue,” he said. 
“It’s a human rights issue that risks the homes, liveli-
hoods and lives of millions of people. People around 
the world have a responsibility to help those who are 
most vulnerable.” The waves lapped benignly against 
the golden sands and I reflected that, though this is 
a honeymoon paradise for some, for the indigenous 
Maldivians, it’s a sinking ship.

WHILE THE MALDIVES and Bangladesh 
are drowning, other places have too 
little water. Climate change is causing 

unpredictability in weather systems the world over 
– increasing the frequency and severity of droughts, 
leading to crop failure and starvation. “Some of the 
most profound and direct impacts of climate change 
over the next few decades will be on agricultural and 
food systems,” said Dr Christopher Funk, a geographer 
and climatologist at the University of California, 
Santa Barbara. The predicted warming of the Indian 
Ocean could result in a decrease in rainfall of up to  
25 per cent on eastern and southern Africa. According 
to one of the reports Christopher has written: “By 
2020 all of Africa will have an expected crop reduction 
ranging from 10 to 20 per cent.”

In November 2009 we were making our way across 
Africa and were confronted by some of the effects of 
drought in the barren and ancient Great Rift Valley, 
which spans Ethiopia and Kenya in the continent’s 
east. Here nomadic tribesmen are abandoning a way 
of life that has remained unchanged for centuries. The 
region is plagued by banditry and violence and ignored 
by the government and police, so we took the risky 
48-hour journey north from Kenya’s capital Nairobi to 
Lake Turkana in a truck driven by Father Fabio Miguel, 
a Catholic priest who works at a mission.

The desert was unrelenting and expansive, bone-
dry under a blue sky that held no memory of clouds or 
the life-giving rain so desperately needed. Hundreds 
of kilometres of grey-and-ochre landscape were 

‘thermally expand’, and second, melting ice shelves 
and glaciers are ending up in the oceans. President 
of the Maldives Mohamed Nasheed is shoring up 
defences at a national level with embankments and 
sea walls, and internationally by aiming to become 
the world’s first carbon-neutral state. 

On Dhuvaafaru island in Raa Atoll, about 175km 
north of the Maldivian capital, Malé, we visited former 
residents of Kandholhudhoo Island. Their home was 
no longer habitable following the Boxing Day 2004 
South-East Asian tsunami. As sea levels rise, islands 
that are left with little high ground can no longer be 
defended against these natural disasters.  

How many more such projects can aid agencies 
fund and, as sea levels continue to rise, for how long 
will these tsunami-resistant structures remain effec-
tive? Eventually, the Maldives and low-lying Pacific 
Island states such as Tuvalu and Kiribati will sink 
too far below the waves to remain habitable. “We’ve 
already begun our mass exodus,” President Anote Tong 
of Kiribati told me. “It means an end to our home, our 
state and our language, but we have no choice.”

When I met President Mohamed Nasheed in the 
garden of his Malé home, he described defending his 
own people from rising sea levels as a humanitarian 
challenge on the scale of World War II. “Climate 

People’s champion. 
Mohamed Nasheed, 
President of the 
Maldives, was elected 
to office in 2008, 
pledging to put the 
human rights 
dimension of climate 
change on the 
international  
political agenda. 

When we were there, the evacuees were moving 
into a new village on Dhuvaafaru, which is on higher 
ground than Kandholhudhoo. It was an emotional day 
for the 4000 tsunami survivors, who were starting a 
new life separated from the traditions of their ances-
tors. Homes, schools and medical facilities were built 
on Dhuvaafaru by the Red Cross in the biggest single 
construction project they have ever undertaken.  
“It hasn’t been easy, but we have certainly provided  
a safer environment where these people will be better 
protected from any future natural disaster,” said  
Per Jensnaes, a Red Cross delegation member.  
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CASE STUDY

The Maldives INDIAN OCEAN

PROBLEM: Rising sea levels are encroaching on the archipelago’s islands and making them more vulnerable 
to natural disasters such as tsunamis. Some have already become permanently uninhabitable.  

SOLUTION: The Maldivian government is erecting embankments and sea walls to protect islands from 
rising sea levels. Evacuated communities are being resettled on islands under less threat of flooding.

Shoring up. After high tides flooded more than half of the Maldivian capital, Malé (above), in the late 1980s, a concrete sea wall was built with Japanese 
aid. However, the structure could not prevent further flooding in the wake of the 2004 Asian tsunami. The Red Cross has built houses, schools and 
medical facilities on Dhuvaafaru Island (below) to provide a safe haven for tsunami survivors whose home island is no longer habitable.

Maldives
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CASE STUDY

Lake Turkana KENYA

PROBLEM: Severe, prolonged droughts in the region have pushed nomadic tribes to the limits  
of survival, leading to intensified inter-tribal conflict over scarce livestock and water sources.

SOLUTION: Turkana tribespeople are adapting their traditional way of life. Instead of following their goat 
and camel herds in search of water, some are settling by the lake and the women are learning to fish. 

Painful transition. For these Turkana people (above), adopting a settled existence on the banks of Lake Turkana means a greater chance of survival – 
but the loss of their cultural identity as nomadic herdsmen. Meat, milk and blood from cattle, goats and camels are the staples of the traditional Turkana 
diet. Fishing (below) provides a source of protein year-round, at a time when finding grazing pastures for livestock is becoming increasingly difficult.

Lake Turkana
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interrupted only by the stench of death as we passed 
the decaying corpses of camels and goats. After a 
difficult journey, we reached Loiyangalani, a nomadic 
settlement of 100 stick-and-skin houses inhabited by 
rail-thin Turkana people wearing the bright beads 
and colourful cloths of their tribe. We were warmly 
greeted, and though these people were thirsty and 
hungry, they offered us what they had: incense made 
from the gum of a tree found 35km away. Only women 
and young children were present – the men were off 
trying to reclaim a goat herd that had been stolen the 
night before by another tribe.

“A little bit of drought forces the different tribes to 
live closely and cooperate over the few water sources. 
But if a drought is too severe or lasts a long time, 
then animals start dying and tribes steal cattle from 
each other, leading to violent conflict,” said Father 
Miguel. “When the drought is really bad, people get 
their animals back more easily, because the raiding 
tribes and the animals they take are too sick and 
weak to go very far.”

The drought was really bad. Some of the highest 
temperatures on record had caused what little water 
there was to evaporate from wells and reservoirs, and 
the sparse vegetation was heavily overgrazed. It’s not 
that the nomads are unfamiliar with arid conditions 
– they live in a desert – but droughts are becoming 
more frequent, and the rains between them shorter. 
Droughts used to occur every nine or 10 years, followed 
by rains. The past decade had seen severe droughts 
occurring every other year, and it hadn’t rained at all 
in some parts for the past four years.  

Traditional drought-management strategies no 
longer work, as there’s no time for people and animals 
to recover before the next one hits. More than 8 million 
semi-nomadic people in northern Kenya and southern 
Ethiopia survive by following water sources. As the 
pastures shrink, people are brought into the sorts of 
conflicts that Father Miguel described. With their 
animals dead, their children sick and their government 
unwilling or unable to help, the region’s Turkana, Sam-
buru, Dassenach and Borana tribes were fighting each 
other over the few remaining water sources. Whereas 
inter-tribal conflicts were once fought with sticks and 
spears, violence in neighbouring Somalia and Sudan 
has provided the region with modern weaponry. 

Jeanine Cooper, head of the UN office for the co-
ordination of humanitarian affairs in Nairobi, Kenya, 
described the situation as “a climate-change conflict 
that is going to get far worse”.

But even here at Loiyangalani, where people are 
clinging to life, I saw determination to survive. Early 
one morning, with the sun already fierce, I crossed 
the broken ground towards the jade expanse of Lake 
Turkana and found Father Miguel at the water’s edge 
with a group of Turkana women. He was teaching 
these widows of inter-tribal conflict how to fish. The 
Turkana live on a diet of blood, milk and meat from 
their livestock and have traditionally looked down 

a climate adaptation that spells the end of a nomadic 
way of life, but it might just allow these women to 
survive a famine that is killing thousands.

WHILE IN EAST AFRICA DROUGHT is turning 
nomads into settlers, in South America 
it is causing the desertion of centuries-

old settlements. Villagers are leaving their homes in 
the once-fertile Andes, driven out by the effects of 
climate change on the water supply, as I discovered 
in Ovejeria, Bolivia, in July 2010.

Three-quarters of a century of sun and toil have 
shrunk Luciano Mendez so that his dry, brown skin 
wrinkled around his body like the shell of a walnut, and 
his faded clothes hung loosely from his small frame. 
But, under his hat, his face was as sharp and pointy as 
a bird’s. He walked over to us from a parched field and 
I asked him how his maize crop was faring. This had 
to be translated into Quechua, the ancient language 
of the Incas, because Luciano doesn’t speak Spanish. 
He gave a dry, gasping sigh of a laugh and said there 
wasn’t enough to eat, let alone sell, pointing to a 

Turkana widow. 
Many women in the 
tribe are widowed at 
an early age, their 
husbands dying in 
inter-tribal conflict  
or as a result of 
illness. By learning  
to catch fish, these 
women are able to 
feed their children 
and themselves, 
improving their 
social status.

on fishing as an inferior occupation. Before Miguel’s 
experiment it was unheard of for women to fish. 

The lessons had been underway for only two 
months but already the women were better fed, their 
smiles broader. Widows who had long tolerated their 
lowly position were slowly gaining in status. Being 
settled around the lake, they were able to take advan-
tage of education and healthcare facilities in nearby 
villages and towns. Relying on fish as a food source is 
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Bolivia, Lake Titicaca will evaporate and the country 
will largely turn to desert. 

“In the next five to 10 years, all the glaciers below 
5500m will have gone,” tropical glaciologist Professor 
Lonnie Thompson of Ohio State University told me. 
He’s been taking core samples from Andean glaciers 
for 40 years. “The Quelccaya glacier in southern 
Peru, which is the world’s largest tropical icecap, 
retreated at 6m per year during the first 15 years 
we studied it [to 1990], and then 60m per year in  
the past 15 years. That’s a 10-fold increase.” And as 
the glaciers go, so too do the lakes at their bases, a 
water source on which thousands of rural people 

April. But in the past decade, much has changed. 
The previous two years, the rains came in January 

and petered out by March. “We only get 20 minutes 
of rain every few days – a maximum of one hour 
a week during the rainy season,” Luciano told me.  
By August, he’d have to walk his animals 30km away 
to feed and water them. It’s no job for a 75-year-old, 
but what choice does he have? “The cows die first, then 
the donkeys,” he said. “Goats are the hardiest.” 

A 2010 report in the journal Global Change Biology, 
based on ancient climate records, predicted that 
if average temperatures rise just another 1.5°C in 

depend. Peru’s total glaciated area shrank from 
2000sq.km to 1500sq.km over 30 years, representing 
an estimated 7 billion cubic metres of ‘lost’ water.

Although Luciano has chosen to stay in his Andean 
village, others feel they have no choice but to leave. 
Most end up in cities; they are easy to spot because 
of their rustic clothing and belongings wrapped in 
a shawl and slung over their shoulders. 

“There is nothing to keep young people here, not 
even enough food,” said Dr Effrain Peducassé Castro, 
an agronomist at the University of San Francisco 
Xavier in Sucre, Bolivia. “Because of the drought, the 
region has lost much of its biodiversity – the plants 
that used to survive here and feed the animals are gone, 
and so too are the cereal varieties that people planted.” 
During the past 15 years, people have denuded the 
mountain slopes for fire- and building wood and 
fodder. Much can be blamed on the villagers’ poor 
environmental guardianship, said Effrain, but climate 
change has caused the rains to become irregular, so 
the farmers don’t know when to plant, or if the rains 
will last long enough for the crops to mature. 

 ECHOING THE RURAL EXODUS, we headed to the 
city. In September 2010 on the outskirts of Lima, 
the Peruvian capital, I found Andean refugees 

living in newly established slums in the shanty town 
of Bellavista. This coastline is one of Earth’s driest 
regions – Lima receives less than 15mm of rain per 
year – and the slums are home to 2 million people, all 
of whom must pay private companies to deliver water. 
It’s a situation resident Javier Torres Luna is trying to 
change, using an ingenious method to collect water 
from the thick, grey ocean fog that hangs over the 
city from May to November. It’s not that there’s no 
water there; it just doesn’t fall as rain. 

On the small hill that rises above Bellavista’s 
hastily constructed sprawl, Javier and his neighbours 
have erected large nets to harvest precious drops from 
the wet air. Fog-carrying wind from the ocean hit 

Barren outlook. 
Luciano Mendez  
is one of the last 
remaining villagers  
in Ovejeria, Bolivia, 
formerly a flourishing 
farming community. 
Changing weather 
patterns have made 
farming untenable 
and younger 
generations have left 
the village to live in 
cities hundreds of 
kilometres away.

few remaining corn husks cradled in the branches of 
a tree. Luciano lives alone in an adobe hut – all of his 
eight children live in distant cities.

Climate change has decimated the village. In 2000 
there were 90 families, but only nine remain. Until  
15 years ago, the village had been a farming com-
munity whose maize, quinoa, potatoes, avocados 
and fruit were sold hundreds of kilometres away in 
La Paz, the administrative capital of Bolivia. Ovejeria 
is located in the nation’s fertile bread basket, 2400m 
above sea level. It relies entirely on glacial melt and 
rainwater for irrigation. In the past, the rains were 
reliable, arriving in November and lasting well into 

If average temperatures rise just another 1.5°C  
in Bolivia...the country will largely turn to desert.
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CASE STUDY

Bellavista and Licapa PERU

PROBLEM: Changing weather patterns and retreating glaciers are affecting water supply across Peru.  
Two million people in slums outside the capital, Lima, are forced to pay private companies to deliver water. 

SOLUTION: Slum residents are ‘harvesting’ water from ocean fog using large nets. In the Andean village  
of Licapa, locals are attempting to re-glaciate the mountain that used to provide them with melt-water.

Whitewash. Farmers in the Andean village of Licapa paint a rock face white (right) to increase the reflectivity of the surface and reduce its temperature.  
They hope this will allow rainwater to freeze on the mountain in winter.  In the slum community of Bellavista, on the outskirts of Lima, Javier Torres Luna 
(middle left) and his neighbours experimented with different net structures (top left) to see which was the best at harvesting water from ocean fog.  
Bellavista resident Magally de la Cruz (bottom left) uses the harvested water to wash her clothes. 

Lima Licapa
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  READ more of Gaia’s dispatches from the road at  
www.australiangeographic.com.au/journal/issue103.htm

the 40sq.m nets head-on and the results were audible: 
it sounded like a gushing fountain. “We had no idea 
it would work so well,” Javier said. Water coursed 
down the nets and was captured in gutters and tanks. 
It dripped through a sand filter where it irrigated a 
plantation of saplings and was used by the com-
munity for washing and drinking. In as little as four 
years, the trees will be large enough to trap the fog 
in their foliage, producing a self-sustaining run-off 
that Javier hopes will replenish ancient wells.

While the peolpe of Bellavista were harvesting 
fog, other Peruvian communities were testing more 
arduous and desperate solutions. Two hundred and 
eighty kilometres south-east of Lima, alpaca farmers 
in Licapa were whitewashing the rocky, black face 
of the Chalon Sombrero mountain in the hope of 
bringing back a glacier that melted a decade ago. The 
villagers believed the white paint would increase the 
reflectivity of the surface – in a way similar to that 
of a real glacier – keeping the rock cool enough for 
rainwater to freeze on it in winter.

Nine months earlier, when I’d passed through the 
Himalaya in India, I’d met Chewang Norphel, who was 
using a different method to create artificial glaciers 
in the high-altitude desert of Ladakh. Chewang was 
slowing winter run-off streams using strategically 
placed stone embankments. And it was working: he 
had already created more than 10 glaciers in the past 
15 years – each averaging 250m long by 100m wide, 
and containing about 23,000cu.m of water. These had 
supplied water to some 10,000 people, rejuvenating 

crop fields and helping slow the tide of Ladakhi villag-
ers migrating to the slums of Delhi and Mumbai.

THROUGHOUT OUR JOURNEY, we saw how tribes 
and communities, who had relied for centuries 
on a largely predictable climate, were finding 

it baffling and difficult to adapt to the changes of 
the past 5–10 years. In Australia, while drought, 
heatwaves and the increasing frequency of extreme 
weather events have a direct effect on Aboriginal 
and Islander people, especially the elderly and the 
sick, climate change is also a profound cultural issue, 
according to Dr Donna Green. Donna studies climate 
impacts on Aboriginal communities and is based at 
the University of New South Wales in Sydney. 

“For many indigenous people, a connection with 
the land, with ‘country’, and with the climate is fun-
damental to their identity and an intrinsic part of their 
language, ancestry and culture. The community does 
not see itself as owning the land but is charged with 
looking after it,” Donna said. “If the climate becomes 
too hot, if the rains change or if the land becomes 
‘sick’ through degradation, it is deeply problematic. 
They feel this ‘sickness’ and with it comes a sense 
of shame for having failed to fulfil their caretaker 
obligations. Events such as storm surges or drought 
can be explained, for example, as a punishment for 
past deeds, and there are social repercussions for not 
looking after the ancestors properly.”

However, from Australia and Asia, through Africa 
and South America, I’ve seen how – given the right 
opportunities – communities can prevail against 
overwhelming odds to beat climate challenges. “If 
people feel they have control over their situation, 
they begin to work out practical solutions,” said Tom 
Crompton of environmental group WWF in London, 
who studies the psychology of climate change.

Ultimately, it is up to the whole world to help 
those on the front lines of climate change to defend 
themselves. The UN climate negotiations in Cancun, 
Mexico, in December last year were the most recent 
opportunity governments had to address this. How-
ever, indigenous peoples still had no official seat at 
the table and were only admitted as ‘observers’. 

“From the glacier-fed valleys of the Himalaya 
and Amazonia, to the thawing Arctic, to the islands 
of Papua New Guinea and [the] savannah of Kenya, 
indigenous peoples act as stand-ins for all of us,” 
said Dennis Martinez, of the Indigenous Peoples’ 
Biocultural Climate Change Assessment Initiative. 
“They are experiencing the first, most direct impacts 
of climate change, while [also] bearing the least 
responsibility for them,” he told me. Surely the time 
has now come to involve those most heavily affected 
by climate change in the international discussions 
that might just save them?

Ice man. In the 
Himalayan deserts of 
Ladakh, India, retired 
engineer Chewang 
Norphel is creating 
artificial glaciers by 
damming winter 
streams with stone 
embankments 
(right). The slow 
spring melt of these 
glaciers irrigates 
crops in the villages 
downstream.
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