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The global trends documented in Vital Signs 1997-from food supply 10 11111111111 

health-will playa large part in determining the quality of our lives alld 0111 hll 

dren's lives in the next decade. 
This sixth volume in the series from the Worldwatch Institute shows in ~ .! llIph 

ic form the key trends that often escape the attention of the news media and wOllt! 

leaders-and that are often ignored by economic experts as they plall 101 11 ... 
future. Written by the staff of the award-winning Worldwatch Institute, lhis I"ltlll 
lets readers track key indicators that show social, economic, and environllll'nial 
progress, or the lack of it. This authoritative data has been distilled from lholl 

sands of documents obtained from government, industry, scientists, and iull 'fllIl 

tional organizations into forty-five "vital signs" of our times. 
Each year, Vital Signs presents emerging trends in more than one hund!'I'" 

clear and compelling charts, tables, and graphs, accompanied by conci :4(·. 

thoughtful analysis. Among the findings: 
Half the languages in the world are likely to become extinct in the coming­

century. 
By 2020, deaths from noncommunicable diseases will outnumber thos(' 

from communicable diseases by five lo one. 
Financial losses from weather-related disasters hit arecord $60 billion lasl 

year. 
Despite arecord grain harvest in 1996, carryover stocks are still too low for 

comfort after having been drawn down from 104 days to 51 days from 1987 

to 1996. 
Whether you read Vital Signs for a preview of the next decade or to verify a 

partiClllar trend, you will find it comprehensive and authoritative. Vital Signs is an 

'·xcellent companion to Worldwatch's annual State ajthe Warld. 
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Worldwatch Database Disk 

The data {rom all graphs and tables contained in this book, as weil as 

{rom those in all other Worldwatch publications of the past two years, 

are available on disk for use with IBM-compatible or Macintosh com­

puters. This includes data {rom the State of the Wor/d and Vital 
Signs se ries of books, Worldwatch Papers, Wor/d Watch magazine, 

and the Environmental Alert series of books. The data are formatted 

(or use with spreadsheet software compatible with Lotus 1-2-3 version 

~, including all Lotus spreadsheets, Quattro Pro, Excel, SuperCalc, 

Qnd many others. For IBM-compatibles, a 3'/2-inch (high-density) disk 

is provided. Information on how to order the Worldwatch Database 

Dish CQn be found on the final page of this book. 
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Global Temperature Down Slightly Seth Dunn 

The temperature of the atmosphere at the 
Earth's surface averaged 15. 32 degrees 
Celsius in 1996, according to preliminary fig­
ures, placing it among the five warrnest years 
since data collection began in 1866. I (See 
Figure l.) Though this is a slight drop from 
the 1995 high of 15.40 degrees Celsius, global 
temperatures have increased nearly half a 
degree since 1950.2 

The 1990s are already the warrnest decade 
on record-averaging 0.1 degrees Celsius 
above the 1980s-according to the Goddard 
Institute for Space Studies at NASA, which 
collects the land and ocean surface-tempera­
ture measurements. 3 

The warmth of the current decade is par­
ticularly remarkable because it has occurred 
in conjunction with several short-term natural 
and humanmade cooling effects. These 
include the century's largest volcanic event, 
the 199 1 eruption of Mount Pinatubo; the 
solar energy cycle, which has been at a mini­
mum during the 1990s; and atmospheric 
depletion of ozone, now at record levels." 

More recent cooling influences also affect­
ed 1996 temperatures. The presence of La 
Nifia, an upwelling of unusually cool waters 
in the equatorial Pacific Ocean, had a role in 
the temperature drop. Also partly responsi­
ble was the reversal of the North Atlantic 
Oscillation, a 30-year trend of cooling in 
Greenland and warming in North America 
and Europe, leading to record precipitation 
and extreme cold events in the two latter 
regions during 1996.' 

According to data from the Hadley Centre 
and the University of East Anglia, 1996 con­
tinued an underlying upward trend begun in 
the mid-1970s, with so me regions warming 
quickly." Summer temperatures in northern 
Siberia are warmer than they have been in a 
millennium, forcing boreal forests northward. ' 
Antarctica has warmed at more than twice 
the average global rate during the last 50 
years, causing five of the continent's ice 
shelves to disintegrate. 8 

Rising atmospheric temperatures interact 
dynamically with ocean processes. 
Geological re cords and computer models 

reveal that the ocean's heat-carrying conveyor 
belt shifts suddenly in response to tempera­
ture changes- leading to abrupt climate 
changes such as dramatic cooling in northern 
Europe-which may reduce the ocean 's abili­
ty to absorb carbon 9 Warming also causes 
oceans [0 lose nitrate, slowing the growth of 
carbon-assimilating phytoplankton .10 

Many aquatic, marine, and terrestrial 
ecosystems are highly sensitive to small tem­
perature increases: freshwater fish, coral 
reefs, and boreal forests are particularly at 
ri sk." Warming, moreover, be haves synergis­
tically with ozone depletion and acidification 
to compound ecological stresses. ' 2 And it can 
feed on itself in certain inst~nces : the loss of 
boreal forest and warming of tundra could 
release large amounts of carbon dioxide as 
weil as methane, another potent greenhouse 
gas. I ) 

Feedbacks from the ocean and biosphere 
as the atmosphere warms are examples of cli­
mate's tendency to behave unexpec tedly 
when rapidly forced to change. 14 Such "sur­
prises," which have occurred in the past but 
are difficult to predict, could increase the rate 
of warming-which is al ready expected to be 
the fastest seen in 10,000 years. 'S This cli­
mate instability poses serious and widespread 
risks to human hea lth , according to a 1996 
report prepared for the World Health 
Organization, the United Nations 
Environment Programme, and the World 
Meteorological Organization. '6 

Evidence of the human "fingerprint" in cli­
mate change continues to strengthen with 
improved understanding of sulfates and other 
influences on the atmosphere 's temperature.17 

(See Figure 2.) A team led by Goddard's 
James Hansen has clarified the relationship 
between these influences and observed global 
temperature changes, and suggests there 
could be areturn to the warming trend as the 
La Nifia e ffect fades. ' 8 Hansen believes there 
is a "high likelihood" that another tempera­
ture record will be set before the end of the 
century.'9 

GLOBAL AVEHAGE TEMPERATURE, 
1950-96 

YEAR TEMPERATURE 
IclcgrE:eS Celsius) 

1950 14.86 

1955 14.92 

1960 14.98 

1965 14.88 
1966 14.95 
1967 14.99 
1968 14.93 
1969 15.05 
1970 15.02 
1971 14.93 
1972 15.00 
1973 15. 11 
1974 14.92 
1975 14.92 
1976 14·.82 
1977 15.11 
1978 15.05 
1979 15.09 
1980 15. 18 
1981 15.29 
1982 15 08 
1983 15.24 
1984 15. 11 
1985 15.09 
1986 15.16 
1987 15.27 
1988 15.28 
1989 15.22 
1990 15.39 
1991 15.36 
1992 15.11 
1993 15.14 
1994 15.23 
1995 15.40 
1996 (preI) 15.32 
SoUltCE: Goddard Inst itut(: (or . 
Sp~u.·c Sludics, New York, 
14 jnnuary 1997. 
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Figure 1: Average Temperature at the Eal'th's 
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