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ps:Certainly the problem is outrageously too big,though coming hell is more outrageously too

big ! !,.A people could do best once they accepted fact. ZIZRiiF 5 L2veWTL & 9
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Geoengineering May Be Our Best Chance to Save Sea Ice
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http://www.bbc.co.uk/news/science-environment-17400804

» PIOMAS Yearly Minimum Arctic Ice Volume

wn 1989 s 19 s % 2008 e

* (LA ARSI ETIBI < 23, W BRI VB IE I B8 < O T ki Tl ek
BN ClE M T %) LIRS bR TE R HEERFTOBRIVEZITITROMN S22,
s I 0 & KBRS DS EBE KRRRIC 22 2k ciaggh Tt L
*E MR BLREE I S 2, KBRS Lo R 2 2



http://rsta.royalsocietypublishing.org/content/366/1882/3989.full
http://en.wikipedia.org/wiki/Cloud_reflectivity_modification
http://www.newscientist.com/article/dn21275-call-for-arctic-geoengineering-as-soon-as-possible.html#.U5amc3J_sqM
http://www.theecologist.org/blogs_and_comments/commentators/2370255/we_must_cool_the_arctic_before_its_too_late.html
http://www.scientificamerican.com/article/geoengineering-last-chance-save-sea-ice/
http://www.bbc.co.uk/news/science-environment-17400804

Stephen Slater (F&EE]) O¥EKBATIE i/ 5 ED X FEB AT BEM: 23 E W GER 5 T,

Climate "tech fixes' urged for Arctic methane

http:

www. bbe. co. uk/news/science—environment—17400804

He has not so far embarked on a full costing of the land-based towers, but suggests

£200,000 as a ballpark figure.Depending on the size and location, Prof Salter said that

in the order of 100 towers would be needed to counteract Arctic warming.
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(3) BDOKIE(LWC) :

This is the measure of of water mass in a cloud in a unit volume of dry air.

http://en.wikipedia.org/wiki/Liquid water content

Cloud Type LWC (g/m?3)
cirrus .03

fog .05

stratus .25-.30
cumulus .25-.30
stratocumulus .45

WZEDFFmITE RS —HFRE 2,

Note,even in non-saturation,water output for cloud

become less as 0.25-0.30g/m?3.This is about 10% of

saturation density.Therefore CCN inputting could

make cloud for ordinal case.

example calculation)
cloud volume V=10km X 10km X 1km
water mas M=V X LWC =3x10"°g=30000 ton

A sample calculation of estimating size of engineering scale.
(1)Power of spray turbine W=100KW.

Energy is wind and sea wave powers.

(2)Work for lifting water mass =m with height=h (10m)at spraying nozle.
W=mgh, — m=W/gh=1020Kg/s
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(3)—water mass M for cloud generation =V X LWC=23x10'°g=30000 ton
Now we apply 10 times gain strategy= 10TGP.

Time for 0.1X30000 ton spraying=_3000 ton/1020Kg/s =2940s=0.8hours.
Cloud area by 1week spraying=30x7x10km X 10km X 1km=21000(Km)? X 1km

(4)80° Arctic areas=3.9x10"’m?.

(5)number of spraying unit=3.9x10"2m?/21000(Km)?=190.

(6)unit cost=200000%, total cost=40 m$.
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Arctic geoengineering//Building thicker sea ice[edit]

http://en.wikipedia.org/wiki/Arctic_geoengineering

9) Watts, Robert G. (1997). "Cryospheric processes" (Digitized online by Googlebooks).
Engineering Response to Global Climate Change: Planning a Research and Development
Agenda. CRC Press. p. 419. ISBN 978-1-56670-234-8. Retrieved 2009-01-02.

10)Jump up” "Duct Tape Methods to Save the Earth: Re-Ice the Arctic". Popular Science.
Retrieved 4 March 2009.

Jump up? S. Zhou and P. C. Flynn (2005). "Geoengineering Downwelling Ocean Currents:
A Cost Assessment". Climatic Change 71 (1-2): 203-220.

doi:10.1007/s10584-005-5933-0.

Sea water spreading on ice lid in winterto increase heat out going & ice thickness
the double effect. Water droplet spreading inte sky insummer could be triple effect.

winter arctic space for the best cooling radiation environments

s0°C: quick water freeang environment 111

spreading site _i;"’-*'"“,,.;;"-""““i pumping by wind turbine

Increasing ice lid area & thickness inwinter 111

ARCTIC SEA

methane clathrate resewoir

(4)How much can we make ice(discharge heat)by sea water spreading in winter-.
(a)Recent years trend of Arcitic ice volume decline =1000Km?/year
Arctic Sea Ice Volume Anomaly(PIOMAS)

http://psc.apl.washington.edu/wordpress/research/projects/arctic-sea-ice-volume-anomaly/

Now we must emergently compensate year's loss of V= 1000Km?3/year.
If we fail,decline trend become more and more toward increasing difficulty of the operation.
(b)mass of Arctic ice with sea ice mass density=917Kg/m?,
M=1000Km?x 917Kg/m3=9.2x10"Kg=9.2x10""ton..
(c)m=total mass by water pump: 100ton/60sec X (3600 X 24 X 120<winter days>)
=1.7x10"ton
* pumping power=Mgh/T=100,000kgx9.8m/s?x10m/60s =160KW(?2014/6/12 revised).
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(d)N (cooler units #) =M/m=9.2x10"t/1. 7x10’t=54,000.  N=54,000.
“N” is outrageous scale,however none could tell it impossible.

If unit cost of the implementation is 50000$? ,the coarse estimated total cost is about 2.7T$.

y A

1000km X 1000km
< 1m M=9.2x10""ton..

unit area=(1000km)?/54000 =20km?.

(e)Dissipated Heat amount in freezing sea water(this is very little).
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Demonstration of the Twomey effect.

Salter S et al. Phil. Trans. R. Soc. A 2008;366:3989-4006



