—Evolution Equation of Global Surface Temperatre (correction 4) ’09/11/3,5, 17
<KEGT solution by ”step by step integration with @(t)”>>

In the ”Global Temperature Fact”,the linear leading temperature T A(t) was

assumed. (http://www. geocities. jp/sqkhb5981g/Global-temperature—fact. pdf). In the

below, direct EGT solution by “step by step integration with @(t)” is shown.

[1] : The sensitivity of RF=§Fo with regard to {m, @}.
In the below, {m(t),@(t)} are to be estimated concretely to fit geo—data in 1750
to 2008.And then, those are to become policy variables for Tg(t) down by pulling
down of C02 concentration (385ppm— (385-1.5y)ppm) as “a possible simulation”.
Then {m(t)=constant,@(t)} is assumed. Thus problem are

(a)deriving current @(t=2008) and m(t=2008),

(b)Jderiving year change @(t) by 1.5ppm(max value ?)C02 pulling down,

(c)calculating integration of the EGT solution as an approximated one.

(1)surplus heat flow at top of atomosphere (RF):
{(Fo/4) [1-m(t) ] —@(t) 0 Tc(t)4 = § Fo= § Fe=1. 6W/m?. (IPCC)

% C(dTe/dt) =4 nRe? 6 Fe=4nR2 o {(Fo/4 0 ) [1-m(t) ] —@(t) Te(t)*}.
=47 R@(t) o {(Fo/40) [1-m(£)]/@(t) — Te(t)*
=4 7R 0 {<(Fo/40) [1-m(t) ]+ (1-@(¢t)) Te(t)*—To(t) 4.

(2) dTe/dt=WUnRe?0 /Cq) {(Fo/40) [1-m(t) ] —@(t) Tc(t) 4.
KG: (4TCRE20 /CG).

At this time, above EGT formulation=(2) shall be adopted.

(3)0 (6Fo0)/90@(t) =0 T(t)*:The 1750 CR intensity=383W/m?. (387/(2008)).
(4)9 (§Fo)/ dm(t) = (Fo/4) :The current SR intensity=2342W/m?:
(5)C02 concentration change since 1750 to 2008.

385ppm (2008) —280ppm (1750) = 105ppm.

(6)@(t) sensitivity with GHG concentration=C02.
§ Fo (C02) =F, (385ppm;2008) —Fq (280ppm; 1750) =1. 6W/m?. (IPCC).



http://www.geocities.jp/sqkh5981g/Global temperature fact.pdf

(7)albedo and @ppm with 286.7K in 1750:

{m & @ could determine with each other in following relations.

heat input (net solar ray(SR)) =heat output(net blackbody cooling radiation(CR)).

[l—m] (Fo/4) =Qo TG4. — 0= [l—m] (Fo/4)/ o TG4.

@=1[1-m] (Fo/4)/ 0 T¢*=1[1-m]x0.8914 in steady balanced state.
m=1-@o T¢/ (Fo/4).

RF change by {m, @} :

m=0. 297 (1750)

@=0. 617 (1750)

(8)albedo and @ppm with 287.5K in 2008:

Surplus heat input(radiative forcing) =[net SR input) —net CR output].

6 Fo=[1-m] (Fo/4) —@0 T¢'. — @={[1-m] (Fo/4)-6Fo}/ o T¢ch

@={[1-m] (Fo/4)- 6 Fo}/ 0 T¢*=1[1-m]x0.8816—0. 0041. in non—balanced state.
RF change by {m, @ : AFo=A@. 9 (§F0)/0@(t); AFo=Am. 9 (§Fo)/dm(t);

m=0. 3! (2008)
-

v
@=0. 613 (2008)

A@=-0.00424~{-______

AFo=1.6W | [ TTTTmeee—eill ]

(9-A@. 0 To(t)4=AF=5.35xIn(C/Co)..vvvnn.... IPCC(1990) and Myhre et al.
The right term is “decisive “for calculating RF(AF) by GHG concentration

change {Co—C}. (*author have not yet read the original papers).




(0deriving @(t):

—@ppm variation by C02 concenration—:
A@(t) == —5.35xIn<(C(t) /C(to) >/ 0 <Tg(t) >4
@(t) =@ (to=2008) + A@(t) =0.613— (5. 35/387) x1n< (C(t) /385ppm (to) >

=0.61—(0.0138) x1n< (385-1. 5v) ppm/385ppm> = 0. 613+ 6x10°y.

‘plot2d (0. 613 —0. 0138*log (1-0. 0039*y), [y, 0,50]) ;

0616 T T T

0,613-0.0138%1ag(1-0.0039%y)

06155

0615

06145

0614

0.6135

0.613 L L L

0 10 0 il 40
—7.17804, 0.616051

a0




(1)The explicit functional of T(@(t)) with assuming constant m(albedo).
Ta(t)*= (Fo/40) [1-m(t) ]+ (1-@(t)) [ Te(t)].

Ta(t) ={(Fo/40) [1-m(t) ]+ (1-@(t)) [Tc(t)*]} 14

Ta(t) =Ta(to) +dt. dT(t)/dt.

dTa(t)/dt= (0 Ta/ 0 T (d@(t)/dt)

=(1/4) {(Fo/40) [1-m(t) ] + (1-@(t)) [T (t) ]} #/1X<=[Te(t)]><d@(t) /dt>

= (1/4) {(Fo/40) [1-m(t) ]+ (1-@(t)) [T ()41} V4 /[ Tat) 4]} <[ T (t)]><d@(t) /dt>
dTa(t)/dt=(-1/4)<d@(t) /dt> Ta(t) <Te(t) /Ta(t) >= (-1/4) <d@(t) /dt> T (t),

Ta(t) =Ta0)exp[-(1/4)<@(t)-@(0) >]=Tx(0) [1—1/4<@(t)-@(0) >].
o Ta(t) 4= (Fo/4) [1-m(t) ]/@(¢)

% (10—@ (1) =@ (t0=2008) + A@(t) =0. 613— (5. 35/387) x1n< (C(t) /385ppm (to) >

=0.613— (0. 0138) x1n< (385-1. 5y) ppm/385ppm> =0. 613+ 6x10°y.

Ta(t) =Ta(0) [1—1.25x107%y].

AF=5.35%In(C/Co=280ppm) .



[2] : Deriving approximated EGT solution by varing {@},but not by Ta(t).

(1)dTe/dt=Ke{<(Fo/40) [1-m(t)] —@(t) Ts(t)4.
(2)Ke= (4 nRe2 0 / Cg) x3600x24x365="7. 09%10" (-10).

(3)@(£t=2008) =0. 613 (385ppm) ; @(t=1750) =0. 617 (280ppm) .

policy variable:

@(t) =0.61340. 004 (1. 5y/105). <linear approximation with 1.5ppm/year down>

(4)T ¢ (t) =287. 5K.
(5)F= (Fo/4 0 ) [1-m(t) ] =1366 (1-0. 3) / (4x5. 67%10" (-8)) =4. 216010 9.

(6)solution algorithm by step by step integration with At=1 year.

0 @(t) Te(t=to)

1 @(t+At) | T+ At)=Te(t) +At(dTe/dt) =Tgkt) + AtKg{F—@(t) To(t)?}

n @(ttnAt)| T¢t+nAt)=......

n+l Telt+ (ntl) At)=Te(t+nAt) + AtKg{F—@(t+nAt) T¢(t+nAt)?4}

(7)functions in Spreadsheet:
(@) ANFI]=A[N]+5.7143%10" (<4) . . ...t <@(t+(nt1) At)>.
(b) BIN+1]=B[N]+KE—AINI*B[N]) "4)............. {Telt+(nt1) At)>.

note:The remakable diffrence between the method{T,(t),@(t)}is time scale.




(8)output result:
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