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:t1/%teA~ia"J~?f 0 

tt3.1 -Wrtittfm~af'*~f'F A~J'I~ B 1it1HH~fJ&:fi!J!~R~A 

~J'lrtlJJB"J~NiliiJlzl* ' ~;l'l;~fi'1HB 0 t~mflUUlJ::~ ' •f1~WJ~W 
'Witil!UJ'HIMa"J:J(a•ftJ'iffi'Fa"JW~4ij'1filt ' '2£W!ttl!zfi!Lt 'tJv~B 
~~&·•ffi•·•ffiM$·•mmm 0 m~•oo~•~•1~~ 

a"Jfi**~~F'lit·~ 'fJIJ~D-f** . E!~i:~~. AA#lt. AA~. U:x 
ill!~D~~* 0 lffi~ittaf'****~, ~~fzfi!ilUQ;x~7 ° :ABIM 

~*·•ati~~-M~mmM~*M·~~Ml'Bt~ffi*~~~ 
~J:IffX-t§11~v · ~IQJf'Fffl ( ~ Yl3.2an) 0 IZ911t , riNi&~1ftw,.Ui~'~1' 
::t®51 fil!fri 0 

• f'-***]!!1Jomm~~~-~•frnI , 9f.fi'~of~f~~ 
wm~A~••~•m~~~~=~~~•·~~··~n1~~ 
S~tiMa~1J&~ffi&M 0 a§•~n~-M~fflffX$~ffilf~ffi 

~*M·~;l'l;rti~mffXfiUJU~ff~~-~·MLl~~~-&~ 

•n~~B"JA&·=~~~ffm•awmm~~~*~~oo~ 
M·•a¥*fi~-~-~--~ffX~~IZ9·Ll&'2~~Bd 
~o§~M·~~-~ti0~*~~~*-~oft••*·~~ 
M¥mffXffiti~~·~'2B"1ttemffX=~~~•11~~n·ee 
~~IQJB"Jtte••rtin•m~Hfift 0 a§~M¥mffX~-~ 
~ · rr•~~•f'*B"1~ffX - n1+1tefim~? - : lffi;l'l;t:e rii 
ffXJ.l!fi~•fl*!'lll~' ~~~A~~ti]B"J~ll o 3.4'1m~ttiri1~ ~I] 
raf'*iR:J:EfneJ (Klimatischen Determinismus) ~,~:?¥7JrtJ •~iii 
~'ln:k~B~ A~l'!Slhfiffi'itt!!•f~l'.8r.t~tti~>E o 



rrAmti* • RfiaaaR•7~2@tt•~*•ma•w~ 

Bif fl~ • E::t ~ 1'.iJMU~~ 0 ~Bif PJT~~- fl~)jij\'.~f.tfl !Jl~11U~ • .lW 

I g:IH!)l*aJ ( das typische Wetter ) 0 ~~illm~~1~Hs : Bif ffii~ktj~ 

-~ ·Bifffii X~WTffi;fiffi¥Hm8ffi•~~~ · fiffi¥••~@4 

**~~-~-· 0 ~W~~~ l!Jl!:@*aJ W I ZJS!~*• J ( durch

schnittlichen Wetter ) fi3rRm • 1f:ff~-fmilt~J:~J!filft"[JJi!a • ~F~ 
•ma·ffii~:ff~!11!'.@Mm~~•••ma~-~-•~~-~ · 

0!IB.l$~~-

15€1JUil1/i (Aeolus ) 

£~11!ltflf!~i:p ffill!\ 
tlf! • i'f?<li .~PJT!Um 

13\Jll'!JSE !~ «!!!~·) 
( Odyssey ) 'lll'*!il 
Mll1J~l3ii,~;ie_tffil 

±~IRli\mWf~[QJ 

~lro ' 

• A.+.t • 2 f 



22 

+~m~*=+m~wa~~~~••*z-,•~~~~ 
,If!, (Julius von Hann' 1839-1921) ~&tE~:l~JtJl:fili'Fffe.;~li~~C(V1 

~-~fffir:f:l'.%ili: r ...... $l1'H4-q!:······a'71Hffk T M-111!.J;Ji....Roo:trn,4.. 

~1Jgf-H1k$l#JU5L 0 J ~~mfi:Wrt, ~i'*~nlCT~•~af.)-g~57 ~ 

-~ (Kilimatologie) 1tf3f<:J1,t~:::fll..tl~~i'*~' [filffe.;'2±.~~t:ffi. 

m~~ft~mm~ 0 ttmoooom~,~-~~±.~ff~~ffl~ 

~ 0 ~*~**~~8,fflMx~~n$W~::fft~~(lt~H 

x~'twr£:7H!l , liX:~17£~*a"lx~r:f:l@t'<:MfJ:J~iSi'. l 0 19404f~tt!1ll 

~aJJi&, ~•~:tlll11:ET-ifm~1Jn~'lr!Jf§~f3t~~~z__t 0 

A:i:~i'l"J 8 ~U~~~WJ;J 8 JiX:4ffe.;~WJ8"J I 811§l~J ( Tagesp1t1~ 1 

W 1411§l~J (Jahresgang) W~m : !f-il B t±lzMA* • '1'.~t;!Ufi 

:*. 0 ~~~¥JUJ4~~Wli'l"J~1t: • ret~~~!ti'l"J~Ji Jtr'lliliX:~~;2" 

~~7*W 0 A*WA~~Jiffit±lm:tE~xmix·Jr~__tr~J 

( offiziellen) i'l"l*Nfii1J5t~E13x:s<:~liif:Ei'l"J 0 i§:li*WllJ7ttfili)~ 

~J:E•ma~ft,•~~~a__t;g,~+=J=J·-Ji·=ti~~ 

*'=Ji·~Ji·liJi~~¥*'~~Mm,~ffe.;ftm 0 m~~ 

'~*J, :t~~~~t*f*' lffi+=Ji. -Ji. =tilE~l¥f*J:*~:/;ji 
A~Mf.J=@IJi 0 (~0°&2311~-) 

li~-Wli~=-~71±~~W-:*.W~~~oo~aM~~ 

W!~~r:li411§l~ 0 11 r:f:ltt:l'!Jlmt~ t±l~t*i:*foJ¥J *1**1.rEli~fr 
rf:iJ 

0 ~9f.1±r="J7\.fl@~tg~~lift:s<: (Darwin) ~M\'l'fm@!Jtir1i • *il 1 ~ 

Wmi~i'l"J*Ni'i~ft: 0 °&23li~=ffe.;t~~*~~l'f4ifmtfun~-tJi Jtii\ 
11§f![il 0 

*N1ii1J7tflljltl11±tm~~r:i~1t:B"J~U1!z__t, m~t::fM: 1 
*~.llft::f-3& 0 r:rmi~i~tfuliil, ftfl\:tim'.:f1±-4r:f:!EHl.!1Ufirl(I 

xtf:lm,n•mNili:f1±-4emn*B"Jffix 0 ffl~m~*~~ 
1rm1Jlatt~~~mm: ~J!<lEttA.WilJJ<rt!!!f,'f • 7km:f~ni'91i • : -c.: 
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25 

*' 20 

"" '® 
15 

·c 
10 

23 

22 

21 

*' 20 

j_ffii 19 

·c 1a 

17 

16 

15 

0c~~-1a•~••~•~~•m%&•A~~••x·nm 
uol!i~B".l~ilfil:i:F~1r, • ;~A:fm~tfl~~if@:~xtilidl\ 

.· 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

~AITTAA*mr.ttt~~~•mmr.tm~lli-~~M·*m~~~rn 

!& ( ;'@~~ft!!@lfj) 0 

~tC:f':J*iliilWHDi'?J'=P*iEHWITT[9*~Y-J!:IJa51~ 0 il!M¥Ht~:tif!1J 

~~-~~~~**~~M·-~~5t~fi~mn~&nfilmr.t· 

~R'IJgfl=J rC:f'::q::71iilfir&'.;JJJ (Halbjahreswelle) *MHi I 1'~~1tl!:ti!! 

· !Ul • 23 '~ 
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0Jiil!11ID¥1C 
84-ff'IID!$:g;f,;,Fujin, R~Fujin~2~~ _tllB-l!lin 
~ , ~1igJl1:1:tWf,ll1fcllile®rnii · n~rJJ~ , 

OOiflkJ l~~t~Nt&'.~J (Jahreswelle)' R~t'j'-{~~f,8~{1:5.lfili 
J!t • 

zlil\WHlSA.{f~ttJ.Uatffif]Jll*li'oITT~it' *fri~~l1tr!.ll1~BJ;;I£ 
m**fi~M•ITT••·-S·~~~tttr~~*friMIT~·~ 
ji,{1~'\i'li, 7':'im7t A.JliiiltEJ9~*l'iMJE1:~Ffff:, W:1~iJ;t3F-~.l~~tltj:!ii:Jt 
o/TH~· 

J:.trt~c* '~i*1.1~8k:Jm!WWl-~1tJ:J.1&' §7'\:i:'l~Ti~wFfifutt 
ITT*i.{l*Wi~' ~n : lft1l'i.ill~~*8k:l*i.{~tft!¥J (Das W1oterkJirna 

unserer Refion ist streng) IJX~ rtt{l'm~~!0(£f:Jji,1~:SZ..1i~::Z.~~J 
( Unsere Sommer sind feucht und verander\ich) - .illm~lt~1f{f:J 8 

-w; i m i:r ~~ -w; tlj!Jl- • JtRmi f~z£fl~ 111 ~nil ~111111t ifJl~~s ~ 0 



~~rr·-~-*~$,~~--~~·-·•WWQJ~~m~, 

-•••m~m•~~~·*~~*~rr*~-~~••••Mm 
Utt~-Rn$,~mw~•M~~m~·-~~~M&·ili~W 

~~~n~•~•Mwtt~·mOOm$Bk*~~m3~•m,~ 

IFf ~ 0 ~~illfl:Wi~ ' I B Zf :t~•rjgJ ( Tagesmitteltemperatur) 89 

••~mumrr~~,+=~,A~m=+~~~ft,mmurrt 

!~' +=J.~' JL!~fO-f,~ '1~tl:l89Zf:t~a7gt)pJ'C~::f IPJ 0 1940'if. 

~'¥*Mam~~OOMNffim~~~-·T•m*•~M'~~ 
~~m'rf.Nfim~~m*m~~fikM•,••~~~~~•mg 

~•~*·rr•a•mm~•~~kmmwm~••••M~r~ 
:E!;;-'liJ ( Inhomogenita:ten) ' ff ltl'..f4*ffifli::X:$ta1;~8";Mz;;l~·f~ifd:fe 

e991t • mLR~111~~7ttJT~J!W:f4nr~e991t 0 rrr-><:mriJe"J r~s 

tJl:~~~··•fr J ( Societas Meteorologica Palatina) mW T-f:inr~ 
m•~••~*'~~*~~+Att~*rr•~•m~~-ffl~IPl 
:it~ff8"J , QJ lttY:El"JrJ!IJ!E 0 

¥Ma••w~~~ra•J~ft*A~M•m~~~,·tl:l 

mTm•~~-,m~~•m~WM$,~~-Jtl'..~ttfrmM•~ 

•~w•m••~?•~~~=tt~~~~m~~ff~•••$rr 
~•••m~,~•••m*~-~~,rr¥~~~~¥~~~~ 
ff f-t~'l1~98k 0 

~T~~~•m~,·~~·~~~*~•m~~••••~ 

w~••M,oo,wams~~~·~~~w-m••••·~::f 

~--····~~*~*::X:~~-~=ill~·~~U&M~~~ 
*f1lr'i'i'J1lt 0 

mwm&~Nwm~·•~~x•g~~~IE••••~~~ 

~~m~~~?•••••~~•-m~~~ft~M•·Mzrr-!E 
~OO~fift~tt·ili~-~~~~~·W•kffWaa9R•ftffifli 

, i\.ll, 25 N 
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1775i!'12.El 
~ 
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- 111-

177641.El 
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,J ':J"JmE1JIJ!lfi 
retropoltsl -· f Jt• ~ 

- ' ~. 
-""'"- "--- +--. - ' 

...._ - t- l· -·~ 

0 Cll'N=:l *ct'HJ"J17754'1Rii~!Z • ~t@!lfilj; • !!iRliif'i 1Ji! • 'ftl!'~lt 
(51§8\~.R · 1997 • ili\i~~'.t1H1 <Newe Folge• B' 

242-248) 

~B~Fa9_t~~~Fa9J:. ' flfi:li::~M:~lhrf:11¥J 0 

tt fm~ w.t!lt!rui·1tr"9Jmr?t jjµj f~ f1'1-f !! tr H mu c iit1 -r~ 11r ~ n:ri 
~ (Hamburg) j!fi'l'fl;;'f!!1}c/ii'l11Jl.~' ~q1§iltJ.~B'·J~FJr~ lifi\<J~f:{ 

~7N-&fD7*&tJL7].t){!'J1~to ( J'f2slil~l11l 1 ° !i9if;(ff!'i~11"' t951-

60~ZM~~~90xt!:l.EJfT::*::li' .!tHUTfH-JCft:*:li 0 Hi~ft 

=f~EEM:fffi!J*ifl~~1t, iffif!~fDHi!llHffiJf!J'.~m~ ' ~H'Utl!f ' ~™ 
~IDllJllJ:tifl!Mtf~f!MiJ (St. Pauli) B":!Wii:'f:-x:a~m0'¥00i1J n ~WTIR 
¥-f ( Fuhlsbuettel) f~t~ 0 )§:JJ!.fti!li]:f<J5(~'{?J~~ IE fiil'l'J • ff!JE'..J!l'i~~ 

~RW-~$~~*·•· 0 ~aR*B1~~fi·~r~~~}cM 
frr~~'ffil)j~ ~ rWi ? ( Wie hoch ist das Starkwindrisko in Hamr.ug? ) J 

-~r••ic•W~!'!1M$~~-~7&~?J£§:(G~~ci~A 
nderung in der Haufigkeit von Starkwindereignissen in Harri u tg? ) 



0§1.ill!~I!= 

EOJflitll!E!81JJilflli~f.m lndra • lndra'!'i§~l§@lftl),,(,&/Wlil • iMBJ!l!ili;t;JEl'il rm~r:m 
NllJ • !'lHil@.li1ffi!li!!UJHIUIJU181JiilL l' • 

• l.+l • 27 
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o..a_.1-.mt..l.JEJ.._._i.:mu....JILL~~~~~ 
1891/ 19011 1911/ 
1900 10 20 

Dekade 1891-1990 

0c•~~l~ffi®•••aoo'if~~~tBLlk••U~~~~ 
195o'ifM~. ll!;,ijn1n!l:±::m7':~f!'l';191:'d>ffilm~ · ~Ellll21 
;~~tlll~<';~j:: J cw:~ 0 

~'Al't:J~MF"~lm , fil~flY$!'8~fili11mM~M~~~ 0 

~=f@f7U-:T-W r~m~~%1:h!J (Stadteffekt) W~m 0 t$'ir:flft 
rf!IJ$1JB"J*ir!Ntl:t1f!lH1:1:i!!lfiillH!IJl't:Ji'/ij 0 EE~~m:f:t!!~*~~Wjti!~m~ 
'.!? 7 :l:i:!J~~~.S: , ~*ifflen¥A'.l:taH:tt!!litt 0 ( ~CotwnfOPielke 
ITT (()\~JHN7(*if[f*i f~l't:J~W)) (Human Impacts on Weathll' and 

Climate)• 1992) 
0 r±~i+Hrfiti~' tl:\!Jt.7,m~-m'.EJ':J~l'l 

0 
iiJSi~T 

;l§ft%{1J! ' fil$15JTTf;~1JO:t::k~Ut5l1l§' (Quebec) f§~~f@JJ:!!)m;ITT 
if:~ig~ill 0 

I ~m':ffi~ SlJ ( Sherbrook) JC*iftif!IJJ/r'ifi~rf:lf~ 
~$8"J~m':ffi~:R:m8'9*1,f~' r:i:~IET J ftif!IJJ/r'ift~1J\#iXI ~~ 
T (Shawinigan) l!f.Hli&IH1:1:1!!ii8'9*if1* o t966if:' r~t:IH1:n'lJ 
ftr!llJfti!ifttmrti 1 CAWj$1lJ:!JiX9}Et:J~.l:!} 0 1L{EIJJllli, ftt'ii'l~:f;:Ji\~ ~(f] 
H•-•·lll•~~B"J~~~~~•7r~m:ffi8:R:JftRl~fi 
lJl!J*fi*l'Wt~1-it~~-1i7$£:f;if![ii' A:!t~:!JiXRlffll!llit!!lil't:Jl ~~ 



~ 0 ~~·tt~tt~$~~~~mmm•m~m•·•~TBM~ 

~-~-~DOOM~D•~~~ 0 ~7£Mtt~~gooo&~·~ 

-~-~DOOM~D•M*~ff~~~~--~~~~~~~tt· 

M~Erraa•~ili&Wff~-- 0 ~WOO~*~~®ffl$••m 

~·~~~m$~afflOOAm~••~t~~~•~•·~~r~ 

ffi AA J!M'!z!!l! J **ft 1 t ••1~ t±!-{@ff.5ID1B : aJ;E :tift ~ zp: :t.~•r.&U:J, fl@ i~ 

mrr*•~•~•ooMoom~m~··~~•m•oo~•~••~ 

*~-.m~~~~~~w~~wm·~~•mrr••~~•••· 

•~w~*R~~~~~•~•••mmtt•·m~*fi~m~~ 

~m•~•-•M·Hm~•M~~~~A·~-~~-·~A
-~~·~mwwm~~~~~•m••~•·W~~~~+tm 

*c • 1B.~~~l'l"J!f-M•r~W~4~~ttr&'.~l~5.2 (Bologna) Z.~Jll'l"J~ffi 

$rNIJ1~ 0 

oc 

2 

0 

-2 

-4 !!1@1FtFF ' ••••••.• ' .•••••..•••...•.•..•••....•• 

~i!mt5@5W!J!~ 
-6 

1900 1915 1930 1945 1960 1975 1990 

0 r•~ii) JJO~:*::\WJ~tR~~mffi~~;f0~1!!£1E~ill\ilfi:IJ!jlt.1Jil6jJ!IJj~81JHJElfifffililt!J*1. 

jfilie1J-~IJZ:t31rn1, 199s~ITTi. ~mffi~~ll!;l!.tliloffI~~~ • :i:tf~JJ!~~n 
!I!!~ 0 ~1!!£1B~IJ!jJltlil6-~ffili'."lIDWt 0 

(Wf~M>WRl':lfmll/T' 1999' *1.f~lii!~81J*1iat5.HIT' 1\l:Hit:*::~t±Ht&U) 



30 

15fif:f~1~[18~~ir~~BM"'i~ftffii~1t 0 rnai!fr"'imtfili (r 111-

poral resolution ) r.iiff;J~:ltfll!llJ :l: lillllH~ ' 00.B9~~JifD~tg ' ~Wt!t 

*c., ~~, ~J\!iJ, :&.?t~f'.917'J~~1±~1tff;J 0 ll:;!Jit&'.,~Ji f.t&ll3ciftlru(ll,J 

~~•~m~•mawm~$ff;JR :l:8~~wMaff;Jm~ 0 

mM••~m~&tt¥ff;J-~a~m~~ 0 tt~wm· •~ 
1t.te!~ -n1f~:frolff;JMr"'iRJt 0 ~TMifilf!¥1JB9 r~tJ§!JJ fDIB 

tJ§JJJ t.Hi- • m~~1t7':¥J1:~~~ , 111UJHl!ff;J 0 Jl!~atm~ ·~fl 

l'iTtJJEm~~~~iUitJfD l~mffiJ ~ 18fJ§$J :ll: ff;J iC~ 

IT\ ' Jl:t~iii~Wl~ IJlliZJS J (Anomalien ) 0 ~/ETi§~~~l:.:Lt ' 

ili.ti'iT tJ8¥ff;J~t~*~~~m ~tMill~f:f~JHl!ff;J~f t 0 

0!1;$~11.ll:!l 

lfH·Ehecatil'31 
fij~~ fllll!IJ. I~ 
Bl. ' l!illll1~:\!ll...A 
ttl~Ethecatl·J 

•'lfl!E.ITT29'r·E 
fll)(ijil,l;!l!liJIJlir.:t 
• · f.ll•Q11il1· 



,.. 

0~:;1;:fl\J:;1;:Jii1;;~~~:;1;:n~:i:fl\J:;1;:*iBH5l • ttff'1m-m-~m • ~~q:ifl\J~~l'f:J11;-Bi!fre!l!lifl\J1@ . 
'it~EBM-Bi!illll~li iR:(E • ffil2iiPJi~Bi!fllll~lifl\J1@ • l'f-l'Ef1EM.tW'.llt:/<1l!fcl1H~ 

TOO~M·~~-T~tt• · ttmm~Tm-@•#~@n • 

trm~~$m~-m•~·~~~~¥m•$~~·•~~~~• 

~~~••mtr+~oo••~&~L~~M~~ · •$~~~m7 

~ l'iJfl'gfM{{ffii~tl:lfJlM$ • l'iJE8-~Jl~f~{ffii-~lJ IJ~zpt~fiUD~$~ 

-*m~ ·Zf~M~MWBOO~*~RRZJS~M-~mtr*~Rffl 

~T·MWBOO~••-*B$Zf~~ · -*fi$Zf~~· ~M~ 

IDt • t-fM~flli:tr{f~ L~t~~ • J[231i~- , li~=~~~1t~D B 

~1ti¥J'.~~fmlfi~{ffii ( ~}jljt-f~J=I ' ~1]\11~89W*4~tHrttW) 0 

• l.+l . 31 
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•*~Jtl:lt'lj]L••wMf(f!\lll'r1gt:I: 0 =:fr ;L=s1JJLB~:lt' Pf:\] 

{rnl.±•*~J (Mittelwert plus/minus eine Standardabweichung)l3 

~~·~fi~fr;L-~nmm~-fr!.~·~:1t-r~~•+•$D 
(Mittelwert plus eine Standardabweichung) ~1ftft r~t!;J{@[-tt~ 

~J ( Mittelwert minus eine Standardabweichung) 0 

~-~/f\R~mmm•MOO~ITT-~ffi~1'MfiH8=W~ 
~ § P!f ~ : r 4-- *.. flJ *.. ~ k 1t a}] k Jl_ -fit flJ *.. $. tJi ~ ( Das We tr:• 

morge ist im wesentlichen so wie das heutige Wetter.) J ' ft f!'i'ffl11\I 

fl - 1t~tt.i1**_t - ' •B:tE~-U~Fa9!bITT{t! · 7C~E8M-1l 
M~~Ji:·®;LmP!ffiMM~ITT•·:tE-Ji:WN~~~m~• 
W 0 ffi~BMOOM8M~•ITT~W~••H·m~•B•RWd 
/f\Mf§~M 0 fi!T~Wl¥J r:;;r-{!}t!=rnmJ ( Nichts-miteinander-zu-tun-HabinJ 

QJU~MMW~l¥J-~m~·®•Mm~M-~*~~~··~ 
1*W7T* 0 ~QI J;Jlff'f~(f.J r8ctiJ ( Geda:chtnis) J}Jtfg 0 

•~•1fl1Jffi¥ , ~mfff~iU4(f.Jfr11!i~~f=ifigW r§ctiJ • ~~~r~~ 
~ili·P!fJ:J~~·-M*$®n~mWM 0 ~T~Mtt~-·~ 
~fi~~--~?tt~~=+~(f.J%§W•Wfi~fr~~N~~ 
~ITT~~·frITT*W•m~~~•·mW~*-fi:/f\~·@~~ 
1t=~~~~fi-Ji:~~tt·~OOffi~ti/ftt~~ 0 ~~ft-
ffiiJMfH8"JB~Fa9fr!.ll! • ¥jtfi r :R~ J ( naturlichen) ITTflfi: · f=iff J;J}J'J 

8Ji:7-MS~ 0 aa*_tmJi:(f.JW•ffi'fOO~~=:+~···~ 
~-~*-fi~M••·lltt%~-~~~·~~~Ji:1'R·~ 
fiMmn•(f.J••·mu:::t'm~g••·••Moo•~ft~m~ 
+~o 

ttil',QJ j;J~tli1'[l'i]ffiiJ:l::til!l,li ' /f\[l'i]·{~~·~~*•i@ ' J;J!i~ 
i'l"J~.itMf~~liJH'i:&::k~Wm~~JtY\ 0 fll~/\f!OM!lt.Uiil~ ·lil 
$ l'JT:if\~ 1996'9:-fl -il~'llt~zts~*1.titfmit-Jti~frftfl 0 ~~!Iii 



0 C•NIO 1996:if1FJJ5Jjj~IJ•ll'!Ji!i&U~m':ifIJ2t':31rlH§tt:;~. i'±HJeJ"®i~ 0 l!lc)JM!mto~ 
~1996:if1FJil'!Jj.fill~ 0 
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tJ¥Wl!i'l"fTm • 1996$EJ!;J7\~~Bi't11~' 1,i~~:ltg~J(~~W;~f% '$! 

1~1ii!Hi't,%:lUiiJ ( der Elbe) :E>H~ 0 
( ~~ ~7311~+) tiff*;l:l!:li-t 
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$-~~zp::1::i~~fi~ITT7ti1!lll 0 ( ffi!J9!i~t) E81laJ~o'1irnU 
(Foehr) li+$-~E!l;_JZf:l::J:ITTii'i1'i&\~fH:~H:Y-fi+0R (50m/s) 'ITT 

# J~, ~ ( Lauenburg) ITT Zf t~ :ITTi rsi IW.~ m~ Bl fy ::=_ + J\ 0 R 

(38m/s) 0 

m•~•~••m·A~~~m~m~M·•~~••#aJM 
~Wtt9·~M·ftiliEJi;J~M~N·~~@~~~HITT*~·mM 
m~m~·~~T~-~~ITT~··~~~lt··~M·ftiliBM 
i1Hi81~Wtt§I!TJBJB~~8'-Jj:Jlii, Jtq1~ t:~rtJ~*l.ll*ttA~~I: 
WB1JJ!ffilitf~: 

-~~~~kM*A•~~~~-~ocor~~~~~~~•· 
A~a~•*~&•~~A~a~MM~~~~·~~t~~nn 
~~a1-tti;i. 

~-~t·~~~·k~Ma~-~~*~~~-·~fi~~ 
~~a~~~**~•**~·~~t~~-~~•#~~~~~ 
~tA•Of!M•~~~~~~-~&~#~~t~~~~·~· 

~±~~~~-a~~~·•M~~-~~~~±~~~~*-1 
-~~-B~·~~~~~~~~~t~•~~~M~· 

~·A·~~·~~*·a~~#~~·~~~~~t~~i 
A·~ft~~~~a•·tt~~~~*Z*~~*~~M~~· 
~·•~•~a~~-~*~~*~~--~~a•~•~~~· 
••~-**~~Jk•-~~~~·~k•~a-k•~~~· 
5f..*~Mtif-J-tJ~i.:i~J!k~Ofij~Ji~ liEtJ (normal) 0 ,:,r.1.Jt,/.i.1 

3!. (Florida) ~1Jtl , ~ ~ ;fiPt-k t'-lf-;kt{jj !. l\t iB ~%:.·ti~ t." ' l!l ~ 
-k8~0f~k#•a+IB-·o~k~~~-~-··•~IB~ 
~~~~,··~···•1•·-· ~d , .. , • •Ht.~ ( Schneegloeckchen) 11 •<r llll 

&·~~k*•*-A·~AIB-t~~4· 



0!1~~H 

<i;:•~~tll8\JlltillThor8\J•ill . llli8\J:t:i~~~riu12m · mHHU:UI2m · 7':3l!~S 
.~tt~fffi • ~-3'.C1JO · Hll~-2~ • ~-lm~ffmtftm • 
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~~f#•~~t~~m~·~m~ff~~~41~#•~~ 

••*·~~~~~-lf·~~A~-~~~~:~~l~•S 
-!- ._1t. ~~~**-*t ~!J i1idf 1. ~ r ~M J ( Algenbluten ) • 

-~~~~M · •~~n•~~••ma~ftTn~~~· · 

•••~•~g•m~mmT••ttM · Too~••~m~~ti• 
1~~1f\'JJ!ai:ti~HE~ff!~m~ . ~'fl1J~liffi!it!A.#PfltI£1ff!JJUi@1I~ 
(H ildebrandsson ) +fLtitf.c;f:ZAf~ «!fl/IJ.Jl~ (El Nino ) / m:ff 



0~~!H~B'ilftl1U[]~§~'.@~~~t~~~8'il;f-'!~fil!~~~~~UHA~lt. • ~ZiAl!'l*!;!U~~

@llll~!lftiifim~l'i-B'iJU~ : IJH:tA~llU'K~fUl!l~lH\~!H~liiii1!H~tT.~8'illl~ 
;'iiti]t . 

!Jifi!J (Southern Oscillation ) JJ!.~)) -~ 0 ~-f[gi*flilll*1.~~ 11\' 

lJU~!iUt:ki!§f!ti!Jif!!J (N ordatlantische O szillation ) ' Eta'i~T ~t* 

iffi#ii!l~*1.~*1.71IHF-J&ffimmmm1* : &"M~Mi~ ( Greenland ) _t~*'i 

tJUt2fi11\'~~ • E{:1iJl1'~t~.1.~*1.rlitigt~{l\: 0 f§Jn!Jtg • M~fii~_t 

~*1.mf!- ~ • ffii§~~?W~ ( die Azonen ) _t~-~~~{l\: 0 j§@~ 

~~~~··••m* 0 E~~~trRWmft±•M · ~MM · ~ 

tt.IIB (Hans Egede Saabye) ((Dagbog holden I Groen land I Aarene)) 

-~$1JHJJ::XtllilJ 0 

••~~~~m~m~••~•~••~M•m~~~•~• 
~t 0 ~* · A~~~~¥-@*1.M~~-fiffi~•-~B• 0 ~ 

~·A~rr•Mm~~--~~m~-@•~~••*• · ~~~ 

•~-~~-~~~·~-~~~rr~·~••*•~~m~-oo 

mMI~TfW 0 

. .. JC . 37 
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-a$M · ~$~•&#W~ · ••n~£*•rr~oo~· 

~Ni\ilJ TMf~Uf~B"J/E~lit&~lll 0 1820$1-t ' Jdrii'.lf .t:)fl~\'Mii1ii~ ntlll•J 

-~ · ·• · m~m••··~~~$1'~ii1iiN~•fN•WM ·~ 

a=+fil~W9ftMB"JH~~mT&# 0 rrft~ffi§~~A~~ 

fiB"JfN•~fJi1$ • Afri•m.itH~~fl-ii1ii-a0R • amrr~t-Jojfj 

am 0 Mrt~ . ~ . Mrt~mn (Hermann von Helmholtz) l.Ult 
t~tl:l*5ffifff ' &i!Sa-=: +0~ii1ii~B"JMriJJ.!H!fl]j1@t>f~N (-273°C Jfi 
.t:J 'i•AMJ:J(§'F:?\1:E 11 0~.t:J_tf!l;Jji11j~ifi!JHH~-'F-1'~ r\ili Ji~1tt~ 

rffiilli¥ ' ~t~•~**illBU~ifilJI[tl:JJJljj~~-m~ . ~J::.~f.tifiER[<i] 
9mtliB"J~lfill~ 0 

0~~¥@1!1ifll 

181~~1'i~f-t:8'911N~J '-s~ifllil8'9 ~11111.i~l:W J!C.J. f lt!J 
ll~l!m8'9iJl!Ja , l!~i!Jii*~~:lli J':::tll•W~M- • 



0 r•~tJ so~-ll!l85J2ti.Pt1;;*;:2'ti.!i 
i'l!;;*;:2fl'il9!1!l~JbJi'fi • 111~50~-ill!~IJI~i'l!~l!li! 
< Ell~!Sil7':~Mllr~&~~m11:!±.&ffl!lll~ > 

*'. fl~filfliJEtJWf~:rtf~f~*'. f~-~j:_ T fN:<fi:B"J~fl:: 0 *~IIH~+'cf 

B"J~M-·*1-••~~~~~-Etl-@~~·®~~T~fi@m~ 

~•fo•tJHt•EtJ-F~f4* 0 llt~'cf ~f!i1*1.~**~~fl~M17 iol/5Jf 

IJ&ij I ' itft1JOjfilT*1,i~•tJ:rtB"J~~ 0 T-tl~~ttfml~ll$relir*B rwr J 

( neuen ) ~j~-utf~~~j~B"J~M 0 



~ T Wt ~rj ~JI~ f@t'¥ *D*i :ij:JfilJI '¥ fi Mf.81 !f. JtJl *1.11~~ • §!JC fr 

~~~ 111~~ 5'l. m!\0.JJ!f '¥~a1ilffr~1t** Wi ~¥!- ·~ormmiP~Wi 
(Svante Arrhenius' 1859-1927) filtl:l811Jili~X)ZJ!lU!l1~~ ~Jfff!tiffi~jl, 
~li!f3ffff~fltJ(ci]1o/JJ1l!~1f (ci]flJiitl1~fliJ 0 + n ttuc.~ , 111•P$'*to1t 
~*filt¥f(Ji:'.t1h~Ji~iifi181rzg~l!Um'0ffifi 0 !1Uo91HHltrtHlH' ~ 11':: ' ~ 
~~M~~~-~-~~~~ft·~~~~~~m£~R~~§* 
\f;J*fft 0 ~nffij/JmJt.Wri'E~ ' ttl!.OO~r&'.,~M,fOJ\:~~i&:~~HfHH:£2F 
~~mfif1 • ~05!1:2fltt1tt1~, ~zfiliwxfLUt~F~, tri.;1~l}:i!it'fit 0 

40 

im5ttm.t:Jt:to::t~rl'li~iJt'.1'. • tmr:1zz:is-t~:;m1filt~~!J~ _,:i'c 1i: ti 0 ii 

~ • l'.~tMDfi.oJ\:~Ollt • tfu~ITT:k:imli~fR7~ • ~{5p)(f4~ '_= 

¥1.ftJi~:fUEflt'E~~ll 0 ~l~ 11.lili'.¥'.X)(/,1!*1.l!IJ u&W£r: rootr-1~1~• 

M·~"~-~~~-~~ 0 m•·~-~~~A'~~~-· 
M•*$ft~@T~•*00°m'.¥'.~m•n•~~f~·~a•• 
~a1*m~9~ • =-~1t~li~'§'.~B6if80.03%, 1F1fili~t1li!li!\Bl'l1 
¥1.~:fUN\~ tlPJt~IJ t17 20%{[]80% 0 

fi~ 4o%ttJtthoo~•~HtA. T¥ar~rl'l9 • 6o%\J';J~~tltJ1 m *JT~~i 
@ltthOO 0 J:l!lrnFf1i~¥'l*€L:t~ITT~l&:•~ll1 · ~~:lt:~~fl'l~i&'.• 
M 0 f~~*~ITT1E1\H~\-~MX1!£t±lttJ-10°c • lliflffi';:l1H~~~·ffii 
*I~~ 0 **1t~Hj:lt~r&:•M1'1~ • xJ.§~{~¥:~ff!, •t/J:tP,~40% 

~A¥m~M·•~--~*·~~~·M~ttm~•~E~~ 
~tll{•M 0 &'~~$itfl~\f'J40%~:t~¥1~tihlfilftl~~ lllt!~Wl~' 

~l!i~ll:.' ~ll:.ll#\¥)~mltaJlmt•~fJJlltill#ftl-10°C~ffii· A¥i.:f!Jill,& 

~W·~~~OO•M•&·•n•w~~-~T:tW~·~·M 
1foot§l:ftf,f; '~~T~tli~* • ili~ii¥1\15"Cft)ZftJ ~iti'A • @:~ 

tl~*-a*ti!.ffif'lfi 0 

( 1U~l: ' ~~ftiHl::ftJ£{~ • 'ti~ i .ttffit'.!/~ 
1t!?.~~ll1. 0 ) 



0~tm::z.w 

tti%!tt\1$gC5'1fM'J::lt@l::23$ • -!irx~ifit!l{,;j)JiZt!Jliff (Boreas) • Borease'Jll;~;ll§-=8& 

~i!Jjjb:lJB'M't~~;1[~5!J 0 

Gifl§.2?111 
i%11l!lt$~C5f!fl'Ji¥i@l;Z:f$~HJ!li (Notos) 0 
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O~lj~flll 

ffifili'lj$531'IJIJ*"l~l;2j$Apeliotes.\:'.'8Euros 0 

Oi!!ill.Zilli 
~!iiH$i5fllJIJ~J!tZil\I • -fl3'.~WlfflniA~i~ll/i (Zephyrus) • jijl)tl'JH:~~x~ 
Jto 



.@:~;,\'.~ I YXli'i:~Jf!J:!Mft J ( Treibhaustheorie) 0 Jf~J::JfJr:r'i: f'F 

ttulllJ~:t:'l\3"~' IE!~¥'H~rXll'i:r::j:ltt'i:f7HXliB~i'l9~-ltl:J.JiJl'l"JDJ'!:IEI 0 {E3_ 

~mtt~~~·1±§4~~~~*·.@@~••~m~~~~• 

1'11 ° ~iiJ imU~ Ft:.WT ill~iE~ ~. r::p = ~ 1 u~ ii jj'f 89 ~1 I:: r:IJ ff~~ /Jj<{jjf B~Ht 

i'l"JilelE! 0 it /;J<:Jti3%JfJi:~:1l!f ' =~ 1tliKillff i'OIJJ<ijjJHif!t,!JrXl\JJf f!JJ!ilflH3 

mm 0 
( «lWtllJJ<:&» ( Vostok-Eiskern) • J:[sslii/~-t-= )rXll'i:~::illJ!•H 

illffi'J"JJ!rW/JfJ , Ji:Ji~IJJ<YiiJBifMi'l9fR::<js:ifflf!J ' ill~i§fi*if~~11::~~1¥J 

&#·~~~-~·®R~~~~~~i¥Jile~~fftt~M~-ltl:m 

~iiJ~MFt:.WTill~t•tB T:z2:3fnr::p=~ 11::ii~illi~:IJU-fB'Bif ' •r: 
ff-fl'IJB'%~' ~:fimJ:J[tti'l9~HU\'Hv:' *1~3°C 0 1ift~,<g~=~11::liJJUloc 

fff~~r:!Jff~i'l9 • 1f!~Y~1±-f$~£~Bifrf'19J:Jt~, lE!~85%i¥J= 

~ 11::u~fi~tr.S:rBJz¥r::p 0 oomrr , zBJz¥'.¥t =~ 11::/iKs"JIJ&~~~m £:t.Ja$j 

,,, , rtr tJ=~ 11::liKskJr1oc@:f:'fr:ufft1±B+41~~:1Ja-1g 0 ffi!J:9~tt 

fFi11f~A'.ll:t~1ilAl!A~'.¥t*if~~11::1'19lWI 0 

*iAA*~~~~~T~m~m~ai¥JB~M*·~OOAITTf'Flli 

i'JJ:!i'l%Hf1J~t~F 0 '2i3tl!A.fiJ~?IJi:!~~~i:_1J:!8111ir::j:i ' J:JtfUi "i't7'ii'l91JlUIJ-1 

~ile!i1~, ~~lliTw~tJ~ 0 •11~00~il51ileAfF,89H~, *iM~Blfftt 

~*m~~-~~·~•mm~~•m·••~~·•AA~~¥m 

~~mrr••·~~mTMm*i'f~~m·1t~•~~~m~•~ 

filW&~ 0 m[g~r::p~~~f'F~E~M 0 

~~·@mttITTtt~~~·~-t-~m~~~A•~·*m~ 

(George Hadley) OO~s ' A fr'~ 7 !W~*~H**1.JirfrE - {§1Jtm ' %!% 

ftlf~~1¥J.:ltWjm1J*~~mw:ttQtf:lJ:Jt!f§OO? - P!Tf'Fi'l"I~JJ 0 i~~f!I 

~*{jhf~m · ~t~ (Immanuel Kant) t!!'fWitl73iti§fl~:b.i1' @tfiiff 

Ji:~~rr•m§~ft~oon•~*·~~mt±lMMB·~~Mttm

~i'f*~iffi±-~H~~*r~~i:J[~~*f'J§ 0 



=+fil~~*··~~~M•*~~~T·~~i~-ffi~~ 
-til~~·~ o tJJll~f4~*~ii · ~ffnJFt!.Wi (Vilheht ]jerknes) 

~$mli~~--~~~MffW7•·~~~;~ft;+•·~~ 
J.§:K · fi_±J:t (Carl Gustav Rossby) !W~~!7'-F*llf[IJl~)tli.fl1;J=fl§ 
!Eli; =;xfil:W-::kq'!Utr*1~, ~~A.m'J~ · {,~ · ~f¥~ (John von 

Neumann) Mf~iiJJ;JfE11[.Yi~U4~llfiV!tr!l!J:fl:ff7(*i.fi~_l 0 Hlr§ 

~~m•~~~--~~••~fi~•mw·m:ff~t•~rt•~ 
®J~~li1llif-m-fmix•1<1ifim¥~t~.rUm iH:i&l*a~ 0 

m~~••m~~•·••~-~~~~~~*•~~•
~lfil, lffi~ffi::k*i.111, lklll, Oklll (Ok'~lil ~o~~~=HHif§li 

~V~~~m~ 0 ~•~••*~~~~-~ttfJ1;Jif ·~£D~ 
~&ftm~~~ 0 ~•n•AA~M1tff~~-·~I~M~m~ 
WRoo~=~~•·m••*•lffi~·~mrM~J~~rmn 
li:~J (aktive Element) ; lffig\'.$Wlffi§" • /j'jljf.jtfil r(:§J~i'iJ (Ku 

hler) *itc;'t 7 :7fJ;J($W1Jafi 0 

::k*'.mH&ilXJ&::t~~~JiV5lij/j'j~'f~Bj ' :t~~:f:EAA~;ill ~ 0 AAm 

~~~•=~•tt~·3~•~•1i~m~•~·Tnatt-1• 
~*1.~t.:ii '-~51;ll;5~f.!{ff(J~*i,~lfix~ 0 ~@:)l~~Fi qi • ~~ 
_lfl,aft,~W,~ft*~·-~-~-~-·~~-qi*~M 
-2iii~i!i 0 li~~f_fil$ • )JliJJ;::~~~l}ciJt1ta7J\~*IHi'fn~{f:z:&%tl:fhZ 
~~JilU±B!~ 0 ®m~tt ' lk~*'.tJU;g~~ l!ll~tf;J J ( ,ae-11ter) ~ 

I:' 2M11:!ii~JmPi-lfufit.JaM7 -.t.Jtff;J~·' f~z¥J::XM. IHIJ:: 

* 0 ~•~m•n~••·•~m•~n•~~-ms·m~~• 
1\t~f~t~-~ • Jil!!IJ-~--T0RJ:J_l(B(.11j~ o 

~-R~~~·~•-M0R~--~+~R~~~~-~ 
~~m•·~~••__t~••~•~@•·~PX:m•·•~~m~ 
~i§~' fiifii.5EPX: 0 ~ti!!•MriiJn ( tttmf4B;;n • Con•olis-Krafd 



Jlf3 V • 1~ J@./f' ~ lE.:I t ~lE i¥i ff.J , rm~ ]fU tJ@.~lffi i¥i J$1. 0 ~ll'i mt tJ. M 
>cm¥1Jfi';J~~ Aflfit~~tfi ~ ' WHf~flfiti!!~!imt ( Hadley-Zelle ) 0 ~ 

~flfit~~!imt • ~Jl!Blli•:t:iha{]Jtm~!irm ( Ferrell-Zelle)> '2:.l:tflfi 

•••mt~ · ~~RZffi& 0 ~=!imt=1'•M~7Ma •mD~~ 

(l{][§"}jl,Wl,mt' .1:!11 rjffiJ@.ilftmtJ (Westwindstromung ) ff.Jtfj~mf~7!1!1J 

tJ 0 

lffi )jl,Jfl mt/!' fi)E • Jf~ ~ @:~ l'iJ ~ lOOOkmti::t:i ff.JmWl 7.K zp *'itiiE
-~ tt~B~Mmff.J}jl,8 0 ~*'iiiiEill•~~~-!l!IJ·MM7.K••ffi 

M• 0 ·~~~ · ~mmff.JM•~M~~M 0 •DWWl ·®~tt 

*~ffi~tta 0 ~~~·~ff.JBlli·~-~M~·-~·OO:~ffi~ 

tt•m~®~tt - 0 a7zis•tt•~• ·~•a~m<ffi~mt)M 

MttM 0 m•·*•tt•ff.J=1'2f•<~Mm~~•mtta · ~•~ 

~~~*tt ) ff.J~W~7)jl,ff.Jtfj~ 0 ffttRR•~*• ·E~M 

•~!l!!Jff.J~•tt · ~mm•~~~~•~m~w•·~~•~w• 

ra9ff.Jr:i~•*•mf~!l!IJtJ 0 

0lJH:EB5Jll~iff~~~ , ~jjil!tllU~~llR~J:t!JNj;;:ll•ctiB9¥-i'H~ • ffiH!83j;;:•l!I ' 7i< 
l!l · ~l!l <*•lll > ~~~l!lcti§W~li~·B9~~~· 

• l. ll • 45 
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0;lU7J<.tTtJ"~ ? 

•?.m 193a~ft!i!MB\Jiifi~sm~ • .tJJB\Jsm~m11.mB\J~ 193a'.q: 1 m lftrt1 
7.KlJ"i$ (high-water line) : l'JJ?.0i!!i71;1 a1 5 '.q:9FjB\) ftiS!i1..KlJ"i~ • -a:3:l;O * · 1..Kfil.tTt J" 2?RDR • 

:E!l!ffifff J: · i¥iit*1*Bf.JI1ru~~~m1~BkJ • if!~El3$i t = . .t:fi~ :tt!l 
®ffl*·•~n~BkJ®8M1'~1tM ·~*-~®MIB•·~#~ 
MB8:~*~~BMtt•fi*BM~B·®8MBkJ•m~ NGB 
7M~*@l*~Bf.J~P.X • t.J. :&it*1*•~n~BkJ*i!lll~ . ~iM~ 
~ 0 ~!,l!H.li: ~LLJ ( Himalaya ) ' f!i!LLJ ( Rocky Mountains ~§:::k 
LLJlllJH.J.:&~~lii~~-tf71Jo~Si7it*1*BkJ1ff®~~ . fffi~ r-:if>ilJfa 
~Wi LLJWLLJ~~~-J.Jl~ltt~~tll 0 

i¥i *1*1'tHfBJlifiBf.J• ~*1.1~~~ , *1, f~JJ! ~ :W: ftJM1 ffl~:::k 
~IlmtBf.J~U : ~m~Bf.J~ru~:&E13z~*BkJM~ · M•I~~~ 
i¥Ut 40-SOl!Ur:ti ' ijf .l:Ji¥i*1*$*1lJl~Wi~mm rllf!l!!40flJ 

( roaring forties)• i¥i*1*Fl/~zpf.:J ~ g:i, W.~IU~Mt~ ~aQlQ 



ZJifi · m~*1±14Iis•m~1rlfA! • tt1m1n•~¥1J • 4IiB*1.i!!HHfti~ 
Wi:f#UllJE!"J : tt llJ§n?f40JJ[J tr:ti~i:j:i•&oo~:ttMW • ~7(ff tl:\fJ!4 

~7~·• · m~••rri:p•&~-~~~fiH1:: ·M~-~MM~ 

~ZJI~•m~i:p.wmam•ZJim·•$~~•••1::~~E~ 
rJt 0 

oo~@rfrH!%1J 7Hl~i".f~:51 : El3~iii.1.~8"J001Ji'Um ' tJ&El3iiJ~ 

:tt!l oo ~ ~ l2SI rEi'i& T ll1HD#-lJ /JJ< iB J?X mi T tt ~ oo 7.1< :HHfJJ • ~mt i:p • $$ 

~.1.M~#-lJ7.1<£~El3001JttE!WJ • OO:ffii:Jllrn71¥i, ~t~i'Jtliffioo/$&; 
~r¥thf1::!1o/J8"Joo7.l<.1.~ • t!!~:kiffi~~mt ( Golfstrom ) fD B L$:t!f~ 
llitlli~~W,Jj ( Kuroshio ) H1::~)Jf(12SJ 0 :(£ ((tfijf¥- 'l!!I : f;fUJ!iJHli!tliJ 

f¥&#*11Pf$:kt¥1Jfifi[(J{j1ifgf5)) (A View of the Sea : A Di scuss ion 

between a C hief Engineer and an Oceanographer about the Machinery 

of the Ocean Circulation) - ifi:j:I • 1~'ffi'i1fllffi:tt!lmff7oo~fflmt8"3!1o/J 

J!!Df(J!! • f'F%!~~~8"Joo~**"fflj · WT:fHfjj~ ( H enry Stommel ) 

' ft!!. tt~ $ ~ ffii 7 fit* :?t ~~ i:p #-lJ ~* * f D'6li f~IHH"J-1i'f.t~i5 • ff 
tJ!Ml~#-lJ~ffl rmB"J)Jf(J!! • 

r i~#-lJJ ( tiefen Ozeans ) limt • ~i'~ooiiirllf-i;R/M~~mt ' 

t'.:W:k*i@rfit)Jf(J!!llif~ • El3#-l171<~&B"Jfilm!W&i:J llrn • ::ffPJ~~ • 
**1-limt~ El3~1r\'Ht!l~~-~~~.1.f!-CJ IM! • ~oofflifitft1J~El3$li\IJ~ 

:ttti.1.Moo7.l<a"J~f:lnrttCJl>rn . rEi'i&r~1loo71<.t:tm~* (M~IE! • 
thermischer Effekt ) • #ij/JJ<Jf3 /?X~f.fili:j:I • lliUHIU!Ttl:\ ' t!!f!Eoo71<.l:tm 

il!W* ( llil&~!E! • haliner Effekt) • •M#-l17.l<.l:tm:l:t:t*¥1J- >ffj}J[ 

M•fi7.l<fil~••M••H1::Mf.trm · •M•7.l<MttA•oo · m 
1:E • rr~t:kiffi~~t$fom~~ttllioo•Mfi~~m~~1:: • Tttoo7.I< 

~~f.tmt~-mt~~··a:k~~ifit!WJ ·~·~*ZJI~W~~
. ' li'U~R~@lilJfiiii • ~~Jiif,EWJ~ liNfiMJ!UfiU (Zirkulation als 

thermohalin ) • 



0il!l\MWlli ,.. 
17t!:J:1'GlHl'f~JEi.iiJBIJl!ij1t • i!!i7!; 16 58~ • llJQ 1J ~ C Galileo l · 5!wiiffi:li .::"' 
(Ferdinand Il l Wt~llli~fEBIJ~'.L}fg~?c! • ~Fll ili!JH:5tiio~JJ!:~~BIJWM • r~;::;i;.~W 
~-lUH'i&ll'.R (reflection ) Bll~tt ? J *~illlWlliBIJ~!Qpq~ • 

m~•Rtt•~···~~~·~Jlt~~M•*ti-~ : 0 fi 
~-~™··~~®·~~tt~ffi · ~•M*8·ili~-~tl• 
~fiffitiW·••~*mm~ · nEm~Mlli~~·ffitt~tA~ 
!It• 1907'.\f. • ~~AtEf!.iiWf · :i!t~ · iJK{8fJ{U ( Thomas Ofa1L!I1 

C hamberlin ) mtmtl:J • •••*1I~~Et-.llt!!'fi'.\f.{~it~~-t~~ ·r-I" 

(~~ffi · ~ti!\van Andel.{'F • 1994) ffiliitllR1f?t~J'C~i-1-

Jal~~-f-:¥=f-'.\f.~ff.¥rai • ~*:*~~•~Et-.lml*, *ft~~= li1'1 

it~ft#iHm • ®~i!UlttM*ri=1Et-.l~~itt~:lt:~ ( il14 ) • Qf J:Jt· jtlJ 

mJYl#iJ*El•oortt¥••Et-Ju. 



•~1'~••*•i:p••~m~e~·mm~*••~&f'F 

m·~~M•fil~*•~•m·ttg~*••••~*••*•· 
-~00fli:S:tih¥W00~71% • m1j!~¥*1Mlli~•1'.lJtt • •:tih¥_t 
~~$m•mmT&# · •oo~•*••~*•i:p·~••*•~ 

~Mtt:tJ·~®fil~W•*·~~~~M~®~ffi&M·*·~~ 

MM9~-·~M~~*~ffi~~~~~--~~OO·~-~~

WflntA.*n. ~Jtt~¥*1Mlli7t~. 
~~~ra~~m•~~-·~•••n•*~·~fi~•~ 

tt : M- ·~~~-~ffi±~·*·~~~*·•~T-•ffi*~ 
~2-;M= ·~-~~~ttfi~&M~~m&~M·~tt8~· 

r.P~~om•tttI•~:tih~ r&OO$J (albedo) f.ii • &OO$m&M~~ 
~~M:t:EJ5fi~~~fiMi:fl.Pfii:Sl:t1§1J • m~~&OO$f.iiil95% • ®8 
~~&00$1',@10% o · 

~•*•~·~tt~~mmm~~•·fil1'~•~~•g* 
•·~~~~-~-~~·tt•*~·~-~~~@e~ffilif'F 
ffl · 

M:::i.:!/Wm¥1J · •f~•:tJ¥11ifiMfa9~ttH~1'1BJi~1t • 1'[fi]•f~JJ[ 
~$~1J¥~1t~~ • ~7ttfrim¥1J~~fi~JH.$~-f~~1t~D~Wl 
••~·~*e~•:tJ•~1t•rr~e•~·~~mm~r#•ttJ 
( Nichtlinearitat ) ~0 rra1!!t!IJt~··:tJ•~•tf4nXJ (unendlich viele, 

miteinander wechselwirkende Faktoren ) ~ 0 f.t~ r~F¥.lttJ ~f.f 
ti ' 1'.iJ J:Jffl riNJ~~ff!J ( Schmetterlingseffekt) f'FifilfjiJ : iN!ikl!H!lm 
~~•OJtt51 ~~f~-f~*M~ll!J?.!~~1t • if.&1M~J-filfftltill~~ 
~§*~~ ·mtt1'~m••*••~moo§~#·®~m•~ 
if.&~TrlfiOJtt~ttWmiJl~Wfit1JrR1llifi;)~*91J~ft • 1!!t~iNll'l~ 
~~~Tmim·~~-J=J•~~-~~·ffifilff~•iNl•~mim· 
ID!fi¥~*•tfi!!ft1963~~-J=J. ~~19791f:~-J=J • ® rramti!N 
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•~~~••~&$•~~mJJX$ft·mm~*•~u&ff 

ffl·EW~~~~*·~···~H~*•R•~~*-•*•· 
W~!IDfJh5rfuft~!IDi3971% • ~f~~f**fl§!iJJJG•J:IJtt, •rt!lftJ: 

~~$m~mm7&#·Woo~•*••~*•$·~•~*•~ 

M~ttn·~fffifu~-~*·~~--~~~~ffi&M·*·~· 

M~e~M·•MJJX~*Uffi~~~~~-M~~!ID·~~~Wm 

WTIHV,*W' ~Jl:t~ft*fl§!i7'CJJX 0 

~-~rn~~--ITT~-·~•-~n•*~·Efi~M~ 

~=m-·~•Mm~m±~·*•ft~~*·•~7M•ffi*ft 

~~•:m=·~~ITT~~ttfi~&M~-~•MM·~ttW~· 

¥1>?~~om•m1ElITTrfil~ r &~~u (albedo> f.'D • &~$m&!l-ti39~ 

••1UttEJ5JT~~-·!lt$r!TC:i.ttffiJ • fJJ~ITT&~$f.'Dj£9S% • fffiW 

~~&~$~JE10% 0 

rt!11**•• , Ilntt1rt@m J5n~~~• · -ttt~~IDl1IE!"J~:E!~ 
H·E~~~-~~~-·~W*•·~~-~~M$ftffiliff 
ffl· 

M>z:ttmrrJ • af1*~n-~Bi¥Faia"JtU~~ilf~1t 0 ~rPJ•f1*!Jl 

~$iJJn•~1tcf§.~ • 1!#;7tt1rimr1J~E!"Jfi:liIW~•f1*~1t~o~M 

11§Ii57f. • ¥@Xg~ftifJn•~1t~~tEl7'Jfi~Hj: ' Efr,mm~ r~Fr,,1!HiJ 

(Nichtlinearitat) ~D rrn~~.N~~)J·~~f-JJXJ (unendlich viele, 

miteinander wechselwirkende Faktoren) 139 ° '!lt:t.t r~FMHiJ 8'9*1-

1!11 ' J:iJ J;Jffl r iWJ!l!Wi~JJ!J ( Schmetterlingseffekt) {'Ffri{§!J : iWJ!l!Wi•lm 

i3"J~~J:1J~g1 ife~@•fl*~H~lrJP.!l~1t • fi'&1NN~fugifWIIB~Wi 

JJX§*~~-·~~~~mafi~HWl~ffl!ID§~~·fffi~~·E 

Ji'&~ ~tll'f J:iJtt~flWmt*H!!O'J [OJ ilifkJITT ~ JIJ~1t • ~Ynft!Wl!l!Wi~ 
~~-7MM·~$-flfie~-~~·Wfu~~·~!l!Wi~Mlm• 
m~ITT~••1!1*1963$ITT-fl. ~~19791'f:ITT-fl ·rm rrn~~N 
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0l1U~~ft8\J9\.~J! 

lle )!flf1J:.;1::~8\Jitll;91M~Ul~~i'ii*Ji~it8\J9\.~ • itit!l9\.~~PJ.t5:;!;:1l!Uiilt-!B!l~f t ' *~~ 
~51~8\Jl!' )m,;JB\JfitWGi\~ , lt!lf)}ZfJ\~~iii~itt(&:.;1::~8\J!D:IHllt!lJl~~ft~~ ... 0 

~~tJ¥~••~Jm Mm·~~•f'F~f•W~•~~•u 
®~~- · ~~-~-~~ · ~--~ · S•*fi~~tJ¥•11 
1~~1t3!ftm~1'mW!.W.~ • ~t±jT~1t~•WltJi\ • 

m~~D:kS~itl~llltllfjf!1Sf@!*fi~1t~9}~ 0 ;!titl!?rn~ 
~ : :t:~~!ti~~1t · 'l<LlJ:ti~51M:~ZJSmtlia'-Jf5l-Yt&~ • j:fil£1\'ll 

mMm~1ttJ:&:klli~fli:fiUOttlltt;~1t 0 rn:t~*Dfl •51 tJ ~I~ 
~~ · ;!t~~~~~ill~;'l(LlJ:tl~~~tt-~~~~~~~; 
~~M~VMma'-J•~fftt•m;®~•~mMmW*lli~JT;d 
1tf! IJ~*ff T fa•~ ( ~~tW"fff J!WJ :)(JJH1J~S"Jffi · 3i:t~S"Jlff'F) • 



~*·H~-~-~····~··•~&U~--~M~~ 
ffi·•m~·~•••~•~~~•••~•m~@*·w~m~ 
tj:l9j1J::f~ 0 ttir,~o@' r'i'IJ*llJUlli~*D1JU~liJili~ijili\!}i~~JWc'.iE'.7 

~•*•~M• = ~ili~~~~•m•m·~•m~~~®•mffi 
••~m·r'i'li*~~~rn~ffi•~~~~~~-~~•1m•~ 
ft··~~·RWRR~-~-aM•~·~~~--~m~-~ 
~V-flDi~i~~l+l*~ir~)lc • i:!1.::f.BJlm!~V~f3t(af1~ • ~y·f~$ 

m~~~P:::f•~1t • ( •~ • ~rJ+ltlli1&•1~~~ 7&~) 

E 

0 fE9.H!§;i<U 897.l<ililll\l!!t 
~l!~Mi.Lt~:A~21!1J • j{;~l!9;i<U (Evangelista Torricelli• 1608-

1647) ;liHtt!t*Gl!91-Hl\J~~!ili:889~"1~~ · i!!H~l±l?Elll\fjlJ!•l'fi 
~!!fj!!1J • ffii§lltl.l!M~~rell891'15J;f!lit!l!h89C&!fl1H'-lf89If 
!i1li • i5J~ftllt1H~1J.ElJ't!tJ:~-m7..kmlll'il!~t • 1£~1!9W..kmiium 
Elliiri®1~~99igii=tit~mnt . tit~i1'lfll~iilli!ltlll!'i&89~7..km · ~~ 
89fl!l5ll£miiili7..kiN897..k~ • 
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~-~00·11~••~•m~~~•&~~~~•~·~r~ 
P'lB"Jlii~!f-'tjjXfi : ±:!:iMIJJtl ( t'9~ , ~.WJiffi:f* , 1i'ilffi)' 1iihi1r:flr tlJ 

Mt ( !JiiJfttNf!MLlJ), l&\Hrr1¥J~¥$ Ot!FP#ll l, fJ,&.:kml 0 iM 

Kaspisches Meer) , ~~ 0 i't-t!!aa~1j~~ri.1'i:!:1l!.§tfil'tl1f6t ' W~ ~ 
:ktJJX.m, 1MliJl¥8 ct~~ml Boden See) , 1]Yl~'!w!W Umllw!W b:;iri) 

• M~lilli~-1~$jJ'.§~~&mifiX 0 1Hl:V:~J3}(Mf~tJ!~B~ 'JJ!ft.'ht'!I 

••~~~••tt·•~A~•~0mK~-~0m~m~~~• 
MMm~ftm~·:ttt~-~--*~EtJfi~~~~~~~·cM 
1f~J;JtMi~tJPl'!fi:ltlti~1J1flill!(f)ai~Mm, 1§511JJltt~~7l!lli~ili~l 

t~~ · !UJll • t!1)flfg~$~nm:1:-t!!m~lii~•11~. P~~~~~it:li-t 

l'i:tth•f~l'Dll~af~BkJ~OO~W • ;tgg~JfJ:!:tM1>i:tll~I;J(.il-*lifii ' 

•~·-~ftM~tt~sm~mq:i~~-~EtJ:k*i·:tt~~ 
~:.St~JJ!WE!kJ 0 

:ka•~m7*at¥JWnM~··~~~7ftM~~~~ 

&:••·•~·~~ffi•m·:k••~ftm$gm~M~~+ 
0m~~lfl~•ffifim11~·~~·•m~m~*~7(•~ff~ 
t~ttt~1J1s1mm • 

i~:?(•ll~PJtJ;m-tl:l • ~fM'F~1~tr.J7(a~1t · 1LJOJ!:rill1;i\ ~ 

~M~ru~,•8wm~·•~m~~EtJ~m•,sm$~f 
[U] 0 

~$7(·-~•EtJ$Rtt•RtE~·maml!lli~~iliWI~~ 
- Br~VGMH~~7( - ~lfJ:JJRH!!IJti 0 *rri[ll:kai0*1CITT/f#i.JE:t1 
~~ ' :RattlJlliJff,t~~ 0 tl:!,gifm J;)J~M~:kffli!!IJOO~ITT~Cf flllf 
ffUJllJ!iJITT'M ' mm11~~JHJ:!1J1' ffi'fr~i~EtJ.:R*ii0Mt ' ~IJRflt~iitJ~ 
7(~~1!i:i~1J1fM' 0 



~•w•~@~u*~#mm~·A~i¥Jsm~~·~·~~ 

*•·mm•n~@~M~~e·*~--~BW~afflW:a~ 

5H!T • ~~~rJ~afl*t1A¥JlH±Wri¥Jll!Jti • rPi*1lf4~*fD*~~~ • 
-8~1f.M • ~i'i1J~~Y1:fDA~j~*~ifil:t( · IYXfiii (Rudolf 

Virchow) ~tEN~tf~il$m¥1Jaf~@!J!a"JF,,~lm : 1~1f.-1®A~r,fJ 
$1*~·~·-~~~«••~A·~*4~~~*~~·~~ 

~T-~·~f·k·~~6~~~·~--~~~·~C•• 

k ' •J¥J -tt-i-.100 Jl str.i :t ijUG; -i'iilf tJ<.j1J +~ .. ····itt!M1·tti>Lk ~ 

'! I I ' I ;. • 

>' ' "l ' t 
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--~·· :._...:~:;. :;] . .: .. ...J.....2. 
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"'" l + ,r .. l f ~r· '. ~l .. ~ ,;.. ·'. ,, a2.". .. - -'' . ; ' ... 
- :: ~ !, ~.·.,_.,, .. -· ~--···' 

. ·. ~ ..... : . { . ·: t .. ' i:::· .:::- ,:~:.-: :· 
~S4 . '/ .......... .;;__'..,') \'·,._ ',_ ·<"'. > 

. / . i ' 
I 

./ : / / : . ; ;' r -~ 

8'mR:i<:it 
w~~e~@••••~~··~~~~~••~••m~§a~ 
llUm:ct 0 lll!cpe"J~llfil/jJm f!iZ~i~BiitJ · @fillli~l!rntffi-Mt~i!l 
®W•m~·•mrr~•~•®~mm®•*~·•~••*•• 
i~~~-· *l•~~~f.8'1E•cpB'iJi~~ • Jfl~lfU~l.::f§Hf!i~)'.JL~ffil 
T'~ · llil1~m;wi;~ · ~:w;mWlli:lltl!Ni 0 
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~ j,i> .it ' ~ ~ Jf-1tdH~ !Jt 't: 0 ~ -ll'i :Ir~ ~g, ffei ' -1@ A.~* ii :ff)~) I 

~~~--~k•~~·~~~-~~--~·•iia~a+e 
~ 0 J••m•~·•~mTmlli·ARugm1~~-~~r 
&• 0 &-~N·~~ffi~·~-~~~tt-~o~~-~· 
rt; , m-~f~~~0Jtl~~\~·1~~fr9 • *Hlf5ntITT , ~JJ!*il~ll~Hg 
.rJJtifarn~nxmlk~tl:ll"J~'!f\jj{ , ~JliW*~1&1~ 0 

~~~·~•~fi•~m~&~~••-~~~sm~~~' 
~- 0 ~H~•~m~~-~AU·li9·~*~rt·•W~™ 
AA·m~-ag-~m@~WWH~~00°~~m~~e~~~ 
%1J£5!1±~fi?9t~a1:J•lt*m'JJ 0 

7iHxllt~ Ci$Jtftl:t1htll:a~if,!tJJl ' 8 m-*O~$Jta~rtiRR•fOJ~ 
a1f!r*~*~%ati§\.Wtm§~m 0 1:Etl1~. tl\1¥}(ftlf x:ltfi.~it · Jrl 

~~m~7M**~R·~~·-~·~~ITT~m~~m~HD* 
*R•·mB~•ff~m•~wasttm~·Z*~~~~m• 
H11a1:JC• 0 

i:fitlHcEi¥ ' .{l§!(~j!iffi\flat1H16~~~)Jf;§~lll:J 0 --it~lfrff~·~6 

~ , a1t:tt~R•a~-tz7'1Zrmtir:~HE • rttlf< , lj!l!f! • OJ<~'f¥tiili~~:;:(t 

uey-mrflit~~\~:&-fi.fil\lffi'.. iigf. iui!, !l¥:~~*x4~. ~~rJ~J~ 

--~~~~$*g~mm·g~~*BITT~*:~ITT~~ij~~ 

~tt~~*·~·ft~~···~~·trAITTm~~~~~~· 

~~~~AmB~ff~~~~·B*~~~ft~-~~Mffi~ ~ 
;lj\W~B~Wl ' 1tift-ill~i@~llX7QJl~1fi~.11lli1TITT • !I!LiiLtll1*"{~~1zr , 

i1Hifi f§ & ~ ~~ ' ~"lfi* ~ i~ ir\l\lliif. W *1.1'* 11UH!l1i ~m , ~fl 
~ (Voltaire) ~,tw'i~tt~llJl-Zll!~~ilil\!ti'J>i~~lhlmi o )@Jt; • Y"lif 
~•B*1.aW•M•*~~1tA~-~~~fi~~~-tt~tt 
tt·m•~n$~4B~fi~RM•~fflT· 



0~&W~~ 

CfltttHi!f, iffill!H!luffiim~1&'§?cBJ®ii"Blli~me3J 0 *~lilil:.9:1&'5~£ , mi® 
l*$1~:7':~93J:.9:&\ffij/&'~~% 0 ;;tt;7J< , ~~ , ;7J<'!~N~lfil!uffii:7':*1.B~m'ri,ii.gs 1fil: 
m~EIIJ3: , Jfflll3: , ~111@ , EN:~l'L~u~-:'.Ri& 0 ~~m~J"Jl&WF:li~l!1m±'q:ieJ 

:7':~~e['f'fl";f08B"J¥1J!J(" iJ1lJT;1626-162849'9!11::7':/ll'.IUl'i1 • JftLill'~'1Jl2D 
)'.l2D*l&mi9';Jl5JBi¥ , ~~~li±:*::@l~ , W\1f.E::il:'8~1!11:7-::i~S\:9';J-:Ef:'J 

0 4'fil~tc&\~?.V-eml!IJ~%9'9i!l'i§:i 0 

~lt~Am~&AW~~-~£~ffim:7C•·*•~**~· 

T®ITT~•$·~B~m~:7C~ffiM:7C•ZMBft·~~·:7C~* 

•~•~w~~•~m~••rr-•=~~z~~-w~w~~m 

H•·~-~~oo~rr·~~Em~t*ft£•~~*•~~*' 

~~*~~£ITT~~·~•*~~•~n~±£m•=*£m~~ 

*•:::tc~s~msm®·~$~~~*~~•$£~w•·-~ 

~~~+li:lC·mB:lC.~ffit*ft£S~·~~·~ffim~~T 

~*~ftDfPJ1NFJJ!\'i '~ffl~~~fJ1~;f;J:JtJii,t9;DillT 0 1996~;f;J:Jt~#if~ 

~- ' ?JT L-J.•W t 996if :lC•a"J~ic~ , ffi5Fill-$M~~t~®ilil1* • 
7ffit997if!'lrJ~ffi*£i~~. rJTJ:J:lC~~rilr~i!t · 

6£*~*~~m~~·~~~:7C·£m•m~Affl*fflM* 
•·E~~~~(&pb)~ft$lli~~£*~m~= r6£•~ 

*~*·~~-fr~·@~~~m~~~~&·J•ifMMM~ 
~ • .ilHEiJJflz:J:f!!ti~fDf~ffl 0 
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~ftMWl~~m~·•m~¥••~7~H~AA~·~~· 
:fLJt~miSi'.5HV:IB: (Hippocrates ' BC.460-377) • fStJLil ( Pla~:-l fU 

Sli_~!Utfr~ t'[\(Arisrotle) 0 rJ:lt!t*c!f-Jtlll'DJtiit~ooa~wi-m ~f& ~ ~r:tff'll 

~1• 0 !±l1:1J:;ft&WT ~ (Kos) BJ;;U¥•m¥Bz3'H1l1Efi':E~~f'f:r:i'ftfl 

~-~~-,~~-~--BJ;;~filo~~-~•&&rJ:lfil~~· 

moo~WJW&~-~~MM 0 m&~m®~~~~BJ;;«~-~~ 

.tfu1J)) (Luft, Wasser und Ortschaften) -~,l;)~i'*f.t)IJU~l~± 

•·~~:noos~~~~m~~-·W$mRT•AA·tffi:~tt 
15t'iN~P-JmR:tl"J~o/J~ • flH$l'ON11l'UltrRBJ;;fl!~W , rtfi._§JJEl±l ' F:~il1 

c:!Jt~tl'H~-i}J:ilitl"J/f [QJ¥JfMOJal lm!8"J*1. fl*#:*'.¥R ~m~ 0 ftj1J~ tBrm~~i'. 

011.!f!fm~~Ellll~lHI 

~~E.AJ:~liil~lEJ:~-'F~~Eilll*G~tG~~t,111a1u~ . f.i\\:?i.!!'WT 
3-~i!l · ;]ll (Sir Christopher Wren) i'f1633:1f-?Ji~!J.'I o ~1llll!!t~f0 
¢1lll1lll5J~-irxmi~' Q:m~~~I!~ '~Mi~J-m11t121J1if.i~<.~ 
®111~1101§~~~B1Jm~JilE?f~~~f011MiJ: • ii1Jiti11£s200 
B:8"J8;JFe!J 0 



z-·ti~±•~~~~BkJAttmmw·±•••-®BkJ~n·m 

~~m~~·~~~~~~m,~•~mm~f!kJ*~~~~••• 

w~~~•~wmwtt~~·~fth*~.g~~~f!kJ~~·~~w 

~~M~~BkJ~~ffi~ffi·-~~U-·$~fil-*kM~M 
(Charles Louis Montesquieu' 1689-1755) i!L05¥JJ!7;@fl¥fi:t • 

®•~~~~·•~•~~mf!kJ~•••fi~g,~•~mm 
-:fl~~$ 0 ~N¥1IJtt1;'J!;ff.NX:IH r(JtJ!J (Wahrheit) zr!ftE • ~1~ 

Z-·~~~~ii··~tt;@R~mf!kJa~~-·~1~3$1tW~ 

ttia"JFciimJJt~ : r A av ;r- ~it.~ ;;l ~ -tj1J r tf11. at il-V~ av*J ti ? J 

;@~~~~~·IHmTfi~••~ffi••~~m~wM~·~~m 
ma"Jx 1!::1~M:rnn11~7C~~•t=ttfr~ • J.. 1rrn~~ 7 kt'!\wr~~3&a"J 

•~·~m~fi~~•~tt••~~-~~*·•~fil••m~• 
(Wilhelm Friedrich Hegel' 1770-1831) ~lJ&Z?m 'ffl:fifl!f]t' f!Wtt 

r:i,foa"J~MH!H@.P 1Jt1!::J (ku!tur l :;tff~~ • ~IM'f!"JsT+~~lli 

g!Bm' Afl~rPJ~•f1j1¥JUkJ*it!;f! 0 

kt~WfM:tE~7Hll!~ ( 1748$1±llt&l .Pml±l, /j:ffJlfH"Jif>l 

~m~·--W~·~-0~••Wm$BWB~BkJ~~~~ffiA 
fr,~ 17C'l'iJ (Natur) ,fo~~m•. fth&Z?m, QJft~fiJf!kJAWJ..8"7& 

J51JtJJ~.Ali&~~~f1*~i5L~rPJ~!lXa1. rr~n,/f1I1Jt±ffl'ox11::1J1I 

·~·~-~ft~···-~M•m~m••~··~~A•M• 
BkJ~•w•~•wrM~WTam~BkJ••·m®~mn·•~•~ 
itB~f!"JAfr,WrliliH&:itB~BkJ),_,f§.lt' {Jl!,f01:JllLtt'1~£;1JOil5m 0 

*{J!ltft • ~t~i}f.,filf,~ · Mfit~ (Johann Gottfried Herder' 1744-

1803) tE ftf! f!"J f~ ~ f'F ((},_~Ji~ §/: :gf • (!"J fa~)) ( Ideen zur 

Philosophie der Geschichte der Menschheit) tj:i~l±l~flf!kJF"'im : 

ril•;;ltt•?~#Aa!u~~·~•A~~•~••?J•~· 

~---~~~7ffRttM·~®W~MWfMffilt·~M~-~BkJ 
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•~•oc·@~•~~~--~·tt~~-~~~m~r•fim 
~J ( schwer und truglich) !'!{] 0 E!=rfliif.E~'jffi l1**D~l\H~H±:l*6~i' ii 
W~*~~·~fim~~~~r~~Aa~~~·~~·&~~ 
YJi ~l,] 'f Jfi. tro #i M1 ~ 'i} YA & 1/J.S i~ -HJ A {Jg ;fl -t 1$ $i J 0 ',%fl A~ r1J J;;itt'.J 

IJili!:ialJIJ*&'~~f!t\:JYT~~"J*5~illi , J:JJ~.~~{J:J,~¥1; 0 ~lrf.:Mtlf~i~14~ 
OC~Plf{*fii , {13.iil!5m~~: r $:ff~ Jt~f1J< f- <f "[ JA t-.J~ li9$H·· 1!! 

~~~+~--~~·{:h~~~··~~Rtk~~~#tl~~ 

{:h lil'l1~ 0 J 

Jl'itMmt'il;ifi'Hlt8!ff*fli~.Mt ' + .1t ilHcl'!'1~f'~tftri:1 ~l\lf\~.Wi'\ 

~~AUWA•~~m~m~~~~tt~m·~~M-~·~m 
fl]$ · ,\'%1i£J~x (Friedrich Umlauff) 1t!t1891 lf[f1Jt!t(l~J¥/l~ 

((:}(~)) (Das Luftmcer) ~~ill : r JJl,,tf. ;t.. ~lA1Ji t • .. · .. ;>L:,J;c~ -if. 

~A·~~~~~·~JtA~~~~·~·~~~ffi~~~~· 

~~~~~~~A$#a~~oce~A-~·~~~~~~~~· 

~-~M·~~~~~A··~~t·+~~~~s;~~A~ 

1Jl JJJ ~ 'M- ;JJ ' it {: 't aH1l :t , 4-~ •'-' 11- f1J 11:. ± 1t Jk • . ..... !'fr ;,- -@ 

~~~~•~~~4~~~M•a•~a~~~*#~~••-~ 

~•&tl~~Jt~~·~~~MA·~~-#k~~~~at 

ifl\)j 0 ~Jl,lj---f·1JR-%-rf.] (Oscar Peschel) MJ.i.1f<.R..iE•:fi_ag • ;1:;A, ifi 

-~~~~~~-~,~~*~~~·'f•*~~~~~·~' 
.I*F*f,fJIJry;:}J* o 

~~~~11*B"J~-=:.rM~Jl>tglfliftt+.ttt!Hc1&'f~rff.lm • ·r!'!:~i ! 11 

1940~1-'\:!WcM 0 ~~NIDfBB"J~t'* § :&itm~~mx ' ~o A ~fl'~ ·~ ie 

•·•~-~~~·1t•~·~W·tt~m~~~~~~oo~~ 
ttt±Wi~CfJJi~\'.fJ~W • ~§}31HJ.~JHYlilHrJVt • 

~~I\\H~ll·::k~.l:fu$~Mf~~UfaUJ{ (Ellsworth Hunting.1 n ' 

1876-1947) ~~-!fi¥WhiUM~B"J*'.i'*fiffJ1'.~fl~-· ( W.MartiuJij( I 



O~k_!§tQimiE.Jlil 
1 6B64'A:!Rlii!'J'.\;Oi'@'~8~ (Edmund Halley) *§~J'@l!UJHl'.A:!Ril§lNlil · ll¥Jl'HJJ!il'.A:~lii!'!i:8~;filj 
~ 0 @lfi~'li!lliil~~cJ"~~@lT:EIQJ~iMlf'.8~f1;Jit 0 

f,\IJ§c • 1973 l 0 ~U:U!u~~,c"~liff~~f~t>f A~IiifDt±•a"J~~ • a& 

~·~~@~~m~~~-~~m~~ 0 4~1:E¥~~~$m~IB 

tt lj;D:fJJ • ~tf§)t' ~:fJBB~ 0 tt~19154'-fJJ~&8"Jf~~'limfBX «x 
8JlW*1.fl~)) (Civilization and Climate) $ ' ~ft.fJ!eiH~~.Z?.~*ifl~JJ! 

~~AM~~~~~ 0 ~~~Mm~rA•~~~~~ft~J(~~ 

graphische Verteilung menschlichen Fortschritts) ' 'ft~~*1,{i~M*i5t!J!g~ 

~)(8Jl~~i'r".J?RJ.E'l1~*' tf2~ I )Ji!J (Rassenzugehorigkeit) ifO 

l)<:ft~~l]<zp J ( kultureller Entwicklungszustand) 8".Ji~J.E'li~* 0 

~M~mfff~~·X~~~MW*i~~m~~~~~~ 0 

•Mft~ma~*i~~m·~~mwmm~$~W~·~JE7 

U•~~•~mtt•~•~•~ 0 m&*1.*~•am~m·A•• 
/JftfDtitf*fil~M*?5tli'xMJ,Z~{t 0 ~O:W:*1.fl*~1:~1t' A 1ris"J,C,,.f!' 

±.fJI! ~ff~J:JJ?dM! BJ!~ iR tl! ~ 1: c!Z ~ 0 
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A. 

New Voyage 
l\OUND THE 

VVORLD. 
Defcribing pani~ulouly, 

1he Jfth111ti• of Am.,ic•, fcveral Coafh \ 
and JD.ands in the W.t} l11dit1 , the 
lilts of ~ VtrJ, the Patlqe by Ttmr 
Jet btx,1, the S1t11h &11 Coalh of Chili, 
Per*. and Mex11:1; the Ilk of Q.,.,,, one 
cf the LuJrt;1,m, Milll/1Ur.u, and otb.~r 

:::£::, (h~,,~~~;:;., rr;~:,.,,n£~~ 
lek1, &:c. NnP Hol/11"'1, 8••11114, Nicof•r 
Ulcs; tbec~ofG.JHopt, o.lld.S1u1I• 
Helk1111. 

THEIR 
SQil, l\i.vcn, \IDbou.rJ, PJ.anu, Fruits, Ani

maJs, and lnbabitanu. 
TH! I I. 

Cld\oms, Religion, Go~ernmcnr, TTade, (/rt. 

By Wi/Jiam Dampier. 
IJluftnlted with Particular Mapsal'\d Draughts. 

L 0 ND 0 N, \ 
Printed for 'J~· K1m:pun, at the Cr~" in Sc Pd,,] s 

Church.yard. MDC XCVIJ. / 

0Pl~llllB!l 
i1§:il;1697i:!' • fIH;~j 
ffi'Cl ffl: ( W i I Ii an1 

Dampier) ~~\\Ejjo: 

tl3)Zi'fj!;)J=)#)'j,jj/il.! 

~8%i\l~JliW)l;lift3 
fill . i;; Uii :m l'.!1110 
( A New Voya~ 

round the World't 

ffi:\!ii\~~J:~i&'JJJ 
Wi11HL2- · flc:il 
~1!1i~l'¢~:mrn 
~~o 

•~•~-~*w~m~~~*••~·~~z~~·~r• 
~tli~l1H61~a1to/Jl!*, 1L'lll!~Wt±1i!t~:f~*~~~J111t~~t£~t' 

~~~llil¥J-*~·~--&~~~-~M~-~~-~(J';J·· 
~~~g•~m•·m~~•~••w~m1¥J•li·®~~~ 
II , ®\15t, ~t$¥1\t~¥.r9*:l:&'.!¥Jllfhl , :t:•1*W.tlli - :t:~~:I: 

-~~~1¥J~~~-~~·~-~~-~COO~ffiT:A~~· 
lli~$,•m*•l¥J•~,~~ffi'W~'IAR•-~n• 
900 '*~~~~' ilfitBiilli::t~tX'. f~l!lliJ (ernsten) fJ';JiJF~ 
• , lf9:¥tl~~ , *~~~ , 1rnu~* , tJ.JiilLtJJxm:mrrt~ • 

~fHf~1¥J-tJJfftraH~~mt-t191o-t9334'-rai~mi!T ~~llt1\1~13r 

~IA~l¥J~&Rtt·~"·~-A~•l¥J#BW¥*~~~
~~~ •ii>!: r~i~'Mb (klimatischen Engergie) W*ffnfOI1'F~ftt 

:f§~~ ':fU.!\'.tY'i-Zi~ffe.?,15"C • -~ • ~tf-l:IA~Jlf'tf)it~ • .iJ!,. 



$J (Effizienz) IH~~mi'i'li 0 ~f&~$¥-Hifti'i'li~f\J'l • itiiJft::*: 

~ o ·*~&#••~•ffi+J'l*+-J'lW~~*ft~ftJ'i'lio·~ 

!15l~ffl IPJtl1Jr~7tf/T T $!] '*fD~f~*j::B"J~:hll*iJL 0 

m•~~M~~~MttM~Et.1¥*WMm~~ili-~-§OOa 

•~~~Et.J~~-~·•g•~•T-mttwraattJ7t~~ 

( J!~~;\ )0 ~~~~Et.JWTm~ • ~J:J(IJ*rR~W~~~Nl:ti!!~:l'EllPJ 0 

iih~fM,~N+liflEl~~Oi +i:V:*:t!Et.l~it~•T ¥1-mttw r;,tBJllfil 
~ J 7tfffilil 0 

( J!:W 621i/~A) ffgft&1cU~jjjjj~i~B"JfEl1W~f1'.BJl~~ fl~ 

r.fttW/flPJ:ti!!~XBJlfDX1t~~B"J~fl! • llft _§Jt~~M~1tktiki 0 

tN t' ~ 1~ ~9: • ~ Hfl ft~ lli'l ~ 'Ii B"J 7:. a±~ 7t f(fi 1:E t) f IJ !Jo/J Im 
( Liverpool ) ' :m=*lli1fN ( Copenhagen) ' fBf;f; (Berlin) fDE:!~ 

( Paris ) ~[9~8'-J~1Jtf5~~pq 0 ~t~Htl::*:!llaf1~ftii:ti!!~!llJ1fiffi~t 

$~ili*~~~~(iffifflil,~:m:•)U&~~M~B"J~~~·~ 

20 40 60 BO 100 120 140 160 180 

_._,..,.___.__L L _L - ' - \ 
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- tHli 

30•' - - ;g 
- cp~ 

CJ it 
so· I -

0 C•tti\) r A.~lll§• J (menschliche energie ) !tilHl5J~l)J(-~IU~!IUiiilVlffil'.:ti'fl&~!H~lm ' 
(tll!ffi • (3ZIV3W•~> (Civilization and Climate• 1924) ;!Ell&• *1i~3Z • IIBO:t:~tilll&Ul 

. l. § • 61 
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m~z~·~n•*~~-ft~Em~®~••~mff · •~m• 
•it • ~H ~Jitul :t:J@;~ffiE 1:£@;1P:P En~~~ ffi ~lfiff!!~ X!tt~ ~H}Jt!l 

~Ji~tEtlt~~ ( Rohde Island)' 1!1~1Jf!Et-JM i~~fMJ t!!:WJilt~1: 

-;f_:t:J 0 

~OWJ)(pfT~ • Mi~~DAl.l1'!11Wf&&'2~~)(f:lJI rfiXJ}:JJ ( Erf~ ) ~ 

16~il~f4 • r!T J:J~H~IJX~ 1920-1930~{-t~~fiEt~fil!illJJffl~ ~.A 
z-Mrf~tl 0 fi~*~+:h.t!U~~{.'AR~1tEt-JfMrz~!ii l:: T 

M•Et-Jn~·1:E~A.•~•tt~$·•~•mwmB~=Fm Hffi 
8!l!Et-J~1t~~ • ~$ft-J!i~BJttz- • J?J'.~ti-~ t\:h~@ll!!Ff~ ~j\ 

i~il~14 • A.fm~~J?,t~ftii~*Et-l~il.-fliQ • ~N~H~.k.:Lmtr. 1: 
~~*~ • ~!i~if-J~~Air,1:E~mgi1JXrfJ.tl!!@ll!!~.tl!!.tl!!JID r-t ' 
m-®l!!~~~~-·~~fiR~•NEt-J~W·~~@ff!!® ~~ 

f!l\ r:f9:t!J ( opportunistisch) ' ii75Et-J-=F~ ' ffij~-l~~~ffJ~ ~:@ 

0 

30 ' 

60 

- !iii ----• cti~ 
CJ 1t1; 

100 120 140 

I I I 

11 181 

I I 

Cl 

- -flit!; ---------- eo 

° C•IUl.l .A.U3ZlllHUt• (tl~~ · ·<;~~--- > ( Civilization Id 
Climate · 1924) M:=r&, HU~3Z • llllD::*;!!JtiJl:&ttl 



~·~~w~~~A~~~:h~~(~~~$~~~imm~· 

~~~·~~~~~·•m~mmmil~~~~~~~~7· 

tt~o, 1t!J.il?t~~:JF~~~JJ§Hftt~~.:lt#~:l:thMH§)J}J}, S-U~!El~W* 

~moo~~~~~~~~RM~·W~-~~·*~~m~~I~ 
(Scandinavian) 81~~ A ttB~W'lillZ:ti81J:th~j-j[iJi'otffil'lt/f ::k~Ll! 0 

~~1±~~~~~~~$~m~·W*~W~~R~*·~1:E-~ 
~-~·W2ffi&•W*Mm@tt1:Em~~~~®~~·~~ill~ 
~frf 00@1'. • t't~llifJol~g~ , f!XJ}J ( Af~Lo/CB') %0~~)( ( Atl~1tl 

B"J~l!J1~BA~Ji: lili!&--;JIJ (ausgerottet) 8"1*i11*.11Ht-if,t{~7(~ 

8-'.J '~¥*~~8/;Jj]'f]~Jf]H~~~Afr~' HeA!?g$1ij~JJ!&':l:t!rx1U~Mt 0 

~1:E~~*i~TAmW~$~JJ!·~~·~Gil~i'l"1~$··~· 

~~7~1E:tt~ffi·@W¥~~~~$&'~@~~/f~mili~~B 

•tt 0 ~*·~~1t·&'~JJ!M~$E~~JJ!7~*~~8-'.JA·A 
~*ifi!J!&"o/C~~~JJ!r@mi'l"1J•~·~oo~~-~•B"1x~· 

ffXjfll~~t±W'~**l!~ (Piritim A. Sorokin' 1889-1968) ~ 

9fJJti!:~f&il:12*1.fl*i~IE:mre81W:htltil'f:if 0 ftiJ.tE1928~t±l~&81 «&ft 
t±•~lEfl§ffli)) (Contemporary Sociological Theories) -~i:j:l ' §;~ 

~•fffti'!"JB~~t±lwm·*m~~m~m~1:E~•ll~~~B"Jm 

~m~~••mm2~·~~*~1E:~•~,tt•~H~ff~*• 
liff5t~?JJ1't-81:=t5.&, rm~~~-~HJ!'.1fffl8/;Jg'f~-iif4tl~:<t:~1'#J& • -

~-M~X~W~~~WXM&UmMffi~~ • *m~~~ ·Mil 
t>'.s1*~*agiffiif:l.i!!~a'f~liil~~, IJlt~~fJ:Jii"J:!, JOfth~~ • rn ~-
+tiuc:mx@litfJ"ttH~t±l811if4 , PT9io&*if1~[;Sl*t'tif'!'~:iz$*@~r~ 

Blfi--~81llf5W 0 OO§.If'!'3Cz$w1J\~, BJ7C~:'tl'l1*!i1tttB~f1J•f1~ 

!El*,i§f?X~*!t1t:kalf~ 0 -~HJ!:~t,811it4 ' litfJeB/;JJ'Jr.UDi!N~J:! 

B~i'l"J*OtgHifjj~~rPJT~filitfJe**1ti'l1~~$aaiffi 0 Pff t)fthl'l1~~*5gfflifJ;J 

1¥-tl~ffi'iJ~t!*f • 
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~~•ff•&fifi~m~~m~Mlf.l·~~*~@~a~~ 
.fffmj ' &mHiUl~lzfffi*1.11*rR!i::)J!JHifiE!kJflfmi 0 19454' ~kf:fi'f 

-~M~~ili~Tm~-$~£·~~A·-~Am•r-~J 
mr~BflW~J~~~~•m*~tt~lf.l~~A~$· 

~~~1Wl~m-'¥*wxli · ~1~~WT (William Nordhaus) t·~~ 

f:J<a.~ut®l~~r&~FJJ~, 51~7 ~tttW.a{JifJ:m~1rnu. 1iJ!1994: fti=P 
litf~~lff¥J~il!t~~' ~1!8flflH!¥!x~~*IT?fY1f*~m11oo~z:M'.1 ' 

~m~m~•~~•E!kJ~~-~$·~~1f~•ITT~$;~S 

*1.i@tl~WJ:t±~ITT~~ 0 ~fi~rt~Z?-~ • IP'1U&Fl1i'E!kJIJJ~:tfr~;fO 

~itl!.§~I~:tiiz;i*aki~nrr~~. 19s14, **E1**¥~~**t~~ 
liJf~pJTE!l;_Jp,fffo:{S,iet~t'f (K. Bernhard) 1W tJ rf\jJ~* • ~~;: ~.:t 

•:t±~*'.~mH'fi~liumJ ( Klimatologie, eine Grundlagc fur dim1et.e-

0Al.!!!81JiR~!t 

Bl1JW~'tt'l:fil.'fl.'iil 
~l,t ' t:JjfJ!tt165021': 

(~011/ifi.\'2.) 'i':;j~fli 

'LlfCttJ:/ifi~~t • l~ 
;~~~rn ~;ii='+ :tu~ 

~~~j;lj(' ¥~1= 

~~;~.~Ui'i~fllJW 

llHIB81J%1~81J7J<fUi!I& 

ll:i~ · i.i:C+MJ:tJIJmH 
·~~t!l.t!t\l!i 0 



orologische Betreuung der entwickelten sozialistischen Gesellschaft) 

am'!¥~~~,~~: rWL,#Ji.i:.A#--tM1~;f, .w.i~.~'t1t······, Ae 

~~±4~~-t~-~#A.i.A~A~~~~ffe·~A#A.i.A 

IT'~ >je.A$Jf :i!OIHJ f.-R ~ /J it J]' folj- YA# A j:_ A ~ #; i1 ~ k #.\. .\1/HU1~ , 

~k~•·~AIT'~-t~~Mfil~/J~~-~~~~flrn•rnA/J 

~Jt:kJtt~MJ .Lf1.vA1~ & ~ ~.l)J1!Afl fil .~/J , - :iioft.Jl;-~·ti1.f.A ~ :1t. 

J:.k,;if~~ik:Jt·tHHtlllJJ• ~~Ht.1'H'-J-1±-t-i-~~1,ft~ - .vt~M> 

~-t~-i-~M-~~~A·~-·-i-~·~~-&~~~~A-i-~ 

t~~-ti:.A~-t~~m-~~· - ~--~LJ~~~H•· 

ii*~~~-~~m*~m~:t•&•~~~#•·•~t~~~ 

-~~·~•~A~fl~~-~~Jt•+M*·A~•a~-~~ 

~ -t#ti~i!t-~ u•~:fk > • J 

-~~~m~n$~&~·•M•~•~••~~-~~n• 
ili~•~~~nttm~•tt~~•·m••~~••rr~~-~: 
e•nTA•~~~~m·~-~~·~~7~~~A•m•~• 

~·~ft~A•m•&~l'iJtttt•~~~~-m~~·AR•tt• 
~~-~~-~7~·AR~T••~M~~~·ff~~~$~~ 

~·~-~~-~*ARR~ft~N~·~~---~-~fflfi~ 
ti tr · ifJOMJHllJ 0 ~~ft< rlti£.fl1 iR ~ ~ffil • ~ ~~_UIJ 11~ ~ l'iJc!z ~ • if!z 

~~m~~PJ~~M~2•~~~*m~·~fiwaw•¥~~~ 

R~~*·~&~*•••Ma••K~~-·tl·~~~m~~ 
i5i'.fD~l1* 0 m-ttJ11~~BJJ~A11'1~B!:it&•1~a"J~Jt~IJ, ~J:liJM~~fiJ• 

1~~1J~¥~{i 0 

~{~i}(fi:~~~t)fi.'.#+l~¢1C,\m$A~Jil!l9::fl!f~Tstli' ~M 

m~~**~~~~~~m•~~•m·~~••m•~~•~* 
~~~A••~m*~M•·M~~~&M••~~·a·~·· 
••ft7-M~~mrt:Am~~--~·~M@~•···~~ 
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~1J*~t~W~f1*~~~1:E-~ 0 J.fFH*~T~li~fJ;JJt!Ea"J'l'.~ i§~ 

•~k·~~li•-~m~•~~-~J.~~~·~~rM~J 
( Barbaren) fDXflJJ::f ~~8"Jfi~::t::f1~::ftt*'l 1~~%8"Jtfuf&(/W < 

=+fil~$-·*l@~JEn~~~~~~~T~~·~·· 

f]j-~*T--~mmi'±~fl*lfi A~UDt±•s1~• 0 EE~tt~~9;D%D~Y::-l:~ 

iliW~l!~lilifD~**i*-1.~ ' *tf1*~.kJE~lfUttl'ftH~87~J=l t!JFJ'.Hitftr 
le)IT 0 titf~%DE!?!\N~81~filtj~ffifff7t~~~ T~-l!!~1ili • U§l~ 

~Z:Uif~~Jjl]f!il]m"JB"Jf'Fffl 0 tfuI!!~*.~Jj · ~I® (Wilhelm Lauer *1:/£ 
1981-tf-BJHt~~: ltc11*--f~J:.'@.i!J'A.'!.fi.tr-11 - A.'!.fo.Jlt~ -

J:.~~•t·~•~A~~~J'AOO·~~T,~~·~~:~~ 

J:.,~.±~*~·~k£~~~••±~~~·0~~-;~~ 

t~M~~~~·~kM~~~·~4M~·-*M*A.e:~~ 

~~h·~-~-~~ft~·~M~~:~~A._··~~-1·~ 

•CM~k--·~*~kLM·~kA.M~~·J 

~0~*~·~@~'.JE~ITT?!\E~~-~~·=-~i~~· 
m1!!\~81titf1CJJ!!~*.~fl] · ~m~s (Willy Hellpach) fJJi§~ *~~ 

-1 t if~ & m fl~ tfu 00\ 81 J~H:~ : I ;lt ~ Jt !& Jld\ Mn~-1:! it l1i k ;t [ · JJ._ 

•·4•·~~·~e•h·~~~·~~·-~·~~~I~~ 
~~~~·~~~~4~~•1:!#ak:~~-~~~-~·-~ 

~~~thtt·~~~~~*l~·-11~--~~·~~!~ 
~·,ftffi·~k·~~~;~~A.~4•k•·i~'(r~· 
,'.£ · 1iU'.)' {g_~,:t 0 J ~~ml!JE~ffiff-t~ti**fD*~lrn'~~-~'°* 
E::!f-'t (Werner Sornbart) ttft~IJ{'FMM, -un;g~ 1.±..!_t;foH~::f. 
{f.;'k:,t 1~~MJ1ii!l' ~-ll~!lk-fl.£J:.i~~ 1' A.'f#Ht.i!k1h1." J 

1993-tf-' ~~*tf~~Mflj ((~~))(Weather) f!J~T--t*lf~ 
/J('.i(~ffiii'I"J~AX-l 0 -{31:~5l7t1: (Beck) i~t!{f~-C.-ti!!~ill r~ 
f ~•••a~~~-~~~~~~#•~~~-~-~~lf~ 



~ · t•£~g~~~~~~-69~g~A•~ ·~~a~k·~ 
;f.:F.MJ .A.A.i~frA11Wi:t.k. • 19304'-1\ • i/;i!§JJl/rt.ii.,i(;M;i!§JJ}l~, i$1@~.J1:!, 

1M
1J HJ k ~ ~ [@ ~ ' 4'- iA.£ i A!:i!l20°C 0 ( ~ k;f1J '*1~k1f<J ~r ' .+ 

i~,£ ;; ~ I 5°C ' {E.kii~:iit. aJJ ii Jt ;11?,g 1t ii; i!fJJl.IT 69 j:_;f! ,~ -~ ) ... 

~ r@if- ~ 1* fl/ k M 691114-iA.lA!l!l2o·c • ~Jt:.11!!.i!fJ n-@ ~ ~ ·· ·-t!!;i t 
*~~ii;M~~~·t•£~g69~~~-~~*~AX~69#~ 
-~~a~~-~A•*~~·~k•~~••Aa•~~~• 
~ - ~A·it&69Rn~-M~m~~~~AM•69g~.~~~ 
llBt*~frtJnA.tl.Jt:.1t~ -t69~1" ... 0 J 

0 AUl!Ji!t.JWllll~ 

~~-~£m~sAfffftt-Affll~-L~BllR•·£B••~~~J~-·~~J~ 
~tt · llNi!iH~fJJ(£~1lUl~BlJjjt55t · l§.~iSHH.l!.~IHl~~ll!01JlJ • ii~l!ttlA11'i~~M 
~Bll~M ·l§.~~~We·~-M~·~~Q~Aff§c8ll~~t.J,~MID~m01Jrr~ · 

• A.ll. 67 
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f.tt±1tfll-•*fml~~ • 'l'~liff~af~iRJ:Efnti->EfEl&'@HIJ.. • 

ttW·liff~••rR:>E•f.tA~smmm~~v~~ · ~&•~• 

~{iliiR>E• - 1t~~31l{WiRJ:E• ( .t:J&fil*:i:Ji) - zrJif'.'.fff 
:g,y~~ · 

lli~*·••xft•W ( tt~· rr f.t••••~liff~~M 
~::J.:liff~af~f.t A~Ji~'.tJi~ -*~ ~r.,i im 0 rt.iffiifilifl'H1ll~!il . "~ 

~1J • 7tttraf~f.tA!PH±~~~VE1.ft !~}__~f~*1t 0 

'12Sl .::. t-..tr (It;;; 
Jl!Il · ~ · FX . JJ~ 

(Green House Effect ) 

lt!!BRWffiA~•M§•·~~~~8'9~~W 
~ • tt!'i:l't!l.?;1~11llf!R~ • ~ll!.ill:lt!!i§iU , MM 
1!&~8'9J:J.Jli · !flllli§ii~M1'~""fl!l!::.Rt.R . It!!~~ 
1?J;~~iltliiliH~llEt 1 soMa::o · iltIUt!l!lliil~ 
r;~~~B!J· =irn::.~ , a1w;n , Eflrii:lD•& 
~H::.WJ&~!l · ~~nt;~~~B!8'97C~ • U~ 
B!~lf~BR~i~eMiLtft · i.tl'W!fi5~~ft , 
~Wl!it , ;lai§i.tft , ~lt!!@i.~'Y , f51ll.t . 
~mm~ · OJ~sl~lll~AililE , ~~!!1~DJtt 
~lf~~-ff~~ - §~~ - -~~~~~8'9· 
ill;. 1997~12.l=l . 1491i!l~l01t!!i&!8'9t\:~tt8 
<fi?-ll!lfrr <m8!lllti~1t«u11'.L1¥9> 1m~ 
ue. imll!lllHs~'¥JJ. iU{f'li!i!Jl§l'fPN Bil 
!l'il~;e~11nnu, llllmiJ~•~ • 
Wli8'9 <!RI! J:ES>. 



0 r~~2~.A~Utlll\'.Jll 

~itM!l9'9'.@ft ? J ii 
ll9\Jf!lllft:IU!!1'F~!HJJ 
@ijjf~~i!ll« ' 1'1R~tt 
•1' , 11!.1!1~ , JJ.UE1' 
!ii:~'Wll~fi!l7fll~9'9 

M!m· 
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~MA*m·•·~~~~~~···~··••aT~· 
~m~~~-~~m•~ffi~•Mn•~•·~··-~~~~~ 
af~~ft • ti~littPtr£~7~t~~~ft • li$15ITJJ\ ffi..0 H•0 /61~ 

199S/96~~l!alt~~~*B"J r~~t~~J • ~*t~~~t~~~m~~ 

mM·~ffiSfi~ · ®•~tt•~~·~~--~~-~- · fi 

-IE~m.{$ • 1978-1980~~~*~~, ®1987-1994~nrJ~*~tt 
zpW;m•. 

1994~3fl 12 8 B"J:tl!l!JE~!jf~ (Tampa Tribune ) flJlTCf tl-1 

::X:lii • JIJ$7=+~r~i~~~-fl*~ft 0 UHl~~::X:i• • fo. M1iJJ:J 
fiS~l±l • 1E1iUrrB"J=+=~i:p - 196~:?t1987~ -~'StJ!ji.R 

fi = +n;J.:i!!J$.\ • fE!.~1EJ!!f.~=+-=-~ 1943~~ 1~r.;~ ·ill! 
@.\~111±Jm1-s-+:f\;J.: . 
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70 

60 

so 

40 

30 

20 

10 

1:1, 1:1, 71. 71. n: n: n: n: n: n: n: 71. 71. n: n: n: n: n: n: n: §= 
/\~ 1\1\ 1\t tt tti\ 1\1\ ,, /\71.71.71.71.71. 9 - 11]! j\ 1\ 0 = 11]! j\ 1\ 0 = 11]! j\ 1\ 0 = 11]! j\ 1\ 

j\ f ~ ~ ~ l'3 

0 c•~-t-J 19so/19s1 ltl 1995/9s§.!J~ie11fll&'111i¥iffil, ~tffil~llm~~~ 
~fij~ft . 

(5113 r der wetterlotseJ -• 591 jl:[ • 1996~.E3 • jif-lffii!!llll!li!ffilr~~~) 

-f-Ei'cf:* • a1~-®:1f~{t 0 tt~O • 1£$1:!HclliM • *l~Aifn 
i~~lilAm IGroenlandJ C@'.m*1/<A) 0 +-t!Hc~+~t!t*c~' 
l~aamm·~•lilAm~*1!<~1¥J·mi~~ ···~fiA•~R 
't:~i§:tl-{~~* 0 

:<fi:~i:p · ttfri~a1~1tm~A~i¥JJ:iJ~1ttt¥-J5Rf.t~~ffliff 
JI: ' ~~-1~J:iJ~1ttt1¥1~1Ji • tttmiflU•~~f1Je~1'lii'A:l¥Jfi 
•·i§:WttITT~fi~~m·••1£¥•m~~~-••~ft••· 
~*li9AITTftm~~l¥J~·~~~*·i:pm~•~~-·Bl'.iftt 
51.itJ;Ami¥Ja1~~1t . 1~:;t~ft*Ba1~~1tl¥JEl~N~&U•~tM 
~= ~~•m~·~•~-M•~~tt~••••••1¥J%~·~ 
~in~!VlAA • 

• ...... 73 
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4. 1 ( *" 11* • 1t a'-1 mt~~ ) Ji:! ~~Ha~ I!~ J::. tJ r *" 1~ !J~f_i 
(Klimaanderungen) ~::tma"J:f4~ll1MH, 't:~~-::Kf.J-A~*i.f~~:t 
a"Jlliffilli1±1~?§, J'foo:W~t§{t)Z/fi 0 ~1&M~H:E4.2~04.3Ji:l1HH*i.11U1. 
a1:t4*fiit 0 4.4~lli°MH~Wit*1.i~~1tEf;Jf!M , 4.Sir5Hff-ill:~c 
~191\ 0 B1& , ~H~1±4.6Ji:lttMli*i.1t%.~1t8'-J\Jfi~itlnlG~Nt±if~Oif)(rf:'1 

*"l1*a1~1t:&~~~, J:m1@'.~~:t~-rnr~:r11*i.11~~1H'ZakJ~m1.1 

IB't:~~~-~~~m~~~ 0 +hm~Ji:!•*'-~m~r~~~ 
z:m, *i.f1~•1u11r.,~mJJiif~:jj7Jih~W~7 ° :r111+nttl:*c~M ·t~ 

M:~t!!\~ · 11115 5HN (Eduard Bruckner ' 1863-1927) BkJfi~5Hf 

*'-•~m•tt~~AAm~m•·nJG~m~Ef;Jm~~-·~~·: 

WAR t>l:PARTKEHT • 

• lcr •f 1~1 (•11f $1tul .!Tmr. 

T1t•ltU 11• Rum- m ~;·~:;it C-nun t\t !..tintnu. 

lff.\'01'1</I< l'OR Tim P.-1.~T ~~ l/OUl.~. 

n, •1•~ ""''"· 1h1t ..... ""'•! 1icht.11tr t..l'l1tri.y. h1· •••l'f •tth t11r.-..
·l•••t•' nd I• 11• apparnli? 11tt \\l""ltrt \irt1111 \.,t.ud •lld'- 111tb l'llt ., 
·H•. hlu prn11kd 1nr tb -'1144lr u4 E1•tm1 Matro nd • ..,.1wnd ei•·r tilr l.o•rr 
L1h~; bri•k 11n•ul! •11d!. •illl .... ., wrtM I pprr l.11."" 114 Mittb11rd •• r ... 
IH~. ~tt• Hoi tt11dimt •ild•. wltb ,artiillly ri .. d! wultan U• tt• rtpm~• rtt• 
lhr S..111 .\l~ultr r••I. Tilt 1tr1iluly w114a pt'l'•it1td r.r 1ht- °'Hlk•r•I h•t Hl•H•of 
~•brn~ .... b1~h •114~ ••rr Tt1&-111d l.t1i•1u1ud 1•rth1N ti \1 1.,..n Tk hiih••I 
hu••lrr I~ rutnl '"'lilt X•Mhwnl. Tb hrtlllf'IU h- r111r1 ~m ll'll'fll!• If q, 
R•AJ 'ft11U111 n1litu. w11• d11dy •utlirr. ud witli ni1 i1 01'1'111. · · 

Sftl!:Ffl5J~l\U~! 
-5B~+&@r; ( ~ 
il llJi llll 'ill cp ffi~~. Si 
;~11 0 4:1ii~-t:r~-:::: 
~~Fi~ ~·'I!! ~ 
!Washington o:. ::: 
tlll6i'lft~li8'9mE;:~ 'i 
;~IJ'liifl 



1lH~fftX.£fi¥1J7~f3t 0 TI[;t1Jtzo4, PJtJ~g~ftJ~f~~1l:Edt~l!Jl:;t 

{I})!tnJG~~ f'*liff~8"JfJ<iL-'F"'9~£- 0 

47:. ' /fflf!U~:N** ' ~~ttt~W¥!J~t)J!JF~IM\~ft*~1l:B"J 

-~~n$* 0 ~~· rm~~H!JnJGm7-~m• 0 N¥•ITT~ 
~~f1~~1l:~F~tiiil'. • tY:mOO:t*J;fulf1!f~~ : -:l:~~f'*~B.HPff~* 

R·AITTill~~mllim7~~~·-····L~~/f~~-! 
-oot1t~£M~llim~Millftl~n°~~~•**gm·HITT 

B{J~fl§Pffl1:!Jfu~§t'.Lg~~~1r' 1:Ej&@tlt*c' tt~~+Jf$lli 

1£~]!! 0 ~lli7.kD8"Jt!illi8-.tttz01!$J-8"J7J\ill:~*4mtm~tJH~73t 

ii 0 7.kill:~1l:5\:Ji~A~~r§ih81*5:5!'! • ~~§~~fl~~1l:~J1JGB"J? 
f4**tj~k~M8"J~1'*liJ\iJGfD7c~iitll5Nf#J;fu~A~~f~~1l:B"Jlm 
l!1 ° fiM,i±~tU~!!tJJitJi:, ili:lft~fl:&ll9(71EIID8"J~~il1~ Utt 
r~;tljffi~J (der Regen folgt dem Pflug) B"J~~Lg~) 0 {El_~' Afr, 

~~¥1:~¥1J81~~{1~~1l:81Jr!ifili&:5f! 0 

x~oomatt~~·~®~~~R~~N••~·•m:tEAITT 

~~$-··~~ftJ-®N*•oo:m~Mn~~~~·~*~A~ 
*1i1~~1rF .. 91j!J1tf2Ifizt~l]ffi ' .HP47:./lJTg~S"J~fl~jf)(:m~~~fl~f*~ 0 ifu 

irt±J.IH1:i lt ~Ki± Jr! iID 81 *~if!/ ' jf)(: ril ' ti 11 l13vTtJiU:IU~1 l 0 rm !f:\ 
~J):_~N**r!IJ~~, 11l~¥1J8{J~f~~1l:~§~:l:Ji!~' ttr,;tW"f'.ffiB"J 

*~~1l:~H~:W~~ • ti19f3Jf!J!WJ:t: fj@IJ!J (anpassen) 0 --@jltt 

i1+ll9!l•s1~~1lfOjf)(:lff~,j)!:}'[ 7~ ~ 11 ' ,j-;j"§~ r ;@JH!J ~ f~~1lB"JF .. 9 

~· 

tifF* ' a1ri~ir*-B-flmtlt*cJ,,)JW~:l:~~fl~iNililff 4Tii~l±lB"Jl'f'iWim 
~:ff 0 

~t~Hl . ;ff] g £~fDwr:X.:~~Jjlj~f8iJ,I@ (Julius von Hann) 

Jt~IJ!f:*lH:!!~7c*J;filJf¥fD~f1*¥8"J1\i,'fff!d~ 0 iilifr,ttlfl9:L~fl* 

1!1l:81~~tif1'§&tll1.i1i 0 
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I\ 
I r-- I 

I-\--· 
I' \ 

\ 

15 +--+-+-+-+-+-+-t---t-;----t---t--r-----r-: % 

10 +--+-+--+-+-+-+-t---t-,*';v.71'.--t-1-r-----r----, 
5 I 1

11 

o -~V,;"/'~ \ / ,/ -Yr:. , 
·5 /~ ·1. l~I IJ \ I \ -

-10 I~~ t"";, '\/ 

·15 v I'-"- 111'~ 
il'!i~ 

1833 43 53 ' 63 73 83 93 1903 

1 8 9 0 if: ' ffl g Sl $fl] Bk] 1-\'.: ~ f'F « 170 0 if: J..:J * B"J ~fl~ it fl 
(K!imaschwankungen seit 1700) t±i~& 0 l'fi§H:*flltEH,;tltJ'f,:i&:kB".l 
~imJ - rll!#'!J - ?kf.V:B"Jr~!hlBI!§, 1:Efll!#'!Jl!H1arJB"J~f1~itfl::nU 
~¥@8M:k~m~+liif:B"J~~~~·n~*ffi~:k~m~f 
fi·•m~*~~B"J·~Rfi?km~~~~•m~i'l"J~*·ffl§l 
*fll1:E~-m~~~~mT•ffim~~m~*m!'l"J••·~BmW 
~tilil'i~t¥1:E7J\f1Z~M~11::' MH!li~filili!Of:B"J8M~Etl~BJ1 ° 

;;ffJ 85'l*fll1l1•f~~fl::B"Jm!l!~ 't±tUOJI9:rsfjJ!H~~~JHi' ! 
~~·~~fl::~Angm·~~~---~ZJS~U&A&H•M 
w. ir9: m fl f 1J zis ~B"J ~• 0 fili~ R-'f. ill t±i • ffi • ~ 11:: oo: f8JJJ v !U~t 



~~A·@~*~m·®RW$R&•~~~mmrr*•~•m• 
~~M·W~ffi&·x••~~~~~M·&•£•&~•fil·~ 
§R:*N~JJ[ ' i:EfQJ~x~i:l:tllfil'lil'lkJfftffWTfD~~r:pg~ • •1'*•1t£± 

B"J~ lit§ & -Ri?+I r~ rnJ ~ ~ l'lW~ ~~R~~*1. fl*l'l9uUfJ~®®WG:fJD5$ • 
ID:H+lri!Jr4"•f'*T ••±£fi~H4•1~~~~fQ)Hif '~t~H+lx~i•f'*~P 
ft~&§·&~~~·~8~~~~8~ABW•*~WM~Ji::7 
~-Wf~ • C Jlfiil~+- l 

~§R:~i:EM~wwm~•r:p~xw&~•~•~~•~•* 
n-~~-~-~OOT@~~~~*·S~~w••~~@mm~ 
wr!~007§1~i\li. 

•~~~•~•~n~•~~f<1J·M*~~~f<1J~ttfim~~ 
*i~•~cz- • ili~§tt:•f~~:fftN~ c 1333) sk:lf'F%1 • tm~rnum 
~·mm~~~ttPJ&~W••m~-~*1.~AA~·-~AA~~~ 
•~m~~~fQJ*1-•m•~m•m•~•M~·@~@•a~~• 
*iM~ilt±W,Jl}Jlfi'!kJ§'f~ 0 

tt~pJT~~fij-~r:p 'il}~tR~WJlHW:m& T•f1~•1ta9WZ: 0 & 

~~-~M~~~w·~~Mtt~H·~~·-~~~7r·~~J 
( progressiven) ~ft ( f!PN*IB"J~ft • WG~t\HFi~x/1JT~1ta9 r ~fl§( 

!!ft ( klimawandel) J) !M:f-f5EHi¥M0Jl'l9 rtml~l'lf.JJ ( zyklischcn) ~ 

ft ( f!P!l/~r:fJF~9M:7\~~~j}JfO!U!) 0 tR},&;J't<JIJlli891U~WW4 ' ( 5i! 

"&61fiil~;\) JtJIW.?-~ • i5l*Ilii~~JN,&PJJ;J~f!Jf~:*:r1+1&~~\1'EIM3t'. 

-11'ftt~ rilJi~J •f1~~1t 0 @Rf:E;!'l;W••f1*~Mi:Nff!i'l"JWW4rf1 

ti':J'IJT-!~~t,&, fl~~ffl*~ff8Jl::t~~-T-Baa9~WH1~1t 0 l!!Jlt 

ft!l.t,5;ij;1J-tJJW.?-~:t:~~-T~ft~fl:l:tflJ:t•f1~!'19:ffi~ 0 ~ffil ' !N~ g 

Jltf;J~ma"J~WW'J~3Sif:ll~*i.f'*~1t ' il}~~JJH:ljfm,ljj(fOfJiti89t~ 

~·®~W~:t:~~T~-~-mm1t·~§R:~~-E*g~* 

~·~~m&••m~mw~*•••n•·rmg·W7:*:~=+ 

0 il.i 0 77 
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li 'iJ=.B"J*1. {1~~1l::~JtEl • JiiU~~IWff~it ffl! z MtE::f IQJ J:thf!I! \&P.i1fDBi¥ 

rl'lin~u~1J8'-"J*1.11~~1t:'A!:rnli:t MiB"J 0 

+~fil~ff~nOOB"Jffl~WffltE'A!:~lt&B"J:fi~•~~-~ 

e · *1.•::f'A!:ffi~B"J · Et£Bafil~·&~•+'iJ=.~ma•~~M 

~~ 0 IQJBiJ • *1.il~C5l~{J.HJ~ El ?.~ @)l~B"J7f!QJ • Pi'A!:~WC89-l'F~ 

tli }.J!Jifi~&I! ( ii,~J'JT~B"J rl!lW3f!B"J J) , 1:!1.~1l!/fl;'f!'f.J U~ ,1~tJ5JT~ 

89 rfllll~B"JJ ) 0 i:JIM:El?t-*1.i1~~1l::B"J!Jj(IZSJ7fHHffi~I 0 ,f!QJO""J~ • t1f 

f!IHFX~~IJ~'Z~*1.i1*~1l::'A!:IZSl~::t~'iUM~Jtitt!. r"f'.Hi J ( kosmischc ) 

~m 0 ff~N¥•••~$M7§M~~~lt&B"Ja~&~ · ~~ 

f§tli*~1'~B"JE1?.~*1.11~~1t::t:&\:~*7f ·1·1*i1~~1t:n~Jt~t.t. 0 tt~11 • -~ 

N¥•Jiix~'Z~ , ;ffi§}'l;l':f!tll!l±lB"J*ii1*~WJ~1l::~~H6xlJ<&JUl!.Lt 

tthfflidb1l::fi~897kX.·t11f~ 0 

0 lili!mtta!!Wx!!fitt 

-t-;ti,tt:tN:GEBft!F-m'<!llHti.1>!1Hifi!1 EBP!ifil~!ll~~ <•;s:i flu~ Wilham Refield 

~x!!fitt (James Espy)• x!!fitt~~, fH!.fii1£0JJiEJ~EB9j.•1EJC1Ji , ffii •ll!lll3 
~i'~~B'!l!i$ fltJ$1ijiiP.J.itE~itJJIEJ~ll - ttfi."5;fr~IJ• . 



•~~-•·~~~fi~*~•~~~~~~mtt•••~¥ 
~~~~~m~~~•·~•~m~·M~*®~~~-~·m~ 
#'1Jl:tJ;afr~4". • ~~~EIJlliiW6::*:* • ~D#'1W~fl*~1t~'.i: 0 J:J-11 

~m~~~fi~*~m~~~sm~•~•~M~~m~M~tt· 

~~~~fi~*~ft~~:®U~8~~m~~~fi~*@•~m 
R_twwa~~m~~$4".·W~~M~*$*@W~$m~n& 

~ lflRaJ\J (aktivistisch) HHt • ~8~$f]Mz*~*ff1iiH~~Dli!!~ 

itB"J~~!i*ifY:m 0 ~® ':!'tftl!fi~*ttill!~-UiPijtW~~JE 0 +JLfil*c 

*' ~~A:mJ;c (F. B. Hough) mT~JJll::~t~::*:~i*-lli*'i~irz' J:J 

l~~fi~~~~Wr J (American Association for the Advancement of 

Science• IIiH{l}AAAs) Bf'.l:f?i~~lfEBtE~t~~lfX:t@f§fHfl51!l 0 fU~_t' 

i±+JL filmc ' I A~J'!~I i!]~{l~~1U l!f!~S"Jmt~!H!l'l1~;J:f('@;J_'tlf0if){ 

iirf°Hfe: __ Ai:B"Jll'l39 ° ~H~l@1'i'IS"J~iiWr~Oif)(lffif~~9::V:-r~ffe!Wr' ~F9 

&EJID1'f~m~11~J~1ts"J~11: • 

+ JLtlHc*~ tf:ll:mcM' H~Jl!.W0~~m1.t~fl~~ilEl"J/1&?.,1JH 

~j(\JfR'IJ~ftt EJ,f~if:l?W~ 7 ° Afm~f1X7*!fs"J~~ • ~,~~ilf\fl~~iltf:~fi 

tlls"J ' ilfzJ=l.E815~~WEl"J*'-fl*ZfS~r ' *'1U~HHffif*)'.Ei"J 0 [l'l:f!J~ifr ' iJ 

filJt~j~fi:'it!fl-jlt$JeiE!J:iliflI 0 

:i§ ¥~ H ~ 512 ii1f Bi'JT :tig ~ EIJl • ~ fl!Ji liff J'C r:f1 B ,Jj ifrE 1f 81'.I f f"}t iiff'Jct ~ff 

M' JL:F;~*lfi*F"9fil'!Ei{J04".~n¥ · '1fz/f~,~:oit!Tf!1 ° FJiI-(f\frifJ ·t,~' 

~'!'JC· trffi:, 5[~¥-&~fl1N~*irHm~FfilT~MUt9JUJfl'0H,frlli 0 rrii!M 

ffl a5'ffl iWJ * *i~ 1t 89~ H9"J1'~~no :f lii IE tif-f fr:!]- A ,fLl:J fJt! ' t'.IH'.:'.', 

if--- ri .tf ~rJif,tl:!EtH T illtlEl"J&!.!l~ 0 JJi!trs"J~'f §7 -~ %3t£~ ~Wtl\fM 
Y~~~~-~~~-·~~-~m•~~~·tt~~~+~~· 
t·Jttttt~;t(99B~il~J1,tB$fil1Jrn'!!JT~ir*B"1~1t 0 :tfl85~Jf]J1X~~fr'\' ~ 

il*Jf: -·i['1!~J:t~*JC , ~{1~~1ttE~f:tfl![l]p;Jfilt1: • ~t~'HiB~fci9~~ 

+.tf lf :f:~iWtlt*c 0 
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0.AU~m~ 

r J..mDl'IW81JR/iJ • ffii\fi;t~~'l1il!:':J.li.!!!~i§ . ctitl!!':GB'91f.ji~ • -~~~H!H~fM~li\11 
B\Jfi1J1!¥§ · llifi.l'.~¥1fi®ii1J1ll'.!Jm • ::$•~H~W~ll15!6.J81J@l.2flllB'illm!Ri • .t.~~ '1 
?.miffi • ~~~t · :o~~ • 



mttaam~~~~~M•••~m~~~~·~•tt•wA 

~•w~~~~•ttmtt~$mWm~tt•~IHi&K••~m~ · 
ttew•~~-~••~tt•~~~~m~~C~3A)URmm· 
*if~m~u~•~~~•.g-w~:n~. UJJ!UJT~mJBHom~~IHi. 

m~·H~R~-~-~-~--~1t&Ktt••••••w 
-~~~~~-·~mm•~··•A~~~·•·KM~•W~ 
7-~K~~-*~fHi:M-~fil~*··~·~-~~~··· 
it1J1t~~ .~!H~~-~Hfi 7 Afl1W1af~~1tr.,i1Hi~!JU~ · ~-1i 

OO·~-~~~••••m~*•ili~~~~ · 

0 19 tt!*Gif: 20 tt! l'i! 
1n. wnno~ 111 
/IR ~l!n®l!fitll"l~ 

m!l~ll"lWi~!lf · 
Ul~lln ~!fit JHll 

IH!'!l • ffii.§~~1§1 
'ij"8"Jl!n ®ll¥1ti ' !I 
iti!UUlll~® • ~ 
~u n ili · ii fl 1.ui 
ii iti !IHHlt 515 Jt!l 

fil • 
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82 

rn~@~~~·•••~•~~~OORNmM 0 mm@~~ 
r1T flt~• f1* ?Yd'ff a"J rq fi~rcs ~ , i:!!. rJJ flt rn ~11'°a"J2<z• 51 1te , ~o :t ~ 
J!ti•1tW<:'.f< LIJ:tlW~nlGB"JZJirJrtli•~.:&H~ 0 l•llJJ J ( schwankungeri!' 

•m••~•rrm~•~&9°W~mNH~ITM·W~m~:n 

~m~m•~M·i:!!.W~OOZJI~D 0 ~~••M•m•~~oo~ 

~W·WMMW&n~~-~-ffiliM• 0 rt~·~~~~g~ 

31<:8'-J~rlillBj, ~:tt£1&ffJ'.if?~~, '.i¥'.i¥ 0 ~Jlt, 1rrm~*fil\J (n:~ 

malzustand) 9:!f~~@l1t~fii1[' ~~ttJ:fuJ;jHfuJf~r:jli)fz~ 11£'.Jl 

(normal) ~*· 0 fJtfrHJJ.!iiJB"JIT' &~~fl*~l£i)fz:f~~R;MJ:'.;J'.i¥8'. 
m~~~MZJI~m~•~~- 0 ~tt~m~~· 1mw••~~ 

(World Meterological Organisation) ;l;Ji!/Ei'!"JZfJ:'.;JBi¥Fa9Fa9~~.::'." 

$•Ei)fz~@~M•·OO~liif~MT~m~·WAm~~-d 
iilllffif{f 0 

tt~~•~m•mm~1$m=J~~~mmm~~~Mm 
1t3!<:~~~f1~s"J•• 0 ti1B~~Mt!:•1t~i¥1i!l8"J~l~, J:!Dl~ti~G 

~i'!"J **fJJ rlJ fl& t±l ~liii'l"JffiffiiJ , i!~DttfFirJJfflrlliJ : tt lffi 51: 40004 

~t*J*]!['f=MfffDlltE-tl~tt~:f:rli!iBj 0 ~00 , ttiFi~it:J~i§Ufi' 

llliJli:lEi'!"J~f~c!z• 0 ~7CTIT@'f:~nZfJ:'.;J¥JiliM91ti'!"Jffii!l'l, J:!DiJff 
lll 1HlllNIJ~ ltt2fM¥1illBi:J (warmeralsnormal), ltt2fmjJriJJl,$ 

lter als normal) mtl~FJiJJ~~, i:!!.~.if-~~*~liii'!"J , •f1~9flT 
~ff~W-!E~m~·~~T+MmBi:4£~mT*~=$~~ 
B_i~~Wr!Jflt' *~~7?p4~~!f!- - filti~tll!lil~t\I (Sahel) J:tl![ill::: 

1970, 19804f-\8"Jf71Ff - flT*~~4WUJflt~~~-f0¥~100lffr'.~ 
~t±lll 0 



j§@Jr.,9 lm-1. ::f ® i5-m r 1ftl!li:r\ J fD r i$Ji.il:r\ J ~ f~~1t~tf B"J 

~it 0 ll$Ji;ii;r\J 25t~~::fQJ~•ts"J~1t' ~/EP:lJtJ~l!!}iZfjjjW(: 
;ttg~#xiRi'l"J ~M'.~1t 0 A~Ji~I ~i'l"J~ fl~~1tt!!Jl~i$Ji.il:r\~f~25t 
•·tt~~aT-Mi:r~&·*am•~~~·~~~m~~l1X~ 
fJi!IM7•sri;"f:B~Ff!9 • 11f§li:r\J ill@~lll::fflll,!?!7-fi~Ff!9~ft 
B"J¥.H~ ' t!! f-1'.:~ J -fU~HtJJ'l'i 0 l~pi$)i;J!:r\J ( nichtprogressive) i'l"J 

ffi]%9gfffij1Ji!tt~AL~EB~~Ni'l"J 1iJ5lJ ( wellen) ~~~;il§!WU~JJX 

B"1 ° ~;i'~ftiltffHP.!JB~ R~lliUE:~fl~~1ti'l"J~MfD~$:-f~~FJJP'l ( {flJ 

~D-~ ) i'l"J ~ {~#fUR , Jf,ti:iJ .L-J. ffltJW 0 

ml*VifB (Sir N. haw) fi±tt:lf:fii'l"J1936$ «~*~*fffi)) 

(Manual of Meterology) i:p ffl 7i'l~Hlt~J'l":liH'il1HtlPff~~i'l"JM{i-**M'. 

~-~~~M·~&m~•~~•m~::f~·M~~mzooa+4 
~~~~~*·•~~77$::f~mt£~••·~•m~~-~~• 
fl]tth}ifffli'JllJ~~if~ ~ifui!i:D.i1 . A 1mn l~fD5t,fff J ( harmonischen 

Analyse) B"JW~~~~lJ!tt I 1!§8•ff J (Society of Cycles) B"J JJXlI 

__t ' M><:m¥1Jj@ji'!"J~l~.f!zift~~IJ}!:jlj z- 0 oo:n~-~ ' {f.J~li!i~ A 

~.il'.liil!{ttn~W~lJ.r:j:lf:X:l±l iB,JJUi'l"J~MJ (signifikante Periodizitaten) 

l]ft~~Zffl~fflill!J 0 

tr~•w"mq:i~tt~~-~l±:l~-W~M·ill@••~M

~~~M~*~~mD·~n·•~m~~-~tt~~t!!~-fi· 
1$ 0 {§ [][¥1]19374 , {~~*~r'.IW•*Wi:tJ!:~li ( E. Slutsky) l±:lft& <GH 

mi~~f'tl'l"J*~*5f'F~1ftll.$lJ!M~fNV*)) (Das Summieren zufalligcr 

Ereignisse als Quelle von zyklischcn Phanomcnen' ifi:Fi'l"J*agl1fit927 

~~trfi~~l±ll·A~~•J'l"J••~m~m~·~OO•~~~~k 
~~trwm~~••·5tmffWfi~Moo~~w••~aw=i~~ 
tr 0 mg.~-~~&ft~~~~-t!!~•Aft5tl1X~Mtt~~OO 
tf~5t 0 



ft{J'rn!f'f~'&~ii. f~B"Jlli'ir"'9ff?'l~~ 7 9H'f r i~fi:'ti J ( determin

~~~n )~-(~*~~H)ffi~tr~~Mtt~- · ~MU*~ij 

~ft~m••B"J&~(~~0~~mB"Jm~u&rr~~m~~~M 

ftJi~;j.) m >f-f.ttfilf;j(ii, ft*fi~MttEf;J!l}JV ( MilankoviczJ!!fnU) ' ~~ 

~\fBJHUi~rtJE7tM"/JJ<YilJl!i'fMfDr"'91lJ<MB"Jii.ft*~1t • ~lf~ A~lil 
M"*~~~B"J~M~~~··fi~Mtt~\f~~~~ · mm•~ 

*J'G~=6fi: 0 mrr•~tJAi' * E!:i'B:fHDtw~t~B"J~f:il:ii.f~~~H 
~ · 1'.iltt~}I (Karin Labitzke ) &~fl] · m~g ( Harry van Loon 

rrm-m•Hm7%A~ttB"J~ma·~•A~~-~~~~•D 
@mi~· 

0 tii.1!19 
Ml:e;;.~~ftl§tifil 
iliiim!l!B'HU • fBzil 
!IB'Hfl~, ll!il!9'9f"·' 
!fmn . ;l'!ftl rs'"' 
~B!Jijl!fJ 9.X rfr 
il!IB!J;~7.KJ B!J!i\iliillf 
JtX;5tQ~OJIJg~'.:I: .. 
~i!§Ji;19381f. ~(i 
a1f-~B!lffmt1 • 
f;Alij1J11f.j90!Rlflll'l 
l9i1Jl ' :l;Wi!Rllllll• 
n~ltl!!H!lilli!!ii~ 
•i:tiOJ l.))1t~~j#id 
me@11a~omt·· 
~ ·~ill. 



Ml1~~1t8'9~fJH~Mli~li~ B 0 ~~Ji 17(*1~1tJ .t:Jjjt~~ 
fl.m<t~'H:I~& ( l~Jl~J ( blockierungen)) 1¥77fJJ:tl±\JJi 0 ~f*i~~* 

*~·~•~-~~&~7mm*••W$1¥7~~*~00~1¥7:fM 
!EtHo~~*~'li 0 r 72~~1tJ a"Ji!iJi$;f0~$1i~~~ • or .t:Jtli'Fill:W 
~~71111181; 0 fJI'!!Q'~l1*~1t~~n!Z7@!11ffijjt~1¥JW~ 0 r±JfD:jjt~ 
ffkl~Jl$ '~$&'.81*'7CH~*f1*i' ~Jj{J;J 18$-~8/;J}jt~J ( 100-Jahres

Strum) ~ I 'flf:-~81i~7J<J ( 1000-Jahres-Strum) ~fia"J:fjlllffi• 

~~~n~or~w~ 0 ~aoo~oom~~·~••#W~l¥7&$M 
lj\, lf!~:f~~ 0 

oo:~i=rntr~lt, •11*liff':f'.l:i:!!TRY~filjlj~-if8"J*il'*~1t, }lm 

Wj'J'fhlilia9 r~~.fl~J (EI Nino) ~fW1} 0 r~!l!.fJil.~J ~-fl:f 

•~m~·~W*~~~m•~m•~*~~l¥7M*m~•~~ 0 

~~*~¥®~m~•~•*&m 0 m~~@W1¥J•ffi~U•~· 
ffii~:k;flj~-ffi~/JIJ~j,' 0 ~%*ifn]!!1&:9} • r)tfiftft!H3?!.\.fJil.~1t~ 

-2 f'il_ 

"C 
-4 

-6 

-8 

L_;__...____._ _ _.__~-_.__~-:--;:-10 
120 140 160 180 

60 80 100 

1000 lf 

0 C•~-t=) Jl!l£+7\~£fr.ll im!ll!("C)RCO,i~ll!(PPM)f>t~jn]>l_kl~ 
'.:i:H!Ti~tl:J Ill qi im!ll! {.m~ffl.i':t.<:j?: ~i~ll!*lltt.B'Jfjjji~ 0 
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uma~•~oo~~·~•~~~·~-~~•mm®~-~~ 

~~ftMM•®m~m-4~-4U-1·~~~4~ti~M~· 

M 2$~"i1T J;JJlfM-4fJJ:.M1~1J~U.£Jtai'l1~± • 1lfli%':kl'§~7ttt!!li\li 

~~~·~*g~uma~~•::f~•·~ff·A~~~~•oo 

~~±~~i:p~~~~m~~~~~-~rr¥-~MOO~T*~ 

1t , ~~~~-!l%''.lltrm.~¥~~-t1;.l'l1~1t 0 

~)If.' ~1t*~Um'.ff+4' -84tJt81BifFri1F'q;,J<JJWP!frnJis'~l 

it 0 ftif(,:Z.ft~~f4~~f4::ft:;-$J1J A fF~rtt~f1ji~ftfi1J$~.lL~Hllfql~~; 

E1~::f JE 0 1500¥ 17504:ltlliX81 I 1j\)JKjl1fBi'tf\J (Kleine Eliszcit) · 

:t~•~1~ttt$l:'.s1~11~J!ms113rr-. $1--;;; ·"f1lflii, iJ11'J:. r riifr 

ft:;fJ (Jungere Dryas) ~14' ;Jt~X*i.11*~~p~[u]j~j'i)~l~~!lk!Jl' t:f!.! 

1J~~~!l~11~J!m 0 li~+=i:rrn1;K:i£Jtt~rHi'l~1if!!lL t·/Jii;Wi1'0.t1h; 

~t:;r:i&'.-fO:k~co,t!H\t ' t:~1f TfH~'H:f1BiJFrtJ ~;f~(J',J:f:\j~~it 

PfTfflllk:lliffllH.'11811fX~];f!1J (Vostok) liff5\:!lr11Jl11} • rll!Jk, ;tlAl4j 

H~*;tt;['=I]~~¥ 0 ltf Ii t=P"i:lJ tJ8Jllii~i1Jif!!J:t- -m ~rflll tHrJifrAHJi8'·J-

11*MJ\YSt, H!!i*1L;i;4s1<7J<jfJJll~ff, tX&.$1;_] t .= . .i;trf!liMl&rr'0rm111< 

( lf:ft*3i:J Ecmian'-ll) • EBli~mtJfltfj • tKliill'.TllC:O ;~r<l(!'.J~ 

~ffllti7a1-ri&'.~{§Jl!Jt!!co,~&ttiJti% • m~ . ii'::co.i'1!1i~ 

~mm&&~·~~m~c~&~~~·~~~ff$qm ~mill· 
81-!QitiJ ' fi\Ff~tliifi: 0 

ftiFWt~¥J:*1, fl~~1ti'!1El~®\ElT~'t'1t1~ 7t /t: • ll!JJ .2 '\Ifft: 

81 ' *~~¥~~81cJ:~J\:3Ut~fl*W~~'lj}jfj , Fl ~lrnH1TtTtJiffi. 
~~*~~-T · ~~_t~~t&~Ie~JI:*if1~~1t~m~l/~~w • 

~:$:81~M~fl~~1ta1if511Xtf ::=Ji::f f"l ti:;~ : 

e1f.l'§~~· 0 ~f~llf*fts.27C:Z~**~~T · *rs!fHltCf 1 Milut1 

Milankovicz) ~~i".i!.lf!ffiftiflD~JJt~jj • ~.f!~ifff~Z?.~ , 1*WJ nJft1tt!lMc! 

~a1~M~{tfW~ 0 ttfl'i~7e:3;o~, ~tlB'~~ftHMti1G'JiWt.~i*1 



mm~~M~Q~·~~*$m•~~W~M~*~~~WR•X 
:1t~ :t: ~ ¥5 !llh .sx J;E J:fu J5Jt J:t!lJf~ ~ 1 t 0 J:th .£! ~ J::. :t ~ r\5 iJJ 8"J ~ jU ±!W §; 

(~'F 5l4.3 l tJ&:k~~~ftJ?A'.:ii::.illtis"Jf§1ff 

e19SOiff\ZflfI, )7}g~llf3W~WH\'J~fl~~1t8""JJ!i-j£f~ 0 fJIJ 

~D ' .illfi,~,*lH~rt!f,t LJ_J.£Jtt:E~&t~!1!l:fDJ!li% (Visher) Ffi~81 ((:Jm f'* 
~ft)) (Climatic Change) -~qi 0 

•P'l g~ I iR!i:'l"!:J iJJ 1J ~ ' J::t~D~*7CP'J~F~g~'lit§li 1'F!'tl5 I il:e8"J 

~1J~·~~~~mfim~~M·~M~~·~~~~~l~M~ 
:tJ ~f~:f!8P<iJi,,t)i}ll):~i:f:l 0 §5t:~1HB-T196o-tf:f~i:f:1Wi~~~~ 

**~1!&.Ui · '¥i'lffilllfr (Edward Lorenz) ~jhA,{,,8{-_)~.fJl - 11JB¥r.l!. 

.@~Al!J (Chaos-Thcoric) 0 lfl~:(-E 11U:J!..f!l!~J i1E~@Tff>f!X8"J!lt§~ 

~fl*~ft8"JHR~¥~::f:(if!iE~ifm~iji,t1J 0 

•fiF.,i'J~8{J~n~*§i1~81~11*~~0'l1*WT · llil'~m'li: (Klaus 

Hassclmann) 0 flli~B~ • t7JJ.£!~rJJ'.PJ j;J1fill~~fl8""J~f~~j'j: (ff!} 

~ 1*1W\ ( rauschcn )J) ~-5Wf~·'i:J~1'1~1t 0 1f~fl~i:f:l' 7(~81 

~1U!ti~~: I $1€~.J\J 8'.J %!l El c llil'~m'li'.8'-JJ!l!~tlHRi~f{iEliiJ:iliti~J 

~~~~~~~ffiM~~-$ft·~~~W~~WM*7ttt~*~~ 

~~~~M~~m~AA•iil~~ooMm~-~~· 
~~~AAPJWtt~~~w~-~-~~~:-Wn$~ft~· 

~rtTHh~H • ~--fi,<E:ii~iiH~Uffi · @~B"J~il*~*fet~rui 0 1-E~tS.~ 
-~*~·W~~~~~~ft~·~~~~~m~~-M=~,e 
~ 1 ~1JJB"JJ \often l • BP'3t~IJ-~91J~i~t§!i!JIJ8"J'J}g~J3W 0 Jlt9}' 

•~~~~w~~m•~•·tt~•ll):~i:ti·tt~~·~?~~~ 
·~~~~~·®~M*~g-~e·ill~M~~~?AH~? 
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0•oew•li 
+1Lt!!K:Cffii;ti!itl~C!Jl\l,lffii-~ • lltll~C!Jl\~JffiD~iUIHiiElffil!ii\~Jm • lll:!lll~*~llH 
~mi1mWJil!! . 11tm@!ll!Jiii!i~f.:\ltl:li;&iiilmt!!11mill! i!tliiil~fill~1u1 • 

7t flT W l!llJ • ~4 ~ • 1r ~ _t w M 1¥; 1¥; R ~fi!H~ - @ • / Mm oo !fl · 

•~m~•m~M~~--~~·~~mwa•~~tt•~oo· 1 

EOO~M~·~4a~·~~W•R~fi7~-~$·~fimW 

~WBWMfiffi*~~M-~·m•~M~·~~~Wm*~m 

~*~~--~~fi~~-~·MUffi~fim~~~~WM · *f 

=+~M·~~mfi~m·~~fiW•·~fi7WBB•fi~· · 

•oo~•~~••Mm·m•~•MD~~~~um*•~~~ 
+$~-f~~1t 0 

•••w•~-~~~-~3~M•~~~•m•• ~•• 
WM· ~~·~fiMmWM·lt~M~m&~~- · -*$~~1 

l!t!!Xr~•ttm!Wl~ttm~tti:hmm TfimU@J1i:a f~~1t~~m • t 



1W*~~~~J~lm~tt~~$E~~~~l¥J~lli~H~J7M 
~J(l{J~~:Mf 1'~1# • R~*E*(l"Jfflhtl!ll'f ~ 0 1£W*l¥JIMl"r • 't:: 
ll'H~TM~s:'rf:, ~-f-:'rf:lt~J:8~:'rf:e'-J•f~M!1ttll!f~7111"8"JW 
m rn.m . 3Ct! (van Andel) ' 1994) 

••m~~~••*MMd•~e'-J~m&~mli~~mwav~ 
¥lt8"11U~tj!~ 0 Efl'Hli:ftt~!lOtav•f~*M 0 illM•&t~~(fgj1i]ti 
f~Ht!!taH~*·' m~~fle'-JMf~Md 0 ~~ill~•f~*il~tl'JllJJJ• 
~-$Jt - ifiEMfilJ:tJ¥ - ~Y1:EJ!!rntiJ:~1C:i:89iOB"J 0 (ifitflilJ 

tJ•~~ 7 51:~ JI ' fig JI ' llJ:l:'tj't?imfflj ~]'ictl'J• flfDROlifiEllJ) 

•n~n~e~~#•tt~·~*••m~~•e'-J•#•mli• 
W 0 i'frEll:tJ!f!1Jfj~fjg~f~fflliil¥JM~ • f4¥*%tf~ffl71Jl•mf.I;.( 
fii[ ' .!ln~taH~~N~:f:E~~*·(J(J rm~•Jt J ( signifikanten Teil) 
0 *MB"1#att•nT~¥m~•ili•Wm-~M•·OOmJ:m~ 
ff"J~~;f'§;l~1J\ 0 

er » 

...... 89 



90 

mtl!IJJ:1J¥ta'i~!!llff5c~ • m~%)J~~ 0 fffiW{\IJJ:1J¥1~~~ 

fimm(tt~*ffi~•~fi•~~~fi~~-~~m)G~f•~ 

Im 0 *~11!*~ ' 1£'3l1]\~l(:fi1]\B"J~ri'!iRoci7'J ' ~IJJ:1J¥*1flUifitl 
?&~f!l!M 0 {§1f*1fi*f~mi:p' EJM:l'fr~fi1j\~ri'!iRN1JJ.t:t~AiMi 

~fi~Rfi~g•N*ff300R•B 0 $-00~~=*•~•M 
i!&~UD&:!M~~fitMafl*~nHfiRJE~· 0 ~~fi1:&~~~ 0i~.~ 

~*'1\ , iz,;iJJt~Gfi:J'P'M.iJ~~•• 0 *imi*'MWafl*t~mz~ ti 

M•B·m~E~W••M~~U&~~~tt•m~~ 0 1:E•I 

mi:p • m~Ji~fi~Mi 19R1tJ (parameterisiert) ·-~~·mt "P\ 

E~i7'J~D~•~~&•Roc~~~~-~W~• 0 ~fi9m~ 

•*~g~g1'ffi~~·~g••MfiRW~ffi-B 0 R•~ 

~·E•~••mmw~•••~~~••m~~w 0 mm~~ 

~~fi9R1t~~Rfi1t8"J' ffg~~fI~rF~•f'* 0 ttfm~~;,J JIJll 

'£'. • ~fi9•1tftiti.H@ffl~ll@fi~1t~Ai'* - 'i~~~g-~ti'.' ~ 

*1HR~1t 0 

tt~ntt~~mAAAEJ~tt~ft:1JLMRA•mm 0 •~
~• f'*f~m~~lE lit.i:fl TA f'*~4~1t~fi 0 

Ai'*t~m~EJii3N~~flttx*1fflilliJft:1JfDffli!!IJ l~~i!~J 

8k)ffg:1J 0 {§~!JlfiAi'*t~m~N~M§~·i'*~ft~W~~tuintt 
~;¥1J:C:tl8"Jfjjjt ' ~1'ftlitJE: 0 

1:EA•~~$·•••m~m•• 0 1'~il;l~••mma~ 
**••••~••·~-~~~~E~~mrm•~·~~~ 
!JlW J (virtue Ile, manipulierbare realitat) nl(:~ EJft • ff£fffift:j3l_!'.Wfl 

~ftfiffWtt§~mm~~•~ 0 •••~~ffi&:•AAAm•m 
~~*;\\fC ( ~r.ttii!!~1flft3§nl<:F.,i.ii) 0 ~YttJ!l!~L • Ai'*m~1j1.Jt• 
~m•~ff•M$m•oooo~~ft 0 m••tt~~ft~J!l!i:p~· 
-~~-~~~•~ 0 fiTm~••mm·a-aru~•Mn•~ 



~m~~1'*~1Uiif.s1f4~*c~ , w+-t , + ;\ t!Hc~t~~R:ttl! 
81-J*JH'FW~m 0 1770$' lfi.}iM]~ ( Hugh Williamson ) U~tt ((~~ 

tff ~~fr~¥~)) (Transactions of the American Philosophical Society) 

J:. ~ ~ T W ~m~ ~ 9ti.E.~'Ji!!~ {1~~1 t~ )( !iH~ te ' El3 ~ ±Ji!!.F!=H~~ j: 

251:~ , *JT~f~Jtilij:fu1£81-J~{1~WPJT~~ , :fLJt~~=*iffi~tg~81-JH~I 
mw•~ 0 ~~m•~~~~mABm~~-•W~81-J~~~ 0 

+Att~*'+ntt~W,~ft~~ m~±81-Jn~~m ,~ 

7J<~1t~El3~~~F:ll/IB~ 0 '§1J~Z$mW&,~.&~~~.HH6, Mz~El3 

.ll:t~ I ~81~$1#1Jftmf'Fte~~tf~ 0 IEl.ll:t , 1 16$-tJ=J ft ((Wfffi¥~ 

tt¥~)) ( Neuen Zurichen Zeitung) .E!D~ti : I 7' J] ..=_ -t El ' 't -Ji 1/:-



~1~T~~=~~~~~-·-~~A~1M'~*~~+~• 
-~#*~~~-~ 0 •~~~~~~m#A~*~•~'a4~ 
•~•~~~t~ka~••~~'*ffl-*~~~~&~3tt• 
~~##~~;~~-*~£~*·~~~-~~A··--~~ 
*-± ' 1-J:-fr=.ir!k MA. , :&-11 ~Y: ffi;,tJ1l:itA~·ttl;!:a9~#~t ...... ~ 
~'.~ili~*~~~~~S4m,AA~~·~~-~~·~M 
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k, •**-a9-tat 0 J i1£§{m~ft8"J!m!Z9, A.1r,B"J~r:td111111':\~ 

ft~~fl::~~~ 0 Mx~~~~fi-~A.tr~~WB"J~~~~~ 

~~:tKt±mii§fm!iH~ 0 

*kJ-Ef if J:J M ~t ~:ff A. ij!~RM~ 51 irH $ f§G lffi 18 t rJ ~ 8"3 illJ tfrt2~J · 
j;J~~!U~m 7J\rOl)J]ltltX$~¥~ 0 1976$if~~L= + liijj:f:tj(i,/( 
11z1& ' i§ JJ~ ij! ~ft tl lE rm ~i:l 1,HtHi !iJJ 0 ~It ~IJ f.~dr'f 8"11:£ !@~Hi 

t1, -tl!.ff A.~te~1~~1ta"Jrpi1H! 0 A.1r~f1i,c.,1nJtmc~il!f~rfiEJJt 

8"33Ztm~Y , ${7f<J1111JW!~~~ft 0 i§:~!1~1tfl'·J$<7f<~~~Yl3Wl'1K~ 

~t*f:M"J~f~ 0 ~-llt~~~mun~itrt:: , rmA.~t<lf<rt8"JrPJ?K:'.~~ 
fR1~$0J<~y ' ET J;J*fli!§fBflJ511fff *tEU08"J~ 1'* 0 &~Hlm~ar 

m,MJ:Jtt~~$~ma~~-~W~~~$8"J~~offifl::' 

H~~BA ' JJR*HllJa"J !!§ f BflJ ~ ii!J mt 5ttmt1~ fl~B"J ~Yi IJ! a f§'.~~ 
mz 0 



~~ ,~tt~~~~mmtt~•~-~~~~~•••~@~ 
~~ , ;~?!.{i§~~f~J311P¥J:*'f!Mi:tB-:X~fji , l?ifift:£M~t~1ii)Jj{a"J~ 
1t 0 

m••~mff~*•••~m•~~~*'f~•tt••~• 0 ~ 
!i;t~r:rie-'~3e~ , JJl*'fftit~~~~m:J.Jarlfii~~ff!~Vf!J3mf1J\ttJtftf! 

§~&A~ 1~~~ 0 1.§~~!~-~~~t~~lWJ* ·Sf~ ( Ulrich 

~·-~ENERAL ACCOUNT, &c. 

FROM JAMAICA. 

~· C~JfJ ~f a ullerfrfJfll MtJjpr Gmeral DaUing, GO'lJtr· 
11~ of 1he !fomd of Jamaica, to Lord George Ger
tllllitt, #llt of liis Majtjly's Pri11dpal Semtarin of 

. ...,. y. liite, rec · ed by hu MajtjlJ's Sloo-p Alm, Cap-
, ~llljn .J/11Jho11, """ p11/Jlijhttl In 1be London Gaztllt, 

7.m,. IJ 'iz, 781. 

. ' -·· ... '.\_ ... 
•My ILOro, Jamai,a, O . 20, 1780. 

1 

. ·1· ro:_A M. forry r.o be under the difagrct.able neccf-
. 1 ficy of informing your Lordlhip of one of the 
' i:no{hf readfol calamities that has happened to 

his colony within the memory of the oldeft inha
bitant. 

~ 0 n Monday the 2d inftant, the weather being 
very clofC' the Ocy ~n a fuddcn became very much 
ovcrcaft, ~d an uncommon elevation of the fea 
immediately followed. WhiUl the unhappy (ettlers 
;it avanna fa Mar were obfcrving this arraordi-

nary 

· l.t- . 117 
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s~ummn)WAmm,~wm~mttB±&•,~mr~~•tt 

·~~~#'~~~~~·~~~~~~~~~~*JHr~~~ 

#m~t~~~~~•~,~~~~A~~c~*~ 0 J 

~~~-~M,A~~m~~~·~~~$~W 0 ~~~~00 

*oom~~•m~~~*~•~•~'~*~~~*•~~ 0 $ft 
1~!u;1J3!Zf¥fif.Jit ' fi~D*LiJ11B81iaHo/J-Jll)t' i~tnl~J=l , ~llU~fi 

~jzJll®E:tJ~q!UHIJ3itt!!~ ( ~J!fW!!twt\'I ( Tambora) * LiJ'.fl~{& 

r~if.~ 5!!f*J (Jahr ohne sommer) 81mJOO) 0 ~7E~ mml*JA±.~!I 

~R~~~~*~~'mfi°±.$~~$Wa±.~ 0 

1991if.f¥t\I5lA.f~t4~~~' B±. q~~*J (nuklcaren winters) 

~~~tt~~ 0 W~5l~-,~~~~~~·~~M•m~~# 0 

M~*·~~,~~~±.~~-~~tt~Zf~lif'*~~~~fi~ 

~,~~M•R~nm~~~*m~~$±.~,w@m~~~~• 

tt~am 0 ~W~5l~m~~-,~~7M~~~~#,~Btt~ 

•+0R~~ 0 ~~-*~3!Zf~Jit~~N°~Mm~$m~•~ 

±.rr~~mB§0M~~~~'~fi°llimfflM~*~~~• 0 

trnmA:f.fi,~f1~•1t, m~1t~*Hs1±~~~¥m, mttmfu~)l, ~ 

r~tnf.R"Jc~-J (Umkippcn des Golfstroms) 0 r~Bi8"JIW¥fif.¥1i*~* 

ff ~~t ' ~Ofr~~tvJtfTP=J (Cape Hatteras) ''~*~t' ~~*®?-t' 

tt~ ~~ Ai"~j;IJ~xmu um 0 ~ Jl:tf:J!Hf 8'-Jidl~ ,f§~iBitB*lN ,f§ f2ll ~D ~ilHjJ: 

Wr:JJos"JJ=tit!!~Ul~tfu~ 0 ~o*~rm¥f1~ , ffvtW: 1r. 7~~_;_a1ili~ , ~t~x 
!'JfJj}<iB~~A ' !t~<J1<¥i'lJB~fi:ffvtfrilj* 0 ~fBl~~m~~fjUl!ftm .tH~ 

~81~1j£66 ' Jlivt~~' ~~~f:i<Bi1t ' mf!~llifJH}~fttfu~~YrJ81JJi 

a 0 W*mlli,~~mfi~c~•N~~ffi~~~,~-~-~~ 

~mf!~llif~ 0 



1997t}:31' (OJ~!tf!ij(~.ff~wttff!J)) (Transactions of the 

American Geophysical Union) ~iX7-J~~~~1~a"J'I'~ 0 fll'~ 

n~ ' !t!!rf 1#JrlJ 1J<!~~ lltiili* ' PIT tJ#ii7J<Ml!l1N~ 0 ~mtl"JIWiH!l 
#ij*ftf Ltj: 1tiMUttM~/i4(Wtl!ilir:flm ' rm#iJOOMNtX:1M'9:*@1$#tJYK~ 
A.tili rt1 i'ili 0 'X 1~t t!Wi , 1Hi 1fi1J JI iE 1£ 1Ja 1* 0 W- rz;J £ - ~ i1 A!t!! $mi 

~~*~*~~ - l~~B~&~M~ff:*~,~-M~~~A 
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~1¥J~~~IJ!~•T~*~B 0 ~A*®~1¥J~nm~*~m•• 

~,~m~oo~•*•$1¥Jffi~ffi~~~mLff '~~1¥1*~*• 

~~7W** 0 ~8*ftMAtr~**~~~m~~~,wm~ID 

nUR a"J ?JK JJ¥: 0 lZ9 ll:t , liX ~J+1 s1 rim tt~ 11~~1~ , ~ t<JK t-~nI:rn~ {JHM tt~ ~!I! 

1t,~MXM~,~~m~tzg~Lfl 0 m7~~~-·~~ftl¥Jg 

~,~ADmtr~~-~~-D-~*·'~fi~-~~*~AW 

ifrEtfjj;futj::I~ 0 t~~~#~*~m;t · ft.kHJ92.~x (Stefan RahmstorO 

mn-oom••~~~m~m~1¥J~~ttwmte'L~wm•~~ 

~~~~xr:pm~l¥7~* 0 iliti~N'W*~®~•~G~7~00 
~,m~~~tt~mtttr•ar:pe~m•~~ 0 

~10•1t*~w:g~r:p , &'~mwrnA~JW~ft(=¥\ it~ , Et3m, 

1tiu~1t~o/J ( cFc) ~r:i~•HH!JfZ1¥7:~J*~1t 0 ~r:rm111~ , ~ar 
fl M feJtfr 1897~ JJiit E:J~ 1='.iFJ\ tEEi~ 7 7A1'i ~~If! ITT. ijjlj 0 1& !fl. ,L,~ M JlA ff 

Amte, rnttAma1ri~~IJ!, •11~JI~~~a1m~ 0 1933~, ~ 

~·~**ii~ (Kincer) ffAft «m~ j(·~lfgjffl)) (Monthly Weather 

Review)$mte/flE~8"J*if1~~ejm~ ; 1938~, gtf~Il~rnffi-Ffffiif,'!\ 

(Callendar) ft «~*·~*1f *flj)) (Quarterly Journal of the 

Royal Meteorological Society) r=Fmf1j ' &Ml~IJ!W~= ~ 1t~~!J!)®' 

t.mw~m 0 i§Jtt.x~B~1&:f7-•ril¥Am:Jtitrf~ , tzgitt:f'f 1970~1~, 
~~·~~*~m3t·~*~~mte'*~~~~,A~~M~~ 
!WM~*~ 0 

~f1J~*mMtta"J I ~iitfJlJJ ( ozonloch) 'IHlr*~~/f~~fr~s"J 

r~i~ 0 £WZfrmlinXft~1t1nM 0 ?§jfitr+0mtJLl¥1**i'JW~ 
*~1¥J~~tt~ 0 ~~iiMte~~~,Zf~M$~ii~Y,ttff~ 

~~~~-9~*•M~~~oo'~~-*AD'~~g~mtt~ 
M~~~~ 0 ~ii~~ili~MAA~m~,~~~~~~~~~~ 
Ei3Aj§~~l(~1t~rff~PXITT 0 



~ttJllJTg HUfflJ f~ 1tzM§~~lfn~H!iM"J~W, ~*gf~, i& 

~'li ~ ~& -~~~~~&~ffl'fi~~~-*~~ 
11 ° iin11&I.m~rr=ti1H1ti7~~or 0 §7t#~~ffifli*if~~1t~fflM~rnr~ 

. .... . 121 
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0l§m~t• 

~~~~~ft~~m~l§~~W·RM~~-~~An~r~mJ 
~~~~·~~~~0 · m•~-~~Wmff · D&ff•~m~~ 
~. m:m::f~A11'tRH~¥»n.;Eic.l§m . ii1~ 1946'.if:~lil*'&m~ 

~~j~ (Vincent J . Schaefer) IEttitHJ'~Al§m•~~t• • 

rpi~~, t±troo~1~~Ji~i'*~1t~wu1~~iu~, t,t&xtirn~f'*i& 

~~BA~rn ° 3:§:1± f ~!>1Z®±JH~11~ J ( Globalen Umwelt und 

Gesellshaft ' MW!GUG) tli\TQJ tJ~~¥!J'tfJJ! 0 ~J.ltl:ff)GUGf~A 

1' IQ] ' I~ ~D triJ ® iji ~ f.1 ~ J ( perzipierten Umwelt und 

Gesellshaft ' MW!PUG) tl~tra~rntif//f~~J.lttrn ' fi"~O~ 

a"J' iffi~B3t±li!~1~i'*~1tB'-1~*1L~,6JTrRIE' Jtrp~B"~~~:fli{E 

J;E[Zg~t&Jt~W 0 GUGtli\i5Jffl~~1Hi ' PUG/f~ 0 



(A) ~fl~f~~ 

tHm I~ frt><. ~ m ~~ mM*i f~?f 1t~~u~r~ifmili!Ml~Jm 0 ff -@J 

~~fiXflfiW; rJJiJHfj~~jitA.~*if~~1t ' Hn~I)j<ZfSi~*iri 0 i:J:JFpJ:~*i 
ii~*lf1~Yl-it'.f$!51t1~1.HVf\~t ' f§.'efl~J:1£~lfft~t§i ( Iokalen) *t 

~~-~~+~~'~®~@~n•~~•~u•w~•*~w• 
~ff~ 0 ~~~~~~J:Htt~tt,¥~~~~~Wmtt~~ 0 M 
9*~,H~*~*~Mfflffi~*~~-~,~-~~ffi*~mtt 
*~ 0 ~*~*»~~tt•&~~w,-~~~•~wm•'X® 
tfu ~~ ~flt~ 0 55 - ·@Im-m ~'J tlt _;_ ft'1fir~~zr.oo1l!i If , f~~,~ihrt Bsum 
7}< ~~#HN rfli J f-(f,~ 0 13; y~ ~WI rRJZJS au !'Jt.7 ~~ tf<* tliJ a"J MM t ' t)J~}!}<f]f{ 
~~~~~~~~~ 0 ~~~™~,~~W~W~~~~iliff~ 
It 0 q~fm - .L:t&f*ll~*-f-~#t§ffli' '*1*~~BdtMfJ:tfufl8100~H~EIA 

-~~~~~ 0 ~•mmMz~M*~M 0 

fH~M :E J4< *1 fr~ ~1 t s"J ±3~ , Jt J!~tfHJfM Jr/lfffJl~ fJ"J *1 f~HH'l 

i'J0 ciHl. 0 {E ~fr~ fM lfi rti PI !l1 fl[ f_fil~ J?f/a 0 ~ t1'9 JH:tg(iJHr tfU~t: 0 1§ 

ff: , *111~Jif3WfrJf J'Etj:i~*a~ii!l1wm-wr1I£tJ\~-a 01! , Mz1ffi~ rt 
~W~~NH~~W 0 ~~~~~m~fi$~~~~~~-,~ff 

~M~m~MA~~,H~$~~~ffM~~ 0 ~~,™~~~~ 

B1~'ff6nTiffiH~ r~ffROCJ (Downscaling) a".Inz*11Nl' E§~&'Jfu*t 

~~~~~~*~~~~W*~~~Mm~~~ffffl 0 

~~~~~mili~~m,m~~~m~~m~~~*~~~~ 

~'ili~~ffl~~-~~• 0 e~AA~$*~m•~•~m~:~ 
lPCCf.~i~**l'l11~;W~~.fJtl'-iEA~3+M!~f;!F1f~if;fJU' ~r](ff11ifitr5Tf?~ 

~~H~$ J: Jt , H=L~ ~ill 1~~1tlPJff~H~~f8~fl Iii$ El ~?tiJJl'l"JiiiiUi 

~1t , i!1$fl}~-f@*~a 0 iH'~*if1*:*~8"J~1t:~~UJ.L-JJJHtfi' 1f1 

i'~~ Aijgl!f §2013$tf;JJl*if l:t4-$9i?.Ml~~<fJ 0 ~MHRPJff~~ 

71:~ W~IUl~-.ft 0 
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ffE~M•mmM•~~~•Bm,~1t~mw~~m••~ 

1t1&:!l , ft!?.fr,a"J~r:t¥JU1~d1*¥Rfi:gfflit§Z¥J~~ , sttzil~1;tr5J ff! 0 

Afrr~~&i~ '71i!&ft?iWi~,~~~Hc~U~¥~ 0 IPCGfflt1995~ 

B"J~~ -a r::p m 1±1 :~J3f(£U~ ~£ ::f •B~ ~1t ' ffiA fr,~i~t.l.HJJ:tt!! lfili fl* 

#~::f~,·-~£B"1R•mH•$9W&~ 0 S~MB"1•~mtt 

~~ihM~ff~~~W~~B"1-~A~• 0 -®~~--~~~~ 

1t' ffij~®ti!!~M~iJL~IJ9WJ5Jfc!x:~ 0 E8J'ti:J*•rli!ft~ ' JJ!WEl"Jih 

M~ffmg~w~~~M~n~~ih 0 ~~~~~~~rr~amm 

_t~Jf!tt1t1&8"J•fr*fr*f4 ' t!1Jf~iRJ't•f1*~1tB"15tl!NfD~N ° ~~* 

•tt1t BTw~•~• sttz&X ftr11 JJ<a"J f;ttB! 0 *• i:p co 
2 
-a •a"J~ YM~ fl 

~~-~~~Sa,~-~~£~~~00Wffl 0 M~B~U&~~ 

1'Ft08"JfiMM~tlt• f1*~it8"J~B!~~~r1J~t!B"1f'Fffl , ttfr,@~fi\ 

§ J:JJ~ 0 A~Ji::flftr~ihti!!t~'.3'l:-fl*B"1~1t ' fEJ!l:t•f1*~itB~8"J~ 
~m~~~AR~W,~lt~fi~W 0 

MB*~,~~~B!~1t~~-~OOB"1-1.ft 0 ~8::f~~~~ 

~l6~ ' t<O:!lflJ210o~~:t'.;Jr1fliN-1.ff-3.5°C ' ~IJ/ffiB~-~OOM~ft~0.50 

R~-0R,illt~W~oom~~•_tft 0 (~tt:fEJ~~*ft~ 

~*1t*•ft~ 0 )~i§®RM~fi~m,~mM§M~mm~ff 

m~,M•~~*mw±~B"1s%,~W~~mt~~~~m•M~ 

( Marshall-Inseln) thM~~551J~*20%f0M~ili80%~±:tt!! 0 i§~~~it 

~--~~~ill~Ao,~m*~,~~~•u&mttnrt$B~ 

&W 0 00~~-·-,I·~*a~::r•wt::k~W'tt~_t~~ 
M~~~,~~•oom~~~~~7E87kffi_tft(W~OO_tft)~ 

~~±~~& 0 W~mom~oo&~~-th~~A7mtt'.3'l:•~~ 
1t~WB"1ijftI 0 a~, ~~!i~~nifim!'M'RW~+~aan, fEJ!l:tmtJilll 
~IE 'M'B"1~~nilic!x:~fam~~lf!~itf&B"17J< f1I 0 



051®: . ~~61Jx~~1~1~~1'~r:m/t~? 
~~~A~~ ·tt·~~~~M~~*~ 

~~n~rr;R~~1'tt05J••m•M~ro~H 
fffft: (8~£.1:$£). 

HiJUJ(f] ~ ft nJ tiEJ/ fS!/1Hrnlf~ 1¥J@~fCJFai ~J3V 0 fflJf ~j 

~*II (WH ) 1996i:FB"J-1JHJfJi:mi7f\ ' ~M<~f~~1t?ift7~ 
~ 0 1Jttf]E!Jl iff~ 0 Ef:JWHOl¥J~Ji:#HJ! ' ~f~~1fflJ1iN:fHII, 

& fiJ.~~ 1t-B"ltt~ 0 nrn1¥J~m~1t - ~tt:tfg/ii~ 

,......_,,,,,= ......... Ji!! fl"JfZ - ~51 Jltr~L , Jf~w.JfCJR~IJJ~ 
~ , ij~ l!l~lf ~M<i!Ji!Jr_lJH"l2.2°C ' #! 

..... . 125 
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~;{817t{11J~[IJM~ .tt~xtJitk42%~60% 0 f~~lfBA ' 1f*i fl*~ftITTu 

~~•$,~~~•(tt~~-)~~~~,~~m~~ilin~~ 

:g, 0 ittW-fl~liffJtpff (World Watch Institute) 1996$81-JliffJC~,Z?-~ · 

.fi:iJ!~1tM~*l11zf~~M81-J~~tDtJJHt~ 0 

tB'i~i§~Ji EJ f'&.fli:J!~1t81~• J;)J?cA~~~ ans"J~ ff*~1U!H!::'ffi'B 

u, ]ft!E2~Te::ka"J::fli1rAi:'li 0 tHtt±wr, >z.:1tfoif~rf1{&J1Jf.Jt1rn 

~~::f~,~-~#::f-~**~*i-•ft,~B~tl·~~~f 

M~~~•Mff~&~ 0 m1f~am~m$,ttm~~::f~A~i 

fl*~ft ' ITTi£\~if€f M~ff*~*81r!!W7tffi ' pff J:)Jli~ fr*af.Jtl ~*DIB 

~&~--~~~*i~**~ffl~WM~ 0 ft~~gtt~~E~1 

s"J , ~~!:IJ J!s"J~f1*~1t 0 ~fru~m::f~t1*1.fr*~1ta1&B!, rm~ 

~1ffl~A*1.f1*~1t81&H! 0 

f!lll:t, ~1~1~~*iM~~1u'Fm , t±•tt~ir*if~ma"J@JB!t:JJ?d~\f1~ 

~m~ft~~~~~~~-~~W~::k~RN'~~w~~~~ 

~ 0 ttm~$M•~~ew~tt•m~~~,~~,~•m•~~ 

$~ffi~~*~~~W#$,rrm~tt•~~~~ 0 m~tlwr::f~ 

f1xJ~~1tffijfil ' ffii_§_1fffiHW:ti.fJl8"Jg~:g, ri:ii!H!B~ ' ~::kt±•~ f:tf~f

- ~Dif~JfffDH~W - !E~tDJr5tfEiHfH±•tfi!~81'!1J'i'if~1*t81tittJ 

~*~~~ 0 .EJ[f~t±·~~o~~8"Jt±~, t±~f.fiiJX$1HJ!t~Ullft8"J~YI 

::f~M::k 0 ~~~~--~·ITT~::k~&t±*~~~~fi'~~~ 

JfJU±fr~1tJlli:tJOl!lft - f§1J~DtttW'l'i*ifl*if~1*tITT~f:i1 ° f!lll:t ' f* 
*P-181 ff f aJ *i ff*if~1*t PT ~~ff~::f & *i ff* :t: !t-~ *DllT 1§ 0 



0~§ffiifj ~lli\ lm fii1U1lG llll~ Z 91-i!!~lll lll • • ;!!-t :It 1lt1Gli!ll'i'8 to r =°Fl / ITi!!ZlilJ (March 

Wind ) • !!llllt-'8~11110\J•• , llllle\J!\tlUillllJll!:IJ • OJJ;(ill!ile\J ll.•<PlilillBrffiITlllJllli ~t·~~m~&•e\J~ .~~~~m<Pm••wmaw11liz•·•~•&~111Jm 
f!A · ~1' r~ "atilJ . ~i:m~il • 

........ 127 
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( B) *" 11~if1(~ : t~fifd~~)t:nte~HMiffi 

~ fl*~1t~ mm~ 811± ff 1&*I!P ffe.ii~i-{IU!Zm ITTm* 1H!ZmITT% 

/1X 0 1992'.if.~ir~tEII!ff-~~Pili~fr81~J!UJi~~!J!fr~fir:p , :&~§ 

•m~~~-~~m~~--~ITT~Dtt 0 ~-m~~~~~~• 
~~~~00~ 0 ill~,~~B'.if.1f~U~~~M-~~~7~R, 

tt~mliil'¥:*'-1'1ITT!UUM.&~.&ffi1J 0 ttt~:&~~i~{~if!Zma1tDJ~ ' ff'.Jjlj 

m~§* 0 ~DUE~~m~~£ffe.ii~~£·~~*~~mW~* 

~~NJ!=!.& ' rnW~~t§itt~&~~~*~'J;ffi-1l';~~*7'cfi~~ 0 

IB1'M'~~:£81W~ , tE~ffilttfrH~-Lffe.ii ltxf!!LrW:*till!J (tech

nokratisch)' *§f.t~ffl!:fi~ r~f3!(li!J!¥JiH±ifJ (Globalen 

Umwelt und Gesellschaft' FJH~GUG) UUX'l~~~~5 ( J!fi~+:f\) 
0 m•~m~,AH~~m~(r~~'liWfJ.m)~~ilifi~~ 

~~~,~~~*7=~-~ 0 ~~$~-~~~*§~~~ft~ 



~m,*mwm~~1¥Jm~,fumtt~~~•mmtt1¥Jm~ 0 •m 
&JJf'Fm~ 'Jlj:J!J 111m , 1fijfH!5!~~1t , ~a±t1ug1t~&Ifiii 

I.ft 0 '*fil~ , t±tt J 111m:x~t'J~~•j:i~1t~• , tRn~~• 
-~~m~,w~-~~~~~w~m 0 ~~,m•~•••w• 
m~m•£~~mmm~-~o·~--·~~·~-~~~-o 

~rm, ~%~fithmtt~t1Ji&ml¥J5!~, tia•j:Jtf>tl¥1ttt~~, ~~ 

mm~~OO~W 0 Mfi~•m~•w•••~mM~,rnw•HT 
-~~• 0 fi~~=~mMm~ft*1¥J••~•mmm~ 0 ~~* 
m*~•M~m•&~•&mww•••~••~~rn~oo~~
( ~1?«fifjt) ' .L-Y-&••fil·~··l¥J~lli ( lj@ff!J milt) 0 ~Jl:t ' fl 
N¥MiRa"lr~,~~t£~1*ifflll~fft•t1*~1tfa•t1*i&m~f1X-~ , MI 

w~·~~111t 0 

GuGm~~~~•M~=nm~•~m~'~®mi¥J•••• 

f~~f~frJfiilfftM1t~f~~ 0 Jtr:f:lfi 7ti~•Y'r«Htft•mmitt , ft 
~~~M~f'Ffflf'FTM•~m 0 •••e~rr••m~•~~•• 
~m~~-MGUG·~~fii&m~1¥J-• 0 e~~,~··YC~ 

11F1tzM~~ r fif~J (optimal) 1i'$: 0 

cuc~~~®moom~~~1¥J~-·~~~m~tt1¥Jam,~ 

~m~~~TMmrrmM*1¥1••~m~~amm~•n•s 0 rr 

~¥WL'®~~mwa~~tt~tt~tt~~-~~••m~ 0 

1±~%f~~q::r' Qf.L-J-~~~ lfilWi&~J (Weltregierung) l'.J{Jf~H~ 0 

~®~~,ti~~~tt~~~~W•~~-ft~r:f:l 0 ~~~h~OO 
E3 :!l1if'1ft*1t 0 ~7W!JUt-&~, ttff'rnn117~~a"JttWJ! 

~ 0 ~~,~~~~~m~*T~1¥J~m,:xmrm~$•J 

( Free-Riaer) rpim : ffeU~-sfmHi*~·~~)AX1>fJ~~fI"Jfhh}E 0 p!f 

~~-~·••Tm~,H·~~7~~-·· 0 B~WJE:,Mfi 
m·~~-~~-a~~lli'fi~~~~~ 0 fi-~M~*r:f:lRfl" 



8 llHll!fil.m 
~m®lB'ilWilr.fl~m§a~s::*:: • ,Dff¥U2,r;fg r ~~::fii J. ~7t1 gss:lffl'9~~~5'l~U1T~iN 
(Texas ) , !l!5'lEI@!iMM ( Oklahoma ) ~t~~!l/T1ii~ ( Kansas ) IDJ~f.B/\@iim@lm,Dffti.f 

~. illri.u!€B*Rilt1'*. ~~19@~m®l r¥UY.iJ. 1 14~®, ?ooA.~~flD2~~B'il~~ji 

f.f!@l~H ·~f.B ~~~·~~-~ · 

@1=.E*@il~thhll: rnfrm/JX~ rf~1.~!11~ J ) , fl•~-t~~/bft-JiflJXY~ 

~-~~~ ' ®Mff~* ' ~~ffi~m~thhll:ft-J ~ •M~~~ 

~offi·~~-flffA+A~•ft•~~ o~~~thhll:ft-J-~Nfi 

&r~~i~ , ~~;tt/JX , ih~~~~~~:tJa~tj~Jbil!-tV f1J 0 l§ti 

t~tJ?.f.tff filJ-~:t.~ffQJtJE ' J{lj~ ~ i.IZ, fi ~ ~~ 

Jl:'. 0 ~ ~ffm~J.t~thhll: ~ m 0 



f~~ $ r7Cif 7MJ ( vollstandigen Kenntnis) .Pfffi!l!~~Ytfl"J 

W~ llim~•~ 0 tt~m~~mGuGm~$-~~~~8":7Mtt~a 

JE:t1 , ~a *1¥lml~W< El ~fl"J*~t~j\ 1~~1t~3&8"J~fit5E'l1: 0 i§: 

fl , ~mri:iio~ ~71m~a"J:~Hldtri:ri~ 0 Mtt~~fl"J~f~fit'tifilt 

~*tt~~ff ~~m,tt~~m-~mM••fi~JE:~~M,~ 

~Mg •N-mN•~H1N~~fl"J~- 0 ~~i§:B~mM$Wli 

em ~~-~ : •oo~~ , ~E•~~fl"J~*fi•~~tt•ff 

r ~IH~~ ' ttit!tl:§§@l'.~~J ( Macht Euch die Erde untertan, und 

m hrct Eu h ) 0 f.tfBilifia"J~~-~f.f r~*~8J ( kostenfunktionen ) 

~hm~tt~ ~5E• , ~~-~~m~~~5EAMttW8 ° 

. ... ... . 131 
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~~GuGm~~~-m~~~,~~•L•,••,~•~• 

~m~~~WW&ttm~•ttmwa<J•••~~~Wm 0 mm•~ 
~~bTff~l¥J 0 §)t' ·~L~iiJ~1tfJHIMfl!J!Hr"Jft{f1t '&'~~m 
mJ1tt~~~fffiftz 0 Jt*, tttt'r1E*~~rnuj@}, ~ffi~l'l<•f~tl~m 
Wlli~h-~~~,~~~-~~~~ 0 ffi~ffi~·····~~ 

m~~g~,ffi~~n~~~--~~~~o··,····~~ 
~,~~~mtt~~-~,~•~•••~~•~a<J••M•m~ 

~ft-~,~RrrmJ.tm•~~oo•~~-••••~•~••~ 
+~-~JE=1'~ 0 l!J~*if~~1t~~WH~~tt~+if:~~f~t!t*c , 

W•~BM~,~-~~Mm~WmM~~Wffl 0 ~~,·•Wffl 

~m~~~~~~-,M•f.t~~~~mm~~•~•••-~, 

~@m~~~~•~&~-~~·~~&~ID~~~Mtt 0 m•, 

GUG~~~rrm*L~iiJffl~-~~•M•~~--~o~-~u 

~~ft1¥J~,~flJMi:Rififi~ 0 

( c) ~11~~5g = •nmintf3§ 

~oo-oo~~~~n~M~~~'GUG·~-~~-*~~

tt~m 0••~~~, e~tt••~·~-·~·m•~-~~ 
lfT 0 

~~w*~~~*~~-~~MMtt~,e~aa~~li•& 
Jt: fl f ili * kilt CID f.t ffl *I ~ f.i ~ flJ r *i f~ ~ ft {§ WE J ( k 1 i m a a 

nderungssignal) ff:JMa<J rjiY\J ( informationen) ~·ff NJJ! ; ifil 
li~~iEurtttH~~~wm~~jH¥tta<J•f~E1r&~1t&•1~~~1Mll 

#~~~r•mJm~M* 0 ~~~~~~tt~ 0 ttet£M~•• 
:f* ill~~ f!J(f-Jm IURrttfH~llij ' 9111~a0 ~IUUte~-t;J]fi ;mfl)}ffij 
*'11*1Y-JWf41f fiX 7 ~1*1t~W1tf-Jl!Ht : t 996, t 997if:t~~ r{JJ<tt 
~*J (Eiswinter) f-J@lif' 1996ft:+=.Jiff~/fjl-'.t}Rff'J~~n 
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0~':!>•• 
~~~~~~~-,~m~,~•m·~B~1'~~~-~~, ~m~ 
rm~ - *6~ r -lllJ ~. IE]flf!iUl~W. )!),I 91'fl ~•A 
Li: , ~-~~ • i~Ei~ftOJ~tt~~-~l.'I • ~-~ZJO · n ~ 2ffi • 
~mi~ffm~m· 



IWi 71Ja~:J;:tfixffi*tt~· f'J5.Hot!l~~B'J s m 1:m , 1997~- f11Ja1'rrnr 
~'JHffila{Jr,~7]\fO/j\~ ' ~J£tfi!4'fil*tf~!l*i5C~Bf?X7tlllf:fnf@551Jf4~* 
~Hnii:'f:.f;Jt•fr~W1t87MHI, *t1A.fr1fi?TiW~VfD~ 0 1997if.i-fHY 

B ' «r&: t~~I!J.;1(¥~)) (Boston Globe) 1¥J¥~l/Jtljtfj : r J:jf!J~!.t_(/{J 

MM*~~-m~~-*mMtt~·*~~M®~~~~~l¥J*• 
•~W·•~-~-~ 0 ~~••M~•~&~filn~~m•·~ 
~*fat1~~~ • -f'J ~Zfi'$flfi:ftfil501<~1¥JM~1t , .L-)&J:J1 iftJ<fftfilI~ 
~-~~~m7J\ 0 tt~PJ~~n·MJ£t~•~~~w~m~7~~ 
*-stt:r:pfI£tmillH?Jff&f4Jl1IJ?Xff"17::*1.&mi'$~flj 0 J •rir;u:. 1996 

/97tf §-~t'F!~J, tmt•l19:ttif~tigl@i_i)ft*l±JJJl~" ' tf:l&Jtft ' 5E*1.& 

m~~m·~*~ffi•~T•~~~·~&~~*•ff"1•J-~m 
•m~T·~~~*•~~~~oo•~•w~~~tB~••~~~ 
~•~w•~M*B 0 ~~~&*·•~~~&m~~~m1¥Jm 
~ 0 ·~~$·~•mx•ll*~l¥JM$W~N~~~~~~M* 
2f • ~11S3§J£tx•/tl\r5t1¥JPJ~·111f:m rWi 0 

tt~~PJ~&M~M•~1¥Ju•~•~~•m••m•·~oo 

~-~ft~W~~·••~&&n1:mll*mm~R 0 ~••~~ 
h·~~--~ffltt•:*:aff~A±&9~~--(~li··~·· 
•• ~~rJUijUOl}P])' mtfiWif!,ats~m' :!7(?.±f!~ftiftl"JtlfiJt~ti 

~~·~~~u••••~·~~m~m~~·~m~Tmam~ 
ijl~AfFiittf.Ff'f ffl(f"J~JNlfUiR-~ 0 

GUGt~~PJEBl'i137II~+-t&9 rt®~a¥Ua"JJJ!JUJiH±wr J f~~ 

(PUG) ft~ 0 PEsm~WlGUGt§!~.Rff3~'4Yf!Mfliltf! : 'Miff ' /Ml~ 
~f~~1t, MtM:Jtfr*B~l}ff1.1¥J r:W:*J (experten) ; tJ& r?±fr 

!iil~J (gesellschattliche interpretation) 13~ 'I!Pff~W*ff9Wt!~~J!ll~ 

i!Slf>cftpg~, 13..L:J.W~~~~tlHf~t~~J¥J~f.fil 0 

0 ~t. 0 135 
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0a~cpmi1Jm 

~i\racpB\Jl!liiH!itlHH·? ;t;:•iJtl:!~8'9ffilill:IEllliUl:!~ifilill1HN8'9*iHl • lltil111J*iHl 
8'9•F1~!m · OJ~•fl8'91tiU~ffi.t!t!~ffl8'91la~SIJ • 



r ~~B'9ltUJH!iH1• J fl1!M 

ll!!t · ro~~w 
ll!!t 
~~ 

~-II ne ~lft&l.1¥ 

ll tt• ~~lftB'9 

~ Riff j~fl 

lft 
fllill~ 

llllftl8 

!Ill -~ 
0 C•tHt J 

tEffsm~~-•T ·~T(RM~~~)·~~m~~~ 
JI : 

1 'tE*itt.A~Y.XEl?&fi.f~~{ta9M~T : 

a.tlO:!l!0fetEQJ fgijj(l90#mlt•:Uli'JT f'F~r7tf!!&I : fliJ!Jt'.ll'f-.1 , 

*iti~lm~fi.f~~1t~Fattlm~~t1U'H! • ff!~0~1JtJElf&~j=: 
~~Yffil~?5C ( ~ ~~~*1C~1t~lm) ~~- • •IE~f~~1ta9~ 
~ • QT tJt.R~MWJ.A trl®ff!Y.Xl~.lU!l!~ f~~1ta9ffl@i&m • f!l 13. /f :Jr 

•~i.!i:~a~~~f!g,miRr"'iM • 
b . tl1J:Jl!i\fe.:f*ft~-~{t: fllJ.Afmm-•1ttJttf1jftff!~{t' fffi/f 

•EIW~~~fiffim~·Elf&~j::ff9fi.••mM@•M~M·~· 
J1m~lE-nt •~?R. 

2 , tE1m~1t~f~!f1t~j::ff9ffli5i!T : 
a. tlO:!lfi!t±flfllMft~•!f1t: fliJflit~j::EJf&*if~!Jlft •Air,~ 

1fi-flk•~M ~!f1t1-¥1£a9maJJ 0 li:l:~~*EI.Wl~~lDt1tB 

... .. . 137 
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b. ~a5F1:t±wrfWfft:~1~~1t: ~11£lnl~tl:lm~!Iffil~f1*:!*6t · 1m~ 
¥+:~ I f:YiJfi0$ J ( business as usual ) B'>Ji&m 0 

TuB'>Jffi6CRRSM~~-m~B'>J~~ 0 

IR~1t • f.El.tHEWJit'.J (2a) B'>Jiif~IJS1314-17'cf:B'>J~~t±Wi 0 

m~'<f:Ma•®m~m · ~-~~$-~~--~B'>J-ffi 0 #~~ 

••nmtl:lm7~m · ••T~•B'>:1~~$ · tt~~•tt•B'>Jt±wr 

J&:hfD~tri 0 RiB\¥¥.f~ lj ~~falHl~B{J~'§t~M1£~f41jJim'li1C11f A 



~~m~~ ·~&*A~-~-·fi™~~&N·a~EM~~* 
•••M~r••J••~~w~~~·•~A~~~~&~~· 
~~f*~7 r 1~i& l'l:IJ ( klimapolitik ) • txt.Hfi£~:*-1:~.ff11, 

~m~••ff~•~maffi•ff · •~•£ ·m~••£·g•A 
•••~~m•wm ·•••~•~~-••"·~•~•~I 
*~M•ffi*mm ·~ffl~m~1~•*~· 

0 11c;i111l 
r1N~~JIJ .miKlf 
'.llm.t~~8'9 11ff- · 
1CJH:t&r& , na~ 
~Jl~lf ' i!!195l!J. 
~i!UU~CiJ~ ·' 
JUU~ al 8'9 if :l'Ul. 
ti! , 'li'HUlll::f~ilBllT 
B5J 00 jj ' if Ci] lil§!l j.Q 

ft~~~~8'9Ji!J ~IS • 
·~ 1940l:Ff"\;8'9~11 
!Rm~Wi ~1'Dl'Ji0 
jJSIJljf),R ' .R ~Rll\W. 
w~m~suilBllT · 

• U • 139 1 
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0 ll!UiUl5Ji8l~t1 
Wf:lt1~~95Jlfit.lllf~lt!!iEJ1 )gjt.~mftit. • ~a~~!lRM~95J!fit. 'ilill'.¥i&J!!l))&_)lillM.tftW 
1'ilffU~Bm8!J1~~1J1iJ · JJX;f.0!Jl\1~iUH~iiliif.18!JN~ • 

tl1ii.5?.1b • f!n r$)t;*fflM¥1JB"Jaf~~1tJ (Veranderung ohne 

virausgehende Erwartung) 0 ~frif~U~ 1 920/30:lf.ft ' ~~ZfSt~ar'EH'f 

~+:lf.r"'9J: ft 7 ¥-Jo.s°C 0 ~frif9JJ1:£1933'.lf.B"JH• >c~ $t~H1JJ t~ 

~ • Mz1:£ 1 938:1f.fEHil±lWJdW~i'Et£~1!!~~1f-~ 0 ff!~~1:£01m 

Mn$~W~~ff00&~--~ · ™0•*m•rn$M-*filW* 

•m~B"J~ffl~ff · filW•M~~~~m~•*MB"JJ:ft~~tt• 

tl~1t!!!t.mm:~ • 

~ - @H=rr B'-1 r.,i im~ · fftM B'-1 rn mi:£• mi§ l1X B'-1 ~ ~• f~®:f t 
IBll$ 1 a~~2a? 1970:lf.f-tf4•WB'-1Mffifii1f +:lf. .~~J&/JX~ 7 a fiUOS 

~m~•-~B"J~lm·~~~-~~·S~K~B"J•~~&H•• 

ft-:J&llW~fl~ftf00Sf.t$Rd~~ftr.,iim!JU!f!~1Jatllf 0 [<l)lli'f ' A 

11',~ta f~~ftt&*ff1~tlfO~llt!l!Ji.! B i!l!t 0 ~~xa f-t8'-Jf9tff 
fitJT~f~ : 



· 1988.l'f-l: k ~ ~ .1. .f- Jfl • ~I k;,~tt~ *- 691117ii 0 ./£ t#~f.ittr.i 
- fOOlt~t"'f ~~.k•~ t1't · ;14 (J im Hansen ) .flitll ' i#Jj( 

r;tj°99%fr.J.:fe.t&.J ( mit 99%iger icherheit ) ~ tb #-AA;]['.f:tt~ 0 z 
••A*A~n~a•~• ~•• ·•ro• i~s••~* tll «~• 
~fr.J.f-Jll 0 -tt•fttr.iMffM~ k tr.J~-f-•***+•#·~-~ 
i~Jt~f!t; 0 

· 1 99 1 ~ 1 99 •-t--.lf:/ •*- • :Jl:.~-ft.1. T - !, 71] Hit.I.- • ./f ~Z. 

••t~•-~r~~-~J lr.J ~h a~ 0 #••AM~ · AI-• 
•~•Jt c ~·~•~••) ~,~~••·~#~ro*~~•• 
fr.;4~ 0 U ~~--~•TA•a~·~kZ.aO~~~-~· 
ii; 0 

G~M~ · B~~~~~li•*·~~~~-·w•a~~· 
illA~m•w•w•~•~~~~·x~~oo~••*•~~~M 

... .. . 141 
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•·m~tl•™~·~~m~*~fi-~7tt•~~•·tt~m~ 
fil'lt~fl~fl*~M'.81~rltffe.; ru•~t~81*1.@U (soziale Konstruckt 

des klimas) 0 '.ft*1.f'*jtit1s1~~1±i~:kli/!t_t1f3UR:1tW*8111JiJT 0 

W*(Mtt~rm~·n~*§M•ffi*ft)~mmm~m·~mm 

~~tt•~-~~~·U&~~~*••mm(~~~ml~•~ 

~~·WID•~0~™~•~m~wmm·~••~~*••m 
tt·~~-~~:k~~IDW~:k·1±~-~~*$·~~-m~~ 

-~~11M1F"9~ . .t:t~o1±$~ · Arr,~mH"s1~*$t~iHn7J<ti'i ·rm 
~~~~~~·~IDW;tf~~m~ffi~·AP~*m~~-~ 

(~~•AAmoo•m*~~~)tt~~m~oom~~fl~~oo•~· 

!Elilt I :!Njff\ f'*&jff\ f'*lll,51!81liJf:ft~JJ!fif1U~li § ~*1.1~~1tW 

A~*1.fl*~11:: 0 1!m~s1~, 1:f~j;O~fl*~[j~fl*~11::Bif.~;l:'IJB1t~ 

W!F"9tm , ttrm1!g~**i?t:&f@l¥Ha1nrtt'il'.'.1m!i'Tnt!TWI'l!wt. 

~)~~ (Kuroshio) 

ll~!:M!lH!:fl'f;l:J;$cp§!C7'ii;iR, xl!l;llJ7}<~1tJi!:i'6iti'l!ii · l'JTUl!l:!iil;(:Jll!\;®J 0 

l'tllf · '281J:$§*>8YD;\il 0 EE!i2:e81J;>!';ll: • 7J<5FHHJT7C81Jlll:~;JPJ&ii1:,~W7J<'± 

IW63i'HllW • ?'ci!ILtHIUl>iik~§81J1':1< 0 

i1!!:ME!l1Ull\~~;f!f, · @il'i.,ll: · ~!!Oc(l!i!Jail!lll!illlii/\llL& • ~1'11~1Jill5liill 
!ill · ;B8:$:9U!®l81Ji¥i1i/l:Jil:to • li2ll!l~142' , 1Lill35' ~tri!I;!ill§Xl5\Rijj'1 ° J'tcfJi':t 

!JilrJiill!®l~ni!I • !J!l:MB::t:-5iJ1'tDcfJl<liill'.JJl;O)f0;'l»i1'i 0 filfJ2iffi;Oill'.JWf!'i!,i\ll;lf?:!f 

H'l:\I': • Jlt~'<t~i\l:ffiiiR81J~~ 0 '2flll±Si'!a:Jll! • -l§!~~liii'i'1Jll!~:i'1so· : lli'l'l 
-5<7tfa:Jllii1t · !D!fl!iM (ilJl~'F!ll¥iml lili:iSlJU!Jiffi!DJ!.R 0 ~:iflll~l=rl'1'1'l6000 

!\l!i;MJ!!,-Si:59i7'81J;ll);Jil, Ii:~' 'E:81JWfll7}<iJ!i\\13o·c ''j'ljj§'.~' 7}<iJ!i\l:tFf 

ittil"20"C 0 ~:i\lil~~llll~@t;JJ 0 B~~l~il!i\ili'.!'l,;lll · ~~§:i!!i2Jli\:il!flii 0 
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( - )M~*·~~ffl~~7m • r••J~m~~~~~~~ 

~~w•mq ·~~~tt•M•WA~•• · X~-0~Waili@ 

~if-4••11~uff~mt±l~.DJ!lMDV~ ' rm~ f'Ft[\@]IJ!~' m- r.tlMX 
·~t±l 0 

( =)w8ag~w•-•·M•~••m~•~•~W• · m 

~••m~·*8RA•m~~••~M· -~A~m~•m·® 

~g~~~W~A~~EgAm• · A~AAS~•• · a~I~E 

~!mm · m~1•+~M~uff~~n•l¥10un~, • i~~fo~mtmriwfffi~c 

tt-~~-WTS•W~*ffi~~AA••mmm~~- · 

( = )tteM¥-~~*W~~~H•7™tt•M~~-~~* 

1¥Juff~ • 1f~*+~i:p Oi ).±: :$:CQ),1999~f.m~ ) •f~i;;l(>i:MfD 

~~~>E•i¥Jtt••·~~·H~~-~wm~• · ffi~ · H~OO 

~1¥Jm~~ · •~~~r±awtt•M•1¥J••m~ · ••m~1¥Jm 

-•••8•0wag~w•mma · 

( ~)·•~A·~~WARftal¥J~>E~-~- · m•~~~ 

•1¥J>E• · ••~>E••m•~w•w~ft1¥Jm~•~1¥J~~m 

~ · ~~ · H~~~ffiS•>E~~M••~~RW~>Ett·®~8 

0~r1J~ftnf'Fff1El":lt±ff~f~ · 
( li ) ~~ · Amftar±->E••~~•••••# · R~~~ 

A~Jlll!J~J! ii fill~ti!!!illi~~:t\ • ~o±tthffl~C5l~5 I ~1¥J::kOOfJUi!!* 

~1t ; ®mr±1¥JJi!J~~1Jfifill~!;j( ·t1~1t • ~1;;1¥J*!!!M*BJI • AR~ 

f'll~*-f~ · m~m~•1~~1r<Jl~1¥Jr .. i~ · mrj(r .. i~i¥J:n rt->E 

Qft)J:UIJ 0 



0.A.~UJl~?f-:5:'.~ft..t~Wif~~~fi • if!~..t85J.A~~-~Uiif6J~lt!ll!!85JM'rt · ~O::tlt!l 
fflilal:M!s /ltl®:;t;:®IJllt!loN!lit. : il'ii!Jltt85J~•llUUiif6J3l:B.11filli t. • 

< 1') fflWHn~~•t~~1t::t'l!!W P~imJ •t~~.YIMIJltlifElt!i! 

m 0 ~.Y!Mx~ll*i.5t'ffi'ffi®510~5gir.i1B"J&• • .§.~W~.l:B'-11~ :~1Hf 

fl5l ' l'JT J:) 'ffifiHfimR~j~~:ti!l'ilfF•t~~1tB"Jt"i5lldE 0 -~gc~ , f4 
¥~'HDi&m*flJJflm~1'1EliiB"J~jiEf.lfUl!~@LAfiJ~ ' fffi:Jttt• 

~ji~~f~~1tr .. i~1rn.i.!lftRl'~~m~ 0 

Ct)=+- =+-fil~·A~~$MM*fi~~~7f4¥&• 

~W 0 A~M¥WAI&•~•B"Jm~tt~••W 0 ~W1'~Q~ 

~ft-~B"J8~ 0 ~mttM¥&••••mB"l•~-••W~ff~ 

-A~·~~tt~B"J~-~~~B"J~&o 

c; ) =+-fil*ci!!Wltl:lm1±11mt&, ~mfo*11itMJ:.J&f~&B"Je: 
*~~ 0 ff~~fiB"J•ai&M•l!!Mm~~~~A-~M•D~ 



0PH!f:tl:H"l;g11~=t!!ttiiilf:M:~t:J:l~~~@: • 'ii1;ttt1'1i£lif1-~t:J:l~~ffil•lllllllll~ • ~m 
~Bi!i~!lli11!JA:i1~HHi · ~)JJEll!Ff'~ : f§tt11'~ )~/f'lm~E!~iBjfQJ~j-\'.fiil7':~!J~'1 • 



~-~~~A•&~~~~IEW~ft~••a•·1'm·~-n 
m · tt1rH12 riT .t:J3hC.,mfflm&taMtrh~~i'ItM:f!i-=t=Bvt~PX; , gaWfflJ;Jm 

•NW·~•mrt~m~~~•·~~tt•Wm$~~~· 

ttITT~~~-~~m~m@mB~?~~~-*~·a••• 

•M~~•~M•fJl.m~~~-oom•·tt~•~Rtt•~~rr~ 
I,t\~~~fflJi:!BkJ lt±•El?t.\f4~J • ffff~3.ff!lff1'ffffN?1tflJ;J • F"lttt± 
tl";JJ~miit~li!JW~IE~iiU 0 

B~;z-~::Hfgf~Fl}.J-=:t!:t (Margarethe II) tt~1998$l'r"J*.ffifjf 

~~ $ !l.WrnU~ : r 'f .f\ 11'1 Uit !t- :K if it J s9 't ~ r .. i JI! • lHt ;ff et t
~ * k~~-·~A~-~-=~#~-~~~4~~~f8~~ 
~~*M:~#*A•~~~~-;ffl:~-~~~MW•~£M 

~#M;~;ff~~;~~-~~~·~~~~;ffM·*•~#·~ 

£~·~~~L~#··~~t-•~·~~~-~~-~·~~ 
•·LttaA~•••i~~-a-~~~•*•~~--~~• 
-~B~#1~~~*s~M~*:~m~•~t~~~•-•· 

~-~~~·~~-~-~~~»-~·~#Rk~•f~~~ 
~·~~~~~~R£•R~~M*~-M·~m~~~~M~· 

Er f\ :iR 1.t k MJ .Vis~ • J 
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~rHrnwtfilitiilt&*ctim~. a 1005 :q:. Ell-ilI9'l:m 
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