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B8: Hoan lwu khi quyen va phan b6 khi ap
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Hoan Iwu khi quyen: M6 hinh vong don

@ George Hadley da tién hanh nghién ctru hoan luu chung
toe 1735

@ Hadley di co gang hinh thanh mdt mo hinh hoan luu
chung trong do két hgp cac quan trac cua cac thuy thu la
210 0 gan xich dao tho1 tir dong sang tay

@ Hadley da dua ra mot mo hinh vong don (mot vong):

Do day 16p khi quyén thay doi theo nhiét do tir cuc dén xich
dao

Luc gradient khi ap duoc thiét 1ap
Gio6 bat dau thoi
Luc Coriolis anh hudéng dén gio



Hoan lwvu khi quyen: M6 hinh vong don
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Hoan lvu

khi quyen: M6 hinh vong don
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Hoan Iwu khi quyen: Mo hinh vong don




Hoan Iwu khi quyen: M6 hinh vong don

& Mo hinh vong don c6 ca cac thanh phan gié N-S va E-W

Thanh p
Thanh p
@ Dong gop cl

han E-W: Gi6 vi hudng
han N-S: Gi6 kinh huéng

hinh cua Hadley:

Giai t

hiC|

1 hoan luu truc tiép do nhiét gy nén bai su

d6t nong khac nhau
G106 vi hudng sinh ra tu sy 1éch hudng cua gi6 kinh
hudng do anh huong cua luc Coriolis
@ MO hinh vong don cua Hadley qua don gian
Ly thuyét khong phu hop véi két qua quan trac
@ Hon 100 ndm sau d6, vao nam 1865, William Ferrel dé
xuat mo hinh ba vong



Hoan lwu khi quyen: Mo hinh ba vong

& O mdi ban cau co 3 vong hoan luu chung:
Vong Hadley: Hoan luu truc tiép do nhiét & cac ving nhiét
ddi/can nhiét doi
Vong Ferrel: O cac vi do trung binh
Vong cue: O cac vi dd cao

= Met Office




M6 hinh ba vong: Vong Hadley

® Vong Hadley vé co ban 1a m6 hinh mot vong dugc gi61
han ¢ cac vung nhiét doi/can nhiét doi
Gay nén boi sy d6t nong manh & gan xich dao

ITCZ tao ra mot dai 6n dinh cua may, mua rao, dong

Jan 01

CCSM CAM3_ __

Hour 00

Intertropical Convergence Zone (ITCZ)



M6 hinh ba vong: Vong Hadley

® Vong Hadley tao ra su da dang cac hién tugng thoi tiét
ITCZ (nhanh di 1én)
Daéi1 lang gi6: (vung xich dao ém a) 1a vung lang g16 trong ITCZ
Ap cao can nhi¢t do1: Khu vue khi ap bé mit cao, on dinh, troi
quang, lang gi16 (nhanh di Ién)

Tin phong: Gi6 6n dinh huéng dong bac (NH) va dong nam (SH)
tI’OIlg d(‘)ng bé mat Polar cell

Su bp olar ( )
Ferrel cell / /
ybtropi 21\')

Polar




M6 hinh ba vong: Vong cuc

@ Vong cuc, nhu vong Hadley, phat sinh do hoan luu nhiét
truc tiép

o N
LESS COLD
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70°N North Pole



M6 hinh ba vong: Vong Ferrel

© Vong Ferrel phat sinh do anh huong ma sat cua vong
Hadley va vong cuc
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M6 hinh 3 vong c6 hién thwrc?

& Vong Hadley mo ta tot hoan luu nhiét déi va can nhiét
don

@ Vong Ferrel va vong cuc chi phan anh dleu kién trung
binh nhiéu nim, khong mo ta dugc hinh thé tic thm

= Vong Ferrel cho thay dong gi6 dong & ca hai ban cau
trong khi quyén trén cao

= Dong xiét 1a gio tay (ca NH va SH)

@ Thuc té: Cac trung tAm khi ap ban vinh ctru

& Cac trung tam khi ap bé mit ban vinh ctru khac nhau ton tai
xung quanh Trai dat 1a do:

@ Su tuong phan nhiét do

@ Cac qua trinh dong luc (tic 1a cac xody di chuyén lip di
1ap lai qua cung mot vung nao do)



Cac trung tam khi ap ban vinh cuu

& Manh nhat vé mua dong:
Ap thap Aleut/Iceland: Gay nén boi cac xoay c6 duong di 6n
dinh qua cac dai duong bac Pai tay duwong/Thai binh duong
Ap cao Siberi: Gay nén boi vung khi ap cao lién quan véi
khong khi luc dia rat lanh
& Manh nhat vé mua he:
Ap cao Hawaii: Gy nén bai su twong phan giita khong khi
bi€n twong doi lanh va khong khi luc dia am hon
Ap thap Tibet/Tay Nam U.S.: Gay nén bai su tuwong phan
gitra khong khi sa mac nong va khong khi mat hon ¢ xung
quanh



Dich chuyen mua cua cac trung tam khi ap ban
vinh cvu va ITCZ
& Cac trung tam khj ap ban vinh ctru va ITCZ chiu su dich
chuyén mua ca vé cuong do va vi tri
& Nhiing bién doi nay dan dén:
Muia mua/mua khé gan xich dao (lién quan véi vi tri ctia ITCZ)

G16 mua — lam gia tang giang thuy dang ké vao mua mua (lién quan
vO1 sy manh 1€n cua cac trung tam ap thap/ap cao v€ mua he)

January



G160 mua

= Met Office
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.which brings a marked change in rainfall and leads to
distinct, and often predictable, wet and dry seasons.
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G160 mua chau A
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® (G160 mua anh huong chinh dén g1ang
thuy dia phuong
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G160 mua Tay Nam U.S.

@ Sa mac Tay Nam U.S. cling chiu anh hudéng cua mua
theo mua do cac trung tam khi ap ban vinh ctru vé mua
he
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Nhwng dic diem trong ting doi lwu trén
@ Tro la1 vor gi6 va gradient khi ap:
1) Khong khi am hon thi day hon khong khi lanh
2) Khong khi ¢ xich dao am hon & cac cuc
3) DO cao muc 500-mb giam tur xich dao vé hai cuc
® DO cao muc 500-mb bién doi tir xich dao vé cac cuc nhu
thé nao? Bién doi mua nhu thé nao?

(a) January

2070, Height contours
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Bién doi mua cua d¢ cao mwc 500-mb

@ Co6 4 dic trung quan trong lién quan vdi su bién d6i mua
cua do cao muc 500-mb:
1) Do cao giam vé hai dau cuc
2) Gradient d6 cao 16n nhat vé mua dong
3) Vé mua heé d cao cao hon vé mua dong & moi noi
4) Vé mua dong gradient do cao 16n nhat & phia nam
® (G160 phan ung lai vo1 truong do cao (khi ap) theo mua
nhu thé nao?
D0 cao giam vé hai cuc
@ Két qua: Gio tay ¢ tang d6i luu trén
Gradient 16n nhat vé mua dong
& Két qua: Gid tdy manh nhat vé mua dong



Bién doi mua cua d¢ cao mwc 500-mb

@ (G160 phan tng lai vo1 truong do cao (khi ap) theo mua
nhu thé nao?
Do cao vé mua hé cao hon vé mua dong ¢ moi noi

@ Két qua: Khong thuc su quan trong, quan trong hon 1a
gradient d0 cao

Vé mua dong gradient d6 cao 1on nhat & phia nam
@ Két qua: Gio ty vé mua dong manh nhat ¢ phia nam
& Tom lai, vé mua dong gi6 tiy & tang doi luu trén 1a
manh nhat & phia nam
@ Cai goi 1a “gié tAy manh nhat” & tang doi luu trén dugc
biét dén 1a DONG XIET



Dong xiet
& Dong xiét 1a mot dai ¢ tang doi luu trén (rong hang tram
km) & d6 gid co toc do rat 1on, co thé tdi 45-90m/s
(100-200mph)
1) Theo phuong ngang, dong xiét nam & noi c6 gradient do cao
(khi 4p) 16n nhAt
2) Theo phuong thiang dung, dong xiét nam & dinh tang do6i luu

300 mb

’ o
Polar front

700 mb

Warm
Cold

40 °F 45 °F 75 °F 80 °F
OI 5[ 5] I 1000 mb
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Altitude (km)

O AN/

Dong xiet

Stratosphere —70

20— — 60
Subtropical jet :
—30 Polar jet
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@ Jet streams occur near the tropopause
@ Subtropical jet defines the limit of the Hadley Cell

@ Polar jet 1s equatorward of the polar front
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Vg

Dong xiet

@ (o6 hai dang dong xiét: 5 Met Ol
Dong xiét cuc
@ Nim 0 cac vi do trung
binh
@ Chi phoi hau hét diéu

kién thoi tiét vi do trung
binh

Dong xi€t can nhiét déi
@ Nam ¢ cac vi do can
nhiét doi
® Do nhanh hudng cuc cua

\
vong Hadley
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O AN/

Dong xiet

& Mot s dic trung cua dong Xiét

La dong gi6 tay (ca hai ban cau)

@ Cac hé thong may va thoi tiét dich chuyén tur tay sang
dong

Trong ,d(‘)ng xiét ¢ cac ranh va song ma chung anh huong dén

tho1 tiét

@ Ranh/song ciing di chuyén tir tdy sang dong

@ Cac ranh va song 16n nhat guqc goi 1a song Rossby (co thé
1a song dirng hoac di chuyén cham tir tay sang dong)

@ Cac song ngan di chuyén nhanh hon cac song dai

Dong xiét c6 thé bi tach ra thanh cac nhanh

@ Do dia hinh



Hoan Iwu khi quyen quy mo6 nho hon

& Mot s6 dang hinh thé gié khac cé quy mo nho xuat hién
va anh hudng 16n dén thoi tiét va khi hau dia phuong:

1) Phon (Foehn): Khong khi néng am bi qdﬁy nui chan, thing lén,
gay mua 0 suon don gio, sau do chuyén dong giang phia suon
khuat gi6: Kho, nong (Gi6 Lao!)

2) Gio dat-bién (Sea/land breezes): Gi6 bién (ban ngay) hodc gio
dat (ban dém) 1a g16 xuat hién ¢ cac vung doc bo bién

3) Gi16 nﬁi/thur}g lting (Valley/mountain breezes): Do su tuong
phan gitta dot nong ban ngay va lanh di ban dém ¢ cac suon
nui



Hoan Iwu khi quyen quy mo6 nho hon

® Phon:

Khong khi nong am bi diy ndi chan, thang 1én, gy mua o

suon don g1o

Khong khi kho (sau khi d3 ngung két va cho mua) chuyén
dong giang phia suon khuat gi6: Kho, nong

1279 m

769 m

T =26'C

Dp=25°C |
¥, = - 9.8°C k! 510
T =30°C |

Op=25'C

\

Rain
Shadow Foehn |-

- 20
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Hoan lwu khi quyen quy mo nho hon

® Gio dat-bién:
Gi6 bién (ban ngay) hoic gid
dat (ban dém) la gi6 xuat hién
¢ cac vung doc bo bién

sea breeze afternoon

cool water

1 kilometre —=|

Gay nén bai sy dot nong khac
nhau gitra dat va bién
@ Ban ngay dat lién nong
hon & bién: Gi6 bién
® Ban dém dat lién lanh hon
& bién: Gi6 dat

warm water

©1994 Encyclopaedia Britannica, Inc.



Hoan lwu khi quyen quy mo nho hon

& Gio6 dat-bién

© 2010 Pearson Education, Inc.



Hoan lwu khi quyen quy mo nho hon

@ (G106 nai/thung ling:

Tuong tu nhu gid dat-bién,
gi0 nui/thung ling cling ¢6
bi€n trinh ngay
# Ban ngay suon nui bi dot

néng nhiéu hon thung
ling, tao ra dong khi
chuyén dong 1én doc suon
nui (g16 thung lling)

@ Ban dém cac suon nui
lanh d1 nhi€u hon, khong
khi c6 mat d6 cao hon
nén chuyén dong truot
xudng thung liing (gio
nui) (b)

© 2010 Pearson Education, Inc.



[ Wal)

Vai tro cua bien d6i voi hoan lru KQ

© Dai duong anh huong manh
dén khi quyén thong qua
Dong nhiét (thong luong nhiét)
Dong am (thong lugng am)

@ Khi quyén ciing anh hudng
manh dén dai duong thong
qua
Ma sat tur g10: Dong chay dai

duong sinh ra do luc ma sat tu
210 (Irng suat)

100 m

Nguyén nhan sinh ra dong chay
1a xoan Ekman



Dong chay dai dwong

© Cac dong chay nong, dong
chay lanh va vai tro van
chuyén nhiét
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Nwoc troi
& Nude troi 1a dong chuyén dong
di Ién cuc bd ‘mang nudc lanh

hon & dudi siu 1én bé mat

Do dong chay ngang c6 hudng tu
dat lién

Anh huéng manh dén thoi tiét dia
phuong (vi du: O Trung Bo)

© 2010 Pearson Education, Inc.

Wind stress curl upwelling: Coastal boundary upwelling:
sardine anchovy



Nuwoc troi




Twong tac khi quyen — dai dwong

& Nhiéu hién tuong lién quan véi tuong tac dai duong -
khi quyén xay ra c6 tinh chu ky dai (hang nam) va cé
anh huong dén thoi tiét toan cau
1) El Nino/La Nina/hoan luu Walker

2) Dao dong thap ky Thai Binh duong (Pacific Decadal
Oscillation —PDO)

3) Dao ddng bac cuc (Arctic Oscillation)

@ El Nino: Hién tuong nhiét d6 mit bién néng hon binh
thuong & gan xich dao ngoai xa bd bién Peru, c6 thoi
gian l1ap la1 2-7 nam

@ La Nina: Nhiét 30 nudc bién ngoai khoi Peru lanh hon
so voi diéu kién binh thuong



Hoan Iru Walker

@ La cac vong hoan luu Pong-Tay & khi quyén muc thap
vung nhiét déi
Ba trung tam mua 16n: Tay Phi, Indonesia, Nam My, tuong
ung vo1 ba trung tam doi luu sau

High
tropospheric
isobaric
surface

Low
tropospheric
isobaric

: N e surface
7 e \2
INDIL/'\N ° PACIFIC ATLANTIC

0° 90° E 180° 90° W
Longitude
(Adapted from Webster (1983).)




Hoan lvu Walker va ENSO

NSTA SCIENCE INTERACTIVE: El Nino / La Nina NSTA SCIENCE INTERACTIVE: El Nino / La Nina

INSTRUCTIONS (® INSTRUCTIONS @)

Indonesia South America Indonesia South America

p—

P NORMAL : .
. NSTA SCIENCE INTERACTIVE: El Nino / La Nina

P LANINA INSTRUCTIONS @

El Nino: in Spanish is a (little) boy,
another mean 1s “the Christ child”
=» fishing season is lost

La Nifa: 1s a (little) girl

Indonesia South America

CONTROL PANEL
P NORMAL

) ELNINO Normal
D LANINA




ENSO: El Nino and Southern Oscillation

Normal Conditions

180° Longitude
(International Date Line)
7

Sw dao dong: D
@ Normal: H at Tahiti, L at Darwin |

@ FEl Nino: L at Tahiti, H at Darwin
@ La Nina: H at Tahiti, L at Darwin

El Nino and Southern Oscillation: ENSO



Hoan lvu Walker va ENSO

(a) La Nifa conditions (b) Normal conditions (©) El Nifio conditions
_____ * —— — ——
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ENSO phases and related atmosphere-ocean interactions over the
equatorial Pacific region



Hoan lvu Walker va ENSO

The ENSO (E1 Nino-Southern Oscillation) is a large-
scale atmosphere-ocean interaction over the centeral
tropical Pacific Ocean, but coupled to global weather
patterns

The El Nino nomenclature comes from the warm sea
surface temperatures (SST) phase of ENSO appearing at
the west coast of South America around Christmas time

L.a Nina was introduced as a convenient nomenclature
for the cold phase, or feminine side of ENSO

Southern Oscillation refers to the associated patterns in

surface pressure that were discovered by Sir Gilbert
Walker in the 1920s



Hoan lvu Walker va ENSO

® El Nino:

Trong diéu kién binh thuong:

1) Gi6 dong tir tin phong thoi nhe

2) Pay nudc am tir ving bién Peru di theo

3) Nudc troi nhe mang nudc lanh 1én bé mat ot ngoai khoi
Peru

Trong diéu kién El Nino:

1) Gio dong tir tin phong thoi nhe

2) Pay nudc am tir ving bién Peru di theo

3) Nuoc troi nhe mang nudc lanh 1én bé mit ot ngoai khoi
Peru

4) Nhiét dd nudc bién & ngoai khoi Peru cao hon trong diéu
kién binh thuong



Hoan lvu Walker va ENSO

@ La Nina:
1) Gi6 dong tu tin phong manh
2) Nudc am tu vung bién Peru bi day theo manh
3) Nudc tro1 xay ra manh
4) Nhiet do nudce bién ngoai khoi Peru lanh hon so vdi di€u kién
binh thudng
el ) i S el
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Sea Surface Temperature Composite Anomaly, November to March

Sea Surface Temperature Composite Anomaly, November to March
1955, 1956, 1965, 1971, 1974, 1976, 1989, 1999

1958, 1966, 1973, 1983, 1987, 1992, 1996, 1998
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Xac dinh cac pha ENSO

NINO3.4 ,
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Timeseries of the Southern Oscillation Index (SOI) and the Oceanic
Nifio Index (ONI) from Jan 1951 to Dec 2017

(Data from https://www.esrl.noaa.gov/psd/data/climateindices/list/)



Anh hwéng cua ENSO dén thoi ti€t

EL NINO CLIMATE IMPACTS

December-February

Arctic

‘ dry, sinking air

D warmer than average

D cooler than average Atlantic

). Ocean

BT

Atlantic
Ocean

El Nifio and Rainfall

El Nifio conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. Although they vary somewhat from
one El Nifio to the next, the strongest shifts remain fairly consistent in the regions and seasons shown on the map below.
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and M. S. Halper

(https://www.climate.gov/enso)



Anh hu’()’ng cua ENSO d¢

n thoi t'Nt
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@ The maps show worldwide climatic conditions associated with the occurrence of El Nifio and La Nifia
events, for the periods of December—February and June—August.

® While the indicated conditions often appear during ENSO events, they do not occur with all El Nifios or

La Ninas




ENSO va diéu kién thoi tiet & VN

@ El Nino:
Bao it hon,
Mua it hon
Han han c6 thé khac nghiét hon

@ La Nina:
B3o nhiéu hon
Mua nhiéu hon
Lii lut co thé gia ting



