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Du tinh su bién d6i ctia mot s6 chi sb mua 16n trén 13nh thd
Viét Nam bang mo hinh khi hau khu vuc RegCM3
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Nhan ngay thang ndm

Tém tat. Trong bai nay, mé hinh RegCM3 duogc ing dung dé mo phong va du tinh sy bién d6i cua
hai chi s6 khi hau cuc doan lién quan dén sy kién mua 16n 1a lwvong mua ngay 16n nhat nim
(RxIday) va tong lugng mua cta nhitng ngay trong nam cé lugng mua vugt qua phan vi 95 cta
thoi ky chuan (R95p). M6 hinh duge chay véi do phan giai ngang 36km, sir dung diéu kién bién 1a
san pham cta mo hinh toan cdu CCSM3.0 cho thoi ky chuan (1980-1999) va nira dau thé ky 21.
Su bién d6i ctia cac chi s6 RxIday va R95p dugc dy tinh cho hai thoi ky twong lai 1a 2011-2030 va
2031-2050. Két qua nhan duoc cho thdy mé hinh da tai tao duoc nhimng dic diém co ban cta phan
bd khong gian cia hai chi sd Rx]day va R95p cho thoi ky chuan. Bién d6i ciia Rx/day va R95p
trong céac thoi ky twong lai thé hién sy giam di trén hau khap lanh tho Viét Nam trong g1a1 doan
2011-2030 va tang 1én & nhidu noi trong giai doan 2031-2050. Phan bd khong gian ctia bién ddi
cua Rx/day va R95p trong giai doan 2031-2050 c6 sy xen k& gifra cac vung tang va gidm nhung xu

thé tang van chiém wu thé.

Tir khéa: Bién dbi khi hau, xu thé, chi s6 khi hau cyc doan, mua 16n, Viét Nam

1. Mé dau

Mua 16n két hop véi dia hinh dbc gay nén
nhiing trén 1 quét c6 stric tan pha 16n. Mua 16n
kéo dai tao ra nhiing trdn lut huy hoai mua
mang, gdy anh hudng 16n dén doi sdng ciia con
nguoi cling nhu méi truong. Dudi tdc ddng cua
bién d6i khi hau (BDKH), dién bién cua cac
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hién tugng thoi tiét, khi hau cuc doan, trong do6
c6 mua 16n, duong nhu ngay cang phuc tap
hon, thé hién & sy gia ting vé tan suat va cuong
d6. Chinh vi vay, nghién ctru bién d6i cua hién
tuong mua 16n 1a mdt trong nhitng bai toan thu
hat dwoc sy quan tdm cua nhiéu nha khoa hoc
trén thé gidi, nhat 1a trong nhirg nim gan day
[1-7]. Cac phan tich dua trén s liéu mua quan
trac trong qua khtr cho thay d¢ dai cua cac dot
mua va sb lugng sy kién mua 16n ting 1én dang
ké. Tan suit mua 16n tang trén mot s6 khu vuc
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trén thé gioi, téng lvgng mua nadm trong cac sy
kién mua 16n ting Ién trén nhiéu ving thudc
nuéc My, trung Au va nam Australia [5]. Su
thay d6i cua tin suat mua 16n ludn 16n hon sy
thay ddi cua tong lugng mua. Trén mot sé khu
vuc, xuit hién xu thé ting cia mua Ién trong
khi tong lwong mua quan tric dwoc tham chi
giam [6,7]. Khi phan tich s6 liéu giang thay
ngay & cic nudc khu vuc Pong Nam A trong
thoi ky tir 1950 dén 2000, Endo va CS [4] ciing
da chi ra rang s6 ngdy am wdt (ngay co giang
thiy trén 1mm) c6 xu huéng giam, trong khi do
cuong d6 giang thuy trung binh cua nhiing ngay
am w6t lai c6 xu hudng ting 1én. Mua 16n ting
1én ¢ phia nam Viét Nam, phia bic Myanma va
¢ ddo Visayas va Luzon cua Philipin trong khi
d6 lai giam ¢ phia bac Viét Nam. Gan day hon,
Vii Thanh Hang va CS [19] d sir dung sé liéu
lugng mua ngay tai cdc tram quan tric trén 7
vung khi hau Viét Nam thoi ky 1961-2007 dé
xac dinh xu thé bién d6i cua lwong mua ngay
cuc dai. Két qua nhan dugc cho théy, trong thoi
ky 1961-2007, lugng mua ngay cuc dai co6 xu
thé tang hdu nhu trén moi ving khi hau, ngoai
trir ving Pong bang Bic Bo (B3), tuy nhién su
bién ddi d6 ciing c6 nhitng khac biét giita cac
thoi doan. Trong giai doan 1961-1990, xu thé
tang cia lwong mua ngdy cuc dai biéu hién o &
hau hét cac ving khi hau, ngoai trir ving Tay
Bic (B1), ting manh nhit 1a ving Bic Trung
B (B4) va Nam Trung B§ (N1). Trong thoi
doan 1991-2000, ¢ cac vung khi hau B1 va B2
(Pong Bic) luong mua ngay cuc dai c6 xu thé
giam, cac vung khi hau khac c6 xu thé nguoc
lai. Nhitng nam 2001-2007 1a thoi ky cé luong
mua ngdy cuc dai ting manh & tt ca cac ving
khi hau trén ca nudc.

Du tinh khi hau tuong lai néi chung, du tinh
cac hién tugng khi hau cuyc doan noéi riéng
khong thé dua trén sd liéu quan tric thuc té.
Hon nita, do cac hién twong khi héu cyc doan
thudng chi duoc xac dinh théng qua cac yéu t6

quan tric dugc nén viéc du tinh ching trong
tuong lai dya trén san phdm mo hinh 13 can
thiét [14]. Do d6, bén canh nhiing cong trinh
nghién ctru, khao sat sy bién dbi cia mua 16n
dua trén cac chudi sb lidu quan tric, huoéng tiép
can st dung cac mo hinh dong lyc dé mo phong
va du tinh hién tugng nay ciling dugc phat trién
kha manh [11,12,13,16,18]. Trong nghién ctru
mo phong, ca md hinh toan cau va mé hinh khu
vuc déu duoc sir dung. No6i chung, cac két qua
danh gia cho thidy phan bd mua trong truong
hop stt dung mo hinh c6 d¢ phan giai cao dang
tin cdy hon d§ phan giai thé. Emori va CS
(2005) [3] da chi ra rang cac md hinh hoan luu
chung khi quyén (AGCM) vé6i d phéan giai cao
c6 thé mod phong tbt cac cuc tri mua néu mo
hinh c6 kha nang kim ham d6i luu khi d6 4m
tuong ddi tai cac vang 1an can nho hon 80%.
Hay noi cach khac, cuc tri mua dugc md phong
tir cac mo hinh khi hau toan ciu (GCM) rat
nhay véi cic so d6 tham sd hoa dbi luu, va
khong phai lac nao d6 phan giai cao cling tao ra
két qua mo phong mua tot ma phai két hop sy
cai tién trong cac so dd tham sé hoa ddi luu va
may [9].

Dic biét hudng tiép can tmg dung mo hinh
khi hau khu vuc (RCM) dé mo phong cac hién
tuong khi hau cyc tri néi chung, mua l6n noéi
riéng di phat trién rat manh va thu duoc nhirng
thanh qua dang ghi nhan. Ching han, Halenka
T. va CS [8] dd md phong céc cuc tri giang thiy
va nhiét d6 trén khu vyc Cong hoa Czech thoi
ky 40 nim tr 1961-2000 bang mo hinh
RegCM3; Boroneant C. va CS [2] da khao sat
kha ning bién doi cua cudng do giang thuy va
cuc tri mua trén khu vyc Alps gén bo bién nude
Phép bang RegCM trong bdi canh BDKH toan
cau, v.v. Ngoai viéc mo phong khi hau qua khu,
cac RCM ciing da dugc ung dung nhu la cong
cu ha thip qui mdé dong lyc (Dynamical
Downscaling) dé nghién ctru BDKH twong lai.
Theo hudng nay nhiéu cong trinh da sir dung
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san pham dy tinh khi hau twong lai ciia céc
GCM theo céac kich ban phat thai khi nha kinh
lam diéu kién bién cho cdc RCM dé nhan dugc
két qua dy tinh khi hau chi tiét hon trén qui mo
khu vyc va dia phuong. Chéng han, Islam Siraj
ul va CS [10] da ung dung md hinh PRECIS dé
nghién ctru bién dong twong lai cua cac chi sb
cuc doan nhiét 40 ma cu thé 1a bién dbi trong
tan suat kéo dai cac dot nong va lanh trén
Pakistan. Boroneant C. va CS [2] da ung dung
mo hinh RegCM dé nghién ctru sy bién doi ciia
cuong do giang thuy va cyc tri mua trén khu
vuc Alps thoi ky 1961-1990 va dy tinh khi hau
tuong lai (thoi ky 2071-2100) theo hai kich ban
phat thai khi nha kinh A2 va B2.

C6 nhiéu céach tiép can trong nghién ctru su
bién ddi cua cac hién tugng cuc doan, trong dé
cach tiép can dua trén cac chi s6 khi hau cuc
doan do Chuong trinh nghién ctru khi hau thé
giéi (World Climate Research Programme -
WCRP) va nhom chuyén gia gidm sat va phat
hién BDKH (Expert Team on Climate Change
Detection, Monitoring and Indices -
ETCCDMI) dugc st dung kha rong rai [17]. Co
tat ca 27 chi s6 dugc dé xuit, trong d6 16 chi s6
lién quan dén nhiét do va 11 chi sb lién quan
dén mua.

Trong bai nay sé& trinh bay mot sd két qua
du tinh sy bién d6i cua cac chi sé RxIday
(lwgng mua ngay 16n nhét) va R95p (tong luong
mua 16n) thuong duogc st dung trong céc
nghién ctru vé du tinh bién d6i mua 16n [1, 20]
& Viét Nam trong nira dau thé ky 21 theo kich
ban phat thai A1B bang mo hinh RegCM. Muc
2 du6i day s& mo ta phuong phap va ngudn sb
lidu. Két qua mo phong cho thoi ky chudn va dy
tinh cho twong lai dugc dan ra trong cac muyc 3
va 4. Mot sb két luan s& duge trinh bay trong
muc 5.

2. M6 hinh va so liéu

Mo hinh khi hdu khu vec RegCM phién ban
3 cua trung tim qudc gia nghién ctru khi quyén
(National Center of Atmospheric Research —
NCAR) dugc st dung dé mo phong cac diéu
kién khi hau trén khu vuc Viét Nam trong thoi
ky chuan (1980-1999) va du tinh khi hau trong
thé ky 21 (2001-2050). Diéu kién bién va diéu
kién ban dau cho RegCM3 1a tir mo hinh
CCSM3 clia NCAR voi diéu kién phat thai thyc
trong thoi ky chuan va theo kich ban A1B trong
thé ky 21.

Mo hinh dugc chay voi do phan giai ngang
1a 36 km véi 18 myc thang ding. Mién tinh tir
85 d6 Pong dén 130 46 Pong va 5 6 Nam dén
27 46 Bic, tuong ung voi 142x103 nut ludi.
Céc tham sb vat Iy co ban dugc lya chon bao
gom: so d6 tham sb hoa d6i luu Grell-Arakawa
& Schubert (Grell-AS), so d6 bé mit va tham
s6 hoa thong luong dai duong BATS.

DPé danh gia kha ning mé phong cia md
hinh dd sir dung bo sb liéu mwa ngay tai 58
tram trén linh tho Viét Nam trong khoang thoi
gian 1980-1999. S§ liéu quan tric nay s& dugc
thuc hién kiém tra chat lugng dé loai bo céac gia
tri khong hop ly. Ciing can nhin manh rang,
chat lwong va tinh dy du cua sé liéu quan tric
c6 vai trd hét sirc quan trong ddi véi viéc phan
tich, danh gia cac sy kién cyc doan nhu mua
16n. Néu sb lidu bi khuyét thiéu hodc sai vao
nhitng ngdy xay ra mua 16n s& dan dén nhing
két luan khong chinh xac. Do vdy, trong qua
trinh kiém tra chit luong s6 liéu da ap dung tiéu
chuan 1a mot thang (hodc mot nam) duge coi la
du s liéu néu co dudi 10% (hodc dudi 5%) sb
liéu khuyét thiéu hodc khong dap tmg dugc yéu
cau. So d6 phan b mang ludi tram va cac vung
khi hau Viét Nam duoc dan ra trén hinh 1.

Sau khi tién hanh kiém tra chat lugng, bd )
liéu quan tric tai tram duoc két hop véi sb lidu
mua tai phan tich ERA40 tir nim 1980-1999 dé
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xdy dung thanh b sb liéu quan tric trén ludi
mo hinh. Viéc nay duoc tién hanh qua hai buéc.
Trude hét sb liéu mua tai phan tich ERA40 do
phan giai 2,5 d6 dugc ndi suy vé ludi mod hinh
RegCM3 (d6 phan giai 36 km) bang phuong
phap noi suy song tuyén tinh. Tiép theo, s6 li¢u
quan tric tai tram cling s€ dugc ndi suy vé ludi
mo hinh bang phuong phap Cressman khi sir
dung két qua budc trudc lam trudng phong
doan ban dau. S6 lidu sau khi két hop dugc su
dung dé so sanh véi két qua mé phong mua
trong thoi ky chuan.

so0  Hinh 1. Phan b
s000 mang ludi 58 tram
2000 quan tric khi
tugng (du tron )
trén 7 vung khi
hau B1, B2, B3,
B4, N1, N2 va N3
(duong phan cach
nét lién) va do cao
dia hinh (m) (phan
to mau) [19].

18N

16N

14N

10N

8N
102E103E 104E 10SE 106E 107E 108E 103E 110E

3. Panh gia kha ning mo phéng ciia mé hinh
cho thoi ky chuan (1980-1999)

Pé danh gia kha ning mo phong cia mo
hinh cho thoi ky chuén, cac chi sé Rx/day va
R95p duoc dinh nghia nhu sau:

1) Rxlday 1a lugng mua ngay 16n nhit trong
nim (mdi nim c6 mdt gia tri), duoc xac dinh
theo cong thirc:

N
Rxlday = M;_s!lX(ri) (1)

trong do, r; 1a lugng mua ngay thir i; N 1a sb
ngay trong nam.

2) R95p 1a tong lugng mua cua nhitng ngay
trong nam c6 lugng mua l6n hon phan vi thir 95
ctia chudi s6 liéu mwa ngay trong thoi ky chuan.
R95p duoc xéc dinh theo cong thuec:

N
R95p = 2 (r; > P95) @)

trong do, r; 1a lugng mua ngay thir i; N 1a sb
ngdy trong nam; P95 1a phan vi tho 95 cua
chudi luong mua ngay thoi ky chuan.

Céc chi s& RxIday va R95p dugc tinh cho
timg 6 ludi va timg nim trong thoi ky chuan
cho ca két qua mo phong ctia mo hinh va sd ligu
quan tric. Kha ning mé phong ciia mo hinh
dugc danh gia thong qua hé sé twong quan
khong gian (Cs) va hé sb twong quan thoi gian
(Ct):

N - -
2 (idxt" — idxt™ )(idxt? — idxt°)

Cs =

1/2

N - N -
[2 (idxt!" —idxt™)? 2 (idxt! —idxt*)’ }

trong d6 idxt 1a céc chi sb RxIday va R95p da
duoc tinh trung binh theo chudi thoi gian; idxt
la trung binh cua idxt theo khong gian; N la
tong s6 6 ludi trong khu vuc nghién ciru; cac
chi s trén m, o twong ung 1a mé hinh va quan
trac.

N - -
2 (idxv]" — idxv™)(idxv? - idxv”)
Ct= =

1/2

[i (idxv" —idxvm)zi(idxvi” —zdxv")z}

trong d6 idxv 13 cc chi sé RxI/day va R95p da
tinh dugc trung binh khong gian, jdxv 1a trung
binh cua idxv theo thoi gian; N 14 tong s6 nim
trong thoi ky chuén; cac chi s6 trén m, o tuong
g 12 m6 hinh va quan tric.

Trén thyc té 7 ving khi hau Viét Nam duoc
phan chia theo ranh giéi nhu trén hinh 1. Tuy
nhién, trong bai nay, cac vung dugc xac dinh
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mot cach twong ddi boi cac hinh chir nhat nhu
mo ta trong bang 1.

Chi s6 lugng mua ngay 16n nhat Rxlday
tinh trung binh trong thoi ky chuan dugc biéu
dién trén hinh 2. C6 thé nhan thiy trén toan khu
vuc nghién ctu, mé hinh thé hién xu thé mo
phong thién thdp. Tri s6 chénh léch giira quan
trdc va mo hinh kha 16n. Phan b6 khong gian

ciia Rx/day theo s liéu quan tric thé hién cac
cuc dai ¢ phia bic cua viang B2, phia nam cia
ving B4, phia bic cia ving N1 va ving N2.
Két qua mo phong ciia méd hinh tuy khong hoan
toan trung khép véi quan tric nhung da phan
nao tai tao dugc nhiing dic diém co ban vé
phan bd khong gian cua Rx/day.

Badng 1. Ranh gioi qui woc phan chia cac viung khi hqu

B1 B2 B3 B4 N1 N2 N3
Kinh 46 |102,0- 104,5|104,0- 107,5|104,5- 107,0| 104,0-108,0 | 108,0-109,5 | 106,5-108,6 | 104,5-108,0
Vido 20,5-23,0 | 21,0-23,5 20,0-21,5 16,0-20,5 10,5-16,0 11,0-15,5 8,5-12,0
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Hinh 2. Trung binh thoi ky chuan 1980-1999 cua chi s6 Rx/day theo sb lidu quan tric (a) va két qua
md phong cua mo hinh (b)

Bang 2 biéu dién hé s twong quan khong
gian va tuong quan thoi gian cia chi sd
RxIday giita md phong va quan tric trén ting
vung khi hau va toan bo khu vuc nghién ctru.

Tuwong quan khong gian gitra md hinh va
quan tric trén toan vung nghién ciru 1a 0,207
va vé thoi gian 14 0,107. Trén cac ving khi hau

va toan bd mién tinh, mbi twong quan vé
khong gian ludn t6t hon twong quan thoi gian.
Tuong quan khong gian tét nhét 1a ving B4
voi hé sd tuong quan dat 0,476 va thép nhét 1a
viung B1 (0.027). Hé s6 twong quan thdi gian
dat gia tri 16n nhét bang 0,207 trén ving N3.
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N6i chung, quan hé twong quan tuyén tinh,
ca twong quan khong gian va twong quan thoi
gian, giita mo6 hinh va quan tric 1a thap, phan
anh mot thuc t& khach quan vé ning luc cua
cac md hinh trong viéc mo phong mua, nhat 1a
cac cuc tri mua.

Trong mdt sb truong hop hé sb twong quan
c6 tri sb am, tham chi 4m 16n nhu Cs trén vung
B3 ching han (-0,512), thé hién tinh bat dinh
l6n trong viéc md phong cac hién tugng cuc
doan.

Bdng 2. Hé 56 twong quan khéng gian (Cs) va twon

Tom lai, két qua md phong Rx/day cia mod
hinh trén céc vung B1, B2, B3 va N1 kém hon
s0 VOi cac ving con lai do ton tai gia tri tvong
quan am vé khong gian hodc thoi gian va gia
tri tuong quan duong trén cac vung khi hau
nay ciing thap. Vang N2 va N3 ca tuong quan
khong gian va tuong quan thoi gian déu c6 gia
tri cao hon so véi cac vung khi hau khéc. Vung
B4 tuy c6 twong quan khong gian tot nhét
nhung hé s6 twong quan thoi gian thap.

quan thoi gian (Ct) cuia chi s6 Rxlday

B1 B2 B3 B4 N1 N2 N3 VN
Cs 0,027 -0,133 -0,512 0,476 0,220 0,465 0,371 0,207
Ct -0,264 0,064 0,028 -0,094 -0,020 0,133 0,207 0,107

Trén hinh 3 biéu dién phan bd khong gian
ctia chi s6 R95p tinh trung binh thoi ky chuan
theo s6 liéu quan tric va md phong cua mod
hinh. R$ rang mé hinh ciing thé hién xu thé mo
phong thién thap ddi véi chi s R95. Mirc do
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phit hop vé phan bd khong gian cta chi s6 R95
giita mo phong ciia md hinh va quan tric trén
ving khi hau B1, khu vyc phia bic cia ving
N1 va ving N2 1a t6t hon dbi véi cic ving
khac.
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Hinh 3. Trung binh thoi ky chuan 1980-1999 cua chi s6 R95p theo s6 liéu quan tric (a) va két qua
md phong cua md hinh (b)
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Hé sé twong quan khong gian va tuwong
quan thoi gian gitta m6 phong cua md hinh véi
quan tric dbi voi chi s R95p duoc thé hién
trong bang 3. Trén toan ving nghién ctru, hé s6
twong quan khong gian 1a 0,115 va tuong quan
thoi gian 1a 0,082. Hé sd twong quan khong
gian toan viing tinh cho chi s6 R95p thap hon so
v6i RxIday. Tuy nhién, hé sb tvong quan khong
gian trén ting ving cta chi sé R95p tét hon so
v6i Rxlday. Hai ving c6 hé s6 twong quan am
la ving B3 (-0,332) va ving N1 (-0,085). Hé s
tuong quan khong gian tot nhét 1a ving N2 véi

gia tri 0,464 va tuong quan thoi gian tot nhat Ia
vung B1 vdi gia tri 0,406. Ving c6 hé sb tuong
quan khong gian thap nhét 1a B2 (0,156) va
vung c6 hé s6 trong quan thoi gian thap nhét Ia
vung B4 (0,067).

Tém lai, mé hinh ¢é xu thé md phong thién
thip v6i ca hai chi s Rx/day va R95p. Tuy
vdy, phan tich cac h¢ sb tvong quan khong gian
va thoi gian trén cac ving khi hau cho thiy sy
phit hop nhit dinh v& phan bb khong gian ciing
nhu thoi gian giita két qua mé phong va quan
trac.

Bdng 3. Hé s6 twong quan khéng gian (Cs) va twong quan thoi gian (Ct) ciia chi s6 R95p

B1 B2 B3 B4 N1 N2 N3 VN
Cs 0.413 0.156 -0.332 0.452 0.306 0.464 0.165 0.115
Ct 0.406 0.342 0.268 0.067 -0.085 0.149 0.14 0.082

4. Sw bién i ciia cac chi s6 RxIday va R95p

Két qua tich phan mo hinh RegCM3 lién tuc
50 nam, tir 2000-2050 khi st dung diéu kién
bién la sb ligu ciia mo hinh toan cau CCSM3.0
theo kich ban phat thai A1B duoc st dung dé
du tinh cac chi s6 Rx/day va R95p. Su bién do6i
ctia chi s6 Rx/day va R95p trong tuong lai dugc
xac dinh cho hai giai doan 20 nam, tor 2011-
2030 (ki hiéu 1a SC1) va tir 2031-2050 (ki hiéu
1a SC2) khi so sanh véi thoi ky chudn theo cong
thirc:
(Idxsci — Idxpa)

A(Idx) = x 100%

3)
BA

trong d6 A(Idx) 1a biéu thi mirc d6 bién ddi cua
cac chi sb trong tuong lai; Idx 1a ki hiéu cac chi
s6 RxIday hodc R95p; chi sé dudi SCi biéu thi
cac thoi ky tuong lai SCI hodc SC2; BA biéu thi
thoi ky chudn (1980-1999).

Trén hinh 4 13 phan bd khéng gian cua
A(RxIday) tinh cho hai giai doan 2011-2030

(SC1) va 2031-2050 (SC2). C6 thé nhan thay,
su bién d6i cua RxIday trong thoi ky SCI co
gid tri Am trén hau hét cac ving khi hau. Pham
vi bién thién cia A(RxIday) chi yéu trong
khoang tir 15-30%. Gia tri cua cua A(RxIday)
16n nhéit roi vao vung B2 (khoang 50%), ria
phia déng ciia ving B3 va rai ric & mot s6 noi
khac thuoc Trung B¢ (khoang trén 30%). Mot
s6 noi dat gia tri dwong, tuy nhién dién tich bao
phu khong 16n, nhu trén ving B1, phia bic cua
vung B4 va trung tdm vung N3. Nhin chung
trong giai doan SC1 chi s6 Rx/day giam so véi
trong thoi ky chuan. Mic do giam cua Rxl
manh nhét & ving B2.

Khac voi sy phan bd cua A(RxIday) giai
doan SC1, ¢ SC2 dién tich c6 A(RxI/day) duong
hau nhu chiém uu thé mic du c6 sy dan xen
giita cac ving trai dau cua A(Rx/day). Ving ¢
chi s& RxIday giam so véi thoi ky chuan van
tap trung chu yéu tai B2. Cac khu vuc co
Rxlday ting so véi thoi ky chuan 1a phia bic
vung B1, phia bic ving B4, vang N1, N2 va
mét sb noi thude vung N3.



8

Su tang, gidm cia Rx/day dong nghia véi
vi€c tang, gidm cuong do mua 16n. Do do cé
thé ndéi cuong do6 mua 16n c6 xu hudng giam
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trong giai doan SC1 (2011-2030) trén hau khap
lanh thd Viét Nam va hau nhu ting trén nhiéu
ving lanh tho trong giai doan SC2 (2031-2050).
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Hinh 4. Bién d0i ctia Rx/day trong giai doan 2011-2030 (a) va 2031-2050 (b) so véi
thoi ky chuan (1980-1999)

Hinh 5 biéu dién phan bd khong gian cua
A(RY5p) trong céc giai doan 2011-2030 (SC1)
va 2031-2050 (SC2) so voi thoi ky chuan
(1980-1999). Nhin chung, trir mot sd noi ¢ ria
phia dong cia vung B2 va B3 va khu vuc bién
giéi giap Campuchia thudc vung N3, so voi
thoi ky chuan, trong giai doan SC1 (2011-2030)
R95p giam trén hau khip lanh tho. Mirc do
giam cuia chi s R95p 16n nhét trén khu vyc Bl
(khoang 50%). Phia tdy ctia ving B3 va phia
béc cua viung B4 ciing thé hién sy giam kha
manh cua R95p (khoang 30%).

Tuy nhién, R95p lai c6 xu hudng tang trong
giai doan SC2 (2031-2050) trén nhiéu vung
lanh thd Viét Nam, trong d6 dac biét ting manh
O phia dong cua B2, B3, phia tdy N3 (50-80%)
va rai rac trén cac vung khi hau con lai.

Trén cac vung B2, B3 gia tri cua R95p trong
thoi ky chudn twong dbi thdp (hinh 3), nim

trong khoang 100-300mm, thip hon nhiéu so
v6i khu vuc phia bac cua vang N1 hay ving
N2. Su gidm di ctia R95p trong giai doan SC1
(2011-2030) va tang lén trong giai doan SC2
(2031-2050) thé hién sy bién dong manh cia
chi s6 nay trong tuong lai.

5. Két luan

Trong bai nay, mo hinh khi hau khu vuc
RegCM3 véi diéu kién bién va diéu kién ban
dau tir mo hinh CCSM3.0 duogc st dung dé du
tinh sy bién d6i ctia hai chi s6 lién quan dén
hién tugng mua 16n Rxlday va R95p trén khu
vuc Viét Nam cho hai giai doan 2011-2030 va
2031-2050 ctia thé ky 21 theo kich ban phat thai
A1B. Sy bién d6i cua Rxlday va R95p duoc
xac dinh bang cach so sanh voi két qua mo
phong ciia mé hinh trong thoi ky chuan (1980-
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1999). Tir viéc phan tich nhitng két qua nhan
dugc cho phép rat ra mot sb nhan xét sau:

1) Nhin chung, so v&i quan tric, mé hinh ¢
xu thé moé phong thién thap ca hai chi s6
Rxlday va R95p. Tuong quan khong gian gitta
mo phong ciia mo hinh va quan tric tot hon so
v6i tuong quan thoi gian. Hé sb tuong quan
khong gian va twong quan thoi gian cua chi sb
Rxlday dat gia tri cao trén vung khi hdu Tay
Nguyén (N2) va Nam Bo (N3), con ddi voi chi
s6 R95p 1a ving khi hau Tay Bic (B1).

2) So v&i thoi ky chudn, xu thé bién doi cta
ca hai chi s6 Rxlday va R95p 1a giam di trén
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hau hét cac ving lanh thd Viét Nam trong giai
doan 2011-2030 va ting 1én trén nhidu ving
trong giai doan 2031-2050. Tuy nhién, su tang
1én cuia cac chi sb nay trong giai doan 2031-
2050 khong hoan toan dong nhit vé khong gian
ma c6 su xen k& gilra nhitng vung tang va vung
giam.

3) Su tang, giam cua cac chi sé RxIday va
R95p trong cac giai doan khac nhau cé thé 1a
d4u hiéu cua su bién d6i phuc tap trong céc sy
kién mua 16n trén lanh thé Viét Nam. Do d6, dé
c¢6 nhitng két luan chic chin hon can thiét phai
tién hanh nghién ctru sau hon.
24N

22N

20N

1aN

16N

an
TO1E10ZE103E104E10SE106E107E108E109E110E111E

Hinh 4. Bién ddi cuia R95p trong giai doan 2011-2030 (a) va 2031-2050 (b) so v6i
thoi ky chuan (1980-1999)
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Projected changes of heavy rainfall indices over Vietnam
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Abstract. In this study the RegCM3 model was employed for simulating and projecting changes
in two extreme climate indices related to heavy rainfall, annual maximum of daily rainfall (Rx/day)
and annual total rainfall of very wet days (R95p). Model was run with 36km horizontal resolution
using boundary conditions from the CCSM3.0 model for the baseline period of 1980-1999 and for the
first half of the 21st century. Changes of the Rx/day and R95p indices were projected for two periods
of 2011-2030 and 2031-2050. The results show that RegCM3 can reproduce the main features of
spatial distributions of Rx/day and R95p for the baseline period. Changes of the Rx/day and R95p
indices reveal a decreasing trend for the whole Vietnam in the period of 2011-2030 and an increasing
trend in a large part of the country in the period of 2031-2050. There is an alternative
increasing/decreasing trend for both indices over different areas during 2031-2050, in which the
increasing trend is dominant.

Keywords: Climate change, trend, extreme climate indices, heavy rainfall, Vietnam



