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Global Warming Has Begun, Expert Tells Senate
Dr. James E. Hansen of the National Aeronautics and Space Administration told a Congressional committee that
it was 99 percent certain that the warming trend was not a natural variation but was caused by a buildup of
carbon dioxide and other artificial gases in the atmosphere.
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WD FR AL TR DIREEDS 1257
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FARE &R
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(GCM: General Circulation Model) &
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RILCIEE T 7228, BRI Z 249 H
WD DR D,

TERE - B FHRIERED

(decadal /multidecadal oscillation)
KA L WEDPFE POV TR I 2R/ MBEOWN
28 (internal variability) T, +4E
POBTEORME L Ob OOKER. K
PR AEBUBIRE) (Pacific Decadal
Oscillation: PDO), KV EEE T FIRE)
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v +2%% — (teleconnection pattern)

ZfES.

Ak (GAT) #A (little ice age)
T4 A S 19T R IR 2 Tl
729 7 .

< RILY T DR

(Stefan- Boltzmann law)

AR S SN BB O AL F—
AR 04 Tl LBl 2801 72k,
ARFEHNCBHE LT, B AV ¥ =25k
KU 7 5 BRI BAROMEE IS IG5 5
(Wien®Z A Hll: Wien's displacement
law) Z&7%, WMEREOMFEHME LT
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KSR ATEIR (General Circulation)
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BT VNG VAN DH BT, KA & T

PEH LT ANF—2E L TWb.
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KEE& K& (TSI: Total Solar Irradiance)
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KA (solar wind)
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(parameterization)
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12 TANVF— - L Vol 30 No. 1 (2009)
3. RURRREDK/
3 BAIKKLZREREORBL YL, PRUNEDH
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