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Fo=1366W/m?=original solar heat input/unit area. R;=6. 38X10°m=EFEarth radius,
m=albedo (=0. 4) =reflection(by white clouds, ice sheets)probability for Fy.
b(=0.48) =1-a. a=passing probability of cooling radiation through GHG.

0 0—=<Stefan Boltzmann=>5. 67X10%Wm2K*. >constant in pseudo cavity radiation.
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A)dbtvE KB T COBEDRIBEREM JF /1P, IRE T & [A-[E A X Clathrates: little known components of the global carbon cycle.

http://ethomas. web. wesleyan. edu/ees123/clathrate. htm

Tettperature (oC)
A0 05 10 12 5
I Methane | e
+|ce
i, £
g :
= ] L o]
5;19 . 1000_%
3 > &
n :
N ;
a C.
g
|'_|'J .
g
100 o 10000

hietate-free” viorld

MC FAFIZ I 440. KJ/Kg. K ORMFEN LB OK=334. TKJ/Kg. K) . ZHLH DAL 1/100 BLT, 1> THER, WK TR OB ENEK,
I TO BECASKER 200m FFIT RIS 1. Z4B—2D B,
% 7K 200m LA TGl 0 FE C LU FIREE T2 & ERMREEN 2 WERFED 5, &5 0 FIKILRAHEIRE, L1 b0 T
K FE R E CHEKE B O 220V XES B YEA T, £ O#T 100, 200m £ THEHEE 5 95, WAHUKIZIEF ICEWIBIEN R R, ZIUT i emEEc
WRIRF IR — B IRICHRES RS, 2 Ole, FHIERGITHE O =R T 55 OB O ERIE X 5,
%200 DL F/KIECIIMEERBVE B 98 L CRICMC AN O FIEZ 2D, BB CTE 5, 23 100m BUEHITZ 5 R 2 Z L7220,
Sk 72V FEEYEE D 1000m JEHE T O MC ~OBMEFEIZ T RIAEE B COBEMBE 2481+, BEFEORMERAH 0, Yo wIEH R
L ERbNS, L LIbdsh CaER B EIRE AR RE T VTINS5 FITED Y 72 W25 9,

GHAERMEIX /NS UWNEEFE 2?2 !
HEOZFHIEGKIE 2/3 OFhfiEEE CKEGE 200m ALMHEK 2B 0.7 £ C HLEED HHNAHE, B 7e A RBRYEEED BUR MIZS 0 2 EREB T T84
T1HEEC EAICIT 400 B OEMNA )5, AWM BT REREED 1. 4%, b o A& &K B ITEIMI b IRERL E 1L

— A CR 2 BN T L AT « 2MFERAE—

@
FEYS, %émﬁ\

K 200m S5k 7 200m

BRI ISR (B S5 (A R EYBPE TR 200m (o gtk K |
0.1%, B 1 & AR L% RV CRREE, BEXEH (1850) RO 4:Fkia |
FEIE 14C TR, 20 ST E RIS ) THRRE IR E5, AFRIC |
mﬂﬁﬁ%%o<@Wﬁ#é%ﬁ?%ﬁﬁﬁgﬁoko%@ﬁﬁmui

ot b g 2 SR MELETR EE 13 200m, [EL4F B Y635 0 kT 100, 200m (2 & xf
Jtno TEDNPEZEIME OIRE B35 £ 1212 200m PL T OIS B 2T
<, JERIE T 1L X 2 TR OWEEETRBIED K& EEE) A SR

& F5 361.3km2. & 5 361.3km?2.

SEYIK R 3T11m SERKE 3711m

*khttp://www. ecd. bnl. gov/steve/pubs/HeatCapacity. pdf

*khttp://www. oceansatlas. com/unatlas/about/physicalandchemicalproperties/background/seemorel. html
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(1)Next event after abrupt ice—cover melting at sea surface in Arctic ocean may be that of MC in shallow continental

shellves.MC is ice like unstable solid by heat.Then MC in more shallow sea flor is cooler,which accelates heat flow.

Since a heat flow from high temperature into lower one (thermodynamic 2nd low).

(2)Then problem is heat transfer time to MC. 100m depth is zone of solar ray direct input,200m may be in a year, and 1300m may be

few years. Generally to tell,ocean is so hudge heat capacity that heat up time is long as decades

(3However, once MC eruption in sea flor had begun, it becomes stronger GHG to accelate global atmospheric temperature rise by
vicious feedback looping. Then if man—-made GHG reduction action became late, the process could not be stopped to become
catastrphic point. MC of 10Gton release could be catastrophic.

(4)Remarkable singularity of Arctic ocean with ice may be the 0°C sea temperature.Fundamentally such cobeing of matters in
different phase called critical point, where dynamic heat capacity of water is fundamentally zero.Since heat uniquely flow

into ice.Consequently it may act the abrupt ice—melting in Arctic, which shall enhance direct solar ray input to the ocean.

f+6%3: Unexpected rise in global methane levels. QQ007EZ DRI F A ¥ VEEOLHED
http://www. nature. com/cl imate/2009/0904/ful | /climate. 2009. 24. htm|

The average atmospheric concentration of methane shot up suddenly in 2007, having remained stable for a decade. Data shown are
from the Advanced Global Atmospheric Gases Experiment and the Australian Commonwealth Scientific and Industrial Research
Organisation, courtesy of Matt Rigby.Full figure and legend (21 KB)

1% 4 : unkown factor for the amount of MC reservoir in Arctic continetal shellves.

The minimum value is 400Gt, while the maximum is 1000Gt<http://www. ecord. org/>

The location distrubution is far unknown, they said. Then you should see map
of Arctic ocean,which is almost shallow big pond with many rivers from
continets. Its very natural to think hudge amount of organic compounds

synthesizing methan has been accumulated there in the long long history.
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If heat could disipate through atmosphre to cosmic space, nothing trouble woud be.
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DL S T B, 28BS R RANE (B L L) [T B, % T Txéuﬂﬁéw7zﬁf‘ BB SR BE L
L LTHER, 72 TARAERE 7SI T X B, ARG A HEER & R T A :ﬁﬁ oL B
i R4y 2 F D3 FN G s BE R {8 < JRREZ L & (GHG) . {002 <2 A % CHA} iZ#hER o EYE#ALIC/ER LT A,

*{H L GHG {C02 X° 4 & > CHA}IFREZEL A e AT, HiER 7> & OFRSME A ARSI R AL ISR
KB A A — i ER vy A B R = M BROd AF SR BV > O


http://www.nature.com/climate/2009/0904/full/climate.2009.24.html
http://www.nature.com/climate/2009/0904/fig_tab/climate.2009.24_F1.html
http://www.ecord.org/

(2)FEPASH =B BRIV & L ToEMmR L = m EiliL « AEASREFEIIT, ik & BT & i OO BIGR.

A\

foods

\
of low S

Above is a fundamental model of a worm

<:::::> solar ray

poop of high S

like bowel. Green zone is alive. Left fig is a fundamental model of non—closed ordered

: system of alive earth with energy flow balance, but
cosmic
actually about 1/365 imbalance now is on increasing.
space
In general,a stationary flow in non—closed system

tend to cause heart beat with constant frequency.

@Reversibility of large heats reserved in oceans:

IRRRAEE T, e REBITERICH D005,

GHG HIlT T & (T E 42 SR FIEME TR T AR WL S 23 mn H 5,

7225 GHG B BEVE R OB 0 2 I F 2 HChH Y . Z ORI O A ST U CEB S FiE 23 BNEREAAIE B 1! L

TN TR BRI B AR ) CURL AR T 28 L7225, GHG HiluiE e T, IR BRI HEL W O RROW 2L D TH S,
LR B REE B OWRFRIEE 2 R EME < L OB < TRE, BUTROWETD b @ OET A~ 20,

(1)0cean the largest heat reserviour:

Global heat capacity is uniquely concentrated in oeans of 99.9%(?)<http://www. radix. net/ bobg/climate/heating. rates. html>.

Then surplus heat (=input—output>0)

caused by CO2 heat trapp has been reserved in oceans. That is ocean averaged temperature

increased since industrial revolution(1850). In generally to tell, ocean temperature T distribution is that lower T water is

deeper due to its heavier density. Therefore, so long as this distribution is hold, reversal heat flow from deeper ocean could

not realized.

(2)Kickback heat flow from inverse temperature gradient=ocean thermal:

Note that a heat would flow from higher temperature zone to lower one.The reversal situation never occure at all.

Once we get 1id off of heat trapping

atmosphere

0°C T
It is not that all of ocean hudge heat

gas in atmosphere, cooling radiation from globe instantly become increasing!!!.

Once upper sea temperature became
decreased than that of lower, then heat
would flow lower sea to upper sea
surface. After all,we should dispate
such surface heat into cosmic space by
reducing heat trapping CO02.

would flow to surface at once. It would be very slow change in long years by depending on

decreasing of CO2 concentration.By anyhow, once we get rid of heat trapping gas in atomosphere of T (t;) at time=t;, corresponding

cooling radiation flow(J =CAT/At=

AT=T (tr) — T (t;5) <O,
At=ts—ty,

A Q/ At change) become enabled.

Ce=equivalent dynamic heat capacity of globe=A Q/A T =how much heat is necessary to warm up 1°C

Virtual equibrioum temperature T (t) is a fuction of albedo=m(t), and heat trapping probality=b(t), where “t”

radius, op is Boltzman constant.

7R’ Fol1-m(t) ]/[1-b(t) =4z Rs”* o T (£) %

7

is time.Rg is earth



http://www.radix.net/~bobg/climate/heating.rates.html
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BUIR M3 & D EAEFRE 2 R L. BRTERAN L BRAAEE AR 2 O T Digmsn, £ 0 KRB BOR I NFEAEFZRIEE RIT T2
REEEREBERIRER LD 51272 %, 80% LA EDRFE = FIVFHNH (09/7/T A X VT .7 74T G8 [#Tidhtsd TiBaskis B) 1Lmdh & L 7=tk mlihe
KT, THORBEBNEE &R, 205 Z OFCT CIIERRRF 1IN LR Loy b RIrRefE b2 72, 205l s @ R ik st 45 72
AON, EHERIFHE UTHRFHEHIZIT TSR T~ E T 1L KRB, TORICHD TRVSICHSNAEATETY 1L BRI
FREEREMICRE-FEERIGERERICH Y | ERAEMZRIETE 2,038 TTR, MLABEFRATTND, FERANEE L7 YR
R 2 E BRI R & T, RURTTE 20% AR FE T 1L FTHFETORARRE OA4TE, EARITILE L CRE-FERARERR T,

7 SRR L RFECOR SR T A BRE R RERBE COREERLRER LERTESETERTIFCRV T,
R[RELEBRFZL TRV FREBEERFEEL LOT IV 2 I b—ra UHEERICRV 3, ZAONERIN D LB D FTRER S (201X 4E?) %
B LD IFORERII A ATREIC e F5, PRWTIRFHAASIE I S IFE I VHEFEFIHFEARSE —— R L 5%
BRI 202> 0EAFT S L 1 S,

B AT B T IR K e g AT REME (S 7, BRALBE B 2 iR B, HRFOXBREH FE THOIARER (OABR) M EZ/HEE L T, Y2 I b—1 3 VT
E¥AMUTE S TT, ZOTHNIHEL IR LEZEVWDATET, S0HANCTHIECTEROMPBEN L ERIPEATTN D
Z OYEEHBEICITREARRIEEE TR S L CHOEFHRENEO DN ET,

B2E + BERERE BT EEAHI TR E L T oo ’09/2/2,8/6
e SRk BR B R A R E N E D & DR R (project the GLOBAL RAMADAN)

O M= = ZE B T~ AU AR DT GhERBZ, KUEEBHT)

OALHBE 2 & A R L— R REREIRRERR oD B R HERB AT
QERRFT XL FHFIME  REHBEER=80% ! DLk !}

% Global Carbon Budget=Unless 80% reduction, the recovery is no more hope!!,
<http://www. globalcarbonproject. org/global/pdf/GCP_CarbonBudget_ 2007. pdf> (p19).

(1)carbon budget :

year (man made-+natural)emitt and (oceans+ land)sink by photosyntheis.

+man made emission=7.5PgC/y P=105. C is carbon standard,
+natural emission =1.5PgC/y. For example)

—Oceans sinks =2.3PgC/y CH4=16g, but C=12g.
—Land sinks =2.6PgC/y C02=44g, but C=12g.

+atmospheric accuumulation=4. 2PgC/y

(2)Target reduction amount=atmospheric accuumulation+natural emission

=4.2PgC/y+1. 5PgC/y=5b. TPgC/y,

(3)Target reduction rate=Target reduction amount/man made emission

=5.7/7.5=0.76=80<56 1 ! 1 ! _

QU 2 S IX L 7= R OfE A FTREMR B P = 2 0 % DA HEB IR AT,

OKIEEIE £ T D83 Z ATE B O FRF I RRE Cleisbs R miffii R & GHG B AR 1k 1! ),

M ENTAERME R AR B S 1k, JSBZ 7S & R 1, (BT CIRRFHEER) GHG HIJR CRERIEAS T ~B& (BHfie) . ZF
(LR IIPE S Fom % 200 EREICIER LT
(380-280) ppm=807Gt =220GtC D 1/3 FLE =80PgtC D[R & /K, W sl H X2 H 722w |,

H AR 2RI 4. 2PgC—80% Hllfi = 4= it & (1. 5+1. 5) 3PgC=1. 2PgC DM 5| Eth & &,
80PgtC/1. 2PgC="70 4, £59EEIX 60 70 FERIFRE | OB T~ F T2 2 M ERH Y 3,

J.Hansen 135Xk BiE & L T 350ppm ZHEME . 220GtCx (380-350) ppm/100ppm=66GtC, 60PgtC/1. 2PgC=50 4E,


http://www.globalcarbonproject.org/global/pdf/GCP_CarbonBudget_2007.pdf

* FHEARHLO CO2 budget: K5 H CO2 #AE B =3. 05Tt (380ppm), 1ppm=8Gt.
(1)280ppm (1800) —380ppm (2006) CO2 increasing, <industrial revolution=IR=1800>
Weight ratio 380/280=1.36times, 3.05X(1-1/1.36)=0.8074Tt increasing.
Before IR : 2.24Tt—0.8070Tt increase— now=3.05Tt(CO2 concentration= 380ppmv)

_________________________________________________________________________________________________________________

i (2)Carbon emitt in 2006=1.5Gt+7.6Gt=9. 16tC, land&ocean sink=5. 0GtC. QZZEfEEE)
I emitting amount/year=4. 16Ct, CO2conv=15Gt, & 1.88ppm (FHI{E=1. 9ppm)
i <http://www. globalcarbonproject. org/global/pdf/GCP_CarbonCycleUpdate. pdf>
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