12)

BAI BAO KHOA HQC

DU TINH SO NGAY NANG NONG CHO VIET NAM
BANG TO HQP SO LIEU HIEU CHINH PHAN VI
PA MO HINH DONG LUC

Nguyén Thi Hoang Yén', Pham Quang Nam?, Nguyén Pirc Nam?, Nguyén Vin Hiép?

Tém tit: Bai bdo trinh bay két qua dw tinh s6 ngay ndng néng (SNNN) cho Viét Nam Bang t6
hop 12 phiong dn tir cdc mé hinh CCAM, cIWRF, RegCM va PRECIS trén co sé sé liéu nhiét dg da
diege hiéu chinh sai s6 hé thong theo phiong phép hiéu chinh phin vi (Quantile mapping). Két qua
cho thdy phirong phép hiéu chinh da khir dwoc hau hét sai so hé thong nhiét dg trong mé hinh. SNNN
mé phong tai cac tram sau khi hiéu chinh ciia cdc mé hinh kha phit hop véi so liu quan trdc. Phirong
phdp hiéu chinh sau 6 dwoc dp dung cho 6 liéu nhiét dp trong twong lai dé du tinh sé ngdy nang
nong. Trén pham vi ca nude, theo kich ban RCP4.5, SNNN ting phé bién khodng 15 - 20 ngay, 30
- 35 ngay va 50 - 55 ngay doi véi cdc giai doan dau, giita, cudi thé ky. Céc gid tri twong vmg cho
kich ban RCPS.5 la 25 - 30 ngay, 40 - 45 ngay va 70 - 80 ngay. Nhin chung SNNN o cac vung khi
hdu phia Nam tang nhanh hon & cdc ving khi hdu phia Bdc. Mirc ¢ chiea chdc chdn trong dir tinh
SNNN ting theo thoi gian. Mirc do chuwa chdc cao nhat & giai doan cudi thé ky so véi so véi ¢ cdc
thoi ky khdc c6 thé do tong hop ciia mirc @6 chia chdc ciia nhiéu yéu t6 nhw: kha nang duw tinh cdc

dao dong khi hau cua mo hinh, vat ly trong cac mo hinh, diéu kién bién mé hinh.
Tir khoa: Ning nong, quantile mapping, CCAM, CIWRE, RegCM, PRECIS.

Ban Bién tap nhan bai: 8/10/2017 Ngay phan bién xong: 17/11/2017 Ngay dang bai: 25/11/2017

1. Giéi thi¢u

Ning nong la mot trong nhitng hién twong cuc
doan, tac dong truc tiép dén cac nganh san Xuét,
strc khoe con ngudi, gay nén nhitng diéu kién bét
loi cho hoat dong kinh té xa hoi va sinh hoat cta
ngudi dan. Trong bdi canh bién d6i khi hau, cing
voi sy gia tang cua cac hién tuong thoi tiét cuc
doan thi ning nong ciing thudng xuyén hon, mirc
d6 khéc liét hon. Véan dé nay nhan dwoc nhiéu
quan tdm nghién ctru ctia nhiéu nha khoa hoc
trong va ngoai nudc.

Trén thé gi6i, nhidu tac gia da sir dung cac mod
hinh khi hau khac nhau dé dy tinh bién ddi hién
tuong nang néng. Sir dung mo hinh khi hau phan
giai cao WRF véi kich ban RCP8.5 du tinh ning
néng cho khu vuc Bic My cho thdy dén cudi
nhitng nim 2050s, cac dot ning néng trd nén
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nghiém trong hon & hau hét cac ving phia Dong
nuéc My [2], riéng ving Dong bic My ning
néng ting manh vé cudng do, ting khoang 3.5°C.
Maule va nnk [7] sir dung 2 mé hinh NorESM-
WRF va EC-EARTH-HIRHAMS duy tinh ning
néng khu vuc Bic Chau Au cho théy ti 18 ning
néng ting & khu vuc ndy va thoi gian mdi dot
nang nong s& kéo dai hon trong tuong lai. Cac tac
gia Stefan Zacharias va nnk [10] da st dung 19
mo hinh khu vyce theo kich ban trung binh A1B
danh gia bién d6i ning ndng trong tuong lai. Két
qua to hop trung binh tir cac mé hinh cho thiy,
cac dot ning néng & Duc s& ting ca vé tan suét,
do dai va cuong do.

O Viét Nam, nhitng nam gan day da co mot s6
nghién ctru vé mirc d6 va xu thé bién d6i cua
nang nong trong twong lai. Phan Vian Tan va nnk
[9] str dung ba m6 hinh khu vuc RegCM, REMO
va MM5CL dé dy tinh cac yéu t6 va hién tuong
khi hau cuc doan trong nira dau thé ky 21 (2000
- 2050) nhan théy xu thé tang cua cac chi s lién
quan dén hién tuong ning nong trén tat ca cac
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vung khi hau. Ngb Pirc Thanh [5] du tinh bién
ddi khi hau bé'mg cac md hinh khu vuc RegCM,
REMO, CCAM va MM5 dén nam 2100 cho 2
kich ban phét thai A1B va A2 cho thdy, SNNN
tang l1én trong tuong lai véi muc tang khac nhau
giita cac mo hinh. Nguyén Vin Higp [6] du tinh
SNNN theo hai kich ban RCP4.5 va RCP8.5, cac
két qua cho thay SNNN c6 xu thé tang trén pham
vi ca nude theo ca hai kich ban.

Mot sd nghién ctru ¢ Viét Nam xac dinh néng
nong tryuc tiép tur gia tri nhi¢t 40 mo hinh hoac
hiéu chinh theo phuong phap khir sai s trung
binh h¢ thong don gian. Trong mét sb trudong hop,
néu mo hinh mé ph(;ng nhiét do thién thép, viéc
xéac dinh sb ngdy ning néng s& kho thyc hién
duoc & mot sb tram. Khic phuc nhuoc diém nay,
Pham Quang Nam va nnk [8] sir dung phuong
phap xac dinh ning néng ctia md hinh theo phan
vi quan tric ciia ngudng ning noéng tai tram.
Trong bai béo nay, chuning t6i du tinh s6 ngay
néng noéng tir s6 liéu nhiét 46 da mo hinh sau khi
ap dung phuong phap hiéu chinh phéan vi. Phan
tiép theo cua bai bao sé trinh bay phuong phap-
nghién ctru va s6 liéu & Muyc 2, két qua va thao
luan & Muc 3 va cudi bai bao 1a két luan.

2. S6 lidéu va phuwong phap

2.1. 86 liéu

S6 liéu trong nghién ciru gdbm: S6 liéu quan

BAI BAO KHOA HQC
trac nhiét do cuc dai ngay tai 150 tram khi tugng
trén khu vuc Viét Nam, giai doan 20 nam thoi ky
co sO tir 1986 - 2005; s6 liéu nhiét d6 cuc dai
ngdy cua 12 thanh phin tir 4 mo hinh cIWRF,
PRECIS, CCAM va RegCM di duoc ndi suy vé
diém tram twong tmg. Bang 1 1a thong tin vé& cac
mo hinh va phuong an sir dung, d6 phan giai va
mién tinh: 1a d6 phan giai ngang (d6 kinh vi) cua
mién tinh trong ctia mo hinh, s6 liéu mé phong
qué khr va dy tinh twong lai. Mién tinh 1y sé
liéu cac mo hinh tir 5 - 25°N va 100 - 115°E.
(Bang 1 va Hin& 1).
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Bdng 1. Théng tin cdc mé hinh va s6 liéu sir dung trong nghién ciru

STT | M4 hinh Cac phuong an Do phan giai
1 cIWRF | NorESM1-M 30 km
2 | PRECIS | CNRM-CMS5, GFDL-CM3, HadGEM2-ES 20 km
3 ACCESS1-0, CCSM4, CNRM-CMS5, GFDL-CM3,
CCAM | VIPI-ESM-LR, NorESM1-M 10 km
4 | RegCM | ACCESSI1-0, NorESM1-M 20 km

2.2. Phwong phap

Phuong phap hiéu chinh sai s6 dua trén ham
phan bd (Quantile Mapping): Phuong phap nay
hi€u chinh nhiét d6 dya trén ham phan bd (Quan-
tile mapping - QM). Phuong phap QM dugc su
dung lan dau tién trong nghién ctru cua Panof-
sky va Brier [1], va gan day duoc nhiéu tac gia
trén thé gii ung dung dé ha quy mo dong luc va

hi¢u chinh nhiét d9, lugng mua ctia mé hinh va
cho thdy hiéu qua cua phuong phap QM so voi
cac phuong phap khac nhu trong cac nghién ctru
[3], [11], [12], [13], [14]. Phuong phap QM dua
trén gia thiét ham phén b tich Iy cia yéu td khi
quyén tir mo phong cua cidc md hinh khi hau
twong ty voi s liéu quan tric (Hinh 2). Viéc hiéu
chinh dugc thyc hién dua vao phan bd cua quan
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tric va duoc thuc hién cho tung phan vi. Pay la
diém khac biét quyét dinh kha nang sy hiéu
chinh sai s6 tot hon ctia phuong phép nay.
Phuong phép t6 hop: Trong bai bao nay, san
pham dy tinh ctia mbi mé hinh dugc t6 hop theo
phuong phap trung binh don gian theo cong
thirc:
1 N
EM=3F
N (1)

Trong do: N la sb lugng mo6 hinh dugc st

dung; Fi 13 du tinh thanh phan th& i (mé hinh
tha i) (i= 1,N).

Phuong phap xac dinh mutc do chwa chic
chian: Mirc do chua chic chin duge xac dinh
thong qua cac gia tri phan vi 10th va 90th cua
céc thanh phan mo hinh. Khoang cach giita cac
gia tri du tinh ciia mo6 hinh tai cac phan vi 10th
va 90th cang 16n thi mic 6 chua chic chin
cang cao.
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Hinh 2. So d@o phwong phap ham phan bo (Quantile mapping)

3. Két qua va thao luin

3.1. Két qui mé phéng ning néng thoi ky co
so (1986 - 2005)

Két qua xac dinh SNNN tir s6 liéu quan tric
trén Hinh 3 cho thdy, SNNN pho bién tir 15 - 30
ngay & cac ving khi hau Ty Bic (TB), Pong
Bic (PB) va Pong bing Bic Bo (PBBB), trén
35 ngay ¢ tram Yén Chau va Lai Chau (vung
khi hau TB), thip nhit dudi 5 ngay ¢ tram Dién
Bién, Son La (vung khi hau TB). Vung khi hau
Bic Trung B6 (BTB), SNNN phd bién tir 40 - 60
ngay, nhiéu nhat trén 80 ngay (Twong Duong,
Nam Pong va it nhat dudi 30 ngdy (Thanh Hoéa).
Vung Nam Trung B (NTB), SNNN pho bién 40
- 50 ngay, nhiéu nhat trén 60 ngay (Quy Nhon,
Ba To), it nhat dudi 5 ngay (Nha Trang, Phan
Thiét). SNNN rat khac nhau giita cac tram &
vung khi hau Tay Nguyén (TN), cao nhat 1én dén
58 ngay (AYUNPA), it nhit duéi 5 ngay (Da-
knong, Plaiku). O ving khi hdu Nam Bo (NB),
SNNN pho bién dudi 10 ngay.

TAP CHi KHi TUQNG THUY VAN

Heatwave_T35: OBS, 1986-2005
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Pé thiy duogc hiéu qua ciia phuong phap QM,
két qua mo phong ning nong thoi ky co so trude
va sau khi hiéu chinh cua phuong an
cIWRF _NorESM1-M dugc dua ra trén Hinh 4.
Trong cac phuong an, c’(WRF NorESM1 cho m6
phong SNNN thap nhét. Hinh 4a cho thiy trudc
khi hiéu chinh sai s6 hé théng s liéu nhiét do,
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phuong an cIWRF_NorESM1-M gan nhu khong
md phong dugc SNNN quan tric (Hinh 3).
SNNN moé phong sau khi hiéu chinh sai s6 hé
thong (Hinh 4b) kha pht hop véi SNNN mo
phong tir s6 liéu quan tric. Pbi v6i mo hinh co
mo phong SNNN cao nhét viéc hiéu chinh ciing
cho hiéu qua tuwong tu mac du khong dua ra ¢ day.
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Hinh 4. SNNN trung binh nam thuoi ky co so (1986 - 2005) cua mo hinh cIWRF NorESM1-M
truoce khi hiéu chinh (a) va sau khi hiéu chinh (b)

3.2. Két qud duw tinh twong lai s6 ngay ning
néng tir té hop cdc mé hinh dong luc

Sau khi hiéu chinh nhiét do véi tit ca 12
thanh phan mé hinh, thuc hién ldy trung binh t6
hop dé dua ra du tinh SNNN. Vi kich ban ndng
d6 khi nha kinh trung binh thip (RCP4.5), vao
dau thé ky 21 (2016 - 2035), SNNN ting hau hét
dudi 15 ngay & cac vung khi hau phia Bic, mot
s6 tram cho SNNN giam so v&i thoi ky co s6.
Diéu nay c6 thé do cac dao dong khi hau khong
ché xu thé tang sé ngay ning néng do BDKH
giai doan dau thé ky & ving nay. Vung khi hau
Nam Trung B (NTB), SNNN ting phd bién tir
15-30 ngay. Vung khi hau Tay Nguyén (TN),
SNNN ting phd bién tir 5 - 10 ngay. Ving khi
hau Nam B9 (NB), SNNN tang tu 5 - 20 ngay.
Céc vung khi hau phia Nam c6 SNNN tang
nhanh hon cac ving khi hau phia Bac (Hinh 5a).
Vi kich ban ndng do khi nha kinh cao (RCPS.5)
dic trung bién d6i SNNN gan twong tu nhu kich

ban RCP4.5 nhung v&i d6 16n phd bién tir 25 - 35
ngay (Hinh 5b).

Giai doan giira thé ky 21, theo kich ban
RCP4.5, SNNN ting pho bién 10 - 35 ngay & cac
vung khi hdau TB, BB, PBBB. Vung BTB,
SNNN ting pho bién tir 30 - 40 ngay. Ving khi
hau phia Nam, SNNN tang nhanh hon & cac
ving khi hau phia Bic. SNNN ting manh nhat &
vung khi hau NTB, ting tir 40 - 60 ngay, ting it
nhat cling trén 30 ngay (Pht Quy) (Hinh 6a).
Theo kich ban RCP8.5, SNNN ting phd bién tir
20 - 50 ngay trén cac tram thudc vung khi hau
phia Béc, dudi 10 ngay hoic it thay d6i xay ra &
mot sé tram thudc ving khi hdu TB va DB, trén
60 ngay & cac tram Nam Pong, Con Co (ving
khi hau BTB). SNNN ¢ cac vung khi hdu phia
Nam tang nhanh hon SNNN ¢ cac vung khi hau
phia Bic. O viing khi hau NTB, SNNN ting ph6
bién tir 60 - 70 ngay, ving khi hau NB c6 SNNN
tang phd bién tir 40 - 70 ngay. So véi cac ving
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khéc, vung khi hau NTB c¢6 SNNN tang manh
nhat (Hinh 6b).

Dén cudi thé ky 21, theo kich ban RCP4.5,
SNNN ting pho bién tir 20 - 60 ngay trén cac
vung khi hau phia Bic, van c6 nhitng tram it
thay d6i thudc ving khi hau TB va DB nhu Sin
Ho6, Tam Duong, Moc Chau (vuning khi hau
TB), Sa Pa, Tam Pao, Mu Cing Chai, Bic Ha
(ving khi hau PB). SNNN ting dong déu hon ¢
cac tram thudc vung khi hau DPBBB (tang tur 30
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- 50 ngay) va vung khi hau BTB (ting tr 40 - 60
ngay), ting trén 65 ngay & cac tram Hué, Nam
Dong (vung khi hdu BTB). SNNN vung khi hau
NTB ting pho bién tir 60 - 80 ngay. Vung khi
hau TN, SNNN ting phd bién tir 20 - 45 ngay.
Ving khi hau NB, SNNN ting pho bién tir 40 -
70 ngay, trén 90 ngay ¢ tram Tay Ninh, Ham
Tan (Hinh 7a).
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Hinh 5. Bién doi SNNN trung binh nam thoi ky dau thé ky 21 theo kich ban RCP4.5 (a) va RCP
8.5 (b) trén co s6 té hop cdc mé hinh sau hiéu chinh OM
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Hinh 6. Bién d6i SNNN trung binh nam thoi ky giita thé ky 21 theo kich ban RCP4.5 (a) va RCP
8.5 (b) trén co s6 té hop cdc mé hinh sau hiéu chinh OM.
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Hinh 7. Bién doi SNNN ttrung binh ndm thoi ky cudi thé ky 21 theo kich ban RCP4.5 (a) va RCP
8.5 (b) trén co s6 t6 hop cdc mé hinh sau hiéu chinh OM.

Theo kich ban RCP8.5, d&én cudi thé ky 21,
SNNN tang manh mé so véi thoi ky co so (1986
- 2005) trén tat ca cac ving khi hau. O ving khi
hau phia Bac, SNNN ting tir 50 - 100 ngay, dudi
15 ngay & mot s6 tram thudc vung khi hau TB
va BB, trén 100 ngay & cac tram Tinh Gia, Con
Co (vung khi hau BTB). SNNN ting phd bién
trén 100 ngay & hau hét cac tram vung khi hau
NTB va NB, tang trén 50 ngay ¢ vung khi hau
TN. Céc vung khi hau phia Nam c6 SNNN tang
nhanh hon cac vung khi hau phia Bic (Hinh 7b).

3.3. Mikc dp chwa chic chin trong dw tinh
SNNN

Trong nghién ctru nay, SNNN duogc tinh trung
binh cho mdi viing khi hau va trung binh khu vure
Viét Nam tuong ung véi ting phuong an mod
hinh. Tir két qua tinh toan cho 10 phuong 4n mé
hinh thoi ky ddu va phuong 4n mé hinh cho cac
thoi gitra va cudi thé ky, biéu d6 boxplot cho ting
vung khi hau dugc vé dé dua ra nhan dinh vé mirc
dd chua chic chan trong du tinh SNNN. Muc d6
chua chéc chin cao khi d6 16n khoang cach gitra
dau va cudi ciia boxplot 16n va nguoc lai.

Theo kich ban RCP4.5, vao thoi ky dau thé ky
21 (Hinh 8a), mirc d6 chua chic chan cao nhét ¢
cac vung khi hau BTB, NTB va NB véi muc tang
phd bién nam trong khoang 2 - 24 ngay, 8 - 34
ngay va 4 - 25 ngay. Cac vung khi hau con lai,

mirc do chua chic chin trong dwong nhau, véi
mirc ting phd bién tir 14 - 17 ngay. Thoi ky gitta
thé ky 21 (Hinh 8b), mtic d6 chua chic chin cao
nhat ¢ vang khi hau NB dén NTB, véi mtc ting
phd bién tir 18 - 64 ngay va 36 - 74 ngay, thap
nhat & ving khi hdu TB va TN, v6i mic ting
tuong ung tu 6 - 26 ngay va 14 - 36 ngay. Cac
ving con lai DB, PBBB, BTB miic d6 chwra chic
chin gan twong tw nhau va twong duong véi mic
dd chua chic chin khu vuc Viét Nam. Dén cubi
thé ky 21 (Hinh 8c), muc d6 chwa chic chin cao
nhat & vang khi hau NB, ting phd bién tir 35 - 90
ngdy, mirc @6 chua chic chin thap nhét & ving
khi hau DB, véi mirc ting phd bién tir 23 - 50
ngay. Cac vunung khi hau con lai, muc d¢ chua
chin chin gan tuong dwong nhau.

Theo kich ban RCP8.5 vao dau thé ky 21
(Hinh 9a), mirc d chua chéc chin khong khac
nhau nhiéu gitta cac ving. Muc do chua chic
chin cao nhét & ving khi hau NTB, NB va BTB
v6i khoang dao dong phd bién trong khoang 15
- 17 ngay. Mitrc chua chic chin céc ving con lai
tuong duong nhau voi khoang dao dong trong
khoang 10 ngay.

Thoi ky gitra thé ky 21 (Hinh 9b), mic 46
chua chic chin cao nhat & vunung khi hdu NB
v6i dao dong trong khoang 54 ngay, tiép dén la
vung DPBBB v§i mirc dao dong trong khoang 44
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ngay. Mirc d6 chua chic chan thip nhit & ving
khi hau TB, BB va TN v6i muc dao dong trong
khoang 31 - 33 ngay.

Dén cudi thé ky 21 (Hinh 9¢), mirc d6 chua
chic chin cao nhat & vung khi hau NB, vi muc

dao dong trong khoang 95 ngay, dén ving khi
hau TN, thdp nhat ¢ ving khi hau DB va NTB
voi muc dao dong trong khoang 38 - 40 ngay.
Céac vung con lai c6 muc do chua chic chin
twong duong nhau véi dao dong khoang 50 ngay
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Hinh 8. Mirc d6 chwa chdc chén trong di tinh bién déi SNNN trung binh cdc ving khi hdu va ciia
Viét Nam thoi ky dau (a), thoi ky gitka (b) va thoi ky cudi (c) thé ky 21 theo kich ban RCP4.5, bién
trén va bién duwdi ciia dai bién doi trén hinh la phdan vi 10 va 90 trong tdp so liéu t6 hop sau khi

ldy trung binh ving.
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Hinh 9. Mirc d6 chwa chdc chdn trong du tinh bién doi SNNN trén cac vung khi hau va toan Viét

Nam thoi ky dau (a), thoi ky giita (b) va thoi ky cudi (c) thé ky 21 theo kich ban phat thai RCPS.5,

bién trén va bién diwdi cua dai bién doi trén hinh la phdn vi 10 va 90 trong tdp s6 liéu t6 hop sau
khi ldy trung binh vimng.

4. Két luan va thao luan

SNNN mo6 phong thoi ky co sd (1986 -2005)
cua cac phuong an mo hinh dya trén s6 liéu nhiét
d6 da duoc hiéu chinh bang phuong phap phan
vi kha phu hop véi SNNN xac dinh tir s6 lidu
quan tric. Theo ca 2 kich ban SNNN ¢6 xu thé
tang O tat ca cac thoi ky, dén cudi thé ky, SNNN
tdng manh ¢ cac vung khi hau. SNNN & cac
vung khi hau phia Nam tang nhanh hon ¢ cac
vung khi hau phia Bic, cu thé:

Giai doan dau thé ky 21, theo kich ban
RCP4.5, SNNN tang dudi 20 ngay trén pham vi
ca nudc, dudi 5 ngay hodc khong thay doi & mot
s6 tram thudc vung khi hau TB, BB, TN; trén 20
ngay & cac tram Hué, Nam Dong (ving khi hau
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BTB), tram T4y Ninh, Chau Dbc (ving khi hau
NB), viing khi hau NTB, SNNN ting manh nhét
pho bién tir 15 - 30 ngay. Theo kich ban RCPS.5,
SNNN ting nhiéu hon ¢ cac ving khi hau, mic
tang phd bién dudi 30 ngay trén pham vi ca
nudc, vung khi hau NTB c¢6 SNNN tang manh
nhét pho biét tir 25 - 35 ngay.

Giai doan giita thé ky 21, theo kich ban
RCP4.5, & vang khi hau phia Bic, SNNN ting
dudi 40 ngay, SNNN ting cham nhét & viing khi
hau TB pho bién dudi 10 ngay, tang trén 45 ngay
& tram Hué, Nam Dong (ving khi hau BTB).
Vung khi hdu phia Nam, SNNN phd bién tir 20
- 50 ngay, ting cham nhéit ¢ vung khi hau TN
phd bién tir 10 - 30 ngay, SNNN ting trén 60
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ngay & mot s6 tram vung khi hau NTB va NB.
Theo kich ban RCP8.5, SNNN ting phd bién tir
20 - 50 ngay trén cac tram thudc vung khi hau
phia Bic, ting SNNN ting phd bién tir 30 - 70
ngay ¢ cac vung khi hau phia Nam.

Giai doan thé ky 21, theo kich ban RCP4.5,
SNNN ting phd bién 20 - 60 ngay ¢ cac ving
khi hau phia Bic, tang thap nhét & ving khi hau
TB (ting 15 - 30 ngdy ning nong), ting manh
nhét & viing khi hau BTB, phé bién 40 - 60 ngay.
O ving khi hau phia Nam, SNNN ting thap nhat
¢ vung khi hau TN (20 - 45 ngay), ting manh
nhat 60 - 80 ngay & ving khi hdu NTB. Theo
kich ban RCP8.5, SNNN tang manh trén cac
vung khi hau, phd bién tir 50 - 100 ngay & cac
ving khi hau phia Bic. Ving khi hau NTB va
NB, SNNN ting pho bién trén 100 ngay, phd
bién trén 50 ngay ¢ ving khi hau TN,

O ca 2 kich ban, mutrc d6 chua chéc chan tang
theo thoi gian, thap nhat ¢ thoi ky dau thé ky,
cao nhit ¢ cudi thé ky. Theo kich ban RCP4.5,
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thoi ky dau thé ky, mdc du gia tri trung binh dy
tinh cho thdy SNNN ting & tt ca cac khu vuc
ciia Viét Nam, trén mot s6 khu vuc nhu TB va
PB, mot s6 mé hinh cho SNNN giam, co thé do
vai tro cua cac dao dong khi hau khdng ché xu
taing SNNN do BDKH giai doan dau thé ky &
vung nay. Thoi ky gitra va cubi thé ky, tit ca cac
md hinh déu cho sy ting dang ké SNNN. Trong
ca hai thoi ky nay, mac du hai khu vuc c6 muc
taing manh nhit 1a NTB va NB, muc do chua
chéc chdn ¢ khu vue NB 16n hon rit nhiéu so voi
& khu vuc NTB. O khu vuc NB & thoi ky cudi
thé ky, gin nhu chéc chin véi kich ban phat thai
cao RCP8.5, SNNN trong nam s¢€ tang khoang
03 thang so v6i hién nay. Sy ting nay c6 thé do
s6 ngay c6 nhiét do gan dat ngudng ning néng &
NB hi¢n nay 16n do nén nhiét do 16n. Viée tang
manh SNNN khu vuc NB c6 thé gy cac anh
huong bat loi ddng quan ngai toi stec khoe va
cudc séng ctia cong dong.

Léi cdm on: Bai bdo hoan thanh trong khudn kho ludn van thac st chuyén nganh Bién doi khi hdu,

Khoa Cdc khoa hoc lién nganh, Pai hoc Quéc gia Ha Néi: “Nghién ciru dy tinh s6 ngdy ndng néng

A

cho Viét Nam trong béi canh bién déi khi hdu

. Bai bao nay su dung so liéu mo hinh tu mot so du

an, dé tai cua Vién khi twong Thuy van va Bién doi khi hdu, Truong Pai hoc Khoa hoc Ty nhién va

16 chirc CSIRO.
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PROJECTION OF HOT DAYS OVER VIETNAM BY MULTI-MODEL
ENSEMBLE WITH QUANTITATIVE MAPPING CORRECTION

Nguyen Thi Hoang Yen!, Pham Quang Nam?, Nguyen Duc Nam?, Hiep Van Nguyen®
"National Hydro-Meteorological Service Vietnam
2VNU University of Science
’Institute of Geophysics, Vietnam Academy of Science and Technology

Abstract: This article presents the results of projection of hot days for Vietnam by an ensemble
of CCAM, cIWRE, RegCM and PRECIS model data with quantitative mapping error correction. The
results show that the error correction method eliminates most of the systematic temperature errors
in the models. The number of simulated hot days at the stations after error correction is consistent
with that at the station data. The corrected future temperature data are used to estimate the number
of hot days for the three periods in early, mid, and late 2 1st-century under RCP4.5 and RCPS.5 sce-
narios. In general, the number of hot days in the southern climatic regions increases faster than in
the northern climatic regions. The paper also provides information on the uncertainty in projection
of hot days over Vietnam.

Keywords: Hot day, quantile mapping, CCAM, CIWRF, RegCM, PRECIS.
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