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Khai niém tac dong buc xa
@ Tac dong birc xa: Radiative Forcing (RF)
@ [PCC AR5, Chap. 8:

“Alternative definitions of RF have been developed, each with
its own advantages and limitations. The instantaneous RF
refers to an instantaneous change in net (down minus up)
radiative flux (shortwave plus longwave; in Wm=2) due to an
imposed change. This forcing 1s usually defined in terms of
flux changes at the top of the atmosphere (TOA) or at the
climatological tropopause, with the latter being a better
indicator of the global mean surface temperature response in
cases when they differ”



Tac dong buc xa

@ RF la thuoc do anh huong cua mot nhan to trong vige lam
thay doi can bang nang luong dén va di ciia hé thong Trai dat
— khi quyén

@ RF duoc xac dinh so voi dicu kién khi hau thoi ky tién cong
nghiép 1750

@ Trong b01 canh BDKH, khai niém “tac dong (forcing) duogc
han ché doi vai nhitng blen doi trong can bang buc xa cua hé
thong bé mit — tang do6i luu gdy nén boi cac nhan to bén
ngoai
khong co bién d6i trong dong luc tang binh luu,
khong co hoi tlep tir bé mat va tang doi [y (tuc la khong c6 anh

hudng gian tiép do su bién doi trong chuyén dong ¢ tang d6i luu
hoac trang thai nhi€t dong cua no),

va vé dong luc hoc khong c6 nhirng bién doi vé lu’(mg va sy phan bd
nudc trong khi quyén (cac trang thai hoi, l1ong va ran cua nudc).



Tac dong buc xa

® Dinh luong tac dong birc xa (RF) 1a thudce do truc tiép tbc do dot
nong trung binh do sy hién dién cua mot lugng KNK cho trude
trong khi quyén

& Tuy nhién, tiém ning ctia mot chat khi lam gia ting hiéu ing nha
kinh trong tuong lai phu thudc vao su bién do1 ham lugng cua chat
khi do

Dinh tAnglddi Iuu Dinh tAng}ddi Iuu Dinh tang}d6i luu

A fVNcW/L, //\\w’

RF=0 RF>0 RF<0



Can bang nang lwong bure xa toan ciu
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Tiém n3ang nong 1én toan cau

Tiém nang nong 1én toan cau (global Warmlng
potential - GWP) 1a luong dugc tinh dén gom 4 yéu to:
@ RF d6i voi mot luong chat khi d3 biét (W m2);

Nguon phat thai ctia chat khi;

Tuo6i tho ctia chat khi trong khi quyén (do bang s6 nim);

Hiéu ung gian tiép cua chat khi dén RF

GWP la RF du bao (du tinh) ciia mot chat khi trong mot
khoang tho1 gian cho trudc, ch'fmg han 20, 100 hay 500 nam
tinh tir thoi diém hién tai

Nhu vay, voi mot chat khi cho trude c6 cac thude tinh birc xa
nao d6, nguon phat thai ndo d6 va tudi tho nao do6 trong khi
quyén thi RF sé& 1a bao nhiéu trong 20, 100 hay 500 nim ti?

Day 1a con so co ban dé dy bao RF trong tuong lai
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Tiem n3

ng nong lén toan cau

. - Global Warming
Specks | Shonleal | iftime | potcata
20 yr (100 yr |500 yr

Carbon dioxide CO2 Variable 1 1 1
Methane * CHa4 12+3 56 21 6.5
Nitrous oxide N20 1200 280, 310, 170
HFC-23 CHEF3 264 9100] 11700 9800
HFC-32 CH2F2 5.6 21000 650 200
HFC-43-10mee C5H2F10 17.1 3000f 1300, 400
HFC-125 C2HF5 32.6| 4600, 2800, 920
Perfluoropentane CSF12 4100, 5100; 75000 11000




Anh hwéng cia tac dong buc xa

@ Effective Radiative Forcing (ERF) 1s the change in net
TOA downward radiative flux after allowing for
atmospheric temperatures, water vapour and clouds to
adjust, but with surface temperature or a portion of
surface conditions unchanged



Hieu bi€t cua con nguwoi vé RF

Tropospheric ozone
Stratospheric ozone
Stratosph. water vap.
Aerosol—radiation interac.
Aerosol—cloud interac.
RA aero.—rad. interac.
RA aero.—cloud interac.
Surf. alb. (Land Use)
Surf. alb. (BC on snow)
Contrails
Contrail—induced Cirrus
Solar irradiance
Volcanic aerosol

I\/ery High
High
Medium
Low

IVery Low
No estimate
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Ham mat do xac suit cuaa ERF
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RF (hatched) and ERF (solid) for the period 1980-2011

Radiative forcing of climate between 1980 and 2011
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Well Mixed

Greenhouse Gases Other WMGHG

Halocarbons

Ozone Stratospheric % Tropospheric

Qo
c :
% Stratospheric water !
o vapour from CH,
3
= BC on snow
< Surface Albedo + Land Use
c
< .

Contrails

Contrail induced cirrus

F- -]

Aero.-Rad. Interac.

Aero.-Cloud Interac.

.

Solar irradiance

Natural

-0.5 0.0 0.5 1.0
Radiative Forcing (W m®)




