
(U.S. Department of Agriculture 1990). "Prcsidcnt Bush is propsing a major ncw initiative. callcd 
America the Ekautiful, that providcs an cnvironmcntal Icgacy. cnhanccs cxisting natural and 
recreational resources, and addrcsscs mounting public conccrn about the buildup o f  atmosphcric 
carbon dioxide". From thc Noordwijk D c c l m t i o n ,  a 67-country ministcriiil dccliiration ( 1989). 
"...agrees to pursue a global balance bccwccn dcforcscation on thc  onc hilnd and sound forest 
managcrnent and afforestation on thc othcr .  A world net forest growth 01' 12 million hcctiircs ii year 
in the beginning of thc ncxt ccntury should hc considcrcd as a provisioniil aim." From thc Nikobi 
Decla:ation on  Climatic Changc ( 1 9 " ) .  "Govcrnmcnts o f  Alrican countries iirc callcd upon to irdopt 
and implement policics which ... initiate and promote iifforcstntion and rct'orcstiition activitics." From 
the U.S. Congress' Officc o f  Technology A<wwncnt ( 1 0 1 ) .  "OTA also idcntilicd an cncrgy 
conservation, energy supply, and forcst management packagc that can achieve il 20 to 35 pcrccnc 
emissions reduction." From Shcll Oil Company (Elliott and k w t h  lycw)). "Biomass bascd p w c r  
generation appears to have considcrablc potcntial both in thc dcvclopcd and dcvcloping world ... Thc 
present indications are that such systems could bc compctitivc in certain circumstanccs with today's 
price system." From the U.S. National Acadcmy of  Scicnccs (1991). "Action should be initiated now 
to slow and eventually halt tropical dcforcstation ... Rcforcstation offcrs thc p t c n t i a l  of off-setting a 
large amount of COz emissions." And, in a statcmcnt issucd on bchalf of Prcsidcnt Bush to the first 
session of the  U.N. International Ncgot iahg Committcc on Climatc Change (1991), "Implementation 
of the President's Comprehensivc Climatc Changc Stralcgy will rcsult in Unitcd States grccnhouse 
gas emissions in the year Zoo0 k i n g  equal to or M o w  1987 Icvcls. Thc spccific actions which will 
contribute to this result include ... initiating a program to plant a billion trccs a ycar and to make othcr 
forest improvements". Even McDonald's now has a corporatc policy on tropical forests and climate 
change/forestry is fair and frcqucnt gamc for political cartoonists. 

With that somcwhat eclectic intrtduction. lct's tiikc a quick 1tx)k irt t h c  conccrns about globiil 
climatc changc. 

In 1958 David Kccling initiated a program o f  monitoring thc irtmosphcric conccntration or 
carbon dioxide in the earth's atmosphere. His mcasurcmcnts at Mauna Loa Obscwatory in Hawaii 
now provide us with a record that unambiguously documcnts a CO, incrcase from 315 ppm to 355 
ppm over the ensuing 32 years (Keeling 1990). Thc Kccling record is supported by shorter time 
series from other stations, and mcasurements on tiny air buhblcs extractcd from drill cores in the 
polar ice sheets reveal that prior to the  industrial revolution, the conccntration was near 280 ppm 
(Barnola et al. 1987). During the last two centuries mankind has incrcasingly capitalized o n  the store 
of energy available in the earth as chemically rcduced carbon in coal, oil, and natural gas. We now 
re!ease to the atmosphere as CO, some 6 billion metric tons of carbon pcr year. Additional carbon 
is released, perhaps 1.5 billion metric tons per ycar, as forests are clcarcd and burned to provide 
agricultural land and living space for pcoplc (Dalc ct al. 1991). Pattcrns o f  CO, emissions and 
growth plus measurements of thc stablc isotopcs o f  carbon strongly support thc conclusion that thc 
observed 25% growth in atrnosphcric CO, is indccd a conscqucncc o f  miink irclivitia on Earth 
(Watson et al. 1990). 

W e  should not forgct that very largc quantities of carbon cyclc continuously through 
terrestrial systems. Carbon is rcmoved from thc atmosphcrc by phottaynthcsis. rcturned to the 
atmosphere by plant and animal respiration, exchanged bctwccn the atrnosphcre and the surface 
ocean, etc. Figure 1 gives some idca of the magnitudc and complcxity of annual flows which are part 
of the natural carbon cycle and the relative magnitude of the pcrturbation caused by man. Although 

7 


