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Tom tat: Bién déi khi hdu (BPKH) dang gia tdng nhanh chdng trén todn cbu va tdc déng ddng ké dén
kinh té-xd héi, méi trudong va con ngudi. Déng Nam A (PNA) duroc xem Ia mét trong nhiing khu vuee chiu énh
hwéng ndng né cia BBKH do ddc thi vé vi tri dia ly va diéu kién kinh té-xd héi. Nghién ciru nay duoc thuc hién
nhdm ddnh gid khuynh huéng, tdc déng clia BDKH va mét sé yéu té c6 lién quan tai mot s6 quéc gia & DNA
trong giai dogn 1983-2022. Di¥ liéu dugc thu thdp gbm phdt thdi khi nha kinh (KNK), nhiét dé trung binh ndm,
bién déi nhiét dé trung binh ndm (TBN), tén sudt thién tai khi hdu (TTKH); thiét hai vé ngudi va kinh té; va cdc
chi s6 rui ro va néng lwc trng phd. Phén tich théng ké mé té va phdn tich twong quan duwoc dp dung nhdém dinh
Iwong méi lién hé giita phdt thai KNK, nhiét dé va TTKH & mét sé quéc gia PNA. Két qud nghién ctru cho théy,
nhiét dé trung binh tdng khodng 0,34°C, bién déi nhiét d6 TBN tdng khodng 0,84°C va tdn sudt TTKH tdng gép
2,3 lén trong giai doan 1983-2022. Cdc quéc gia chiu tdc déng manh bao gém Philippines, Indonesia va Viét
Nam. Méi twong quan cd y nghia gilta phdt théi KNK va su gia téng nhiét d6 duoc ghi nhdn & 6/8 quéc gia
nghién ciru, trong khi @6 méi quan hé ¢ y nghia gitta nhiét dé va tén sudt TTKH duwoc ghi nhén & 3/8 quéc
gia nghién ctru (p<0,05) cho thdy su khdc biét vé diéu kién tw nhién, kinh té - xd héi va ndng luc tng phd.
Trung binh déi vdi 8 quéc gia nghién citu, cé khodng 2.507 ngudi/100.000 ngudi bi Gnh hudng bdi TTKH véi
thiét hai kinh té trung binh khodng 0,42% GDP. Nghién ciru gép phdn lam ré méi lién hé giita phdt thdi KNK,
gia tdng nhiét dé khéng khi va tén sudt TTKH tai 8 quéc gia DNA trong giai doan 40 ndm qua. Minh chirng tir
nghién ctru ndy la co sé cho viéc phdt trién cdc chinh sdch thiét yéu nhuw cat gidm phdt théi KNK, téng cudng
ndng lwc ting phé nhdm gidm thiéu tdc ddéng cta BDKH va thién tai lién quan.

Tir khéa: Bién déi khi hdu, thién tai khi hdu, phdt théi khi nha kinh, D6ng Nam A.

1. Mé dau
Trong nhitng thap ky gan day, BDKH d3 va

thuong do BDKH do dac thu vé dia hinh va diéu
kién kinh té-x3 hoi. Khu vire nay cé nguy co phoi

dang dugc ghi nhan & nhiéu khu vyc trén thé
gidi. Nhiét d6 trung binh toan cau d3 tdng hon
1°C so vd&i thoi ky tién cdng nghiép [1]. BDKH
dugc xem la yéu t6 thac thdy sy gia tang tan
suat va cudng do cla cdc thdm hoa tu nhién nhw
bao, |U lut, han han va séng nhiét trén pham vi
toan cau [2]. Do d6, hang triéu ngudi cé nguy
co bi anh hudng truc tiép va gidn tiép dén sy an
toan, strc khde, phat trién kinh té va gido duc.
DNA 13 mét trong nhitng khu vire dé bi t6n
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nhiém cao d6i vdi cac hiém hoa thoi tiét va khi
hau cuc doan, dic biét 1 cac vung thap triing
ven bién, hai ddo, khu vuc déong dan cu va do
thi hda [3-4]. Hon nita, BDKH cé thé thac day
nudc bién dang, xam nhap man va gy bat loi
cho nong nghiép cling nhu da dang sinh hoc [5].
Theo théng ké clia Ngin hang phat trién Chau
A, ¢4 hon 60% dan s6 & khu vwre DNA chiu tac
dong trwc ti€p cla BPKH va TTKH [6]. Qua d4,
BDKH dudng nhu lam tang tinh tén thuwong cua
co s& ha tang, cdc hé sinh thai va tai nguyén
quan trong phuc vu phat trién dan sinh & khu
vire nay. Vi vay, viéc phan tich, danh gid nguyén
nhan, khuynh huéng va tac déng cta BDKH theo




khong gian va thoi gian c6 tdm quan trong trong
viéc danh gid vai tro cta phat thai KNK, xac dinh
khu vuc dé bj tén thwong dé xay dung k& hoach
hanh déng hiéu qua. Tuy nhién, cic nghién ctu,
danh gia BDKH déng thoi xac dinh méi quan hé
gitta cac yéu t6 lién quan dén BPKH tai mot s6
quéc gia & DNA, dic biét |a sy gia tdng nhiét
dd va tan sudt TTKH con kha han ché. Nghién
clru ndy nham phan tich va danh gia dit lidu lién
quan dén BPKH bao gom (i) Khuynh huéng cla
BDKH va tan sudt TTKH; (ii) Twong quan gitra
phat thai KNK, BDKH va TTKH; va (iii) Tac dong
cla BDKH dén con ngudi va kinh té€. Két qua
nghién clru cung cap minh chirng khoa hoc vé
BDKH va cédc tac dong lién quan dé phat trién
chinh sach giam nhe va thich &ng véi BDKH tai
mét s6 qudc gia PNA.
2. S04 liéu va phwong phap nghién ciru
2.1. Déi twgng nghién ciru

Dai tuwgng nghién ctu bao gém: (i) BDKH
(nhiét d6 khong khi va bién d6i nhiét dé TBN);

(ii) TTKH (cdc sy kién tu nhién bat thuwong lién
quan dén BDKH bao gbm nhém hién tugng khi
twong nhu bao va han han va nhédm hién tuwgng
thay van nhu 1 lyt); (i) Tac déng cta BDKH va
TTKH (s6 liéu tlr vong, thuong tich, mat noi &,
thiét hai vé kinh té); (iv) S6 liéu vé kinh t& - xa hoi
(dan s&, GDP, phat thai KNK).
2.2. Pham vi nghién curu

- Vi tri dia ly: Nghién clru duoc thuc hién
tai mét s6 qudc gia thudc khu vue DNA, cé téc
dd phat trién kinh té twong ddi nhanh di kém
v3i xu huédng gia tdng phat thai KNK. Pham vi
nghién ctru bao gdm Campuchia, Indonesia, Lao,
Malaysia, Myanmar, Philippines, Thai Lan, Viét
Nam (Hinh 1). Cac quéc gia Singapore, Brunei va
Timor-Leste cé dién tich Ianh thé kha nho va cé
sy khéng déng nhat vé dit liéu nén khdng duoc
xem xét trong nghién ctru nay.

- Thoi gian nghién ctru: Dt liéu phuc vu
nghién clru dugc thu thap trong giai doan tir
nam 1983-2022.
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Hinh 1. Vi tri dia ly cda cdc quéc gia & DNA va mét s6 quéc gia Ién cdn: CA: Campuchia; IN: Indonesia; LA: Ldo;
MA: Malaysia; MY: Myanmar; PH: Philippines; TH: Thdi Lan; VI: Viét Nam (QBHS: Quan ddo Hoang Sa; QPTS:
Quan déo Trwdng Sa); Sl: Singapore; BR: Brunei; Tl: D6ng Timor; NE: Nepal; BU: Bhutan; va BA: Bangladesh
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2.3. Thu thap dir liéu

- Nhiét d6 trung binh va bién déi nhiét do
TBN (Annual Surface Temperature Change)
duorc thu thap tir Bang thong tin vé bién déi khi
hau cta Quy Tién té Quéc té vai thoi ky chuan 13
giai doan 1951-1980 [7].

- S8 liéu t&r vong, thuong tich, mat noi &,
téng s6 ngudi bi anh hwédng, tdng thiét hai vé
kinh t&€ dwoc thu thap tir Co s& dit liéu sy kién
khan cap [8].

-S6 liéu dan s8, GDP, phat thai KNK dwoc thu
thap tlr trang web cdia Our World in Data [9].

- Diém dénh gid Nguy co va phoi nhiém do
khi hau, Thi€u nang lyc &ng phoé va Tinh tén
thwong dwoc thu thap tir Trung tdm Kién thirc
Quan ly RUi ro Thién tai. Thang diém danh gia
gdm: Rat thap (tir 0 dén < 2,0); Thap (tr 2,0 dén
< 4,0); Trung binh (tir 4,0 dén < 6,0); Cao (tir 6,0
dén < 8,0); va R4t cao (tir 8,0 dén <10) [10].
2.4. Xt ly sé liéu

Théng k& mé ta duoc st dung dé danh gia
khuynh huéng BDKH va dit liéu lién quan trong
giai doan tlr 1983-2022. Phan tich phuwong sai
mot yéu t& (One way - ANOVA) va Tukey HSD
(p<0,05) dwoc sir dung dé kiém dinh sy khac
biét dit liéu gilta cac giai doan nghién cutru.
Phan tich twong quan (p<0,05) duoc sir dung
dé danh gid méi quan hé cé y nghia gitra KNK
va nhiét do6; gitra nhiét do va TTKH. Truwdc khi
thuc hién phan tich théng ké, s6 liéu dwoc kiém
tra tinh d6ng nhat phwong sai bang kiém dinh
Levene (p>0,05) va chuyén déi logarit khi can
thiét; Dt liéu khuyét d3 dugc xac dinh va loai
khoi nghién ctru. S8 liéu dwoce xt ly va phan tich
bang Microsoft Excel 2016 va R phién ban 4.4.3
RStudio [11].

3. K&t qua va thao luan

3.1. Khuynh hwéng bién déi khi héu va thién
tai khi hdu & Péng Nam A

Nhiét do, tan suat TTKH va KNK cé su bién
déng dang ké theo thoi gian tir ndm 1983-2022.
Nhiét dé trung binh tang khoang 0,34°C va ghi
nhan murc ting dang ké (p<0,05) & hau hét cac
qudc gia nghién clru, dac biét |a tai Indonesia,
Lao, Malaysia va Viét Nam (Bang 1). Ddi véi
Thai Lan, nhiét d6 trung binh cé xu hudng én
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dinh t&r ndm 1983-2002 va bién déng nhe trong
giai doan 2003-2022 (Bang 1). Twong tw, bién
déi nhiét d6 TBN cé xu hudng tdng manh vdi
bién do gia tidng bién d6i nhiét d6 TBN khoang
0,84°C giai doan 1983-2002 va co s gia tang
dang ké theo thoi gian (p<0,05) (Bang 1). Pac
biét, tlr ndm 2013-2022, tai mét s6 qudc gia nhu
Philippines va Viét Nam da ghi nhan muc tang
bién d&i nhiét dd TBN |én dén khoang 1°C. Sy
gia tdng dang k& nhiét d6 trung binh va bién d6i
nhiét d6 TBN cho thdy sy dm Ién lién tuc cua
cac qudc gia nghién ciru néi riéng va khu vuc
DNA ndi chung trong 4 thap ky qua va phu hop
v@i ghi nhan vé khuynh huéng dm 1én chung cla
toan cau [1], [12].

Song song vdi sy gia tdng vé nhiét d, tan
suat TTKH tir 1983-2022 ciing dwoc ghi nhan
tdng gdp 2,3 [an (Bang 1). Cac qudc gia cd tan
suat TTKH tang cao nhu Viét Nam (tdng khoang
2 lan), Indonesia (tdng khodng 4 lan), Malaysia
(tang khodng 9 [an) (Bang 1). Riéng ddi vdi tan
suat thién tai khi hau ghi nhan mirc cao qua hau
hét cac giai doan nghién clru (Bang 1).

Nhin chung, nhiét dd trung binh, bién d6i
nhiét dd TBN va tan suat thién tai gia ting déng
ké tai cac qudc gia nghién clru trong 4 thap ky
qua. Bién déi nhiét dd TBN d3 tang dang ké tur
nam 1983-2022, dac biét tang manh trong 20
nam gan day cung vdi sy gia tang tan suat TTKH.
Philippines va Viét Nam dwgc ghi nhan la mot
trong nhirng quéc gia chiu dnh hwdng nang né
cla BPKH trong khu vurc va trén toan ciu [13].

Trén toan khu vye nghién cru cling ¢6 sy gia
tang dang k& lvgng KNK phat thai trong 40 ndm
qua vdi téc dé tang trung binh khodng 1,69%/
nam. Quéc gia duoc ghi nhan cé mirc phat thai
I&n nhat 13 Indonesia, trong khi cdc quéc gia cé
murc phat thai thdp hon nhung cling d3 ghi nhan
tang gap doi trong giai doan nghién ctru gdbm Lao
va Viét Nam (Bang 1). Két qua nay phu hop vai
thyc té gia ting tiéu thu nang luvgng, chuyén déi
str dung dat va phat trién cong nghiép & DNA
[6], [14]. Hon nita, DPNA dugc xem la khu vuc
phat thai khi nha kinh twong d6i nhanh & Chau
A, chi dirng sau khu viee Nam A [15]. Nhu vay,
cung vdi sy gia tang clia BDKH, cac nwdc DNA la
khu vue cé lwgng KNK phat thai kha cao va dang
€6 xu hwdng gia tang.




Bdng 1. Sw bién déng nhiét dé va cdc yéu té cé lién quan tir ndm 1983-2022 & mét sé quéc gia PNA (gid tri
trung binh/ndm # dé léch chudén). Cdc gid tri cé ky tw khdc nhau (a, b, ¢, d) biéu thi cho sw khdc biét cé y nghia
théng ké giita cdc giai doan nghién ctru (phdn tich ANOVA mét yéu té va kiém dinh Tukey HSD vdi p<0,05). Cdc

gid tri c6 cting ky tw (ns) thi khéng c6 sw khdc biét cé y nghia théng ké [7], [8], [10]

Lo . . Giai doan (10 nam)
Quoc gia Thong s6
1983-1992 1993-2002 2003-2012 2013-2022
Nhiét d6 trung binh (°C) 27,14+0,42b | 27,27+0,32ab | 27,25+0,29ab | 27,5510,30a
Campuchia Bién dé&i nhiét d6 TBN (°C) 0,34+0,19b 0,50+0,31b 0,6310,24b 0,9940,28a
Tan sudt TTKH (dot) 1,00+0,00ab 1,57+0,53b 1,38+0,52ab 1,67+1,00a
Phat thai KNK (x 107 tdn) | 7,35%3,05ab | 4,89+0,50c | 5,49+0,82bc | 8,43t0,44a
Nhiét d6 trung binh (°C) 25,73+0,16¢c | 25,90+0,13b | 25,91+0,10b | 26,09£0,09a
indonesia Bi€n di nhiét d6 TBN (°C) | 0,15+0,19¢ 0,4410,22b 0,50+0,17b 0,9610,20a
Tan suat TTKH (dot) 3,20+1,55b 4,00+2,21b 7,20+2,74b | 11,70+6,06a
Phat thai KNK (x 107 tan) 116,8+20,4b | 166,5+58,9a | 153,8+24,7ab | 188,7+26,6a
Nhiét d6 trung binh (°C) 23,86+0,35b | 24,04+0,32ab | 24,10+0,38ab | 24,40+0,30a
Lio Bi&n d&i nhiét d6 TBN (°C) 0,35+0,28b 0,53+0,39b 0,70+0,38b 1,18+0,39a
Tan sudt TTKH (dot) 1,60+0,89c 1,25£0,71b 1,67+0,58a 1,60+0,70a
Phét thai KNK (x 107 tan) 2,35+0,10c 3,37£0,67b 5,76%0,73a 5,42+0,45a
Nhiét d6 trung binh (°C) 26,04+0,24c | 26,31+0,23b | 26,2940,12b | 26,5910,18a
Malaysia Bién déi nhiét d6 TBN (°C) | 0,2740,21c | 0,46+0,27bc | 0,62+0,14b 1,11+0,20a
Tan sudt TTKH (dot) 1,00+0,00b 1,89+1,05b 2,75+1,28b 3,60+2,17a
Phat thai KNK (x 107 tan) 27,7%6,8c 26,3%1,2c 36,316,0b 43,945 ,4a
Nhiét do trung binh (°C) 23,57+0,24b | 23,74£0,23ab | 23,93+0,26a | 23,9910,16a
Myanmar Bi€n déi nhiét d6 TBN (°C) | 0,24+0,18c | 0,53+0,33bc | 0,73+0,24b 1,29+0,27a
Tan sudt TTKH (dot) 1,00+0,00ns | 1,00+0,00ns | 1,57+1,13ns | 2,22+1,20ns
Phat thai KNK (x 107 tan) 14,5+0,8d 18,5+1,7c 24,442,1b 22,3+1,6a
Nhiét d6 trung binh (°C) 26,11+0,18b | 26,25+0,21b | 26,19+0,13b | 26,53+0,18a
Philippines Bién déi nhiét d6 TBN (°C) 0,42%0,18c 0,64+0,27bc 0,78+0,14b 1,25+0,20a
Tan sudt TTKH (dot) 6,80+1,75b 9,10+3,87b | 15,1046,64ab | 10,60+2,99a
Phat thai KNK (x 107 tan) 21,8+1,4c 18,4+1,5d 23,8+1,8b 26,3%+1,0a
Nhiét d6 trung binh (°C) 26,60+0,42b | 26,73+0,34a | 26,69%0,32a | 26,11+0,30a
Thi Lan Bi€n d6i nhiét d6 TBN (°C) | 0,38+0,22b 0,49+0,38b 0,64+0,30b 1,17+0,32a
Tan sudt TTKH (dot) 1,70+1,25b 4,67+1,87a 3,90+1,79a 5,22+2,82a
Phét thai KNK (x 107 tan) 28,9+2,2c 33,1+1,6b 42,5+3,7a 44,8+1,9a
Nhiét d6 trung binh (°C) 24,49+0,31b | 24,65+0,28ab | 24,68+0,28ab | 24,9710,24a
Vidt Nam Bién dé&i nhiét d6 TBN (°C) 0,18+0,36¢ 0,49+0,38bc | 0,66+0,34ab 1,08+0,33a
) Tan suat TTKH (dot) 3,3041,49c 4,90+2,18bc | 6,70+2,67ab 7,70%£2,31a
Phat thai KNK (x 107 tan) 12,3+1,5d 23,245,6¢ 31,8+3,1b 48,9+5,67a
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.. L. Giai doan (10 nam)
Qudc gia Thong s6
1983-1992 1993-2002 2003-2012 2013-2022
Nhiét do trung binh (°C) 25,44+1,31ns | 25,49+1,28ns | 25,63%1,24ns | 25,78+1,21ns
T binh Bién ddi nhiét d6 TBN (°C) | 0,29+0,10d 0,51+0,06c¢ 0,66+0,08b 1,1340,12a
rung bin -
& Tan sudt TTKH (dot) 2,45+1,99ns | 3,55+2,74ns | 5,03+4,66ns | 5,54+4,03ns
Phat thai KNK (x 107 tan) 29,0+36,7ns | 36,8%+53,4ns | 40,5%47,7ns | 48,6159,0ns

3.2. Méi quan hé giira phat thai khi nha kinh,
bién déi khi héu va thién tai khi hdu

M&i lién hé gitta phat thai KNK, nhiét do
trung binh va TTKH dwoc ghi nhan mét sd quéc
gia nghién ctu, chi ra sy khac biét theo khong
gian. Phat thai KNK cé twong quan chat ché
v3i nhiét do va dugc ghi nhan & 6/8 qudc gia
nghién ciru bao gébm Indonesia, Lao, Malaysia,
Myanmar, Philippines va Viét Nam (p<0,05, Hinh
2b, 2¢, 2d, 2d, 2e, 2h). Ngoai ra, nhiét d6 va tan
suat TTKH cling cé twong quan cé y nghia va
duoc ghi nhan & 3/8 quéc gia nghién ctru bao
gdbm Indonesia, Malaysia va Viét Nam (p<0,05,
Hinh 3b, 3d, 3h).

Cac qudc gia cd mirc phat thai KNK tuong
ddi 1én déu ghi nhan tuwong quan cé y nghia
nhv Indonesia, Malaysia, Myanmar va Viét
Nam (Hinh 2b, 2d, 2d, 2h). Trong khi d6, qudc
gia c6 mirc d6 phat thai thap hon thé hién
twong quan yéu hodc khéng cé twong quan
nhu Campuchia, Lao, Philippines va Thai Lan
(Hinh 2a, 2c, 2e, 2g). Xu hudng tdng dan cla
TTKH trong giai doan 2013-2022 phan anh sv
tdc déng cha BPKH trong thoi gian gan day.
M@&i tuwong quan thuén gitra phat thai KNK va
nhiét do tai Viét Nam, Myanmar, Indonesia va
Malaysia cho thay t&c d6 phat thai KNK cao dan
dén xu thé& BDKH gia tang [1]. Trong béi canh
BDKH toan ciu khdng ngirng gia tang, Viét
Nam van dang |a qudc gia cé téc do phat thai
KNK khd nhanh trong nhirng thap ky gan day
clng vdi su gia tdng nhanh chéng cta nhiét d6
khong khi.

M@&i tuong quan gilta nhiét do trung binh va
TTKH cling dwgc ghinhan va cé khac biét gilra cac
quéc gia nghién cru. Tai Indonesia va Malaysia,
quan hé tuong d6i chat ché cho thdy nhiét do
trung binh hang ndm gia ting cling v&i tan suat
TTKH (Hinh 3b, 3d). Twong tw, méi twong quan
cé y nghia nhung yéu hon dwoc quan sat & Viét
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Nam cho thay nhiét do cé6 thé gép phan thic day
TTKH. Sy gia tdng nhiét d6 va TTKH & Indonesia,
Malaysia, Myanmar va Viét Nam phu hgp véi
nghién clru twong ty trong khu vuc véi nhan
dinh rang sy gia tang clia BDKH c6 thé lam gia
tang tan suat TTKH nhu I3 Iyt [3], [16], [17]. Tuy
nhién, Campuchia, Lao, Myanmar va Thai Lan
chua thé hién méi twong quan rd rét. Tai mot
s6 qudc gia, El Nifio cé xu huwdng kéo dai hon ké
tir ndm 1980 dan dén gidm luong mua va cac
thién tai lién quan déng thoi lam gia ting nhiét
d6 khong khi [18], [19]. Tai Campuchia va Thai
Lan chua ghi nhan m&i quan hé gilta phat thai
KNK, gia tang nhiét do6 va TTKH va phu hgp vai
két qua nghién ctru [20] vi c6 thé co ché gié mua
anh hudng dén quan hé tuyén tinh gitta nhiét
dd va TTKH. Ngoai ra, trong khoang 100 nam
qua, sy bién ddng bat thuong cda El Nifio, La
Nifia & khu vuec cling c6 thé dugc xem 1a nhan
td dong vai trd quan trong trong viéc diéu tiét
tan sudt thién tai cling nhu khuynh huéng bién
doéng nhiét dé khi quyén [21], [22]. Nhu vay,
ngoai nhiét do, mét sé yéu td tu nhién khac cé
thé lam nhiéu dong khuynh huwéng clia BDKH va
diéu bién cac TTKH lién quan.

Trong nghién clru nay, cdc qudc gia DNA
duong nhu cé mirc d6 phat thai KNK va mirc do
tadc dong cda TTKH khac nhau va tir d6 cho thay
dac diém dia hinh, khi hau, diéu kién kinh té-
xa hoéi khac biét clia cac qudc gia. Mirc d6 phat
thai KNK cé tuong quan thudn vdi sy gia tang
nhiét d6 & nhiéu quéc gia. Tuy nhién, can tiép
tuc nghién ctru quan hé nhan qua gitra phat thai
KNK va su gia tdng nhiét d6 khi quyén & quy mé
I&n hon.

Trong nghién ctru nay, tac déng cta BDKH
va TTKH dén con ngudi thé hién théng qua maéi
tuwong quan yéu hodc khéng cé y nghia théng
ké. Do d, tir két qua nghién clru nay KNK cé thé
duoc xem 1a yéu td quan trong viéc lam tram




trong thém tinh trang BDKH & cac nudc DNA
dong thoi phu hop véi danh gia vé tic déng va
tinh tén thuong [12]. Vai trd cia BPKH trong
viéc thuc day su gia tdng tan suat TTKH va anh
hudng tiéu cuc dén con ngudi cd thé phirc tap
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va phu thudc vao vi tri dia ly, kinh té - xa hdi cla
tirng qudc gia. Tuy vay, cat gidm phat thai KNK
can dugc xem xét wu tién trong cac chién lwoc
giam thiéu BDKH phU hop véi dic thu cla tirng
quéc gia va toan khu vure.
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Hinh 2. Twong quan gitra sw gia téng phdt théi KNK va sé lwong TTKH hdng ném tai cdc quéc gia DNA, mirc y
nghia théng ké: *: p <0,05; **: P<0,01; ***: p <0,001 [7], [10]

TAP CHi KHOA HOC BIEN P81 KHi HAU

S& 38 - Thang 6/2026

11



S6 thién tai khi hau/nam

S6 thién tai khi hau/ndm
Lo g N w
%] =) w =)

&
o

S6 thién tai khi hau/nam

S6 thién tai khi hau/ndm
D

A A & ohem )] *e
27,00 27,25 27,50 27,75 28,00
a) Campuchia

A * ]

] * * o
H oA AL iwieome *
23,50 24,00 24,50

c)Lao
* *
*
*0 *

[ ] A u A LY
23,50 23,75 24,00 24,25 24,50
d) Myanmar
>
A *
AAd0
A A
n ]
*A *»
] A A L 4
- u . [ I |
26,50 27,00 27,50
Nhiét do trung binh/nam (°C)
g) Thdi Lan

25 *
20

15
10 /
A *

5 - - [ ] Ad
[ ] Ai.u TA A
0 R2=0,21**

25,50 25,75 26,00 26,25

b) Indonesia

8 *
6
* *
4 A e
A
2 A EEE 2R 2
A 1w ®A & R=026%**
26,10 26,40 26,70
d) Malaysia
20
A *
AAt : <
10 - - A ‘ *
] [ ] *
n am oA
"
A
26,00 26,20 26,40 26,60 26,80
e) Philippines
*
*
9

3
[ T | a A R2=0,12*
24,00 25,50 25,00
Nhiét dé trung binh/ndm (°C)
h) Viét Nam

Giaidoan m1983-1992 A 1993-2002 2003-2012 42013-2022

Hinh 3. Twong quan gilka sw gia tédng nhiét do trung binh va sé luong TTKH hdng ndm tai cdc quéc gia DNA,
murc y nghia théng ké: *: p <0,05; **: P<0,01; ***: p <0,001 [7], [10]

3.3. Loai hinh thién tai khi hdu chinh va mét sé

tdc dong chinh

Loai hinh TTKH va thiét hai lién quan trong
giai doan nghién clru duoc thé hién & Bang 2.
Téng s6 TTKH va loai hinh TTKH phé bién (b3o,

12
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|G lut va han hdn) cé sy chénh léch gilta cac
quéc gia nghién ctu (Bang 2). Cac qudc gia ghi
nhan s6 lugng TTKH cao hon s6 TTKH trung
binh trong khu vyc bao gém Philippines, tiép
theo la Indonesia va Viét Nam (Bang 2). Trong




khi d6, cac quéc gia ghi nhan it TTKH hon bao
gdbm nhu Lao, Malaysia (Bang 2). Trén toan DNA,
1T lut chiém ty |1& I1&n nhat (57%), tiép theo la
b3o (38%) (Bang 2). B3o xuat hién nhiéu nhat
& chi@m hon 50% t8ng sd tran b3o cla khu vuc
nghién clru, tiép theo 13 Viét Nam (25%). Trong

khi d6, 1T lut xuat hién phd bién & nhiéu qudc gia
va ghi nhan cao nhat tai Indonesia (33%) (Bang
2). Cac quéc gia nay ¢ vi tri dia ly thudc khu viee
chiu tdc déng manh cta BDKH & Tay Thai Binh
Duong va co s6 lugng b3o xuat hién nhiéu nhat
thé gidi, dac biét |a Philippines [22-23].

Bdng 2. Udc tinh téng sé TTKH va tdc déng dén mét sé quéc gia DNA trong 40 ném tir ndm 1983-2022 [8-10]

Théng s6 Cam_pu- Ind(_)ne- Lo Ma_lay- Myan- Pf-ullp- Thai Viét Trung
chia sia sia mar pines Lan Nam binh
Cac loai hinh TTKH chinh trong 40 nam
Téng s6 TTKH 39 261 39 79 39 416 145 226 156
LG lut (dot) 25 237 23 66 30 136 91 97 88
B3o (dot) 8 7 11 9 270 40 121 59
Han han (dot) 6 6 5 8 12 7 5,8
Tac ddong dén con ngudi trong 40 ndm
o vo‘rTg 1.773 7.364 397 602a 139.508 | 38.472 4.664 16.300 | 26.135
(nguoi)
Bi thuong 168 | 256.471| 542 29 | 20.226 | 65.385 | 3.498 | 13.601 |44.990
(nguoi)
e . 2 3
Matnoio (x10° | 53, | 36 | 1000 | 55 143 | 4735 | 286 | 3.922 | 1.350
nguoi)
Bl ar;h hu’fr.ng 23.914 | 17.062 | 7.490 3.501 6.997 | 223.199 | 103.112 | 75.388 | 57.583
(x10® nguoi)
Dan sé bi
anh hudng
(ngui/100.000 3.329 192 3.088 279 355 6.345 164 2.452 2.507
nguoi)
Thiét hai kinh t& trong 40 ndm
Thiét hai kinh
té& (x10° do la 2.498 31.506 | 1.283 4.235 6.224 39.486 | 73.046 | 32.785 | 23.883
My)
Thiét hai theo
GDP (%) 0,46 0,15 0,41 0,06 0,54 0,51 0,68 0,59 0,42
Nguy co va rui ro wdc tinh trong ndm 2022
Nguy co va
phoi nhiém 6,9 6,1 6,0 4,5 7,0 7,6 6,8 8,2 6,6
TTKH
Thi€u nang luc
, . 5,9 4,4 5,9 3,0 6,1 4,1 3,9 4,0 4,7
tng pho
Dé bi ton 4,0 3,3 3,5 3,0 5,5 4,4 2,9 2,0 3,6
thuong
* S6 liéu trung binh cta 08 quéc gia nghién ciru & DNA tir ndm 1983-2022.
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Murc d6 thuwong vong cling cé sy phan hoa
gitra cac qudc gia nghién ctru trong d6 ghi nhan
s6 lwgng tir vong cao tai Myanmar va Philippines,
s6 nguwdi bi thwong va bi anh hudng cling dwoc
ghi nhan cao & Philippines va Indonesia (Bang
2). Theo d6, ty |1& dan s6 bi anh hudng cao nhat
cling dugc ghi nhan & Philippines (Bang 2). Tuy
nhién, ty 1& dan s bj anh hudng bdi TTKH thap
hon muc trung binh cta khu vyc duwgce ghi nhan
tai Viét Nam va Malaysia. Theo nghién curu,
danh gia [25], Philippines la qudc gia cé rui ro
TTKH cao trong khi Myanmar thuéc nhém quéc
gia ¢ mirc do dé bj tén thwong phan anh han
ché vé co s& ha tang ciing nhu nang lyc (ng
phd. Bén canh tinh chat cuc doan cla thién tai,
thiét hai vé ngudi cé thé do thiéu nang luc quan
ly cha mdt s& qudc gia [1], cu thé la thiét hai
vé ngudi duwoc ghi nhan qua con b3o Nargis &
Myanmar ndm 2008 vé&i sd lugng t& vong |6n
(khodng 138.366 ngudi). Tai Viét Nam, cd s6
lvgng thwong vong tuwong d6i thap hon so véi
cac quéc gia cd cung rui ro do cai thién chinh
sach quan ly thién tai theo thoi gian [22].

Thiét hai kinh té& cling phan bé khdng déng déu
gilta cac qudc gia nghién ctru. Thai Lan, Viét Nam va
Indonesia ghi nhan thiét hai kha I6n so vdi céc qudc
gia khac phan anh mirc dé anh hudng cta TTKH
dén nén kinh t& (Bang 2). Sy twong phan gitra thiét
hai va ndng luc kinh té tai Malaysia va Thai Lan cho
thay mirc d6 dé bi ton thuwong d6i véi TTKH. Thiét
hai kinh t& ndng né duoc quan sat tai Thai Lan véi
tran It lich st ndm 2011, do d6, dan dau khu vuc vé
thiét hai kinh té€ (khoang 54.183 x10¢ d6 la My) [6].
Mét s6 qudc gia cd GDP cao cling da dugc ghi nhan
c6 murc thiét hai kinh té€ I&n nhu Malaysia, Thai Lan
va Viét Nam.

Nguy co' phoi nhiém véi TTKH & cac quéc gia
dao dong tir mirc trung binh (4,5) dén mirc cao
(8,2), trong dé Viét Nam & murc rat cao va & mirc
cao (Bang 2). Cac qudc gia cd ndng lyc trng phd thap
duworc ghi nhan tai Lao va Myanmar, nang lyc ng
phé cao hon dugc ghi nhan tai Malaysia va Thai
Lan. Viét Nam dugc x€p vao danh sach 15 qudc gia

cé murc d6 rti ro TTKH cao do mitc d6 phoi nhiém
cao va vi tri dia ly ddc thu [22]. Nang luc ing phd
thap c6 thé lién quan dén diéu kién co s& ha ting
va ngudn lyc dau tw cho quan ly rii ro [25]. T d6
dan dé&n mirc do thiét hai dang ké vé nhan mang va
kinh t&. D6i v&i chi s6 dé bi t6n thuong, cac quéc
gia PNA cé mirc trung binh, thip nhat 13 Viét Nam
cho thay nd luc trong giam thiéu rdi ro méc du nguy
co chiu tdc dong kha lon.
4. Két ludn

T&r ndm 1983-2022, mot sé quéc gia & DNA
ghi nhan xu huéng gia tdng cia BDKH théng qua
sy gia tdng nhiét d6 trung binh 0,34°C va bién
déi nhiét do TBN khoang 0,84°C déng thoi vdi
sy gia tang cha BDKH va tan sudt TTKH. Phan tich
doéng thoi tuvong quan gitra phat thai KNK, nhiét
dd va tan sudt TTKH cho thdy tinh khong déng
nhat gitta mét s& quéc gia do déc thu vé vi tri dia
ly, diéu kién tw nhién, kinh té&-x3 hoi va kha ndng
trng phd. Udc tinh cé trung binh khoadng 2.507
nguoi/100.000 ngudi bi anh hudng bdi TTKH
va thiét hai kinh té& trung binh do TTKH khodng
0,42% GDP. Trén co s& dd, can ¢ muc tiéu va 16
trinh cdt gidm KNK dong thoi ting cwong ning
Iwe &ng pho véi TTKH theo huéng tiép can dac
thu cla tirng qudc gia & DNA. Bén canh dé,
céc qudc gia can xem xét tang cudng hé théng
canh bao, phat trién co s& ha tang, chuyén doi
nang luvgng dé giam thiéu tac dong cta BDKH.
Tuy nhién, nghién ctu nay van cé mdt sé ton
tai nhu chua thé tich hop day di cac yéu t6 ty
nhién cling nhw phan tich da bién. Vi vay, két
qua nghién cru chua thé khang dinh day dd méi
qguan hé nhan qua gilta hoat dong con ngudi,
BDKH va thién tai lién quan. Trong twong lai,
méi quan hé gitra nguyén nhan gy ra BDKH, tac
dong va hau qua can duogc ti€p tuc nghién va
ma& réng quy mo nghién clru. Déng thoi, phat
trién nghién ctru, danh gia cac chinh sach giam
phat thai KNK dé xay dung chién lwoc giam thiéu
BDKH phu hop vdi tirng qudc gia, trén pham vi
khu vire va toan cau.

Loi cdm on: Tdc gid xin chén thanh cém on Quy phédn bién Gn danh dd danh thoi gian xem xét va duwa ra

nhifng nhén xét, gop y sdu sdc nhdm giup cdi thién chét luong ndi dung, phwong phdp va cdch trinh bay cua
bai bdo. Bai bdo ld sén phdm khoa hoc thudc dé tai KHCN cép co s& Vién Nghién ciru va Bado tao Viét-Anh,

Dai hoc Da NGng (md s6 T2024-VNUK-01).

TAP CHi KHOA HOC BIEN DOI KHi HAU
S6 38 - Thang 6/2026

14




L&i cam doan: Tdc giG cam doan bai bdo nay la c6ng trinh nghién ctru cua tdc gid, chua dugc céng bé,
khéng sao chép, khéng cé su tranh chép lgi ich tdc giad.
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ANALYSING TRENDS AND RELATIONSHIPS BETWEEN GREENHOUSE GAS
EMISSIONS, CLIMATE CHANGE, AND CLIMATE-DRIVEN DISASTERS IN
SELECTED SOUTHEAST ASIAN COUNTRIES DURING 1983-2022
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Abstract: Climate change has intensified significantly on a global scale and substantially affected socio-
economic, environmental, and human impacts. Southeast Asia is considered one of the regions most impacted
by climate change due to its specific geographical characteristics and socio-economic conditions. This study
aims to assess trends, impacts of climate change, and associated factors in selected Asian countries during
the period 1983-2022. The collected data include greenhouse gas emission, average temperature, annual
surface temperature change, the frequency of climate-driven disasters, human casualties, economic losses,
and related risk indicators. Descriptive statistics and correlation analyses were applied to quantify the
relation of GHG emissions, average temperature and frequency of climate-driven disasters. The findings
indicated that the average temperature increased by approximately 0.34°C, annual mean temperature
anomalies increased by around 0.84°C, and the frequency of climate-driven disasters multiplied by 2.3
times during the past 40 years. The most severely affected nations include Philippines, Indonesia, and Viet
Nam. Significant correlations between GHG emissions and atmospheric temperature were observed in
6 out of 8 studied countries; meanwhile, significant correlations between atmospheric temperature and
climate-driven disasters were identified in 3 out of 8 studied countries (p < 0.05), suggesting the specifics in
natural conditions, socio-economic and adaptive capacity across studied countries. On average, there were
2,507 people per 100,000 people affected by climate-driven disasters with an average economic loss of
approximately 0.42% of GDP. This study clarifies the relationship between GHG emissions, and the average
temperature rise during the past 40 years. Empirical findings provide a fundamental background for crucial
policy development, such as cutting down GHG emissions, and enhancing adaptive capacity to mitigate the
impacts of climate change and climate-driven disasters in Southeast Asian countries.

Keywords: Climate change, climate-driven disasters, greenhouse gas emissions, Southeast Asia.
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