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Gicoi thiéu

Mo hinh héa khi hau 1a mé ta hé thong khi hau bang mot
mo hinh toan hoc trong do tich hgp cac nguyén 1y cua
vat 1y hoc, hoa hoc va sinh hoc

Cac mo hinh c6 dd phtrc tap khac nhau: Ttr m6 hinh can
bang ning luong don gian dén cac mod hinh 3 chiéu véi
nhiéu thanh phan

Ky hiéu viét tat: GCM

General Circulation Model

Global Climate Model

Cac mé hinh khi hau hién nay chil yéu dugc phat trién tur
cac mo hinh du bao thoi tict



Mo hinh khi hau toan cau

So d6 mo ta cac thanh phan chinh trong mo hinh khi hau
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Mo hinh khi hau toan cau

Céc qué trinh twong téc trong hé thong khi hau c6 thé dwge mé hinh héa
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Changes in the Cryosphere;
Snow, Frozen Ground, Sea lce, lce Sheets, Glaciers

Hydrosphere:
Rivers & Lakes

Changes in the Ocean:
Circulation, Sea Level, Biogeochemistry

Changes in/on the Land Surface:
Orography, Land Use, Vegetation, Ecosystems




Mo hinh khi hau toan cau
So d6 biéu dién cach rdi rac hoa trong mé hinh khi quyén toan cﬁu_
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Két qua nhan duoc tw cac mo hinh khi hiu

CAUSES
(external forcing)

Changes in
plate tectonics

Changes in
Earth's orbit

Changes in
Sun's strength

Thong tin
dau vao



Xay dwng va phat trien mo hinh

@ Cac budc xay dung mo hinh:

Cac dinh luat vat 1y

Cac phuong trinh toan hoc

R0o1 rac hoa theo khong gian va thot gian

Tham s6 hoa cac qua trinh vat 1y qui mo duéi luédi
@ Céc qua trinh khi quyén

Phuong phap s6

Do phan giai ngang va thang dung

Cac so d6 tham so hoa
@ Cac qua trinh dai duong

Cac budc twong tu nhu doi véi mo hinh khi quyén
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Xay dwng va phat trien mo hinh

Céac qua trinh trén dat lién

Céac qua trinh bé mit

Hoi tiép do am dat trong mo hinh

Cac qua trinh bang

Bing trén dat lién

Bing bién

Mo hinh hoa aerosol va hoa hoc khi quyén
Két hop cac mo hinh thanh phan (coupled model)
Hiéu chinh dong va ban dau hoa

Thtr nghi€ém va Panh gia

Cac d6 do va do tin cay

Thir nghi€ém mo hinh va so sanh vd1 khi hau hién tai, khi hau qua kha



Xay dwng va phat trien mo hinh

Mid-1970s ‘ Mid-1980s

@ Su tién trién cua cac
thé hé mo hinh

ivers Overturnin B -
Rivers crund Interactive Vegetation




 Wal)

Xay duwng va phat trien mo hinh
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Ung dung cic md hinh GCM

@ MO phong khi hau qua khur
C6 khi hau
Khi hau cac thé ky gan day
Bién doi khi hau ty nhién
& Mo phong khi hau hién tai va cac co ché hoi tiep
Khi hau thé ky XX
Nghién ctru tac dong cua hiéu irng nha kinh
Nghién ctru tdc dong cua aerosols
Nghién ctru tac dong cua su bién doi sir dung dat
@ Du tinh khi hau tuong lai
Cac kich ban phat thai (SRES)
Xay dyung cac kich ban bién doi khi hau



Tinh bat dinh va D9 tin cay cua cac GCM

@ Do tinh phu’c tap cua he thong khi hau, su hiéu biét c6 gl(n han
cua con nguol, nang lyc tinh toan, didu kién ban dau va diéu kién
bién,... cac GCM khong thé mo ta chinh x4c tat ca cac qua trinh
Xay ra trong hé thong khi hau = Két qua ciia cac mé hinh
khong cé gi dam biao chic chin = Tinh bat dinh

& C6 thé tin ciy 6 mirc do cao rang cac GCM cung cap nhiing udc
lugong dinh lugng dang tin vé su BDKH tuong lai, nhat 1a trén qui
mo luc dia va toan cau

& Ly dola co sd ctiia cac méd hinh vé cac nguyén ly vat ly da dugc
thu’a nhan va cac GCM c¢6 kha nang tai tao nhirng dic diém quan
trac dugce vé sy BPKH hién tai va qua khu

@ Tuy nhién do tin cay trong cac uoc lugng cua mo hinh d6i véi mot
s6 bién khi hau (chang han nhiét do) cao hon so véi mot sb bién
khac (vi du, giang thuy)

& Qua vai thap ky phat trién, cac mo hinh dd mé ta kha phu hop va
ro rang buc tranh khai quat vé su nong lén dang ké cua khi hau
dudi tac dong cua viéc gia tang cac khi nha kinh
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Trung binh toan cau nhiét dé gan bé mdt trong thé ky 20 tir quan trdc (dwong
mau den) va két qud nhdan dwoc tir 58 mé phong ciia 14 mé hinh khi hdu khdc
nhau dwoc diéu khién béi cd cde nhdn té tw nhién va do con nguoi gdy ra cé dnh
hwéng dén khi hdu (cdc dwong mau vang). Trung binh ciia tat ca nhitng két qud
mé phéng nay dwoc thé hién bang dwong mau dé dam. Di thuong nhiét d6 dwoc
tinh so véi trung binh thoi ky 1901-1950. Cac dwong xam thang ding chi ra
thoi diém c6 nhirng bung phat ni lira chinh.



Cac mo hinh khi hau khu vuc

@ Do su han ché cta niang luc may tinh, do phan giai cia cac mé
hinh toan cau (GCM) hién nay van dang con kha tho:
D0 phan giai ngang ~ hang tram km
Chua mo ta duoc cac dic diém khi hau khu vuc va dia phuong
@ Can phai ting do phan giai
Str dung phuong phap downscaling (ha thap qui mo)
Statistical Downscaling (ha thap qui mo thong ké)
Dynamical downscaling (ha thap qui mé dong luc)
@ MO hinh khi hau khu vuc (Regional Climate Model - RCM)
Vé nguyén ly: tuong ty nhu GCM

Dbicu kién ap dung: Phai co6 so liéu cuia cac GCM lam diéu kién bién



Downscaling bang mo
hinh khi hiau khu virc
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(e.g. ECHAM, 120
Re-analysis, ERA-15/40)

St dung
trrong toan
cau lam diéu
kién bién

(CHRM, 14 km)
Hyrological Model
(WasSiM, 1 km)



regation
Aggreg 5

GCM Resolution
e.g HADCM2 2.50 x 3.75¢0

Regional Climate Model
Resolution e.g. 50km

Vegetation

%) Topography

Social Systems

Ocean

« Cac qua trinh qui mo
duéi ludi khong thé mo
ta duoc bo1 GCM

« RCM sir dung san pham
cua GCM nhu 1a nhiing
truong diéu khién

« C6 thé m6 t4 chi tict hon
cac qua trinh bé mat boi
cac so d6 tham s6 hoa
vat ly



Ung dung ctia cac mo hinh khi hiu khu vuc

& Chi tiét hoa diéu kién khi hau khu vuc va dia phuong
bang cach ha qui mo san pham cta cac GCM:
Do dd phan giai cua cac GCM hién nay dang con kha tho:
& Khong mo ta dugc nhimg dic diém khi hau dia phuong va
khu vuc
& Khong thé stir dung truc tiép san phén,l GCM dé xay dung
kigh ban cho cac qui m6 khu vue, qudc gia va vung lanh
tho
Can phai chi tiét hoa san pham GCM bang cac RCM
Str dung san pham GCM lam diéu kién bién cho cac RCM
& San pham RCM duoc dung dé xay dung cac kich ban
BPKH cho qui md khu vuc, quoc gia va vung 1anh tho



Tinh bat dinh va D9 tin cay cua cac RCM

& Sai so cta chinh cac RCM: Vit 1y cia mo hinh, Phuong
phap so, So do tham so hoa,...

& Sai so trong diéu kién ban dau va diéu kién bién: Gay
nén bo1 sai s6 cua cac GCM

& = Két qua ciia cac mo hinh khong c6 gi dam bio
chic chin = Tinh bat dinh



