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e Bién d6i khi hau dan dén su
tang gia tri trung binh hoac
phuong sai hoac ca hai, va
do do lam gia tang cac hién
tuong cuc doan



Dao dong khi hau va cac hién twong cuwc doan

® Dao dong khi

Temperature and CO, concentration in the atmosphere over the past 400 000 years " - 2
hau trén quy mo

(from the Vostok ice core)
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Dao dong khi hau va cac hién twong cuwc doan

Southern Oscillation Index

1880 1500 1520 15940 1960 1980
lllI lllllllll I lllllllll I lllllllll ‘ lllllllll I lllllllll l lllllllll l lllllllll l lllllllll I lllllllll I lllllllll I lllllllll I lllll

2000

1111

Caool (La Nina)

Warm (El Nina)

T[T |RALRRLLAY | RARRRLLAY | RLARRRRAY | IRLARRLLLY [rrrrTTTTT [rrrrTTTTT [rrTrTTTTT |RARRRRLLY [rrrTTTTTT [rrrTTTTTT [rrTTT
1880 1900 1920 1940 1960 1980

Smoothed (1 year running mean)

2000

@

@

Dao dong khi hau trén

quy mo thoi gian ngan

(dudi 10 nam):

Chu ky ENSO: ~2-8
nam

Bién do dao dong co

thé bi bién doi

Bién d¢ tang: Lam
gia tang hién tuwong
cuc doan

Khong xac dinh xu

thé vi thoi gian qua

ngén



Dao dong khi hau va cac hién twong cuwrc doan

® Trong mot chu ky dao dong khi hau dai nam (hang nghin
niam hoic hang chuc nghin nim) c6 thé cé cac giai doan
(hang thé ky) trong d6 khi hau c6 xu thé nong 1én hoic
lanh di
Trong dao dong co bién doi

@ Trong mot giai doan du dai ma khi hau dang co xu thé
noéng 1én hodc lanh di, khi hau co thé dao dong lén
xuong
Trong bién d6i c6 dao dong

@ Khi dang trong qua trinh bién doi cta khi hau, dao dong
khi hau c6 thé lam gia ting cac cuc tri khi hau = Gia
tang cac hién twong cuc doan (do gia tang bien do
dao dong)



Cac chi s6 khi hiu cwc doan

Dinh nghia cac chi s6 nhiét va mua cyc doan st dung trong IPCC

Index Descriptive name Definition Units

TXx Warmest daily Tmax Seasonal/annual maximum value of daily maximum °C
temperature

TNx Warmest daily Tmin Seasonal/annual maximum value of daily minimum °C
temperature

TXn Coldest daily Tmax Seasonal/annual minimum value of daily maximum °C
temperature

TNn Coldest daily Tmin Seasonal/annual minimum value of daily minimum °C
temperature

TN10p | Cold nights Days (or fraction of time) when daily minimum Days (%)
temperature <10th percentile

TX10p | Cold days Days (or fraction of time) when daily maximum Days (%)
temperature <10th percentile

TN90p | Warm nights Days (or fraction of time) when daily minimum Days (%)

temperature >90th percentile




Cac chi s6 khi hiu cwc doan

Dinh nghia céc chi s6 nhiét va mua cuc doan sir dung trong IPCC

Index Descriptive name Definition Units

TX90p Warm days Days (or fraction of time) when daily maximum Days (%)
temperature >90th percentile

FD Frost days Frequency of daily minimum temperature <0°C Days

TR Tropical nights Frequency of daily minimum temperature >20°C Days

RX1day | Wettest day Maximum 1-day precipitation mm

RX5day | Wettest consecutive five days | Maximum of consecutive 5-day precipitation mm

SDII Simple daily intensity index Ratio of annual total precipitation to the number of | mm day™
wet days (=1 mm)

R95p Precipitation from very wet Amount of precipitation from days >95th percentile mm

days
CDD Consecutive dry days Maximum number of consecutive days when Days

precipitation <1 mm




Mot s& nhan dinh tw AR4

Tir 1950, sO lugng soéng néng ting 1én, va so luong cac dém
nong tang pho bién

Pham vi cac khu vuc chiu tdc dong cua han han cling tang
1én vi gidng thuy trén dat lién giam trong khi boc hot tang do
nhi¢t do tang nhi€u hon

So su kién giang thuy ngay 16n (nguyén nhan gay lii lut) ting
1én, nhung khong phai ¢ moi1 noi

Tan suat xoay thuan nhiét doi va bao bién dong 16n tir nam

nay sang nam khac. Co bang ching cho thay su ting dang ké
vé cuong do va thoi gian hoat dong ké tir nhitng nam 1970

O cac vung ngoai nhiét doi, bién dong vé qui dao va cuong
do bao phan anh su bién dong cua hoan luu khi quyén, nhu
dao dong Bac Pai Tay duong (NAO)



Mot s& nhan dinh tw AR4

& Bién d6i cia loai, tan sut va cuong do cua cac su kién
cuc tri co thé 1a hé qua cua nhitng bién doi ctia khi hau
Trai dat,

& Su bién doi nay co thé xuat hién thadm chi ca vai nhirng
bién doi twong d6i nho cua khi hau trung binh

@ Nhiing bién doi ctia mot vai loai su kién cuc tri da tung
duoc quan trac thay, vi du su ting tan suat va cuong do
cua cac song nong va nhirng su kién giang thuy 16n



Bién doi cua cwc doan nhiét do

Ham phan bd xac suit ndm cua cac chi sd nhiét do cho 202 tram trén
toan cau co it nhat 80% sb liéu giai doan 1901-2003 cua ba thoi ky:
1901 - 1950 (black), 1951 - 1978 (blue) va 1979 - 2003 (red). Truc
hoanh 1a % s6 nim voi ngudng dém lanh 13 phan vi 10% va dém am

la phén vi 90% (IPCC, 2007).
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Bién doi cua cwc doan nhiét do

L (a) Daily Minimum
Temperatures

1951-1980

1981-2010

- (b) Daily Maximum
Temperatures

1951-1980

1981-2010

Temperature Anomaly (°C)

Phan b6 di thuong nhiét do cuc
tiéu ngay (a) va cuc dai ngay (b)
s0 v6i thoi ky 1961-1990 cho hai
giai doan: 1951-1980 (blue) va
1981-2010 (red) st dung s6 lidu
HadGHCND.

Mau dam hon biéu thi s6 ngay
va dém lanh nhat d giam (mau
xanh dam) va so ngay va dém
néng/am nhat di tang (mau do
sam) trong giai doan 1981-2010
so vO1 giai doan 1951-1980
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Xu thé tan suit nim cua nhiét do cuc tri
thoi ky 1951-2010 d6i véi:

(a) cold nights (TN10p),

(b) cold days (TX10p),

(¢) warm nights (TN90p) and

(d) warm days (TX90p).

Grey areas indicate incomplete or missing data.
Black plus signs (+) indicate grid boxes where
trends are significant. The near-global time series
of annual anomalies of these indices with respect

to 1961-1990 (IPCC, 2013)

e The numbers of cold days and nights have
decreased and the numbers of warm days
and nights have increased overall on the
global scale

* Such changes have also occurred across
most of North America, Europe, Asia and
Australia

* The length and frequency of warm spells,
including heat waves, has increased since
the middle of the 20th century

e Heatwave frequency has increased in large
parts of Europe, Asia and Australia



Bién doi cua cwc doan nhiét do

Trend estimates and 90% confidence intervals for global values of cold nights
(TN10p), cold days (TX10p), warm nights (TN90p) and warm days (TX90p) over the
periods 1951-2010 and 1979-2010

Trends in % per decade
Data Set TN10p TX10p
1951-2010 1979-2010 | 1951-2010 1979-2010
HadEX2 (Donat et al., 2013¢) -3.9+0.6 -4.2+1.2 -25+0.7 -41+1.4
HadGHCND (Caesar et al., 2006) -4.5+0.7 -40+15 -3.3+0.8 -5.0+1.6
GHCNDEX (Donat et al., 2013a) -3.9+0.6 -39+13 -2.6+0.7 -39+14
Data Set TN90p TX90p
1951-2010 1979-2010 | 1951-2010 1979-2010
HadEX2 (Donat et al., 2013¢) 45+0.9 6.8+1.8 29+1.2 6.3+2.2
HadGHCND (Caesar et al., 2006) 58+ 1.3 8.6+2.3 42 +1.8 94 +2.7
GHCNDEX (Donat et al., 2013a) 43+09 6.3+1.8 29+1.2 6.1+2.2




Bién doi cua cwc doan nhiét do

@ Tu khoang 1950 rat c6 thé s6 ngay lanh va dém lanh d3
giam va so ngay nong va dém am di ting trén quy mo
toan cau

@ C6 kha ning nhiing bién d6i nhu vay ciing da xay ra trén
hau khap Bac M¥, chau Au, chau A va Australia

& Vi do tin cay trung binh, ndi chung trén toan cau do dai
va tan suat cua cac dot néng, bao gém ca song nhiét, da
ting 1én tir gitta thé ky 20 mic du nhiéu kha ning trong
giai doan nay tan suat song nhiét da tang 1én trén phan
[6n dién tich Chau Au, Chau A va Australia



Bién doi cua cwrc doan giang thuy

(a) R95p 1951-2010 (b) SDII 1951-2010
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Increases in the number of
heavy precipitation events
since 1951 in more regions,
but there are strong regional
and sub-regional variations
in the trends.

The overall most consistent
trends towards heavier
precipitation events are
found in central North
America (very likely
increase) but assessment for
Europe shows likely
increases 1n more regions
than decreases

Trends in (a) annual amount of precipitation from days >95th percentile (R95p), (b) daily precipitation
intensity (SDII) and (c) frequency of the annual maximum number of consecutive dry days (CDD). Grey
areas indicate incomplete or missing data. Black plus signs (+) indicate grid boxes where trends are
significant. (d) Trends (normalized units) in hydroclimatic intensity (HY-INT: a multipli- cative measure of
length of dry spell and precipitation intensity) over the period 1976-2000. An increase (decrease) in HY-INT
reflects an increase (decrease) in the length of drought and /or extreme precipitation events



Bién doi cua cwc doan khac

® Floods:

Although the most evident flood trends appear to be in northern high
latitudes, in some regions no evidence of a trend in extreme flooding has
been found

@ Droughts:

It is likely that the frequency and intensity of drought has increased in the
Mediterranean and West Africa and decreased in central North America and
north-west Australia since 1950

® Severe Local Weather Events:

There 1s low confidence in observed trends in small-scale severe weather
phenomena such as hail and thunderstorms because of historical data
inhomogeneities and inadequacies in monitoring systems

@ Tropical Storms:

[t 1s unlikely that Annual numbers of tropical storms, hurricanes and major
hurricanes counts have increased over the past 100 years in the North
Atlantic basin

Evidence, however, is for a virtually certain increase in the frequency and
intensity of the strongest tropical cyclones since the 1970s in that region
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Bién doi cua cuc doan khac
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Landfalling Tropical Cyclones, Eastern Australia

(b)

Landfalling Hurricanes, United States

(€)

Landfalling Typhoons, China

1900 1950 2000

Normalized 5-year running means of the

number of

(a) adjusted land falling eastern Australian
tropical cyclones and

(b) unadjusted land falling U.S. hurricanes
and

(c) land-falling typhoons in China

Vertical axis ticks represent one standard
deviation, with all series normalized to unit
standard deviation after a 5-year running
mean was applied.



Xu thé tan suat
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‘ ~ " khi hau khac
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