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Vién Khi tugng Thiy vin

Tf‘(mg nhitng ndm gan day, & nudc ta, xdy dung cdc cdc kich bdn vé bién déi khi
hdu lanh thé Viét Nam thé ky XXI da dugc thuc hién trong mét sé dir dn, dé tai
nghién citu, song hdu hét déu ditng & mot $6 ude lwong chung cho cd nudce dua vao
nhitng ddnh gid chung ciia Ban lién Chinh phi vé Bién déi Khi hdu

* (Intergovernmental Panel on Climate Change - IPCC) trong lan ddnh gid ddu tién

hodc lan ddnh gid thit hai. Dwa trén cdc két qud nghién citu méi ciia IPCC, Thé‘ng
bdo ddnh gid ldn thit ba (Third Assessment Report - TAR), ddc bigt la cdc phdn mém
MAGICC, SCENGEN ciia Co quan Nghién citu Khi hgu Anh va Trung tdm Quéc gia
Nghién citu Khi quyén Hoa Ky, bai bdo trinh bay chi tiét vé phitong phdp va két qud
xdy dyng budc ddu cdc kich ban bién dbi khi hdu thé ky XXI cho 7 ving khi hdu

thuéc lanh thé Viét Nam.

1. M§ dau

Trong cdc cdng trinh [1], [2], [3], [7],
[10], [13] cling dd dua ra cdc kich bdn
vé bi€n ddi khi hdu & Viét Nam dén
cudi thé ky XXI song hau hét déu ding
& mdt s6 udc lugng chung cho ci nitde
dua vao nhitng kich ban vé bién ddi khi
hau cho toan ciu hay chi ti€t hon cho
khu vuc chdu A cda IPCC & Ian ddnh
gid dau tién dugc néu trong "thdng bdo
ddnh gid lian thd nhdt" (First
Assessment Report - FAR) ho#c Tan

ddnh gid thd hai néu trong (Second

Assessment Report - SAR).

_ Trohg cdc codng trinh [6], [11], [12]
cdc tdc gid da budc dau ti€p cin véi
nhitng ddnh gi4 chi ti€t hon dua trén két
qud cia md hinh s6 tri cdn bing ning
lugng hé thong khi hiu do Wigley and
Raper (1987) phdt trién két hgp véi cdc
md hinh hodn luu chung (GCM). K&t

qud nay da dugc M. Kelly va Ctv.

(1996) dng dung cho khu vuc Viét Nam.
Cdc bdn d6 phan bd hé s6 ty 1€ (scaling
factor) dua ra trong cdc cong trinh nay
da cho ta nhitng hinh dung cu thé vé su
khoéng dong nhét trong bi€n ddi clia
nhiét d6 va lugng mua & cdc viing trén
lanh thd nudc ta trong th€ ky XXI.

N6 ciing cho thdy néu chi ding &
nhitng udc lugng ~hung v6i mdt mic do

bién ddi cho ¢’ nudc 1a chua thit thda

ddng. Tuy nhién, cic két qua nay ciing
chua cdp nhit dugc nhiing nghién' ciiu
méi cla IPCC ciing nhy nhiing bd sung
trong phan mém SCENGEN l1a phan
mém thyc hién viéc chi ti€t héa cédc
kich bdn bi€n ddi khi hiu téi cdc ving
khdc nhau cda trai dat.

Do su khong dong nhat da néu, nén
viéc chi tiét hon cdc kich bdn vé bién
ddi khi hau cho cdc ving s& phuc vu tot
hon cho cdc nghién ctfu ¢6 lién quan.
D6 12 1y do trién khai nghién ctu nay.
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2. Céc kich ban vé bién déi khi hau
toan ciu trong "Théng bdo lan thi

(Third Assessment Report -
TAR) cia IPCC duge dung trong
phan mém MAGICC

Xdy dung cdc kich bdn (scenarios)

vé bién ddi khi hidu hay néi don gidn
hon 1a du bdo khi hau cho thé ky XXI 1a
ndi dung nghién cliu quan trong cua
IPCC, do Nhém Coéng tdc thi nhat
(WG-1) thyc hién, da lién tuc dugc cédp
nhat va phat trién qua 3-Tan ddnh gid vé
bi€n doi khi hdu toin cau, 1987-1990,
1993-1995, 1997-2000.

Nhu ta dd biét, nguyén nhin giy ra
bién ddi khi hdu ma c6t 161 12 su ndng
1én todn cau, chinh 1a do su ting lén
khong ngiing cta lugng "khi nha kinh"
nhan tao, phdt thdi tir nhiéu ngudn khdc
nhau nhu c¢éng nghiép, giao théng van
tdi, phd ring... dudc quyét dinh vé cd
bdn bdi sy ting dan s&, tde do phdt trién
kinh t& toan ciu va tinh trang triét phd
ring. Tinh trang trén do con ngudi tao
ra nén tit yéu s& phu thudc cad vao cdc
chinh sdach d@ng phé. chung cda loai
ngudi. Ping ¢ géc do cha bai todn du
bdo thi nhitng dic trung trén chinh 1a
théng s& ddu vao déng vai trd cdc nhan
t6 du bdo ma déi tugng du bdo 13 miic
d6 bién déi khi hiu toan cau, tiéu biéu
1a trudng chudn sai nhiét do va lugng
mua cho cdc thi k¥ du bdo khic nhau.
PG chinh 12 céc kich ban bién ddi khi
hau ta cin xdy dung. T [in dinh gi4
thit nhat (FAR) ngudi ta d3 dua ra nhiéu
phuong an khdc khau, trong d6 phuong
an cuc doan nhat 12 khoéng c6 su can
thiép cia con ngudi nham digu chinh

t6c A6 phat thi khi nha kinh, "qud tinh

dién ra nhu thudong 1& (business as
usual) ". O Iin ddnh gid thit hai, cdc
phudng dn da dugc b xung va hé thong
lai phong phd va diy di hon, trong dé
c6 5 phuong dn cd ban 1S92 nhu da néu
trong [6], 6 ddy c6 su tham gia ctia cdc
bi€n dan s6, toc dd phdt trién kinh té,
khd ning khai thdc ngudn ning lugng
tai tao, mic do phd ritng va chinh siach
ting pho ctia con ngudi. Trong Ian thit ba
(TAR), céc phuong 4n ndy di dugc diéu
chinh lai da dang va hdp 1y hon.

Sau khi ¢6 dudc nhitng phudng dn vé
phdt thdi, ngudi ta thi€t 14p mo6 hinh uéc
lugng sy bién déi clia ham lugng cdc khi
nha kinh trong khi quyén va tit d6 tinh
dugc Iugng bic xa tit ngudn khi nha
kinh b8 xung niy. Cdc md hinh khi hiu
dua trén nguyén 1y cin bing ning lugng
toan cAu vdi su thich tng clia hé théng
khi hdu s€ gitlp tim dugc muc ting cta
nhiét do 16p bé mit va nhing bi€n doi
khdc ctia mua-im, 16p tuyét va bing
phid, mifc ding 1én ctia muc nudc dai
duong... N&u coi trdi dit 12 dong nhit ta
c6 dugc nhitng ude lugng ban dau. Song
nhw da bi€t, khi hiu trdi dit von di cé
st phin héa va bi€n dong rit da dang
cd theo khong gian va thdi gian.

Vi th€ trong cdc nghién cttu chi tiét
v ddy dd cia minh, thay cho nhiing udc
lugng chung clia bién déi khi hiu toan

cau, IPCC di dua ra nhigu k&t qua ddnh

gid cho ting khu vyc nhu cdc chaun luc,
cdc vang dia 1y dic trung. Trong cac
thdng bao chung ctia IPCC, c4c scenar-

1ios thudng ciing chi diing & mic d6 céic

chdu luc hoidc chi ti&t hon 13 cdc ving
khi hau dic trung [16].
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MAGICC - md hinh ddnh gid khi nha

kinh giy ra bién d6i khi hu (Model for
Assessment of Greenhouse - Gas Induced
Climate Change) 12 sy t§ hdp cdc md
hinh vé chu trinh khi, vé& khi hdu va tan
bing cho phép ta udc lugng dudc nhiét
dd trung binh todn cau va cdc hé qud vé
muc nudc bién theo nhitng phuong 4n
phét thai khdc nhau cta khi nha kinh va
sol khi (chi yéu la sulfut dioxide).
MAGICC do Cd quan Nghién citu Khi
hiu Anh va Trung tdm qudc gia Nghién
citu Khi quyén Hoa Ky phit trién, trong
 d6 2 tdc gid chinh 12 T. Wigley va S.
Raper [8], [14], [15].

Piy ciing 14 2 don vi chinh cung cép
k&t qud nghién ciu cho IPCC. SCEN-
GEN - mé hinh tao kich bdn khi hiu
ving (A Regional Climate SCENario
GENerator) 12 m6 hinh tao ra mét loat
cdc kich ban bién ddi khi hau theo vang
dia 1y, trén cd s& st dung két hgp két
"qud clia MAGICC va mot loat thuc
nghiém cdc mdé hinh hoan Iuu chung,
mo hinh kép dai duong - khi quyén toan
¢iu, SCENGEN lién két ching vdi s&
liéu quan trdc khi hiu ving da tao ra
cdc k&t qua rit da dang vé bi€n dbi khi
hiu cho cdc viung, vao cdc thoi ky khéc
nhau cia th€ ky XXI. Thdi ky chuén
duge dung trong 1ad hinh hﬁy 1a 1961-
1990.

. K&t ‘qui ctia SCENGEN dugc thé
hién theo 1usi phé bién clia cdc bai todn
s6 tri 1a 5x5 d6 kinh vi. Trong phién ban
méi nhat cia MAGICC/SCENGEN -
Version 4.1, cdc tdc gid da cdp nhdt cc
két qud cda TAR vdi rdt nhiéu phuong
4n tich hop khdc nhau. IPCC da khuy&n
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cdo viéc st dung MAGIC/SCENGEN

nhu 12 mdt céng cu hiéu qud hd trg cho
cdc qudc gia, cdc viing 1anh thd nhd xdy
dung céc kich bdn vé bién ddi khi hiu

phit hgp véi diéu kién dia phuong minh.

Nhu di biét trong SAR, cdc kich ban
vé phdt thdi khi nha kinh dugc néu

'trtmg cdc IS92 (af) v6i ndi dung tém

luge da dugc gidi thiéu trong [6]. Trong
TAR céc kich ban vé phit thdi khi nha
kinh di dugc phat trién da dang hon,
dugc trinh bay chi tiét trong tai liéu
"Thong bdo dic biét vé cdc kich bdn
phdt thdi khi nha kinh" cta tdp "Thong
bdo dic biét cda IPCC vé bién déi khi
hau" [16]. Céc kich bin Iy ky hiéu
chung 12 SRES (Special Report on
Emission Scenarios). Trong TAR da
dua ra mot tip hop téi 40 kich ban vé
phit thai khi nha kinh c6 thé x4y ra
trong thé ky XXI, dugc t6 hgp lai thanh
4 kich ban goc 1a A1, A2, B1, B2. Ung
mdi kich bdn gdc 12 mdt ho cdc kich bdn
tuong dng. '

Tir 4 kich ban gdc nay, hang loat cdc
kich ban cu thé dugc hinh thanh, riéng
ho A1l con Zudc chia lai thanh 4 nhém
khdc nhau. Tir nhitng y tuéng néu cho
céc kich ban gdc, viéc xt 1y va tinh todn
lugng phdt thai trén pham vi toan cau
da dugc thuc hién bing cdc md hinh cda
nhiéu tdc gid nhu Morita, va Lee,
(1998b), - Nakicenovic (2000): Wigley
et al. (1994); Wigley (1995)...Trong
bing 1 ngoai lugng phdt thdi da dugc

“tinh cho kich bdn A1, cdn c6 téng hgp

cho céc kich bdn SRES ctia TAR va két
qua tuong ung cua cdc kich ban IS92
néu trong SAR.
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Bang 1. Céc kich ban vé phat thai khi nha kinh trong TAR [16]

CO, | CH, | N,O [CFC, ()| CO |NMVOCs| NOx | SOx
(GtC) (Mt (MtN) | HCFC, | (Mt CO) (Mt) (MtN) | (M1tS)
CH,)
Trung | Thap | Trung | Téng | Trung Trung | Trung | Thép
binh 289 binh trung binh binh binh 28
AlB | 13.5 | (289- |7.0(5.8-| binh 1663 | 194 (133-] 40.2 | (26-
(13.5- | 640) | 172) | 824 | oso- | 552) | (40.2- | 71)
17.9) - 2532) 71.0)
Cao | Trung | Trung |NhuAl| Cao Trung Cao | Cao
ALC (25.9- | binh binh ] (2298- binh (63.3-] (27-
36.7) | (392- (6.1- 3766) (167- 151.4) | 83)
693) 16.2) : 373)
Cao | Trung | Trung |Nhu Al| Cao Trung Cao | Thap
28.2 binh binh 2570 binh 110 40
AlG | (28.2- | 735 16.6 (3260- | 420 (192-| (39.9- | (27-
30.8) | (289- (5.9- 3666) 484) 132.7) | 41)
735) | 16.6)
Thap | Thap | Thdp | NhuwAl | Trung Thap Thap | Rat
4.3 274 |54 (4.8- binh 128 (114 28 thap
AIT | (4.3- | (274- 5.4) 2077 -128) (28.1- |(20.2-
9.1) 291) (1520- 39.9) [274)
2077)
27- | 236- | 48- | 38- | 363- | 58-552 |16-151] 11-
SRES| 367 | 1069 | 202 | 1096 | 3766 03
1592" 4.6- 546- | 13.7- 746- 450- 136- 403 |54- 134| 55-
=1 358 1168 19.1 875 929 232

Ghi chii: a) CFC, HCFC, HFC, PFC, .)F6 (MtC equiv.) ;b) Chi gém phdt thdi nhén _

tao (khdng gém cdc nguon ty nhién)

Phin mém MAGICC, véi phién ban
2.1 da ti€p cin véi cdc kich ban 1S92
cda SAR, va trong phién ban méi 4.1 da
cho ta cd mét thu vién cdc kich ban
SRES thudc 4 ho da néu dé ngudi st
dung c6 thé Iya chon nghién ciu.
MAGICC chia 1am 2 loai kich ban dé
md hinh ti€p c4n khj giai cdc bai todn
bi€n d6i khi hau: "kich bin khoéng -
chinh sdch" (Non-policy Scenarios dugc
goi 1a Reference Scenario) vi kich ban

¢6 chinh sdch diéu tiét cda con ngudi
(Policy Scenario). Trong pham vi bai
bdo nay chiing t6i chi st dung kich ban

- dugc IPCC khuyén cdo ding 1am ¢d s&

va dudc mic dinh trong MAGICC. 6
la kich bdn A1B-AIM (Reference) va
B2-MESSAGE (Policy). Hinh ! cho ta
do thi biéu thi sy bi€n déi cia lugng
phét thdi CO2 (GtC) trong thé& ky-XXI
ke ti 1990 ng vdi 2 kich ban ph'lt thai
da néu.
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Tit c4c kich ban phat thai khi nha
kinh di chon, & diy 1a A1B-AIM, Khong chinh séch: Kich bin AIB-AIM
cudng d6 phét xa tit céc khi nha kinh C6 chinh sach: Kich ban B2-MESSEGE
" va tr sol-khi sau khi
dugc cdc md hinh tinh
ra sé& 1a co s3 cho viéc
chay cdc md hinh khi
hiu toan cau. MAG--
ICC sit dung mo6 hinh
chudn nuéc tréi -
khuéch tin (upwelling
- diffusion Model), cin _
bing ning igng (ener- |1 <
gy-balance Model) do == e e e
Hoffert (1980) va sau | .
dé la Wigley va Raper /“‘\_
(1987, 1993, 2001,2002) | |

~ Khoéng chinh séch vé nhién liéu
Khoéng chinh sich vé pha ritng

— (C6 chinh sdch vé nhién liéu

C6 chinh sach vé ph4 rimg

phét trién dé tinh mic = = o
dd ting nhiét 46 trung
binh toan cAu. Hinh 1. Dién bién ctia téng luong phat thai CO,[16]

K&t qud dugc trinh
bay trong hinh 2a bao .
g6m dudng wdc lugng tot nhaf, bién dudi va trén theo kich ban phat thdi A1B-AIM
va udc lugng tot nhat theo kich bdn phét thdi B2-MES. Cing v4i md hinh da néu,
trong MAGICC con sif dung cdc md hinh tan bang (Ice-melt models) trong TAR dé
tinh muc nude bién dang. ‘ '

5

Bién déi nhiét do.(°C) _
Khéng chinh sidch: SRESA 1B — AIB
C6 chinh sédch: SBESB2 - MESSAGE

K&t qua tinh muc nuGc bién ding
trong trong phan mém MAGICC
ting véi kich ban phdt thdi A1B -
AIM dugc néu trong hinh 2b.

8

Lic]

Tap chi Khi tuong Thuy yan * Thdng 1/2006




'NGHIEN CUU & TRAO POI

o

Bién déi myc nuée bién (cm)
Khong chinh sach: SRESA1B — AIB
~C6 chinh sach: SBESB2 - MESSAGE

Hinh 2. Bién déi cha nhiét
dd trung binh toan ciu (a)
va muc nudc bién dang (b)
so v6i nam 1990 [16]

K&t qua tinh mic ting nhiét d6 trung binh toan ciu so véi nam 1990 qua cic
thdp ky wng vdi kich bdn phit thai A1B-AIM, wéc lugng t&t nhat (bang 2).

Béng 2. Bi&n d6i nhiét do trung binh toan ciu so véi nim 1990

Thapky | 2010 | 2020 | 2030 | 2040

2050 | 2060 | 2070 | 2080 | 2090 | 2100

At'C 0,28 0,48 0,79 1,17

148 | 1,84 | 215 | 240.| 2,60 | 276

Tuy nhién, khi hiu trén bé mit trai
dat phan bé rat phiic tap, khong ton tai
tinh dong nhat theo c4 khong gian va
thoi gian. Chinh vi th& wdc lugng néu &
bdng 2 chi ¢6 § nghia dinh hudng,
khong phdi 12 dién bién thuc cda su
bié€n d6i nhiét d6 16p bé mit trén mot
khu virc cu thé.

P& mo6 phéng khi hau néi chung,
nhitng bi€n doi khi hiu c6 kha ning x4y
ra & cdc viing, ngudi ta da si dung cdc
md hinh GCM hay AOCGM. Trong
SCENGEN, cdc tic gid da st dung téi
17 md hinh s6 khéc nhau cé dang trén
d€ m6 phdng khi hau va bi€n déi khi
hdu toan cdu. Ta c6 thé ding mot md
hinh riéng 1€, cling c6 thé st dung dong
thoi nhiéu md hinh mot lic theo kiéu du
bdo tong hgp (ensemble forecast), vi
mdi md hinh ¢6 mdt th€ manh, mot
pham vi thé hién sdt hon véi thuc t&.
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Khi st dung dong thoi nhiéu mé

hinh, k€t qua s& 1a trung binh cilia tat cd
cdc phuong dn da chon. V6i trudng hop
mic dinh, SCENGEN d4 chay dong thdi
v6i 6 md hinh. P6 1a CSM98, ECH395,
ECH498, GFDL90, HAD295, HAD300.
Chay phan, mém SCENGEN véi 6
mo hinh trén ta duge k€t qud tuong tu
nhu da sit dung trong TAR ciia IPCC.
C6 nhiéu phuong 4n khdc nhau dé Iua
chon két qud khi chay SCENGEN, nhu
trung binh, chuén sai (so v6i 1990):... ¢6
thé chay cho tiing thdng, mua hay c3
nam; chay cho ting thap ky cla thé ky
XXI véi @6 phan gidi 5x5 d6 kinh vi.
Qua cédc k&t qua chay cho toan ciu
c6 thé nhan thiy: khong phai ndi nao
nhi€t d§ ciing ting nhu nhau ma khéc
nhau khd nhigu. Vi du véi mdc ting
nhiét dg trung binh ndm dén cudi thé ky

so vdi ndm 1990, viing Bic cuc 12 noi
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cé muc do ting 16n nhat dat tdi 6°C &
mot s& & thudc Bic Bing Duong va bic
Sibéria thudc nudc Nga. Mot phan 16n
Janh thd chau A thudc déng nuée Nga
va bic Trung Qudc cé miic téng. vugt
qud 5°C. Khu vyc Péng Nam & ¢6 miic
ting ph6 bién 2,5 -3,0°C.

Khu vuc ¢6 miic do thay ddi nhiét 46
thap nhat vao cudi thé€ ky XXI 1a mot s&
viing trén Théi Binh Duong gin Chau
Nam Cuyc chi dudi 0,5°C. Thay déi cla
lugng mua do bién ddi khi hiu toan ciu
con dién ra con phic tap hon.

Theo "udc lugng t5t nhat", d&n cudi
th& ky XXI, mic thay d6i clia lugng
mua dao dong tif -40% dén +140%. Vi
du: tai 6 25-30°N/5-10°N mic ting clia
lugng mua ndm 1€n t6i 136% so vGi ndm
1990, con tai & 20—25031125—1300W lai
gidm di 61 41,9%. Trén khu vuc DBong
Nam A, mic bién d8i khong 16n, phd
bi€n & khoang tit -2 d&n 10% ciia ludng
- mua nim vao cudi th€ ky nay. '

3. Bién d6i khi hau khu vuc Bién
Pong va Viét Nam ) ) _

Chiing t6i st dung phan mém M A G-
ICC/SCENGEN dé khdo sit mifc bién
déi cda nhiét d6 v2 lugng mua cho khu
vc Bi€n Péng vd Viét Nam (0-
30°N/100-120°E.
 Trong nghién cifu nay chi néu ra két
qua chay theo "udc lugng t6t nhat (best
estimation) cho 2 y&u t8 trén t6i nim
cudi cling cta ting thap ky trong thé ky
XXL. B - '

Tam diém cdc 6 ludi dudc coi 1a
diém dic tfu’ng cda & va ciing 1a diém
dit gid tri nghi€m cta bai todn.

Dé khdo sdt phdn bé chi tiét hon trén
khu vic ciia mdc do thay déi nhiét do

hay Iugng mua ¢4 nidm ciing nhu hang

_thdng, ching t6i ding phan mém Sufer

dé ti€n hanh ndi, ngoai suy va thiét Iép
cdc bdn d‘ﬁ dang tri cho toan viing véi
gid thiét dic tinh cia mit dém da dugc
thé hién qua phan mém SCENGEN.

Kink d

Hinh 3. Nhiét do tang ctia nam 2100
so v6i nam 1990

a Nhigtdo

" Hinh 3 Ia ban db phn b& mic ting
ﬁhiét' d6 vio nim cudi ciing ciia thé ky
XXI so v4i ndm 1990 cho toan khu vuc
nghién ctu. Tir bdn d6 nay c6 thé nhan

‘thdy: -

- Nhiét do 'tr'ung' binh nim da ting

Tap chi Klu tugng _Th_uj? van * Thdng 172006
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trén toan khu vuc, v6i miic trung binh tir
2,3 dén 2,8°C.

- Mic ting thdp nhét 12 phia déng
nam Bién P6ng. Miic ting nay ting dan
theo huéng déng nam - tdy bdc. Ving
nii Tdy BHc c6 mic ting nhiét do nhigu
nhat. Trén dit lién nudc ta, nhiét dd
tdng thap nhat 12 Nam Trung B6 - Nam
Tay Nguyén.

Cung véi sy khong dong nhit theo
khoéng gian, bién d6i khi hiu ciing
kh6éng gi6ng nhau theo thdi gian.
SCENGEN cho phép ta khio st bién
ddi khi hau dién ra theo tiing thang. D61
khu vuc nghién citu, két qud khdo sit
mifc bién d6i vé nhiét dd cho 12 thdng
tinh dén cudi th€ ky XXI theo "udc
lugng t6t nhat" cho ta mot s& nhén xét
sau: |

- Trong céc thang, trén toan khu vuc
nghién cdu nhiét d§ trung binh déu c6
xu th€ ting, nhung mifc do ting khong
hoan toan gidng nhau ca vé tri s6 va dic
diém phan b6 theo lanh thd.

- Céc.thdng'mua lanh thudng c6 mifc
dd bi€n ddi nhiét dd cao hon cdc thing
mia néng. Mic d6 cao nhidt vao cédc
thdng mua lanh dat t6i trén 3°C, trong
dé thang IV dat t6i 3,4°C. '

- Mifc bién d6i néi chung tang dan tif
bién vao dat lién, ngoai trirthing VI
Céc thdng gifta mia lanh, (tif thang XI
dén thdng II) hudng ting theo chiéu tiy
bdc déng nam, viing c6 mifc d6 ting cao
nhét & phia tay bic lanh thd Viét Nam.
Céc thang khdc, ving ¢6 mifc d§ ting
cao nhat lui xudng phia nam, trén 1anh
thé Cam Pu Chia - Th4i Lan hoic ngudc
lén phia bdc phia lanh thd Nam Trung
Qudc.

b. Lugng mua

Khoéng giéng nhu nhiét do, bién ddi
cta lugng mua dudc tinh theo ty 1€ (%)
cda tdng (ddu +) hoic gidm (ddu-) so
v6i lugng mua ciia ndm 1990. Hinh 4
cho ty 1& % thay ddi cta lugng mua nim
tinh cho ndm cu6i thé€ ky nay. Qua hinh
7 c6 thé thay:

Hinh 4. T 1& (%) thay ddi ciia luong
mua ndm 2100 so v6i ndm 1990

- Lugng mua nam trén toan khu vuc
nghién ciu déu cé xu th€ ting nhung
muc db ting khdc nhau khd nhiéu, tir
2% dén 11%.

- Mic ting clia lugng mua ndm 16n
dan tir bién vao dat lién, tir ddng sang
tdy & phan bic va tif nam l1&én bic & phan
cuc nam. Trén ldnh thd Viéi Nam,
lugng mua ndm cé mic tdng khodng ti
4-9%.

Tuong tu nhu d6i v6i nhiét do, két
qud chay cho ty 1& thay ddi cia lugng
mua thdng cho thdy:
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- Céc thdng mia khd kéo t6i dau
mila mua (t¥ thing XI dén thing V),
lugng mua thang khéng chi ¢6 xu thé
ting ma ton tai cd xu th€ gidm. Miic
ting cao nhat 1én t6i trén 60% (thdng I)
va mic gidm nhiéu nhat cling t6i 40%
(thdng IV).

- Hau hét cdc thdng clia mia mua
(thdng VI dén thang X), lugng mua trén
khu vuc déu cé xu thé ting. Tuy trong
cdc thing nay ty 1€ ting khong 16n song
lugng mura ting thém lai 16n hon nhiéu
so véi lugng mua ting hodc gidm vao
cdc thdng mua it mua nhu da néu trén
khu vuc.

- Trén lanh thd Viét Nam, ngoai tri
thang XII 1a thdng gin nhu cd nudc déu
c6 xu thé& gidm, cdc thdng khdc lugng
mua c6 xu thé gidm chii y€u & nita phan
phia nam. Trong cédc thdng cé lugng
mua gidm, ddng luu y 13 thdng IV va Vv
vi ddy 12 cdc thdng m3 ddu mda mua va
ciing 12 cdc thdng c6 lugng mua khé 16n.
C4 2 thing nay lugng mua gidm bao
tram phin 16n 1anh thé nudc ta ti Bic
Trung BO trd vao. Riéng thdng IV mifc
gidm 1ént6i 40% & Nam B§, trén 30%
Nam Trung B va Nam Tay Nguyén.

- Lugng mua ting 1én trong hau hét

c4c thang miia mua ¢ Bic B§. Mifc ting
cao nhit & Bic Bo vao thdng X, 1én téi
349% & Ty Bic, 25-30% & Pong Bic va
déng bing Bdc Bo. Poi véi Nam Bo
lvgng mua ting cao nhat vao thdng XI,
1én téi 40%.
4. Céc kich ban bi&n ddi khi hau cho
c4c vung khi hau thudc 1anh thé Viét
Nam .

C4c ving khi hiu thudc lanh thd Viét

Nam duge 1ay theo cudn "Khi hiu va
Tai nguyén khi hdu Viét Nam" do NXB
N6ng nghiép 4n hanh nim 2004 (hinh
5).

Ty

L= s
. q\.;\,_'_ BINN BONG

=y

10

E) 1l 1ln I o 1=

Hinh 5. Ban dé phan vung khi hau
Viét Nam [8]

Dua vao két qua khai thdc phén tich
trén, 4p vao ban do phan viing nay ta c6
thé tinh dugdc gi4 tri trung binh muc bién
ddi clia nhiét d6 v lugng mua cho ting
viing thudc lanh thé nudc ta theo cong
thifc: '

— 1
AT=§iAT(S)dS )

& day, 12 midc bi€n ddi trung binh cla
dic trung T trén ving c6 dién tich S, 1a
mifc bién ddi cta T tai diém s . Néu
mién S dugc chia thanh N phan ti c6
dién tich biing nhau va @ng v6i phan ti

thit i ta ¢6 mic bién déi (i=1,N) cong

thic (1) trd thanh:

— 1 &
AT = —]\}';AT, (2)
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Do viéc xdy dung cidc kich ban vé
bién ddi khi hau cho cdc viing c¢an quan
tdm trudc tién 12 sy bién ddi cla cédc dic

trung ndm . Vi th€ ching t6i tién hanh

tinh gid tri bi€n déi trung binh (ing vdi
"udc lugng t8t nhat") cla nhiét dd va
lugng mua cho cdc viing theo cong thiic
(2). Két qué dugc néu & bang 3 va 4.

Bing 3. Mdc ting nhiét do trung binh (°C) qua céc thap ky ctia thé ky XXI
so v6i ndm 1990 cia cdc ving khi hau thudc lanh thd Viét Nam

e e

Téng hop 1990|2010 2020 | 2030

2040

2050 | 2060 |2070| 2080 | 2090 | 2100

Tay Bic | 0 ]0,275(0,507 | 0,794

1,134

1,489 1,83 |2,178|2,449 | 2,656 | 2,779

Dong Bic Bo 0,275]0,499 | 0,797

1,087

1,478 1,735 [2,127[2,349 | 2,634 -| 2,754

- [P Bing Bic Bo 0,275/ 0,505 | 0,772

1,097

1,476 1,729 (2,103 2,277 | 2,563 | 2,703

Bic Trung Bo 0,299]0,500 | 0,742

1,088

1,442 | 1,716 |2,067| 2,240 | 2,501 | 2,660

Nam Trung Bo 0,280| 0,484 (0,713

1,060

1,363| 1,676 [1,898(2,158 | 2,383 |2,453

Tay Nguyén 0,285]0,458 | 0,706

1,014

1,372] 1,621 [1,901] 2,102 | 2,343 |2,456

ol|Oo|Cc|o|o|O

Nam B6 0,273] 0,457 | 0,734

1,015

1,391] 1,623 [1,945|2,107 | 2,341 | 2,455

Tur két qué trén cho thay:

- Trong th€ ky XXI, nhiét do trung
“binh ndm trén t4t c4 cdc viing thudc lanh

~ thd nude ta déu c6 xu thé ting. Mic do
ting tuy khdng gidng nhau song khic
nhau khong nhiéu.

Theo "udc lugng t6t nhat", véi kich
ban phdt thdi khi nha kinh nhu da néu,
muc ting nhiét do trung binh vao nim
2100 so v6i nam_ 1990 theo cdc ving
khodng tir 2,5 dén 2,8°C.

- Mdc ting nhiét do trung binh trong
cdc thip ky & cdc vung dao dong trong
khodng tir 0,1 dén 0,4°C, cao hon ci
thdp ky 90 ciia th& ky XX 1a thip ky ¢6
tdc do ting nhiét manh nhit ciia nhing
th€ ky trudc.

- Céc viung khi hiu phia Béc c¢6 mic
do tang nhiét dd cao hon cdc ving phia
Nam, trong d6 T4y Bic 1a ving c¢é mifc
Jd0 tdng nhiét d6 cao nhat va Nam Trung
B0 c6 mifc d¢ ting thap nhat.

Bédng 4. Mic thay d6i ty 1€ (%) lugng mua nim qua cic thap ky cia thé ky XXI
so v6i ndm 1990 cda cédc viing khi hju thudc 1anh thé Viét Nam

Tong hop

1990

2010

2020

2030

2040

2050

2060

2070

2080

2090

2100

Tay Bac

0

0,81

1,62

2,54

3,7

4,76

6.01

6.88

8.07

8,24

8.78

. [Pong Béc Ba

0,87

1.45

2,3

3,21

4,28

5,09

6.26

6.66

7,52

7.98

Dong bang Bac Bo

0,9

1,46

2,35

3,23

4,44

5,12

6,45

6.7

1.84

8,34 |

Bic Trung Bo

0.83

1,59

2,34

3,16

4.45

4.89

5.55

6,59

1,74

8,25

Nam Trung Bo

0,67

1,08

1,76

2,45

3,32

3,94

4,93

5,22

5.88

6,27

Tay Nguyén

olojo|lo|o|o

0,68

1,13

1,78

2,53

3,39

4.06

4.97

5,37

3,92

6,37

Nam Bo

0,66

0,93

1,33

2,01

2.53

3,19

3,66

4.25

4,39

4,70
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- Mitc do thay d6i cta lugng mua
nim vao nidm cudi th€ ky XXI so véi
1990 cho thdy cdc ving déu c6 gid tri
"4+", nghia 12 lugng mua déu ting 1én,
trung binh khoang t'’S d€n 9%. Nam B6
1a ndi c¢6 lugng mua ting it nhat (4,7%)

con Tdy Bidc 13 noi ting nhiu nhat
(8,8%), ti€p d6 12 Pong bing Bic Bo va

Bic Trung B6 déu cé mifc ting trén 8%.

- Tuy chua c6 diéu kién khdo sdt chi
ti€t cho cdc mua, cdc thidng trong nim
song qua phan tich & trén cho thdy vao
th&i ky miia it mua, nhat 12 thai ky mia
xudn phin 16n cdc ving thudc 1anh thd
nudc ta,
Nam déu ¢6 Iugng mua gidm. Bl vio
phan gidm nay, cdc thing mia mua &
tat cd cdc viing déu cé lugng mua ting
ding ké.
5. K&t luan

Cap nhit cic k&t qua nghién citu méi
ctia IPCC trong viéc "ddnh gi4 bién ddi
khi hdu toan cau",

nhit 13 cdc viing thudc mién

vao két qua nghién

nhim gép phén hiéu chinh cho phil hgp
hon nhitng chién luge dng phé di.duge
xdy dung gép phan gidm thié€u nhiing
tdc dong tiéu cuc clia bi€n d8i khi hau
d&n mbi nudc mot cach hop 1y.

Hiéu chinh cdc kich ban vé bién déi

‘khi hdu 1a khau quan trong cla cong

viéc nay.P&i v6i nudc ta, van dé xay
dung céc kich bén bién ddi khi hiu con
it dugc quan tdm, ddc biét viéc ung
dung céc phuong phdp s0 tri hién dai va

- clp nhit cdc k€t qud méi cia IPCC

nhim tao ra nhitng cd s§ khoa hoc cho
vidn dé nay, cling nhu chi ti€t héa cdc
ving. Két qud trén ddy ndm trong
huéng nghién ciu da néu song chi mdi
& budc dau mang tinh tht nghiém,
nhiéu n6i dung chua dugc khdo sit. Hy
vong vin dé nay s& dugc ti€p tuc
nghién ctfu nhim tao ra cd sd khoa hoc
cho nhitng két ludn c6 tinh chién luge &
nudc ta trong viéc thich @ng vdi nhitng
bién doi khi hau toan cau.

cifu clia cdc nudc 12 yéu ciu tit yéu
Tai liéu tham khao

Tran Viét Li&n. “Bi&n ddi khi hiu va nhiing tdc dong ~ta né d&én Nong nghiép
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Tran Viét Lién. Tdc dong bién ddi khi hdu va nudc bi€n dang dén ving ven
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CAU TRUC THONG KE TRUONG PO CAO VA NHIET PO KHONG KHi
KHU VUC BIEN PONG VA LAN CAN

TS. Nguyén Ping Qué
Trung tdm Tu liéu Khi tugng Thiy vin

’,Tmng pham vi ¢éng trinh nay trinh bay két qud tinh todn nghién citu dgc
dié’m cdu triic théng ké truomg nhiét dé khong khi va truong dé cao dia thé vi tr.;?n
cdc muc fIc?ng dp khdc nhau trong rcfng aoi luu khi quyévn tai khu vicc Bién Déng va
lan cdn nhdam tao co sé khoa hoc cho viéc gidi cdc bai todn khi tugng iing dung.

1. Co s& 1§ thuyé&t v ngudn so lieu
phuc vu nghién cdu

Do yéu cdu cta thyc tién @ng dung
nén van dé cau tric théng ké trudng cac
dai lugng khi tugng quy md 16n da dugc
nhiéu nha khi tugng hoc trén thé gidi
quan tim nghién ciu t rdt sém [1].
Trong nudc cling dd c6 mot s8 codng

trinh dugc thuc hién trén cd s& ngudn s&

liéu hién c6 tai tiing thdi diém [2,3].
Trong thdi gian gan ddy, thdng qua cic
chuong trinh hgp tdc Quéc t€ d3 xuit
hién mot kha ning mdi thu thap thém
cdc ngudn so liéu bd sung, chii y&u trén
viing Bién Péng va vinh Thdi lan, md
ra diéu kién thudn 1gi dé xem xét lai bai
todn niay mot cdch day dd hon.

Co s3 1y thuy&t ham ngdu nhién va
ttng dung trong khi tugng thuy vin da
dugc trinh bay trong [1]. Nhiéu cong
trinh ciia céc tac gid kinh dién dd ching
minh sy thod min cda cdc gid thuy€t co
ban 1am nén tdng cho viéc dp dung c6
hiéu quad 1y thuyé. ham.ngdu nhién
trong nghién ctu ciu tric thong ké
trudng cdc dai lugng khi tugng véi cac
quy mo khoéng gian va thdi gian khéc
nhau [2,4]. Cht yé&u viéc nghién ciu
duogc thuc hién trén cd sd tinh todn céc
ddc trung sau:

Ham cdu triic (1)

)=[rG)-r G

Ef(ﬁr?l): B'(ﬁafz

Néu trudng y€u td khi tugng 1a dong
nhat d6i véi ham cdu tric thi ham nay
khéng phu thudc vao tling vectd ma chi
phu thudc vao vectd 7 —7

nz_,—(ﬁsr'z)zf'(ﬁ)f'(’_"z) (2)

Ham tuong quan
Quan hé gitta ham tu tudng quan va
ham céu tric: (3)

bf(r,,r) mf(r,, )+mf(2,  )- ')m( )

Phuiong phdp khit dnh huéng sai sé
quan trdc

+ Sai s6 ngiu nhkién lam ting d0 tdn
man 1én mdt dai lugng bdng binh
phuong trzug binh clia sai s6 tai diém
do:

—

Fr=r+n) @

+ Sai 6 quan tric lam ting ham cdu
trdc 1én mot dai lugng bing téng binh
phuong trung binh cda sai sO tai hai
diém.

2

+ Sai s6 ngiu nhién lam gidm gid tri
ham tuong quan chudn hod theo ty 1&
sau (trif truong hop r=0).

Tap chi Khi tu’o’ug Thuy van * Thang 1/2006




