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Cac kich ban phat thai khi nha kinh

Kich ban khong phai 13 két qua du doan hay du bao

Moéi kich ban 13 mdt btre tranh tudng tuong dua trén
nhitng suy luan c6 can ctr khoa hoc vé sy phat trién cua
twong lai c6 thé xay ra

V6i muc dich ho tro cho viée phan tich, danh gia BDPKH
va tac dong cua no, tim giai phap thich rng va giam
thiéu BPKH, cac kich ban phat thai KNK da duoc ra doi
Kich ban phat tha1 KNK la nhitng phuong an phat thai
o thé xay ra do hoat dong cua con nguoi, dugc tinh toan
dua trén nhitng gia thuyét c6 cin ctr vé mtrc d6 phat thai



Cac kich ban phat thai khi nha kinh

[PCC d3 xay dung, phat trién va cong bo 3 kich ban vao céc
nam 1990, 1992 va 2000

Kich ban sém nhat 1a SA90 (1990 IPCC Scenario A), tiép
theo 1a bo kich ban 1S92 (1S92a-1S92f) dugc dua ra nam
1992, va bd cac kich ban SRES (Special Report on
Emissions Scenarios) dugc ban hanh chinh thirc nam 2000

Kich ban SA90 gobm 4 ho A, B, C, D

Kich ban 1S92 gém 6 ho, tir 1S92a dén 1S92f, duoc dua ra
vao nam 1992

Kich ban SRES gom 4 ho kich ban goc A1, A2, Bl va B2,
trong do ho A1 dugc chia thanh A1B, A1T va AlFI tong
cong thanh 6 ho

Cac kich ban RCP (Representavive Concentration
Pathways)



Cac kich ban phat thai khi nha kinh
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Cac kich ban SRES

SRES = Special Report on Emission Scenarios
GoOm 4 ho kich ban géc Al,A2,B1 vaB2
Puoc ban hanh chinh thtrc vao nam 2000

Dé cap dén nhiéu khia canh khac nhau:

65

Su phat trién dan so,

€50

Phat trién va thay doi cong nghé
Qui md va phuong thtrc phat trién kinh té

® ®

Quan hé x3a ho1

3%

Cau trac cta hé thong ning luong va thay doi sir dung dat

€50



Cac kich ban SRES

Cac KNK duoc dé cap dén trong SRES

Cacbonic CO,
Mondxit cacbon CO
Hydro clorua florua cacbon HCFCs
Hydro florua cacbon HFCs
Métan CH,

Oxit nito N,O

Céc oxit nito NO,

Hop chat hitu co dé bay hoi khong chira mé tan NMVOCs
Céc héa chat flo hoa PFCs
Di6xit sunfua SO,

Hexaflo sunfua

SF,




Cac kich ban SRES

@ Muc dich cua viéc dua ra SRES

Lam co s& cho viéc danh gia hau qua doi voi khi hau va méi trudng
cua phat thai KNK

Lam co s& cho viéc dinh ra kha nang tmg pho va giam thiéu cling
nhu chi phi can thiét ¢ cac khu vuc va vung kinh t€ khac nhau

Lam co s& cho cac cudc thuong luong vé giam phat thai KNK

& Cac d6i tuong sir dung:

Nhom I: Cac nha md hinh hoa khi hau st dung cac chién luogc phat
thai trong tuong lai lam dau vao cho cac mo hinh khi hau dé xay
dung cac kich ban BbKH

Nhom II: Cac nha phan tich, danh gia tac dong, anh huong dua trén
san pham cua nhom I

Nhoém III: Cac nha phan tich xac dinh cac phuong an giam thicéu dé
trng pho vé1 BbKH



Cac kich ban SRES

@ Nguyén tac udc tinh lugng phat thai trong SRES:

Pang thtc Yoichi Kaya:

F=PxX(G/P)X(E/G)x(F/Ey=PxgxeXxf

trong do

F1a phat tha1 CO, do hoat ddng cua con nguoi,

P 1a dan s0,

G 1a tong san pham quoc ndi GDP va g=(G/P) 1a GDP theo
dau nguoi;

E 1a mtrc tieu thu nang luong té)ng cong va e=(E/G) la mat do
nang luong tinh theo GDP, nghia 1a nang luong str dung cho
mot don vi GDP;

f=(F/E) 1a mat @0 cacbon theo nang lugng, nghia la mirc do
phat thai cacbon trén mot don vi nang lugng tieu thu



Cac kich ban SRES

SRES Scenarios

. ]
"iving Forc®

Bébn ho kich ban phat

thai khi nha kinh

@ A: Chu trong phat
trién kinh té

@ B: Chu trong bao vé
mo1 trudng

@ 1. Chu trong tinh toan

cau

@ 2: Chu trong tinh khu
vuc



Cac kich ban SRES

More economic

More
regional

More
global

More environmental

@ AIFI: St dung nhién liéu hoa thach 16n nhat
@ AIlB: St dung nhién li€u hoa thach 6 mirc trung binh
@ AIlT: Khong stir dung nhién liéu hoa thach



Cac kich ban SRES

@ Cac mo hinh dugc s dung dé xay dung cac kich ban:

1.

AIM: M5 hinh tich hgp Chau A Thai Binh duong (Asian Pacific
Integrated Model), Hoc vién Qudc gia vé nghién ciru méi trudng
Nhat Ban.

ASF: M6 hinh khi quyén 6n dinh (Atmospheric Stabilization
Framework Model), My.

IMAGE: M6 hinh tich hop danh gid hi¢u trng nha kinh (Integrated
Model to Assess the Greenhouse Effect), Ha Lan.

MARIA: M6 hinh phan b tai nguyén va céng nghiép da khu vuc
(Multiregional Approach for Resource and Industry Allocation),
Nhat Ban.

MESSAGE: M6 hinh chién lugc da ning cung cap ning luong va
tac dong chung t61 mo1 truong (Model for Energy Supply Strategy
Alternatives and their General Environmental Impact), Ao.
MiniCAM: M0 hinh danh gia khi hau thu nho (Mini Climate
Assessment Model), M¥.



Cac kich ban SRES

Al A2 Bl B2
Storyline Storyline Storyline Storyline
Al Family A2 Family
B1 B2
Scenario Groups
vevery B BB ey - - - .
Mlustrative | | Hlustrative | Mustrative Hustrative [Nlustrative Ilustrative
| Scenario | || Scenario | Marker Marker Marker Marker
T B P Scenario Scenario Scenario Scenario
los| [nus| [os]| [us| |os]| |us| los | |us | [os | [us | [os ]| [ns |
1 5 1 2 2 6 4 2 2 7 4 4

Number of Scenarios

40 kich
ban duoc
xay dung
khi su
dung 6
mo hinh

Within each family and group of scenarios, some share "harmonized" assumptions
on global population, gross world product, and final energy. These are marked as
"HS" for harmonized scenarios. "OS" denotes scenarios that explore uncertainties in

driving forces beyond those of the harmonized scenarios



Luong pha
ban

35 -
—+—AlB
30 +~ —*AlH

—N—AZ

—*—B1 —o—B2

25 -
== 1S92a

20 -

15 -
10 -

S -

0 . r :
2000 2010 2020 203cC

Luong phat tl
ban (tr

18
16

14
12

10 g

-

Global GHG emissions (Gt CO»-eq/ yr)

—*—AlB —&—

o N B O

T

2000 2010 2020 203cC

" 200

Cac kich ban SRES

[ 4
I post-SRES range (80%) / post-SRES (max)
180 [ == B1
— AT /
| — 82 /
160 T oo y
140 |- /

—
N
o

@
o

(o2}
o

i
o

20 - post-SRES (min) - e ——
0 | | | | | | | | |
2000 2020 2040 2060 2080

Year

—= - Du tinh lugng phat thai qui ra CO2 hang nam

theo cac kich ban

1e0 cac kich
/nam)

2070 2080 20S0 2100

>0 cac kich ban
am)

S e - - - -

—*—AlB —S—ALT
—+—ALFl  ——A2
Bl —eB2

== 1592a

2070 2080 2090 2100



Cac kich ban RCP

® RCP = Representative Concentration Pathway

& RCPs duoc xay dung theo cac nguyén tac:

Dua trén cac kich ban dang c6 va dugc phat trién mot cach
doc lap bo1 cac nhdém mo hinh khac nhau

Cung cap thong tin vé tat ca cac thanh phan cia tac dong burc
xa (RF) 1am dau vao cho md hinh khi hau va mé hinh hoa hoc
khi quyén (phat thai khi nha kinh, 6 nhiém khong khi va dat st
dung)

Nén co cac gia thiét ndm co s hai hoa doi vdi phat thai va dat
str dung va cho phép chuyén tron tru gitta cac phan tich ciia
cac thot ky lich st va tuong lai

Cung cap thong tin cho dén 2100 va cac nim sau d6 nira



Cac kich ban RCP

a) Sequential approach b) Parallel approach
Emissions & socio- Representative concentration
economic scenarios pathways (RCPs) and levels
1 (IAMs) 1 of radiative forcing
: l / i, B GO -
2  Radiative forcing Climate, atmospheric Emissions & socio-
l & C-cycle projections - economic scenarios
2a (CMs) 2b (IAMs)
Climate grojections = e
3 (CMs)

Ti€p can tuan tu va ti€p can song song



Cac kich ban RCP

Pathway | Radiative Forcing'’
RCP8.5 >8.5 W/m?2
MESSAGE (in 2100)
~6 W/m?
Z&ﬁg (stabilisation after
2100)
~ 2
AOFRLT (s’tab‘illi.\:,-,a"::,c{rzn after
MiniCAM13 2100)
~3W/m? peak
RCP3-PD
IMAGE (before 21 00 then
decline)

Concentration?

> ~1370ppm CO,-eq

(in 2100)

~850ppm CO,-eq
(stabilisation after
2100)

~650ppm CO,-eq
(stabilisation after
2100)

~490ppm CO,-eq
(before 2100 then
decline)

Pathway | Description®
Rising I._“g.h
emissions
Stabilisation Medium
without | baseline / high
overshoot mitigation
Staplllsatlon Intermediate
T mitigation
overshoot 9
Peak and e
: Low mitigation
decline

® RCP characteristics, after Moss et al., 2008, p.13

I Includes net effect of all anthropogenic GHGs and other forcing agents
2 CO2 equivalents are calculated by a simple formula



Cac kich ban RCP

IAMs

- Selection from multi-gas
literature (2005-2100)
- Review

o 9 - Harmonisation

- Downscaling

Socio-economic
scenarios

Land use
& cover data

Emission
data

Concentration
& Climate data

(4)

Gridded
Emissions

RCP2.6: Vuuren et al.
RCP4.5: Thomson et al.
RCP6: Fujino et al.
RCP8.5: Riahi et al.

Historical
Emissions

e Grainer et al.

IMAGE

=
<
%)
G
=
<
L
G
<
(%))
(72]
1]
=

Processing & Completion RCP repository

Land use & cover data:
- Provision of data for

- Harmonisation a) Historical period
 Gridding b) RCP period (2005-2100)
['Stcogcf" c) Extension (2100-2300)
ata Land Use data
9 Hurtt et al.
) Land Use &
Well-mixed greenhouse gases: Cover Data
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Hi - Gas-cycle & climate ;
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GHG
Concentrations
GHG
6 RCP Concentrations
Extensions
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Reactive Gases & Aerosols: Reactive ¢
- Atmospheric Chemistry
- Transport Ozone and
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Fields

Concentration

Fields
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Lamarque et al.
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Cac kich ban RCP

Table 2 Overview of representative concentration pathways (RCPs)

Description®

Publication—IA Model

RCP8.5

RCP6

RCPA4.5

RCP2.6

Rising radiative forcing pathway leading
to 8.5 W/m? (~1370 ppm CO, eq)
by 2100.

Stabilization without overshoot pathway

to 6 W/m? (~850 ppm CO, eq) at
stabilization after 2100

Stabilization without overshoot pathway to

4.5 W/m* (~650 ppm CO, eq) at
stabilization after 2100

Peak in radiative forcing at ~3 W/m?
(~490 ppm CO, eq) before 2100 and
then decline (the selected pathway
declines to 2.6 W/m? by 2100).

(Riahi et al. 2007)—MESSAGE

(Fujino et al. 2006; Hijioka et al. 2008)—AIM

(Clarke et al. 2007; Smith and Wigley 2006;
Wise et al. 2009)—GCAM

(Van Vuuren et al., 2007a; van Vuuren et al.
2006)—IMAGE

“ Approximate radiative forcing levels were defined as +5% of the stated level in W/m* relative to pre-industrial
levels. Radiative forcing values include the net effect of all anthropogenic GHGs and other forcing agents
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Cac kich ban RCP
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the literature... The dotted lines indicate four of the SRES marker
scenarios. Note that the literature values are not harmonized

(from van Vuuren et.al. 2011)



Cac kich ban RCP
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MESSAGE 8.5

AlM 6.0

{GCAM 4.5

IMAGE 2.6

Changes in radiative forcing
relative to pre-industrial
conditions. Bold coloured
lines show the four RCPs;
thin lines show individual
scenarios from approximately
30 candidate RCP scenarios
that provide information on
all key factors affecting
radiative forcing... (Moss
et.al., 2010)



Cac kich ban RCP

& Median temperature anomaly over pre-industrial levels and

SRES comparisons based on nearest temperature anomal)y,
from Rogelj et.al. 2012

Name Radiative forcing CO: Temp Pathway SRES
equiv anomaly temp
(p.p.m.) (7C) anomaly
equiv
RCP8.5 8.5Wm?in 2100 1370 453 Rising SRES Al1F1
RCP6.0 6 Wm? post 2100 850 3.0 Stabilization without overshoot SRES B2
RCP4.5 4. 5Wm? post 2100 650 2.4 Stabilization without overshoot SRES Bl
RCP2.6 3Wm? before 2100, 430 15 Peak and decline None
(RCP3PD) | decliningto 2.6 Wm?

by 2100




Tinh bat dinh trong cac kich ban phat thai

@ Cac kich ban dugc xay dung dua trén cac gia dinh co co
sd khoa hoc vé su phat trién kinh té xa hoi ctia toan thé
2101

@ Tinh hinh kinh té x3 hoi luon ludn bién dong nén cac gia
dinh d6 co6 thé chua chinh x4c, tham chi sai

€8

Toc dd phat trién dan so

€82

Mutrc khai thac sir dung nhién li¢u hoa thach

3%

Sy bién d6i sir dung dat

65

Trinh d¢ phat trién cong nghé

65

Tinh dong thuén ctia cong dong
# Khong c6 gi dam bio chic chiin vé mirc phat thai
trong twong lai
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Projected Changes: Near-term

Global mean temperature prOjectrons (RCP 4.5), relatlve to 1986-2005

Hrstorrcal (42 models 1 ensemble member per model)
RCP 4.5 (42 models, 1 ensemble member per model)
Observations (4 datasets)

—— Observational uncertainty (HadCRUT4)

All ranges are 5-95%

Hrstorrcal<+- RCP 4.5

(a)

Annual means |

1990 2000 201 0 2020 2030 2040

2050

RCP 4. 5 (42 models 1 ensemble member per model)
——— RCP 4.5 (min-max, 107 ensemble members)
(IO Smith et al. (2012) forecast
[[ZZ2 Meehl & Teng (2012, updated)

Observations

P

(0)

. ]
WRQP 45 Annual means |

1990 2000 201 0 2020 2030 2040

2050

RCP 4. 5 (42 models 1 ensemble member per model)
—— RCP 4.5 (min-max, 107 ensemble members)
= = = Stott et al. (2013) constrained projections
Lean & Rind (2009, updated)
—— Observations

Historical <3+ RCP 4.5

()

Decadal means |

1990 2000 2010 2020 2030 2040
Year

2050

(a) Projections of global mean, annual mean
surface air temperature 1986—2050 (anomalies
relative to 1986—2005) under RCP4.5 from
CMIP5 models (blue lines, one ensemble
member per model)

(b) As in (a) but showing the 5 to 95% range
(grey and blue shades, with the multi-model
median in white) of annual mean CMIP5
projections using one ensemble member per
model from RCP4.5 scenario, and annual mean
observational estimates (solid black line).

(¢) As (a) but showing the 5 to 95% range (grey
and blue shades, with the multi-model median
in white) of decadal mean CMIP5 projections
using one ensemble member per model from
RCP4.5 scenario, and decadal mean
observational estimates (solid black line)



Duv tinh BDKH: Twong lai gan

Seasonal mean air temperature change (RCP4.5: 2016-2035)
A Temperature DJF o Temperature - DJF

BT [ [ [ [T (C)

-1-0.75-0.5-0.250 0.250.50.75 1 15 2 25354555

CMIP5 multi-model ensemble mean of projected changes in December, January and
February and June, July and August surface air temperature for the period 2016-2035 relative
to 1986—2005 under RCP4.5 scenario (left panels). The right panels show an estimate of the
model-estimated internal variability (standard deviation of 20-year means)
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Seasonal mean percentage precipitation change (RCP4.5: 2016-2035)

-50 -40 -30 20 -10 O 10 20 30 40 50

CMIPS5 multi-model ensemble mean of projected changes (%) in precipitation for
20162035 relative to 19862005 under RCP4.5 for the four seasons. The number

of CMIPS5 models used 1s indicated in the upper right corner



Duv tinh BDKH: Twong lai gan

Global sea surface temperature change

3.0 - —Lr—— 1+ Projected changes in annual averaged,
ey - globally averaged, surface ocean
20 o T Ro0es - temperature based on 12 AOGCMs from

— RCPes [ the CMIP5 multi-model ensemble, under
the RCP2.6, RCP4.5, RCP6.0 and RCP8.5

scenarios. Anomalies computed against
the 1986-2005 average

CMIP5 multi-model

-1.0 i T T T T T T T |
1980 2000 2020 2040 2060 ensemble mean of

Year
Annual mean ocean surface change (RCP4.5: 2016-2035)
A Sea Surface Temperature

projected changes in
sea surface
temperature (right
panel; °C) and sea
surface salinity (left
panel; practical
salinity units) for
2016-2035 relative
to 1986—2005 under
RCP4.5

alinity

-05 -04 -03 -02 -01 0 01 02 03 04 05 -1 -0.75-05-025 0 025 05075 1 15 2 25 35 45 55



Dvw tinh BDKH: Twong lai xa

1 2 1 1 1 | | | 1 1 | I | I | I 1 ] 1 1 I 1 1 1 1 1 1 1 | | | 1 1 | | I | I | I T I |
i historical
RCP4.5 12

RCP6.0

1 a0 i
8 | ——RCP85 /_—

42 models

Global surface temperature change (°C)
A O
I |
| |

-2_IllllllllllllllllllllllllllllllllIIIIIIIII
1850 1900 1950 2000 2050 2100 2150 2200 2250 2300

Year
Time series of global annual mean surface air temperature anomalies (relative to
1986—2005) from CMIP5 concentration-driven experiments. Projections are shown
for each RCP for the multi-model mean (solid lines) and the 5 to 95% range (£1.64
standard deviation) across the distribution of individual models (shading)



Dvw tinh BDKH: Twong lai xa

Temperature scaled by global T (°C per °C) Precipitation scaled by global T (% per °C)
2081-2100 Zonal Ave 2081-2100 Zonal Ave

-6.0 -20 2.0 6.0 -40 0 40 80

2181-2200 2 2181-2200 Zonal Ave

20 0 20 40

(°C per °C global mean change) (% per °C global mean change)

0 025 05 0.75 1 125 15 175 2

Temperature (left) and precipitation (right) change patterns derived from transient simulations from
the CMIP5 ensembles, scaled to 1°C of global mean surface temperature change. The patterns have
been calculated by computing 20-year averages at the end of the 21st (top) and 22nd (bottom)
centuries and over the period 19862005 for the available simulations under all RCPs, taking their
difference (percentage difference in the case of precipitation) and normalizing it, grid-point by
grid-point, by the cor- responding value of global average temperature change for ‘each model and
scenario. The normalized patterns have then been averaged across models and scenarios



Dvw tinh BDKH: Twong lai xa

Annual mean surface air temperature change

~RCP2.6: 2046-2065 RCP2.6: 2081-2100 RCP2.6: 2181-2200

RCP6.0: 2181-2200

RCP8.5: 2181-2200

2 -15 -1 05 0 05 1 15 2 3 4 5 7 9 M

Figure 12.11 | Multi-model ensemble average of surface air temperature change (compared to 1986—2005 base period) for 2046-2065, 2081-2100, 2181-2200 for RCP2.6,
4.5, 6.0 and 8.5. Hatching indicates regions where the multi-model mean change is less than one standard deviation of internal variability. Stippling indicates regions where the
multi-model mean change is greater than two standard deviations of internal variability and where at least 90% of the models agree on the sign of change (see Box 12.1). The
number of CMIP5 models used is indicated in the upper right corner of each panel.
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(b) Cold Days (TX10p)
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Global projections of the occurrence of (a) warm days (TX90p),
(b) cold days (TX10p) and (c) precipitation amount from very
wet days (R95p). Results are shown from CMIP5 for the
RCP2.6, RCP4.5 and RCP8.5 scenarios. Solid lines indicate the
ensemble median and shading indicates the interquartile spread
between individual projections (25th and 75th percentiles).

(a) percentage of days annually with daily maximum surface air
temperature (Tmax) exceeding the 90th percentile of Tmax for
1961-1990, (b) percentage of days with Tmax below the 10th
percentile and (¢) percentage change relative to 19862005 of
the annual precipitation amount from daily events above the 95th
percentile.



Dvw tinh BDKH: Cac hién twong cuwc doan

® Mua 16n:

Theo AR4 va SREX: Céc su kién mua 16n nhiéu kha
ning ting & nhiéu noi trén thé gidi

Trung binh toan cau, cac su kién mua 1én ¢6 xu thé
ting rd nhung bién dong 16n tir ving nay dén ving
khac

Tan suat va cuong dd mua 16n sé c6 thé ting trén
nhiéu ving luc dia ¢ twong lai gan nhung xu thé
khong rd rang trén tat ca cac vung do tinh bién dong
tu nhién va cé thé do anh hudng cua aerosol do con
nguo1 tao ra
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Summary of studies exploring near-term projections of tropical cyclone (TC) activity

TC Basin . . ..
Projected Change in TC Activity Reported Notes
Explored
Global Reduced global, Northern Hemisphere and Southern Hemisphere frequency High-resolution atmospheric model forced by CMIP3
oba 2016-2035 relative to 1986—2005. SRES A1B multi-model SST change 2004-2099.
N.W. Pacific Over first half of 21st century: Reduced Activity over South China Sea, Statistical downscale of five CMIP3
o Increased Activity near subtropical Asia models under SRES A1B.
N.W. Pacifi Over 2001-2040, a decrease in TC frequency in the East China Sea, and a frequen- | Statistical downscaling of CGCM forced
V- Facitic cy decrease and increase in intensity of Yangze River Basin landfalling typhoons. by CMIP3 SRES A1B scenario.
S.W. Pacific Differences of 2000-2050 with 1970-2000. Negligible change in overall Dynamical regional downscale of coupled AOGCM
o frequency. Significant (~15%) increase in number of Category 4-5 TCs. forced with IPCC 1S92a increasing CO, scenario.
N. Atlantic Linear trend in TC frequency 2001-2050: Ensemble-mean non-significant Statistical downscaling of CMIP3
’ decrease in TC frequency (-5%). Ensemble range of —-50% to +30%. models under A1B scenario.
TC frequency averaged 2016-2035 minus 1986-2005: Ensemble-mean non- Statistical downscaling of CMIP5
N. Atlantic significant increase for RCP2.6 (4%), non-significant decrease for RCP4.5 (—2%) RCP2.6, RCP4.5 and RCP8.5
and RCP8.5 (~1%). Ensemble range of —30% to 27% across all scenarios/models.
Power Dissipation Index averaged 2016-2035 minus 1986—2005: Ensemble mean | Statistical downscaling of CMIP5
N. Atlantic significant increase for RCP2.6 (23%) and RCP8.5 (17%), non-significant increase | RCP2.6, RCP4.5 and RCP4.5
for RCP4.5 (10%). Ensemble range of —43% to 78% across all scenarios/models.
Difference 2016—2035 minus 1986—2005 averages: Significant decrease Double dynamical refinement of CMIP5 RCP4.5
. (—20%) to overall TC and hurricane frequency. Significant increase multi-model ensemble projections.
N. Atlantic (+45%) in number of Category 4-5 TCs. Significant increase in pre-
cipitation of hurricanes (11%) and tropical storms (18%).
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@ Xoay thuan nhiét don:

Du tinh su hinh thanh, vi1 tri hoat ddng, quy dao, tho1 gian ton
tai hoac vung chiu tac dong cua XTND c¢6 do tin cay thép

Du trén sy nhat quan cua cac mo hinh va ban chat vat ly rit co
thé cuong ¢ mua do XTND sé ting cung véi sy nong 1én do
hi¢u irng nha kinh

Co6 thé tan suat cia XTND trén toan cau hodc giam hodc gii
nguyén khong doi

Toc d6 210 cuc dai trung binh trong XTND co6 thé tang mac du
c6 thé khong xay ra trén tat ca cac vung nhiét déi

Nhiéu kha ning 1 so con bdo manh sé& ting & mot s6 vung
bién mic du tan suat XTND c6 thé giam hoic khong doi.
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& Han han:

V&1 do tin cay trung binh thi do dai va cuong dd han
duoc du tinh s€ ting & mot SO vung trén thé 2101, bao
gom southern Europe and the Mediterranean region,
central Europe, central North America, Central

America and Mexico, northeast Brazil, and southern
Africa

O céc noi khac nhin chung két qua dy tinh c6 d0 tin
cay thap do ty 1¢ dong thuan gitta cac mé hinh vé
bién dbi cua han han khong dat (phu thudc vao ca mé
hinh va chi s6 khé han)
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@ L lut
& Vo1 do tin cay trung binh c6 thé néi su gia ting mua
16n du tinh co the gop phan lam gia tang 10 lyt cuc bo
do mua & mét s6 luu vue hodc mot s6 ving

@ Nhiéu kha niang (nhung vdi do tin cdy thap) 1a cac
cuc dai dong chay dau mua xuan do tuy€t tan va song
bang tan chay dugc du tinh gia tang do 1on



Tinh bat dinh trong dw tinh khi hau

& Tinh bat dinh cua cac kich ban phat thai KNK
Su khong chac chan cua:

Cac kich ban phat trién dan so

Céc kich ban phat trién kinh té xa hoi

Cac kich ban str dung nhién liéu hoa thach

Cac kich ban phat trién cong nghé

Cac kich ban bao v€ mo1 truong

& & o L & &

Khong co gi dam bao kich ban nao dung ca

& Cai ndao co kha ning xay ra cao nhat, thap nhat
& Cai nao co tac dong tot nhat, xau nhat
Cac kich ban phat thai déu chira tinh bat dinh cao



Tinh bat dinh trong dw tinh khi hau

& Tinh bat dinh cia cac md hinh khi hau

® ® B D

&

Hé thong khi hau qua phirc tap

Nl}iéu qué trinh x4y ra trong hé thong khi hau con ngudi chua
biet

Khong thé mé ta tat ca cac qua trinh xay ra do

Moi mé hinh déu SAI

C6 mo hinh sai it, c6 md hinh sai nhieu

C6 mo hinh chinh xac hon ¢ khia canh nay, c6 mo hinh chinh
xac hon ¢ khia canh khac

Ly do tai sao phai sir dung nhiéu mé hinh (tvong ty nhu lay
y kién nhiéu nguon)



DO tin cay trong du tinh khi hau

& DO chinh x4c/sa1 s6 cua cac mo hinh

Su phtrc tap cta hé thong khi hau

Su hiéu biét co gidi han clia con nguol vé cac thanh phan trong hé
thong khi hau cling nhu moi tucrng tac gilra ching

Su han ché cua cac mé hinh vé mo ta cac qua trinh bang cac mo
hinh toan hoc

Sai1 sO cua vigc ro1 rac hoa cac phuong trinh toan hoc theo khong
gian va thoi gian
V.v.

& Cac két qua du tinh cho tuong lai chi dugc dam bao ¢ mirc
d6 tin cay nhat dinh

& MOt trong nhitng phuong phap lam giam tinh bat dinh 1a st
dung phuong phap t6 hop
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