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Adapting to the inevitable

Negotiations on measures against global warming start tomorrow in Copenhagen. But the 
limitation of greenhouse gas emissions will by far not be enough.

VON JULIA GROSS

With the UN climate summit in Copenhagen starting on Monday, many numbers will make 

it to the headlines again. For example the various percentages saying how much individual 

countries, want to reduce their carbon dioxide emissions. Along with discussions about the 

time period during which they want to achieve these reductions and of course the level from 

which to start the calculations, also called the baseline. 

Two degrees is the huge goal that the world community wants to limit the average 

warming of the atmosphere to. Two degrees because it seems still feasible. To achieve this 

goal, scientists have calculated that CO2 content of the atmosphere will need to be 

permanently stabilized at less than 450 molecules of CO2 per one million molecules of air 

(ppm, parts per million). 350 ppm would be even better. This can be done for example 

through the use of renewable energies. 

But reducing carbon dioxide emissions - even if it has dominated the public discussion – is 

only half the battle. Anyone who thinks we would get around the predicted changes in 

climate if the parties in Copenhagen could only agree to appropriate targets, is mistaken. 

Even if the negotiators should agree on a binding agreement in the next two weeks, even if 

the adopted restrictions should be implemented without delay internationally, that does not 

mean that there will be no climate change. Because the average temperatures will defniteley 

rise in coming decades - and with some probability the rise is going to surpass the two-

degree mark. 

Why is this? Let's assume that the international community agrees to reduce carbon 

dioxide emissions by 2050 by 50 percent, and starts implementation immediately: Average 

temperatures would still rise until approximately 2065 and then slowly begin to fall again. 

With a probability of about 20 percent this temperature increase would exceed 2.5 degrees 

Celsius. "This is because the whole system is very sluggish, especially the oceans. You can 

compare it to a big ship: It doesn't immediately come to a halt when somebody shifts gear 

from full speed to reverse, "says Peter Hoeppe, head of Georisk- and Climate Research at 

Munich Re.

An immediate reduction would be the ideal case. But if takes ten more years to control 

CO2 emissions, the Earth will still warm until 2080 according to the forecasts, almost 

certainly by an average of 2.5 degrees, possibly by as much as 3.5 degrees. If action is 

delayed even further, that means even more warming over a longer period of time. Apart 

from that, due to the complex interactions it is really diffcult to estimate how fast the earth's 

reaction to lower CO2 levels would be . It is therefore possible that the "heated" state lasts a 



long time - certainly more than one hundred years. 

"We must realize that we can solve the problem completeley by solely reducing greenhouse 

gas emissions. We have to adapt to climate change, "says Martin Parry, climatologist at 

Imperial College in London and coauthor of the latest IPCC Report. Many climate experts 

now argue that the so-called adaptation should - in addition to mitigation (the prevention of 

greenhouse gas emissions) be the second pillar of the international effort against climate 

change. 

Adaptation involves huge investments. The UNFCCC, the climate organisation of the United 

Nations, expects 50 to 170 billion U.S. dollars per year by 2030. Martin Parry and other 

experts think that the costs will be much higher - up to 500 billion U.S. dollars. One reason 

being that so much time has already passed. Adaptation has not been discussed 

internationally for years because it was feared this could undermine the negotiations on 

emissions targets. However, the need for negotiations is at least as high as for mitigation. 

Who can decide what actions are worthwhile and which are accepted in damage to the 

climate? And by what criteria? Who will help developing countries, which will be hit hard by 

the consequences of climate change but don't have enough funds for necessary action? 

These are questions that go far beyond the economic dimension of the problem. This is 

clearly illustrated by the current state of research in four major adaptation felds: agriculture, 

water supply, health and coastal protection.

Agriculture: CO2 as a fertilizer?

Even without climate change, the situation of the global agricultural market is tricky. Due to 

the increasing demand for food stocks globally have reached historical lows. The result: A 

single crop failure can create an imbalance and lead to supply shortages and skyrocketing 

prices. According to the UN food production in the next 40 years has to increase by 70 

percent to meet global demand. 

At frst glance, it looks like as if climate change can help: green plants metabolize carbon 

dioxide, therefore, higher CO2 levels in the atmosphere could theoretically fertilize plants. 

"However, this effect is increasingly questioned by researchers," says Gerald Nelson, a 

senior scientist at the International Food Policy Research Institute (IFPRI) in Washington. 

"Although CO2 fertilization leads to increased harvests in the laboratory, in feld trials, the 

results were far less impressive." 

Australian researchers have demonstrated recently that, for example cassava, which is often 

cultivated in the tropics and subtropics, due to its low water needs, yield a lower return while 

at higher CO2 levels. Other plants in the experiment produced more toxins and less protein 

when exposed to a higher concentration of CO2. Also the growth of plants depends on 

water supply, temperature or salinity of soil. For each of these parameters, most plants 

tolerate only a certain degree of change. 

Basically, climatologists expect better conditions for agriculture in Scandinavia and 

northern Russia and Canada. Conditions should worsen, however, in the Mediterranean, the 



Middle East and Africa. From 2050 onwards IFPRI also expects heavy climate-related crop 

damage in South Asia: rice yields might decline by 14 percent, wheat by 40 percent and 

corn by nine to 19 percent. Compared to a scenario without climate change maize yield in 

Europe and Central Asia is projected to decline by up to 38 percent, wheat yield is expected 

to decline by as much as 43 to 51 percent. It is obvious that a variety of measures are 

needed to counteract such heavy losses. 

"A major problem is the lack of investment in agriculture or agricultural research over the 

past 20 to 30 years" says Gerald Nelson. Especially in poorer countries, for example, there 

is a lack of weather observation data, which would allow them to at least draw conclusions 

from past trends or to react quickly to current conditions. 

For example with smarter irrigation. Because many dry regions will become even drier due 

to climate change. Those who want to continue irrigating land need more effcient systems - 

such as the so-called drip irrigation. These tubes provide only the root bales of individual 

plants with water instead of irrigating a whole patch of land. Also infrastructure projects that 

seem unrelated to agriculture at frst glance, could raise yields: Especially in developing 

countries the expansion of roads promote trade and make previously unexploited cropland 

more accessible. IFPRI researchers say such measures could increase agricultural 

production by more than 50 percent. 

One of the most important points is the breeding of adapted crop species. The plants of 

the future will, for example, need to tolerate more droughts, more heat and more salinity. All 

big seed companies work on appropriate varieties - but mainly for the markets of 

industrialized nations. A frst major success of public research seems to be the development 

of rice that thrives on completely fooded felds. Although rice plants like their roots in 

standing water, they usually die if they are completely covered in liquid. In countries like 

Bangladesh which are regularly hit by foods this resulty in crop failures worth about one 

billion dollars per year. 

Scientists at the International Rice Research Institute in Manila isolated a gene called 

Sub1A from a less productive, but food resistant rice species. Then they introduced the 

gene in higher yield- types of rice . Sub1A rice is currently cultivated in various regions on a 

test basis. Japanese researchers also recently found several genes that allow the stem of a 

rice plant to grow very quickly in case of fooding, so that the upper part of the plant 

protrudes above the surface.

They hope they can insert these so-called "snorkel"-genes into commercial rice varieties 

to. "This is a tremendous achievement. But it takes at least fve to ten years until such 

varieties reach the hands of small farmers who need them most," says IFPRI researcher 

Nelson. Also the torpor of farmers is not be underrated: An study by anthropologists Emilio 

Moran and Eduardo Brondizio from Indiana University found that over 50 percent of Amazon 

farmers they interviewed did not remenber one of the worst droughts of the past decade 

after three years. Therefore they just didn't fnd it necessary to change their behaviour in any 

way.



Water supply: Nets for the fog 

Changes in water supply are among the most serious consequences of climate change. 

Of all things, the scenarios describing where and to what extent there will be water 

shortages are fraught with high uncertainty. "There will be changes in the quantity, quality 

and temporal availability of water," said John Matthews, an expert in freshwater adaptation 

at the World Wildlife Fund (WWF). "Probably the changes in precipitation patterns will 

happen almost imperceptibly, but at times there will also be very sudden and substantial 

change." This means: Even if a region seemed to be  safe from climate impacts for many 

years, longer periods drought or excessive rains may happen. Moreover, water shortages 

diminuish not only drinking water supplies and harm agriculture, they also mean that there 

will be more bush and forest fres. 

"For adaptation to changing precipitation regimes it is especially important to increase the 

solution of climate models ," said Peter Hoeppe of Munich Re. In Germany, there are many 

indications that rainfall per year may stay the same, but precipitation would mainly be in 

winter. So the water could be collected in reservoirs and dams in winter, while we use them 

in summer. But still, reliable information is needed on what's going to happen in various 

regions, as transporting water from wet to dry areas is very expensive. For the 

Mediterranean, experts discuss the use of desalination plants-- the necessary energy might 

for example be produced at the massive solar power system Desertec planned in North 

Africa. 

Elsewhere a lot might be achieved even with low-tech measures. Residents in the 

Peruvian capital Lima residents experiment with nets made out of plastic fabrics which were 

set up on the hills of the city about two years ago. Fog condenses on their surface. With 

four of the eight by four meters wide nets, the Limenos gain up to 240 liters of water per 

night. 

"Basically, we actually know very much about how to manage water usefully," says John 

Matthews from WWF. "But when planning for irrigation, hydropower or 

food protection measures people often employ very short-term thinking. They use data from 

current and past water conditions rather than future expectations. "Matthews also calls out 

for not putting an additional burden on freshwater reservoirs like rivers and lakes by allowing 

the runoff of fertilizers or other chemicals from agriculture to reach the reservoirs. After 

changes in rainfall patterns that might put fragile ecosystems more quickly out of balance. 

Often there would be no alternative to facilitating temporary or permanent relocation of 

people living in the most affected areas. 

A number of organizations including the World Bank, the Potsdam Institute for Climate 

Impact Research, Germanwatch and Munich Re plead for providing an insurance for 

developing countries in case of particularly grave climate-related natural disasters. Countries 

affected by an extraordinary drought or disastrous foods would receive money in order to 

restore their infrastructure or to replace failed crops and buy new seeds. However, a 



prerequisite would be the countries concerned adopt measures to limit possible damage. "A 

pure insurance solution would mean that nobody cares about the risks," says Peter Höppe. 

The industrialized countries should pay for the fund - ten billion dollars per year would 

suffcient, according to calculations by the so-called Munich Climate Insurance. This 

corresponds to about 30 cents per ton of CO2 emitted. This  proposal is going to be part of 

the negotiations in Copenhagen.

Health: learning from SARS 

The record-breaking summer of 2003 gave us a taste of what to expect from rising average 

temperatures : 70 000 people in Europe died because of the effects of heat, some 9,400 in 

Germany. "That is twice as many as the annual road accident victims," said Peter Höppe. 

"And these deaths were entirely preventable." Perhaps not every summer in Europe will be 

that long and hot, but the frequency of such extreme events will increase greatly, according 

to climate scenarios. 

Some European countries have drawn conclusions after 2003 and introduced adaptation 

measures: The German Weather Service for example started to give heat warnings, and in 

hospitals and nursing homes there are instruction to act accordingly, like offering people at 

risk more drinks and open air-conditioned rooms for them. Such measures may sound silly, 

but the awareness of heat hazards is often non-existant. Elderly people and small children, 

for example, don't develop a big thirst, but they don't recognize it themselves - and most 

people around them won't recognize it either. Therefore, even such simple things such as 

entertainment programs in air-conditioned shopping malls make a huge difference: They 

encourage the elderly or mothers with young children to stay in a protected environment. 

It's not as easy to evade other climate impacts on health. The World Health Organization 

expects an increase of infections caused by spoiled food, for example fve to ten percent 

more salmonella infections for every increase of the weekly average temperature by one 

degree. The case numbers of diarrhea may rise with more frequent fooding or people 

drinking from the polluted water. Already today about two million children die each year from 

cholera and other diarrheal diseases.

The public discussion, however, focuses on the concern that disease-transmitting insects 

or arachnids spread in areas where they previously could not survive. Pathogens that cause 

malaria, dengue or West Nile fever might become a problem in temperate latitudes. In fact, 

ticks are already spreading to higher elevations and to northern regions such as Scandinavia 

and Canada, carrying Lyme bacteria and TBE viruses with them. How grave the 

consequences of this migration will be is a subject of intense scientifc debate. Some 

researchers believe that the geographical habitat of disease vectors would change, but not 

expand. They would conquer new territories but disappear from some of their native 

habitats because the heat would be too much or water supplies too scarce. 

Kevin Lafferty, an ecologist of the U.S. Geological Survey believes that increased 

temperature is only one among many environmental and socio-economic infuences on the 



spread of disease. "Wealthy countries in northern latitudes have the resources to effectively 

fght Malaria, for example. Just because the environmental conditions might be more 

favorable for the moskitoes' survival in future does not necessarily mean an increase in 

malaria cases." Lafferty's opinion is controversial. Many scientists do indeed predict more 

cases of malaria and other infectious diseases transmitted from animals. However, hidden in 

Laffertys fndings is the core of a good adaptation strategy: systematic monitoring and 

rigorous treatment. 

The newly emerged pathogens of SARS and avian fu have led to the establishment of 

appropriate monitoring and reporting systems in many countries, there are pandemic plans 

and appropriate medicine stocks. These monitoring mechanisms need to be extended to 

other diseases. In industrialized countries, that's more or less only a matter of political will - 

developing countries often lack necessary funds. 

How it could work is shown by the Malaria Early Warning System (MEWS), set up years 

ago by the World Health Organization. Rainfall in the disease-prone countries is observed by 

satellite, because standing water facilitates the growth of malaria mosquitoes. At the same 

time, WHO monitors the numbers of reported malaria infections. For certain regions 

impending malaria epidemics can be predicted quite reliably with this data. In theory, the 

forecasts are intended to help health workers on site, to fght the proliferation of mosquitoes 

in time and to ask people to take extra care using protection measures and treat infected 

patients as early as possible. "In reality, however, epidemics are almost never addressed in 

this way," says John Cox of the London School of Hygiene and Tropical Medicine. The 

reason is a lack of necessary capacity which should be urgently established.

Coastal protection: dikes are not enough 

When it comes to the problem of rising sea levels, an easy solution seems obvious: higher 

levees. But it is not so easy for several reasons. Scientists currently expect an average sea 

level rise of at least 50 centimeters to a maximum of 1.40 meters. "These fgures are based 

mainly on the fact that warming sea water expands. A small contribution from melting ice 

sheets has been internalized", said Peter Hoeppe. "For many island states, this is already 

too much." At the same time climate researchers expect an increase in storms, so that more 

frequent storm surges are likely to arise. On the Lower North Sea new levees therefore get a 

"climate surcharge" of 50 centimeters. 

But this development cannot be driven much further. Modern dams in Germany are about 

8,5 meters high and have a cross section of about 100 meters. "For each meter you raise 

the dike, you need to widen it, too," says Torsten Schlurmann, head of the Franzius Institute 

for Hydraulic and Coastal Engineering at the University of Hannover. "But often there is 

simply no room for that." Not to mention the money. The construction of the Delta Works, 

which protect the southern coast of the Netherlands, for example, cost about fve billion 

euros. While countries like Germany and the Netherlands may be able to bear this kind of 

burden, the idea to protect all high-risk areas with dikes seem s utopian – globally 



approximately 40 percent of all people live in coastal areas. 

"But there has been a change of attitude," says Torsten Schlurmann. Some new dike 

concepts provide that the dike crowns may be fooded at a certain water level - it is just 

important to make sure the water it can fow off safely behind the dike without causing major 

damage. In front of the levees hydraulic fllings with sand and artifcial underwater reefs can 

weaken the oncoming waves. That's a complete change from old doctrines saying it was 

essential to prevent fooding. Meanwhile, many regard controlled fooding as practicable. 

However, authorities need to prevent the construction of infrastructure and the settling of 

people in the affected areas if this adaptation strategy should be followed.

"The best strategies are useless as long as people don't know how they should behave in 

the case of emergency. There is no "perfect security", says Torsten Schlurmann. He believes 

children should be taught at school about the dangers of the sea, warning systems and 

evacuation plans are needed. A couple of public buildings, like schools, should be retroftted 

to elevated shelters. Measures like this remain the only ones against storm surges and the 

increasing sealevels for the majority of coastal areas in emerging and developing countries. 

The conservation of natural food barriers such as mangrove forests is therefore even more 

important. 

In the opinion of IPCC author Martin Parry, Bangladesh has the most advanced adaptation 

plans. The developing country, which is again and again affected by devastating foods in 

the delta of  Ganges and Brahmaputra, has taken an agreement with Britain a few weeks 

ago. The British will provide about 81.5 million euros for climate change adaptation 

measures. The money should be used to increase the height of dams and to built schools 

on stilts or foating platforms. The contract is considered a model for the establishment of 

the new Adaptation Fund at the United Nations, which is going to be negotiated in 

Copenhagen. Island states like the Maldives explicitly demand their own compensation from 

industrialized countries. They ask for about 50 billion euros to relocate residents to the 

mainland - the most extreme form of adaptation to climate change.


