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Amur Region, Russia. Sergei and I took a
bus to Arkhara. We passed miles of burnt
land, miles and miles, and often we could see
active fires...yet never any people with the
fires. People walking on the road, and sitting
beside us seemed not to notice flames
slipping in long, irregular lines across forest
or licking the tall brown grasses. From
Arkhara, we drove toward Khinganski Nature
Reserve. This landscape without people was
burned as well, or burning. As daylight
dimmed, the flames we saw on either side of
the road grew brighter, snapping the air.

We passed a long lake on the left, partly
frozen, and I began to wonder how we could
cross our little Kleshenskoe Lake to the
island. At the end of the road, I realized that
Sergei had no idea either. Sergei and the
driver conversed in Russian, and we looked
over the frozen, shadowy lake, dirty ice with
smooth spots that were holes into the water,
reflecting the sky. Too much ice for the boat.
Long rubber boots started appearing out of
the van, leggy boots with little room for feet.
Soon, we were carrying little suitcases and
water bottles, groceries, and Sergei held eggs
swinging in their own plastic bag as we set
out around the marshy shore in the dark.

I felt scared about crossing half-iced marsh
in darkness, and joked that it was useful
someone had burned here too, we could see
the ground better. Sergei chuckled. But not
long later when I quipped that we were lucky
to have drought too, I heard no response. The
drought is terrible here, and many wetlands
dry, cranes cannot nest.

Later, safe on the island, I asked if it was
normal for the ice to be going out on April 19.
No. Most years, we could have walked over the
ice in mid April. It seemed fitting that we had
come here for a meeting about climate
change, what warmth and dry years one after
another are doing and will do to wetlands and
cranes, and how we can respond to save our
conservation gains won over the past thirty
years at Khinganski and so many other
protected places.

The evening was balmy. We lingered
outside, listening to the high piping of Far
Eastern Curlew courting in the moonlight.
Later, White-naped Cranes unison called.

Climate is already changing the crane
world. Now is the time we need to be learning
and adapting our conservation strategies.
Environmental change on a global scale can
be so daunting as to paralyze individual
action, or hope. Yet our fifteen species of

cranes, responding to changes around them
on the five continents, bring the issues down
to, well an almost human scale. We can bring
a focused response, the necessary adaptations
seem easier to conceive and to manage.

Sandhill Cranes on migration. Photo by Tom Lynn

Here in eastern North America, changes for
the Sandhill Cranes are dramatic. Thirty-five
years ago, when ICF began, the midwest
population of Greater Sandhill Cranes
wintered almost entirely in Florida, with a few
outliers in the Okefenokee Swamp of Georgia.
Now, depending on the year, a third of these
birds winter in Tennessee. In two winters with
little snow, roughly 10,000 cranes remained in
northern Indiana feeding on the waste grain
in farm fields.

Climate is not the only change in the past
35 years. This crane population has tripled, so
it is natural the birds have become more
dispersed. And they have learned increasingly
to rely upon waste grain, a food source that
entirely changes their relationship to
landscapes. In Aldo Leopold’s time (just 70
years ago), Sandhills inhabited as close to
pristine, lonely wetlands as they could find.
Now the greatest numbers inhabit mosaics of
farms and wetlands. Impacts of climate
change interact with the deepening human
imprint on the land, and the responses of a
myriad of species.

Down the road from ICF, Leopold’s
daughter Nina and the Aldo Leopold
Foundation are tracking the sequence of
natural events each spring, as Aldo did in the
1930s. Some birds like the Fox Sparrow and
Eastern Towhee arrive in spring at the same
time as in Aldo Leopold’s day, while others
like the Eastern Phoebe and Rose-breasted
Grosbeak now arrive days or weeks earlier.
The former bird species appear to time their
migrations by the change in day length, while
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others by the accumulating warmth of the
season. Insects and plants are no longer in
synchrony with some of the birds that feed on
them. Research in Europe has shown that
some forest birds formerly hatched their

young at the time that primary food sources,
such as caterpillars, were also abundant. Now
the timing doesn’t match. Cranes belong to
the latter group of wildlife that has adjusted
their movements to temperature. We look for
the first cranes in spring in Wisconsin in mid
to late February, not in March as before.

Our cranes linger late when autumn is
mild. Two years ago, in 2006, a large and
growing flock roosted on the Wisconsin River,
not far from the Leopold shack, and fed in
fields two miles down Shady Lane Road from
ICE I felt so curious. What will they do as
winter comes? Weeks passed. Every day I
visited but at last felt anxious for the flock to
go. Cranes do not belong in Wisconsin in
January, something seems fundamentally
wrong when traditional patterns are broken. I
felt a growing dread of climate change.

A snowstorm hurled through the night of
January 14, and by early morning the last
individuals were fleeing south. Cranes are
hardy birds, but this flock must have had a
chill and arduous flight. The storm system
extended all the way south into Tennessee.

Eurasian Cranes show similar responses in
Germany, where some cranes never left in
winter 2006-07, and in Beijing, where the
species now winters on the city outskirts. But
changing climate brings weather that is more
varied and extreme. Eurasian Cranes have
wintered far north of their previous winter
range along a river separating southern
Uzbekistan from Afghanistan. Sudden severe
wintry conditions killed hundreds, perhaps
thousands this past winter.

Each of the 15 species has its own set of changing conditions,
and its own vulnerabilities. Whooping Cranes, for example, winter
in salt marshes along the Texas coast. A rising ocean would drown
all their habitats. The Brolga of Australia faces unprecedented
drought that is shrinking wetlands across temperate parts of its
range. It is on Asian cranes, however, that climate change is having
the most pronounced impact.

Siberian Cranes lose breeding marshes

The threat of climate change, independent of other human influences,
is most evident with the critically endangered Siberian Crane. Polar
regions have seen great changes in temperatures and weather patterns,
that in turn are affecting habitats critical for birds and other wildlife.

Scientists from the Institute of Biological Problems of the
Cryolithozone in Yakutia are studying the tundra environment, nesting
grounds of the Siberian Crane, and finding many indicators of change,
such as a drop in the surface of the permafrost layer. The lakes are
expanding where cranes nest, so that open water is replacing islands,
peninsulas, and low-lying shores. It is too early to know how far this
process will go, but already Siberian Cranes are losing nesting habitat.
Sandhill Cranes, that breed in the same areas, tend to use higher
ground and so are likely to be less affected.

For changes such as these, across vast tundra landscapes, there is
little that conservationists can now do except monitor what is
happening. Some nesting species may adjust, others may not. With
deterioration of breeding habitat, however, it becomes all the more
important to minimize the threats to Siberian Cranes during other
parts of their annual migration cycle, including short-term human
activities such as hunting or the diversion of water from their
wetland habitats.

Black-necked Cranes thrive in the short-term

Where climate is changing landscapes, we need to set high priority
on research to understand the impacts on cranes and other wildlife so
that we can devise conservation responses. The Black-necked Crane
inhabits high altitudes in central Asia, primarily the Tibetan-Qinghai
Plateau. ICF has made this species a research priority, and we have
good world population estimates from around 1990-92, as well as for
the most recent years. Numbers have increased across its entire range,
from about 5,500 to 10,900.

We believe this dramatic increase results from three factors. First,
some part of the apparent near doubling of the population may be
due to more thorough counts now, and perhaps the concentration of
birds at fewer sites in winter than previously. But there is no evidence
that sizable numbers of birds were missed in the early 1990s.

Second, shooting of cranes and other wildlife in the region has
been substantially reduced due to control of firearms, better
enforcement of wildlife protection laws and greater awareness among
the population. During this period, numerous nature reserves have
been established, and the older reserves now provide better protection
from disturbance and encroachment. This enhanced protection is a
significant reason for the increase.

Third, this region is especially affected by global warming. While
there is no direct evidence, we believe that crane mortality has been
reduced on both breeding and wintering grounds due to milder
weather. ICF will undertake additional research to learn more about
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New Horizons for
Cranes in DPRK

By George Archibald, ICF Co-Founder and Senior Conservationist

The Ga Hak Lu (Crane Watching Pavilion) was built between 1735-1742 and
was a part of the Anbyon Guest House where travelers could find lodging. The
architecture is simple and the building is one of the oldest in Democratic
People’s Republic of Korea (DPRK). Can you imagine sitting on the elevated
platform and watching Red-crowned Cranes on nearby wetlands while warmed
by spicy kimchee and thick blankets?

covered mountain, some enormous trees were felled to

create pillars standing on a stone base and supporting an
elevated platform beneath a sweeping tiled roof intended to
resemble the outstretched wings of a crane. Sitting under the
canopy, one gazed north across a wide plain to a line of high hills
behind which more forested mountains towered. The plain was
dotted with small lakes, fringed by spongy wetlands and transected
by an east flowing river, the Namdae — with a sandy bottom and
many grassy islands. The pavilion was called Ga Hak Lu, Crane
Watching Pavilion. From late November through mid March, the
calls of Red-crowned Cranes resounded across their winter home
on the Anbyon Plain.

Treasured by the people of Korea, Cultural Monument Number
103, Ga Hak Lu continues to stand in admirable condition. But its
surroundings have been transformed. From the pavilion one gazes
into a large playground of a primary school and from there to the
concrete buildings of downtown Anbyon above which the peaks of
northern mountains are just visible. In winter the dawn is not
broken by the primeval calls of cranes, but by patriotic songs and
announcements from loudspeakers. A few blocks away from the
pavilion, Natural Monument Number 203, an enormous two
hundred year old elm, rises from a small patch of earth surrounded
by the central town square. Perhaps this tree once sheltered other
Natural Monuments — Tristram’s Woodpecker, the Crested Ibis, and
the Oriental White Stork, all of which have vanished from the
Anbyon Valley and perhaps from the Korean peninsula. On two
other sides of the square, human-created cranes fly over concrete.

T wo hundred and fifty years ago near the base of a pine-

Continued on page 4
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Continued from page 3
conditions on the breeding grounds (the
counts described above were winter counts),
and document habitat conditions and
breeding success that may reveal the role of
climate change. We have surveys planned for
Ruoergai in 2009 and are preparing to do
baseline studies in Tibet starting in 2009 or
2010. Repeating these same surveys in later
years will enable us to track changes in
cranes and the ecosystems they inhabit.
Climate change scenarios for the future are
highly complex, and rely on models developed
with many assumptions that may or may not
prove valid in the long run. Field studies, for
example, of the extent of Arctic ice, often yield
results different from those predicted (polar
ice is melting much faster than expected).
Future scenarios have even less precision as
one attempts to look at specific areas.
Research on climate in Tibet, however,
suggests that any increase in Black-necked
Cranes is likely to be temporary. Tibet is
experiencing some of the most dramatic
climate change on earth, with average annual
surface temperatures rising by 1.1° C in the
past 50 years. Glaciers are rapidly melting,
perhaps leading to more water now during
breeding seasons. But less water will be
available once glaciers disappear — with major
impacts on river basins below (and hundreds
of millions of people) as well as on cranes and
other wildlife. Parts of the Tibetan-Qinghai
Plateau are predicted to have more rainfall in

Changing climate is affecting cranes across large parts of Asia. Map by Dorn Moore.

the future than now, but this change could be
offset by greater evapotranspiration, and likely
lead to substantially reduced breeding
marshes. Even now, at the key breeding area of
Ruoergai in Sichuan and Gansu, 6 of 17 lakes
larger than 6.67 hectares have dried
completely from 1985-2000, and the sizes of
the other 11 lakes have been reduced to
different degrees.

While we attempt to understand the
changes happening to wetlands and water in
Tibet, and how cranes interact with these
changes, the species will remain “vulnerable”
on the ITUCN Redlist for endangered species.

Changing rainfall threatens the
Red-crowned Crane

In regions where climate change will make
water supplies less predictable and less
secure, a range of important adaptations to
climate change are already clear. The
mainland population of Red-crowned
Cranes breeds in a transboundary region
where both natural and human communities
are sensitive to changes in rainfall. This
region, along the borders of Mongolia, China
and Russia, has abundant wetlands fed by
monsoons that dominate precipitation in the
east, but have less and less influence as one
travels west. As a result, rainfall sharply
declines from forested regions of Primorski
and Heilongjiang to grasslands of Inner
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Mongolia and ultimately the deserts of
Mongolia.

For much of this region, water supplies are
variable and have been inadequate to support
growing human populations and rapid
development. Numerous water engineering
schemes in all three countries have changed
natural flows, mostly to benefit agriculture,
industry, electric production, or send water to
the cities. On the western edges of the Red-
crowned Crane distribution, the climate
appears to follow thirty-year cycles. The key
exploratory studies for cranes and other
waterbirds, and the development of nature
reserves to protect outstanding wetland
habitat, occurred during the 1980s and early
1990s, during the wet part of that cycle. Now
that landscapes are mid-way through the dry
side of the cycle, most of those protected
wetlands are dry. Wildlife has shifted from
grasslands to forest-steppe, mostly at higher
elevations or to the north. As years of drought
continue, waterbirds, people and livestock
depend on ever smaller wetlands, with so
much disturbance from people and livestock
that birds are unable to raise any young at all.

At present, it is extremely difficult to
separate the impacts of recent human
development, the thirty-year cycles and the
onset of long-term climate change. Yet it is
evident that Red-crowned Cranes and many
other waterbirds face severe threat from lack
of water combined with accelerated human

activity. This year, ICF is working with
Chinese, Russian and Mongolian colleagues to
assess numbers and breeding success of Red-
crowned Cranes across this entire gradient,
from Lake Khanka in the east to the Argun
and Hui Rivers in the west, and on into
Mongolia’s Uldz and Onon River watersheds,
that have been the stronghold of the less
aquatic White-naped Cranes.

With the exception of Lake Khanka,
numbers of successfully breeding Red-
crowned Cranes are severely reduced. This
deteriorating situation has been
obscured by the numbers of
cranes unable to breed that still
inhabit the edges of marshlands or
former breeding sites. Five years
ago White-naped Cranes, breeding
in shallower wetlands, were less
affected. Now, White-napeds also
cannot breed.

In the past, water has been an
effective barrier keeping people
from the sensitive crane nesting
spots. Now people and their
livestock can walk almost
everywhere. In Russia, where rural
people believe that burning
grasslands will promote better
plant growth to feed their
livestock, fires have much more
severe impact because they sweep
over drying wetlands, destroying
nests and burning deeply into peat
exposed to the air. Low water also
makes it easier to get machinery
into place for ditch digging — so that
conversion of wetlands to farmlands has
accelerated. During dry parts of the cycle,
pressure grows to divert water from rivers and
lakes already stressed by lack of water, for
mines or other new development.

Variability in rainfall and scarcity of water
have become a priority problem, both for
supporting improved livelihoods for people
and for safeguarding the region’s
extraordinary diversity of cranes and other
waterbirds. Wetlands are intimately connected
with water supply and water quality, and
provide essential support for many economic
activities such as fisheries, livestock, and
growing tourism to natural areas in all three
countries. Vast amounts of carbon are
sequestered in the abundant peatlands of this
region. Without protection of wetland and
water resources, this carbon will be released to
the atmosphere — especially as fires burn away
peat exposed to air — accelerating the build up
of greenhouse gases. Fortunately, the
conservation actions needed in response to

wetlands loss — whether those losses are due
to human changes to the landscape, short-
term climate cycles, or long-term climate
change — are essentially the same.
Safeguarding water, and wetlands, needs to
be an integral part of water and development
planning for this region, based on studies of
the environmental flows needed to maintain
wetland functions. Policy and regulatory
mechanisms need to ensure continuance of
these environmental flows. Cooperating with
Chinese conservation and water agencies, ICF

This tundra landscape, prime breeding habitat of the critically endangered
Siberian Crane, already is changing due to warming conditions in the Arctic.
Open water is expanding over islands, peninsulas, and low-lying lake shores,
including favored nesting sites for the cranes. Photo by Crawford Prentice.

has helped develop water management plans
and mechanisms for delivering water to
Zhalong and other major wetlands of
northeast China — a process that can serve as
models for other wetlands. Protected area
networks, and other conservation strategies,
need to adapt to water variability and
frequent drought — in part, through
expansion of protected areas so that wetlands
are maintained that provide suitable
waterbird habitat during dry cycles.

Underlying all, a greater awareness is
needed of water, wetlands, and how all of us
can adapt to the changes ahead. From our
island in Kleshenskoe Lake, we were
surrounded by burnt lands. People do not
know the damage they cause. Again, it is not
necessary, at present, to differentiate climate
change from the other changes caused by
people. In preparing for climate change, we
should be maximizing the resilience of
human communities and of wetlands because
uncertainty and instability will become more
the norm. The magnificent Red-crowned
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Cranes symbolize the dilemmas these three
great countries face in the border regions —
how to safeguard water and other natural
resources while continuing to develop. As
these birds have done so many times, the
cranes can help inspire a wider vision and
solutions.

These problems have a human face as
well. At Keerqin Nature Reserve in Inner
Mongolia, where Red-crowned and White-
naped Cranes can no longer nest due to
drought, ICF is helping herding
communities adapt to the drier
landscapes. An aggressive effort
by the county government as
well as the nature reserve is
protecting the grasslands
essential to the livelihoods of
these herders. To sustain that
resource base, livestock herds are
now half their former size, but
still too large. ICF is assisting
with converting herds to more
productive varieties — such as
cashmere goats — while adjusting
how animals use the land. We
also support alternatives to
herding as a way to enhance
incomes.

For people who already feel
that they are struggling, it is hard

to think about climate change

and not lose hope. It can be the

same for those who care about

cranes and wild places. Yet the

ancient cranes are resilient and
surprisingly adaptable — it is so remarkable
how Wisconsin’s Sandhills and Japan’s Red-
crowned Cranes have recovered since Aldo
Leopold’s day. We ourselves must be able to
adapt as well. Science, as well as beauty and
hope, should be our companions in the years
of conservation effort ahead.

For more information about effects
of climate change on wildlife, see:

+ CMS Publication - Migratory Species and
Climate Change (2.5MB)
http://www.cms.int/publications/pdf/CMS_Cimat
eChange.pdf

+ CBD/UNEP-WCMC Publication: Global
Climate Change and Biodiversity (1.2 MB)
http://www.unep-wcmc.org/information_
services/publications/GCCB2003.pdf

+ WWFE Report: Global Status Report - Bird
Species and Climate Change
http://www.panda.org/about_wwf/what_
we_do/climate_change/publications/index.cfim?ulN
ewsID=86520]






