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Tém tit: Trong nghién ctru nay, chung toi giGi thidu cac két qua du tinh bién dbi lugng mua trong
mua gié6 mua mua h¢ ¢ khu vuc Viét Nam béng mo hinh PRECIS theo kich ban RCP4.5 va
RCP8.5. Trong d6, mé hinh PRECIS duoc chay véi $6 liéu dau vao 1a tir md hinh CNRM-CM3
(PRECIS/CNRM-CM3) va GFDL-CMS5 (PRECIS/GFDL-CMS5) cho mé phdng thoi ky co so
(1986-2005) va dy tinh tuong lai (2046-2065 va 2080-2099). Céc két qua cho thay, bién dbi ctia
lugng mua trong mia gié mua mua hé dugc du tinh rat khac nhau trong cic phuwong an mo hinh
PRECIS. Bién dong ni mua cta lwong mua trong mia gié miia mia hé & khu vye Viét Nam trong
tuong lai theo cac du tinh 1a rat rd rang. Trong d6, bién dong ndi mua cia lugng mua trong mua
gi6 mua mua hé theo phuong an PRECIS/GFDL-CM3 c¢6 quan hé kha rd rang véi bién dong noi
mua cia doi gié tay vi hudng muc 850 hPa, hay chinh 1a bién dong cuong do gié mua mua hé. Tuy
nhién, mbi quan hé nay lai khong that su rd rang trong phuong 4n dy tinh CNRM-CM5. Diéu nay
cho théy, phuong an PRECIS/GFDL-CM3 mé phéng va duy tinh mua trong mua gié mua mua hé
¢6 quan hé gan giii v6i hoat dong cta gié mua mua hé hon _phuong an PRECIS/CNRM-CMS5.
Trong khi do, phuong an PRECIS/CNRM-CMS lai cho thdy rang, bién ddi lvong mua trong mua
gi6 mua mua hé gin lién voi su hinh thanh xody thuan/xoay nghich do chénh léch hoan hru gio
muc 850 hPa giita twong lai vdi thoi ky co so gay ra. Phuong an PRECIS/GFDL-CM3 du tinh hinh
thé lwong mua mua hé gia ting trong tuong lai so voi thoi ky co so, dic biét vao dau va cudi mua
gi6 miia mua hé. Ngugc lai, phuong 4n PRECIS/CNRM-CMS5 cho thay hinh thé giam lugng mua
trong tuong lai so voi thoi ky co s theo kich ban RCP4.5 chiém wu thé; theo kich ban RCPS.5,
hinh thé ting lwong mwa & phia Béc va giam & phia Nam.

Tir khéa: Gi6 vi huong muc 850 hPa, hoan luu gié muc 850 hPa, lugng mua mua he.

1. Mé dau

Viét Nam nam & Pong Nam dai luc Au-A,
1a noi chuyén tiép cua cac tiéu h¢ thong gié mua
chau A. Do vay, thoi tiét va khi hau Viét Nam
chiu tic dong chinh cta hé théng gié mua chau
A. Bin ‘Wang va Lin Ho (2002), lanh tho Viét
Nam nim trong vung giao tranh cua cac tiéu hé
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thong gi6 mua chau A. Nguyén Puc Ngit va
Nguyén Trong Hiéu (2004), lanh thd Viét Nam
nam trong viung tiéu hé thong gido mua Bong
Nam A. Ciing chinh vi 13 noi chuyén tiép nén
hoan Iuu gié mua ¢ Viét Nam kha phirc tap va
kho du dodn. Nguyén Pirc Ngit va Nguyén
Trong Hiéu (2004), gi6 mua & khu vuc Viét
Nam la tong hoa cta gi6 mua Nam A va gi6
mua Pong A. Trong cac thang mua he, hoan luu
gi6 mua chiu sy tac dong cua cac hé thong xich
dao, nhiét d4i va can nhiét déi. Khi gié mua mua
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hé bét dau, dong vuot xich dao muc thdp phat
trlen manh tr An D6 Duong két hop v6i dong
xiét Somalia. Sy xdo trong xdo tron va van
chuyen 4m manh mé tir mat bién nong vao khi
quyén thuc diy sy phat trién mua tir may déi luu
manh va trong mot 16p day. Trén dai dwong 16p
may tich mong 1a bang chimg vé qué trinh x4o
tron manh trong 16p bi€n khi dong khi tdy nam
vuot xich dao di qua ving bién nay [1].

Theo chu ky hang ndm, gié mua mua hé bit
dau vao khoang cubi thang 4 hoic dau thang 5
va két thiic vao cudi thang 9 hogc dau thang 10 &
khu vue Viét Nam [2]. Thoi ky bét dau gié mua
mua hé (onset) duoc danh dau boi sy dao nguoc
hoan luu quy mé 16n va thay thé dot ngdt mua
kho bai mua khoé [3]. Nguoc lai, thoi ky két thuc
(withdraw) cua gié mua mua hé duoc danh diu
boi su thay thé mua khd béi mia mua. Nguyén
burc Ngr, Nguyén Trong Hiéu (2004), mua mwa
& Béc Bo, Tay Nguyén va Nam Bo gan lién véi
hoat dong cta gi6 mua mua hé. Tuy nhién, do
anh huong ctua dia hinh (day nui Truong Son)
gdy hi€u ung Foehn, nén thoi ky hoat dong
manh ctia gié mua mua he 1a thoi ky gio tay kho
néng ¢ khu vyuc Trung BO. Pbi v6i khu vue
Trung Bg, mua mua thuong dén vao cudi mua
hé¢ va mwa cha yéu do tac dong cua d6i gio
Pong. Nhu viy cé thé thiy, tic dong cua gio
mua mua hé dén cac khy vuc khac nhau 1a khac
nhau r6 rang, c¢é nhirng khu vuc gdy mua, nhung
cling ¢6 khu vuc gy ra diéu kién kho néng.
Ngoai ra, mua trong thoi ky gié mua mua he &
khu vuc Viét Nam khong hoan toan do tac dong
cua gié mua mua he, ma con chiu tadc dong cua
nhiéu nhan t6 dia phuong (nhidu dong, tac dong
cudng buc cia dia hinh, gio dét bién, ...) [2]. Do
vay, bién dong lwong mua mua he ¢ khu vuc
Viét Nam chua hin hoan toan 1a do tac dong cua
bién dong hoan luu gié miia muia he.

Du tinh cta IPCC (2013) [4] cho rang, gio
mua miia hé chau A c¢6 xu huéng ting vé pham
vi va cudng do trong thé ky 21. Thoi diém bt
du gi6 mua sém hon va két thiic mudn hon dan
dén sy cham pha ctia miia mua. O Viét Nam, cac
nghién ctru vé du tinh bién dbi gi6 mua mua he
van chua duogc quan tam nhiéu. Vién Khoa hoc
Khi twong Thiyy vin va Bién ddi khi hau (2016)

cho rang, gié mua mua h¢ dén sém hon, két thuc
som hon va do dai mua ngin hon & hiu hét cac
vung khi hdu Viét Nam.

Trén co s& du tinh bién dbi khi hiu bing mo
hinh PRECIS theo kich ban RCP4.5 va RPC8.5,
bai bao trinh bay két qua du tinh bién ddi luong
mua trong mua gié mua mua hé & khu vuc Viét
Nam. Trong nghién clru nay, ching t6i tap trung
vao danh gia bién doi cta lugng mua trong
tuong lai (gitta va cudi thé ky 21) so véi thoi ky
co s6. Hoan luu gi6 vi huong muc 850 hPa phan
anh cuong do gié mua mua hé [5] va hoan luu
muc thap (850 hPa) 1a dai dién cho hoan lwu gio
mua mua hé [6, 2] dugc st dung dé 1y giai co
ché gay bién doi lugng mura trong tuong lai so
voi thoi ky co s6. Nhu phan tich ¢ trén, bién
dong mua gié mua mua hé khong han hoan toan
do bién dong ctia hoan Iuu gié mua giy ra. Do
vdy, cac giai thich bién ddi lugng mua mua he
do bién ddi v& hoan luu gi6 mua mua hé trong
khuén khd bai bao van con nhitng diém chua
chic chan.

2. S6 liéu va cAu hinh thwe nghiém

Trong nghién ctru nay, ching téi s dung
két qua mo phong thoi ky co s¢ va duy tinh trong
tuong lai theo kich ban RCP4.5 va RCP8.5 dugc
thu thap tr Vién Khoa hoc Khi tugng Thily van
va Bién dbi khi hau [7]. Trong khuén khd
nghién ctru ciia bai bio, chung t6i sir dung sb
liéu lwong mua, hoan luu gié muc 850 hPa & do
phan giai 25x25km.

Cu thé, hai phuwong 4n chay mé hinh
PRECIS dugc khai thac sir dung: (1) Dy tinh
Expl vdi sb liéu dau vao 1a GFDL-CM3; (2) Du
tinh Exp2 voi s6 liéu dau vao 13 CNRM-CMS5.
Thoi ky trong twong lai dugc dé cap dén trong
nghién ctru bao gdm giita (2046-2065) va cudi
thé ky 21 (2080-2099). Thoi ky co sé 1a 1986-
2005 duoc sir dung dé danh gia muc do bién doi
trong twong lai. Mirc d6 bién dbi trong tuong lai
dugc thuc hién don gian thong qua so sanh du
tinh trong tuong lai so véi thoi ky co so (chénh
léch gitra twong lai va thoi ky co sé). Cu thé, cac
phuong an du tinh dugc trinh bay trong bang 1.
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Béng 1. Cac phuong 4n mo phong va dy tinh bang mo hinh PRECIS dugc sir dung

, ‘ Thoi ky
Phuongan — pus yian bien Do o
dytih oGS O Kichban Theiky L
pRECI  lrmo hinh todn chu  phan gidi Y Gitathéky 21 Cubi thé ky 21
Expl GFDL-CM3 25x25km  RCP4.5, 1986:2005 2045-2064  2080-2099
RCPS.5
Exp2 CNRM-CMS5 25x25km  RCP4.5, 1986-2005 2045-2064  2080-2099

RCP8.5

Céc danh gia ky nang da ky nang mo phong
khi hau bing md hinh PRECIS véi sb liéu dau
vao 1la GFDL-CM3 va CNRM-CMS5 da dugc
trinh bay chi tiét trong mot s6 nghién ctru cua
cac tac gia trong nudc [8, 7]. Do vay, trong
nghién cu nay chung t6i khong dé& cap dén
danh gia k§ nang mé phong khi hau bang mo
hinh PRECIS cho khu vuc Viét Nam. Cac du
tinh bang mé hinh PRECIS duoc st dung trong
nghién ctu nay 1a cac phuong an chinh dugc
Vién Khoa hoc Khi tuwong Thiy van va Bién
ddi khi hau str dung trong xdy dung kich ban
bién dbi khi hau cho Viét Nam [7]. Theo
Nguyén Vin Hiép va cong su (2015), md hinh
PRECIS c6 k¥ ning mo phong luong mura tot
hon ca cac phuong an mo hinh khi hau khu vuc
khac duogc st dung trong xay dung kich bén
bién d6i khi hau cho khu vuc Viét Nam.

3. Két qua va théo luan

3.1. Dy tinh theo phuwong an PRECIS/GFDL -
CM3 (Expl)

Nhin chung, bién d6i lwong mua mua hé
trong twong lai so v6i thoi ky co so ¢6 hinh thé
kha tuong dong nhau giita cac thoi ky va giira
cac kich ban theo phuong &n du tinh
PRECIS/GFDL-CM3 (Expl). Hinh 1 cho thiy,
cac du tinh theo kich ban RCP4.5 va RCP8.5
déu cho thdy lwong mua gia ting vao giita va
cubi thé ky 21 so v6i thoi ky co s vao dau va
cudi hé; giam vao cac thang chinh he (thang 7 -
thang 8). Két qua dy tinh gi6 vi hudng myc 850

hPa (Hinh 2) ciing cho thiy ring, bién dong noi
mua cuia doi gio tdy muc 850 hPa kha twong
ddng v6i bién dong ndi mua cua lwong mua
mua he. Thoi ky ddi gio tay muc 850 hPa tang
cuong phu hop véi thoi ky ting cuong lugng
mua mia hé & Bic BO va Nam Bo; va phu hop
véi thoi ky giam lugng mua ¢ khu vuc Trung
B6 do hiéu tung gi6 Foehn ting cudng. Diéu
nay cho thiy, phuong an duy tinh bing mé hinh
PRECIS/GFDL-CM3 ¢6 thién huéng mo6 phong
va du tinh mua trong mua gié6 mua mua he &
Viét Nam c¢6 lién quan chat ché véi hoan luu
gi6 mua mua hé. Phan bd theo khong gian cia
lwong mua va hoan luu giéo muc 850 hPa trong
tuong lai so voi thoi ky co sé theo cac kich ban
cling phan anh hinh thé bién d6i twong ty nhau
(Hinh 3). Cac phuong an kich ban trong du tinh
Expl déu cho thiy hoan lwu gi6 mua ting
cudng so voi thdi ky co sé trén toan 1anh thd
Viét Nam. Do vay, luong mua dugc du tinh
gia tang rat rd rang & Bic B9, Tay Nguyén va
Nam B0; giam & ven bién Trung Bo so véi
thoi ky co sé.

3.1.1. Kich ban RCP4.5

Bién doi vao giita thé ky 21 so véi thoi ky
co s¢: Bién dong ndi mua clia lugng mua mua
he trong du tinh Expl theo kich ban RCP4.5
vao giita thé ky 1a kha rd rang & cac dai vi do.
bdi voi cac vi do ¢ khu vuc Bic Bo: Luong
mua ting lién tiép tir diu hé dén giira thang 7;
sau d6 dén giai doan giam lugng mua trong
khoang tir giita thang 7 dén dau thang 8; va tiép
dén 1a giai doan tang lwgng mua, dac biétla &
phia Nam khu vgc. Cac vi @0 ¢ khu vuc
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Trung Bo va Tay Nguyén: Luong mua tang
vao dau hé (thang 5) 6 phia Bic va phia Nam,
sau d6 1a lién tiép giam luong mua cho dén
khoang dau thang 7 va lién tiép ting cuong
cho dén hét mua hé. Cac vi 46 & khu vuc
Trung Trung Bo va Bic Tay Nguyén (khoing
15°N-18°N), luong mua mua he giam lién tuc
tr diu hé dén dau thang 7 va sau d¢ la tang
lién tyc cho dén cudi mua heé. Bi v6i cac vi
do trén khu vyc Nam B9, lugng mua mua he
ting manh vao dau hé (thang 5) va chinh -
cudi hé (gitra thang 7 dén thang 10); xen k&
vao do la giai doan gidm lugng mua trong
khoang thoi gian tir thang 6 dén giita thang 7
(Hinh 1a). Nhin chung, muc d6 bién d6i cua
lrgng mwa mua hé so v6i thdi ky co s& phd
bién dao dong trong khoang tir -20 dén 40%.
Trong d6, luong mua mua heé gidm rd rang
nhét & cac vi do thude khu vuc Béc Trung Bo
trong khoang thoi gian chinh he. Luong mua
ting rd rang nhit so véi thoi ky co s& vao
giai doan chinh hé & Bic Bo (thang 6-thang
7); cudi hé¢ & Trung B9, Tay Nguyén va Nam
Bo; ddu hé ¢ Nam Bo. Hinh 2a cho théy, bién
ddi cua doi gi6 tdy vi huéng muc 850 hPa
phd bién 1a hinh thé gia ting vao gitta thé ky
so voi thoi ky co s, véi muc tang cua gio vi
hudng phd bién trong khoang tir 0 dén 2my/s.
Trong do, doi gio tay lién tuc dugce ting
cuong ¢ Bic B0 tir dau hé dén hét thang 8;
ddi véi khu vuc Nam Bo, d6i gi6 nay duoc
ting cudng so v6i thoi ky co sé trong sudt
mua hé. Nhu vy c6 thé nhan thdy, luong
mua mua hé dugc ting cuong & Bic Bo va
Nam B6 gin lién véi sy ting cudng hoat
dong cua gi6 mua mua hé. Ddi véi khu vuc
Trung B, lwgng mua mua hé giam gin lién
voi hiéu tmg Foehn hoat dong manh mé& hon
do gi6 mua dugc ting cuong. Dén cic thang
cudi mua heé, hoat dong cua d6i gid tay vi
hudng muc 850 hPa yéu di ¢ khu vuc Trung
B, tao diéu kién thudn loi cho hoan luu gy
mua & khu vuc ndy phét trién manh hon so
voi thoi ky co so. Do vay, lugng mua vao
cudi mua hé & giit gitra thé ky 21 duoc du
tinh gia tang & khu vuc Trung B soi voi thoi
ky co s¢ (Hinh 1a va Hinh 2a).

Bién déi vao cudi thé ky 21 so vGi thoi ky
co sé: Bién d6i lwong mua vao cudi thé ky
21 so voi thoi ky co so theo kich ban RCP4.5
1a kha twong dong so véi thoi ky gitra thé ky.
Tuy nhién, hinh thé giam lwong mua mua hé
& khu vuc Bic - Trung Trung Bo ¢ giita thé
ky 21 khéng con rd rang nhu & cudi thé ky
21. Thay vao do, vung c¢6 luong mua mua he
giam so voi thoi ky co s¢ duge mo rong hon
vé phia Nam (Hinh 1b). Piéu déng luu y ¢
day, doi gio tay vi huéng muc 850 hPa phat
trién rat sém (cudi thang 3- dau thang 4) trén
quy md ca nude. Co thé thay rd diéu nay trén
Hinh 2c, gi6 vi huong muc 850 hPa tang
khoang tir 0 dén 2m/s so véi thoi ky co so bét
dau tir khoang thang 3. Cung véi sy ting
cudng cua d6i gié tdy, mua mua dén rat sém
& cac khu vuc trén ca nude. Ké tir cudi thang
3, luong mua dugc du tinh gia ting ro rang
so voi thoi ky co sd trén quy md ca nudc, voi
mirc 6 gia ting khoang tir 0 dén 30% (Hinh
lc). Thoi ky ting cudng cua doi gié tay két
thuc vao khoang thang 9 ¢ Bic B6 va cham
dan vé phia Nam (Hinh 2c). Lugng mua ting
cudng vao ddu mua hé & trén toan bo cac dai
vi d6 c6 kha ning 1a do gi6 mua mua hé dén
sém hon, khién mua mua dén sém hon. Dbi
voi cadc vi do ¢ khu vuc Trung B va Tay
Nguyén, c6 kha nang la do sy ting cuodng
lwvong mua & suon phia Tay day truong son
va & Tay Nguyén vao dau mua hé 16n hon so
voi sy giam lugng mua & sudn phia Pong.
Do vy, khién luong mua & cac dai vi d6 nay
tang so voi thoi ky co so (Hinh 1c). Ddi vai
lwong giam so v&i thoi ky co s& ¢ cac vi do
duéi 19°N, nhiéu kha ning 1a do lwong mua
gidm & suon Poéng do hi€u tng Foehn 16n
lwgng mua gia ting hodc it bién ddi & suong
phia Tay (Hinh 1¢).

3.1.2. Kich ban RCP8.5

Nhin chung, bién d6i lugng mua mua heé
vao gilta va cudi thé ky 21 theo kich ban
RCP8.5 ¢6 hinh thé twong tu nhau va kha
twong dong voi kich ban RCP4.5 trong du
tinh Expl. Trong d6, hinh thé dién hinh la
lurgng mua ting vao dau va cudi hé; giam vao
cac thang chinh hé so voi thoi ky co sé.
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Tuwong ty nhu kich ban RCP4.5, tang cuong
lugng mua so voi thoi ky co so dugce du tinh
xay ra rat som, khoang giita thang 3-thang 4.
Bién dong ndi mua cua lugng mua trong mua
gi6 mua mua he ciing 1a rd rang, diéu nay cé
thé nhan thiy thong qua cac giai doan
tang/giam cua lwong mua trong mua gié mua
mua he.

Bién doéi vao giita thé ky 21 so véi thoi ky
co s¢: Ngay tir ddu mua he, luong mua da gia
tang trén quy md toan bd cac vi do. Dbi vai
khu vyc Bic Bo, lwong mua mua hé ting so
v6i thoi ky co s& cho dén hét thang 7. Dbi
v6i khu vyc phia Nam (dudi vi d6 21°N),
ngay sau giai doan tang cuong lugng mua so
v6i thoi ky co so vao dau mua he 1a giai doan
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giam lugng mua, giai doan nay ton tai dén
khoang hét thang 7, dau thang 8. Vao cudi
muia gi6 mua mua he, lugng mua gia ting rat
r0 rang so voi thoi ky co s¢ trén khu vuc phia
Nam (dudi 21°N). Hinh 2b ciing cho thay dai
gi6 tay muc 850 hPa dugc du tinh tang cuong
khoang tir 0 dén 4m/s so v&i thoi ky co s
trong cac thang mua heé. Trong d6, doi gid
nay dugc ting cudng rd rang nhat vao thang
chinh he¢ & khu vuc phia Nam (duéi 21°N).
Nhu vay, bién dong ndi mua cua hoan luu gid
tdy muc 850 hPa va mua trong cac thang mua
hé phan nao d6 c6 su twong dong. Trong do,
lugng mua suy giam so véi thoi ky co so o
phia Nam c6 thé do hiéu tng do Foehn dugc
tang cuong.
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Hinh 1. Phan b theo vi hudng - thoi gian trung binh kinh huéng (100°E-110°E) ciia két qua dy tinh
bién doi lugng mua (%) vao gitta va cuoi the ky 21 so véi thoi ky co sd theo dy tinh Expl.
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Bién doi vao giita thé ky 21 so véi thoi ky
co so: Dén cudi thé ky 21, hinh thé bién doi
lwong mua 1a twong ty nhu vao giira thé ky 21.
Trong d6, luvong mua ting tir 0 dén trén 40% so
v6i thoi ky co s& vao dau va cudi mua hé ¢ trén
cac dai vi d9, dac biét tang nhiéu hon vao cubi
mua hé. O phia Bic (trén khoang 21°N), luong
mua ting tir dau hé cho dén hét thang 8, ting
nhidu hon trong thang 7. Khu vuc phia Nam
(khoang dudi 21°N), lugng mua ting vao dau
va cudi he; giam vao cac thang chinh hé (cudi
thang 5-dau thang 8). Trong do, khu vuc dudi

10°N (Nam B6 va Nam Bién Déng), co luong
mua giam so voi thoi ky co so kéo dai dén dau
thang 9 (Hinh 1d). Két qua tinh toan ciing cho
thdy, gié vi huéng muc 850 hPa vao cubi thé ky
tang khoang tir 0 dén 6m/s so véi thoi ky co so,
tang manh hon trong cac thang chinh he. Tuy
nhién, gid vi huéng lai giam & phia Bic vao dau
va cudi mua hé (Hinh 2d). Cudng d6 gié vi
huéng ting manh khién tac dong cua hiéu tng
gi6 Foehn gia ting, co thé duoc coi la nguyén
nhan din dén giam lwong mua vao cac thang
chinh he.
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Hinh 2. Phan b vi huéng - thoi gian trung binh kinh huéng (100°E-110°E) ctia két qua
du tinh bién do6i gié vi hudng (m/s) vao giira va cudi thé ky 21 so véi thoi ky co s&
theo kich ban RCP4.5 (a, ¢) va RCP8.5 (b, d) trong Exp1.
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Céc phan tich trén trong thtr nghiém Expl
d3 phan nao thay rd dugc bién dbi luong mua
mua hé va moi quan h¢ voi hoat dong cua giod
mua mua heé thong qua hoat dong cia déi gio
tdy myuc 850 hPa. Hinh 3 trinh bay cac két qua
tinh toan du tinh bién ddi lwong mua va hoan
Iru gié vi hudng vao gitra va cudi thé ky 21 so
v6i thoi ky co sd. Nhin chung, cuong do gié
mua mua hé duoc dy tinh ting cudng dang ké
s0 voi thoi ky co sé vao gitta va cudi thé ky 21
theo cac phuong an kich ban.

Theo kich ban RCP4.5 (Hinh 3a,c), cuong
d6 gi6 mua mua hé dugce ting cuong trén pham

a)RCP4.5

Change in 2046-2065
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vi ca nudc so voi thoi ky co sd, ting manh mé
hon vao cudi thé ky 21. Két qua ciing cho thiy,
lwong mua ting nhiéu hon ¢ Bic B9, vinh Bic
B9, Tay Nguyén, Nam Bo va Nam Bién Dong.
Nguoc lai, lugng mua giam ¢ Trung Bo va
ving bién Trung Bo. Su gia ting lugng mua so
v6i thoi ky co s & cac khu vire cha yéu 13 do
hoan Iuu gié mua tang cudong. Do do do, tang
cuong van chuyén dm tir ving bién nhiét déi
1én gay mua nhiéu hon. Dbi véi khu vire Trung
B, phuong 4n dy tinh bang mé hinh PRECIS
cho thiy rd tic dong cua hiéu tng gi6 Foehn
gdy giam mua ¢ khu vyc Trung Bo.

Change in 2046-2065
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d) RCP8.5 Change in 2080-2099
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Hinh 3. Phan b6 theo khong gian két qua dy tinh bién doi lugng mua (%) va doi gi6 vi huéng (m/s) vao gitta
va cudi thé ky 21 so véi thoi ky co sd theo kich ban RCP4.5 (a, ¢) va RCP8.5 (b, d) trong Exp1.
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Theo kich ban RCP8.5 (Hinh 3b, d), hinh
thé bién dbi lwong muwa va hoan luu gié muc
850 hPa vao giira va cudi thé ky 21 1a tuong tu
nhu kich ban RCP4.5. Tuy nhién, luong mua
mua he¢ va cudng do gié vi huéng muc 850 hPa
dugc duy tinh ting rd rang hon so véi kich ban
RCP4.5. Gi6 mua mua hé hoat dong rit manh
mé, van chuyén mot lugng Am rat 16n tur vung
bién nhiét doi di 1én khién luong mua gia ting
rat 13 rang & khu vuc phia Tay ddy Trudong Son,
Bic B9, hau hét dién tich Bién Déng, Tay
Nguyén va Nam B9. Trong dd, luong mua gia
tang dang ké nhat vao khoang tir 40 dén 50% so
v6i thoi ky co sé & Bic B, vinh Bic Bo va Bic
Bién bong. Nguoc lai, gid6 mua mua hé hoat
dong manh, hiéu tmg Foehn cling dugc thé hién
1d rang & khu vuc Trung BO va ven bién Trung
B0; lugng mua ¢ cac khu vuc nay giam so voi
thoi ky co s6 tir 0 dén 30%.

3.2. Dy tinh theo phuong an PRECIS/ CNRM -
CM5 (Exp2)

Nhin chung, cé suu khac nhau kha rd rang
gitta du tinh Expl v&i Exp2 theo cac kich ban
cho giita va cudi thé ky 21. Trong khi, lugng
mua trong mua gié mua mua hé¢ duoc dy tinh
v6i hinh thé co ban 1a ting so v6i thoi ky co s&
trong Expl, hinh thé trong Exp2 lai 1a giam.
Ngoai ra, bién dong noi mua cua lugng mua
trong mua gi6é mua mua hé khong dong pha rd
rang véi bién dong noi mia ctia gié muia mua hé
trong Exp2. Hinh thé co ban cia bién dong noi
mua lwong mua mua hé vao giira va cudi thé ky
21 1a kha tuong dong nhau trong cting kich ban.
Tuy nhién, hinh thé bién dong nay cua lugng
mua lai twong d6i khac nhau giita cac phuong
an kich ban trong du tinh Exp2.

3.2.1. Theo phuong an kich ban RCP4.5

Nhin chung, hinh thé bién d6i cta luong
mua mua hé vao giita va cudi thé ky 21 so véi
thoi ky co s¢ la kha tuong ddng nhau. Trong do,
lwong mua giam vao dau va cudi mia hé & cac
vi d¢ phia Bic va phia Nam; xen k& 1a sy gia
tang lwong mua duoc du tinh vao thoi ky chinh
he. Déi v6i khu vuc & vi d6 thude khu vuc
Trung B9, hinh thé co ban la lugng mua giam

so v6i thoi ky co so trong hdu hét thoi ky gio
mua mua h¢ (Hinh 4a, c).

Bién doi vao gitra thé ky 21 so véi thoi ky
co sé: O Béc Bo, hinh thé co ban 1a giam luong
mua vao ddu va cudi mua he, véi mic do giam
phd bién tir 0 dén 20%; xen k& vao do 1a gia
tang lugng mua khoang tir 0 dén 20% trong cac
thang chinh hé (thang 6 dén thang 8). Trén khu
vuc Bic Trung Bo (trén vi do 16°N), hinh thé
co ban 1a giam luwong mua vao thang diu heé
(thang 5), sau do tang lién tuc trong cac thang
tiép theo & phan phia Bic khu vuc; phan phia
Nam khu vuc, lwgng mua tang nhe vao thoi ky
d4u mua hé va sau d6 giam lién tuc trong cac
thang tiép theo. Ddi voi khu vic Nam Trung Bo
va Tay Nguyén, hinh thé co ban 1a giam luong
mua tir 0 dén 30% trong sudt mua he, dic biét
vao cac thang chinh hé; riéng mot phan phia
Nam khu vyc, hinh thé ting lugng mua trong
c4c thang chinh dén cubi hé chiém wu thé. Dbi
véi khu vee Nam B9, luong mua giam khoang
tir 0 dén 30% so v&i thoi ky co s vao dau hé va
chinh h¢ (thang 6 dén giita thang 7); xen k& 1a
xu thé ting cua lugng mua, voi muc do ting
khoang tir 0 &én 20% (Hinh 4a). Nhu viy c6 thé
thiy rd, bién dong noi mua ciia lwong mua vao
giita thé ky co su phan hoa rd rang gitra cac khu
vuc. Pidu nay c6 thé 1a do diéu kién phuong tic
dong dén hoan luu gi6 mua mua hé va mua
trong mua gié6 mua mua hé khién dién bién
lvong mua cé sy khac nhau dang ké. Hinh 5a
cho thay, hinh thé co ban 1a d6i gi6 tdy muc 850
hPa duoc ting cuong lién tuc (gid vi hudng 16n
hon thoi ky co sé khoang tir 0 dén 2m/s) & Béc
B va phia Béc ciia Bic Trung Bo tir diu hé dén
dau thang 9, sau d6 yéu di so voi thoi ky co s6.
Déi v6i cac khu vuc con lai, hinh thé co ban 1a
gi6 tdy muc 850 hPa suy yéu vao dau he, ting
cuong tir giita thang 7 dén giira thang 8, tiép
dén 1a suy yéu tir giita thang 8 dén gitra thang 9
va tdng cudng trong thoi gian con lai (Hinh 5a).
Nhu vay c6 thé nhan thiy, gan nhu khong c6 su
tuong dong vé pha bién dong ndi mua giira gio
tady muc 850 hPa véi lugng mua trong mua giod
mua mua he, ddc biét 1a Bic Bo. Dbi véi khu
vuc Trung B, do gi6 mua mua h¢ hoat dong
dugc ting cudng so véi thoi ky co sd, ¢6 thé 1a
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nguyén nhan chinh khién lwong muwa giam do
hiéu tng gié Foehn dugc ting cuong. Khu vuc
Tay Nguyén va Nam B9, luong mua giam vao
dau va cudi mua hé c6 kha ning do doi gio tay
yéu hon; lugng mua ting cudng vao chinh hé
lién quan dén ting cudng cua doi gio tay.

Bién doi vao cudi thé ky 21 so véi thoi ky co
s6: Hinh thé bién d6i lvong mua mua hé vé co
ban 14 twong ty nhu vao giira thé ky. Tuy nhién,
hinh thé giam luong mwa chiém uu thé hon;
mirc d ting lwong mua 1a thip hon so véi giita
thé ky 21 (Hinh 4a va Hinh 4c). So sanh Hinh
5¢ va Hinh 4c cho thy, bién dong ndi mua cia
doi gi6 tay muc 850 hPa duoc du tinh cling
khong c6 su dong pha rd rang voi bién dong noi
mua cua lwong mua mua hé. Két qua du tinh
cho théy, hinh thé co ban cua déi gié tdy muc
850 hPa la giam so véi thoi ky co sd, voi mirc
d6 giam khoang tir 0 dén 4m/s. Riéng khu vuc
phia Nam, dai gio tdy muc 850 hPa dugc tang
cuong vao thoi ky chinh hé 1a kha phu hop véi
thoi tang lugng mua.

3.2.2. Kich ban RCP8.5

Két qua du tinh bién ddi lwong mua mua heé
theo kich ban RCP8.5 1a khéac nhau rd rang so
véi dy tinh theo kich ban RCP4.5. Nhin chung,
bién dong ndi mua cda lugng mua mua he vao
gita va cudi thé ky 21 1a kha rd rang thong qua
cac két qua dy tinh ting/giam luong mua xen k&
nhau. Hinh thé pho bién 1a lwong mua mua hé
gia ting & phia Bic (khu vuc & trén khoang
13°N) va giam & khu vuc phia Nam so voi thoi
ky co s¢ (Hinh 4b, d).

Bién doi vao gitta thé ky 21 so véi thoi ky
co s¢: Hinh thé co ban 1a lugng mua ting phd
bién tir 0 dén 30% trong sudt thoi ky mua he so
voi thoi ky co s¢ ¢ khu vyc phia trén vi do
13°N; xen k& vao d6, lugng mua mua he giam
phd bién tir 0 dén 10% trong thoi gian ngan ¢
cac thang chinh hé. Péi v6i khu vuc phia Nam
(duéi 13°N), luong mua dugc dy tinh giam phd
bién tir 0 dén 30% so vai thoi ky co s& vao dau
va cudi hé; nhung ting khoang tir 0 dén 10% tir
khoang giira thang 6 dén giita thang 7 (Hinh
4c). Hinh 5¢ cho thiy, hinh thé co ban 13 d6i gi6
tdy muc 850 hPa dugc du tinh manh hon thoi

ky co s vao du (dau thang 5) va cubi mua he
O cac dai vi dg, vao thang chinh h¢ & Bic Bo va
Nam B6. Tuy nhién, hinh thé co ban 1a déi gi6
tay myc 850 hPa yéu hon khoang tir 0 dén 2m/s
so voi thoi ky co sd, dac biét 1a vao cac thang
chinh h¢ va khu vyc Trung B (Hinh 5¢). Nhu
vay, bién dong manh/yéu di ctia ddi gi6 tdy muc
850 hPa vé co ban ciing chua rd rang dong pha
v6i bién dong vé lugng mua trong mua gié mua
mua he.

Bién di vao giita thé ky 21 so voi thoi ky
co so: Hinh thé bién ddi lugng muwa vao cudi thé
ky 1a kha twong dong vdi giira thé ky 21. Tuy
nhién, mirc d6 bién dbi 1 rd rang hon va c6 su
phén hoa thanh hai ving tang/gidm rd rang.
Khu vy phia Bac (trén 13°N), hinh thé chu dao
la gia tang lugng mua trong cac thang mua he,
v6i muc ting pho bién tir 0 dén 40%. Nguoc lai,
hinh thé giam lwong mua mua hé 1a pho bién &
phla Nam (dudi 13°N), véi mic do giam tu 0
dén 30%, dic biét vao diu va cudi mua heé
(Hinh 4d). Mic du vay, hinh thé co ban cta doi
gi6 tdy muc 850 hPa la ting cuong vao diu hé
trai déu trén cac vi do, kéo dai dén dau thang 9
& Bic B9 va vao cudi mua hé (giita thang 9 dén
gilra thang 10) & phia Nam (dudi 18°N) (Hinh
2d). Nhu vy, c6 thé nhan thdy c6 sy dong pha
vé ting cudng gio6 vi huéng va mua so véi thoi
ky co s¢ & Bic Bo; ¢ khu vuc Trung Bo va
Nam B9 lai khong c6 su trong ddng vé pha cua
gi6 vi huong myuc 850 hPa va mua mua he.

Tir cac phén tich trén cho thdy, bién dbi
lvong mua mua he 1a & khu vuc Viét Nam dugc
du tinh trong Expl 1a rat phirc tap; khac nhau rd
rang vé mit phan b dia 1y, kich ban va thoi ky
trong tuong lai. Dac biét, do mua trong mua gio
mua mua hé & khu virc Viét Nam con chiu tac
dong cua nhiéu nhén té dia phuong, dan dén
khéng co sy tuong dong phé rd rang giita bién
dong ndi mua cua doi gid tdy muc 850 hPa véi
bién dong mua trong gi6 mua mua heé. Tuy
nhién, khi gi6 mua tdng cudng trong tuong lai,
thuong kém theo d6 1a hé qua mua gia tang &
Bic B, Tay nguyén va Nam B§; nguoc lai,
mua giam ¢ Trung bd do hiéu Ung gidé Foehn
duogc tang cudng.



162 N.B. Mdu va nnk. / Tap chi Khoa hoc PHOGHN: Céc Khoa hoc Trdi ddt va Méi truong, Tap 32, S6 3S (2016) 153-166

change in 2046-2065

16N

13N

10N

7N

T

T
DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

-40 -30 -20 -10 0

10 20 30 40
c) rcp45

change in 2080-2099

19N
16N
13N
10N

7N

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

-40 -30 -20 -10 0 10 20 30 40

change in 2046-2065

1
DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

40 -30 -20 -10 0

d) rcpss
25N

10 20 30 40

change in 2080-2099

22N

19N

16N

13N

10N

7N

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

40 -30 -20 -10 0 10 20 30 40

Hinh 4. Phin b vi huéng - thoi gian trung binh kinh huéng (100°E-110°E) cua két qua
dy tinh bién doi luong mua (%) vao giita va cudi thé ky 21 so véi thoi ky co so theo du tinh Exp2.

Theo kich ban RCP4.5, hinh thé co ban
cia bién dbi hudng gié & muc 850 hPa vio
gilta va cudi thé ky 21 so véi thoi ky co so 1a
ngugc lai véi hudng gié chinh ciia mua gio
mua mua hé. Do hoan luu gié6 mua mua la
nguyén nhan chinh gdy mua & khu vuc Tay
Nguyén va Nam B9, nén gié mua mua he yéu
c¢6 thé duoc xem 1a nguyén nhéan khién lugng
mua & cac khu vuc ndy giam vao giira va cudi
thé ky 21 so véi thoi ky co so. Di véi khu
vyc phia Bic (Bic Bo va Bac Trung Bo), bién
d6i hoan luu gi6 myc 850 hPa so véi thoi ky
co s¢ hinh thanh mgt xody nghich véi quy mo
kha 16n c6 tim & Trung Trung Bo (giita thé ky
21) va khu vuc quin dao Hoang Sa (cudi thé
ky 21) c6 thé dugc xem la nguyén nhéan khién
lam giam hoi tu 4m muc thap ¢ khu vuc nay.
Do vy, khién lugng mua & cac ving nay giam
so voi thoi ky co sé (Hinh 6a, c).

Theo kich ban RCP8.5, lugng mua mua he
duoc du tinh gia ting dang ké so véi thoi ky
co s& ¢ hau hét phan dét lién va Bic Bién
Poéng (Hinh 6¢, d). Vao giira thé ky 21, hoan
luu gi6 mua mua hé yéu hon & phia Bic va
manh hon & phia Nam. Do vay, lugng mua gio
mua mua hé dugc ting cuong & Tay Nguyén
va Nam Bo. Béi vé6i khu vuc Trung Bo, hoan
luu gi6 mua yéu hon, tic dong cua hiéu ung
Feohn giam ciling c6 kha nang la nguyén nhan
dan dén luong mua gia ting. Hon nita, bién
ddi ctia hoan luu gi6 muc 850 hPa vao giita thé
ky so vdi thoi ky co so hinh thanh mdt xody
thudn c¢6 tdm & khu vuc dao Hai Nam (Hinh
6b). Day c6 thé duoc xem 1a nguyén nhan
chinh 1am ting cuong hoi tu 4m & muc thip
giy ting cudng mua gié mua mua hé. Dén
cudi thé ky 21, bién dbi hoan luu gié muc 850
hPa hinh thanh mdt dai hoi tu gié muc 850 hPa
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¢ truc Dong — Tay qua khu vuc Bic Trung
Bo. Péi v6i khu vuc phia Nam, gié mua mua
hé yéu hon (dic biét 1a Nam Bién Dong) va
hinh thanh mot xoay nghich yéu c¢6 tim ¢ khu
vuc quin dao Truong Sa. Piéu dang chi v,
vung hoi ty gié co truc & Bic Trung Bo va
xody nghich c6 thé 1a nguyén nhan khién 4m
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duoc van chuyén dén khu vuc Tay Nguyén
duoc ting cuong. Nhing bién dbi vé hoan luu
nay cé thé 1a cac nguyén nhan chinh dan dén
su gia tang luong mua & Bic Bo, Bic Trung
B0, Tay Nguyén; va giam mua ¢ khu vuc Nam
Trung B, Nam Bo vao cudi thé ky 21 theo
kich ban RCP 8.5 (Hinh 6d).
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Hinh 5. Phan b vi hudng - thoi gian trung binh kinh huéng (100°E-110°E) cua két qua
du tinh bién doi gio vi hudng (m/s) vao gilra va cuoi thé ky 21 so vdi thoi ky co so theo kich ban
RCP4.5 (a, ¢) va RCP8.5 (b, d) trong Exp2.
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d) RCP8.5 Change in 2080-2099
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Hinh 6. Phan b6 theo khong gian két qua du tinh bién doi lugng mua (%) va doi gié vi hudng (m/s)
vao gilta va cuoi the ky 21 so vai thoi ky co sé theo kich ban RCP4.5 (a, ¢) va RCP8.5 (b, d) trong Exp2.

4. Két luan

Viét Nam co vi tri nam giita ba hé thong
16n 13 gi6 mua An Do, gio mua Pong A va gid
mua Tay Bic Thai Binh Dwong, do d6 gié mua
khu vuc Viét Nam chiu anh hudng boi ca ba hé
thdng nay. Néi cach khac, gié6 mua khu vuc
Viét Nam mang tinh chit lai gitra gi6 mua nhiét
doi va gié mua can nhiét doi. Do vay, bién
dong cua lugng mua mua hé ¢ khu vyc Viét
Nam 1a rat phuc tap, dac biét 1a vao giai doan
dau va cubi ciia mua gié mia mua he. Trén co
s& két qua mo phong va dy tinh lugng mua, gid

vi huéng muc 850 hPa va hoan luu gié muc
850 hPa ¢ khu vuc Viét Nam theo cac phuong
an mo hinh PRECIS (Expl va Exp2), mot sb
két qua chinh nhu sau:

1. C6 sy khac nhau réat rd rang giira cac du
tinh bién ddi lwong mura, gié vi huéng muyc 850
hPa, hoan luu gié myc 850 hPa trong mua giod
mua mua hé giita hai phuong an du tinh bang
mo hinh PRECIS. Tuy nhién, cac phuong an du
tinh déu cho thay, mwa trong mua gié mua mua
hé c6 tinh bién dong ndi mua rit rd rang. Trong
d6, phuong 4n dy tinh véi dau vao la GFDL-
CM3 phan anh ro bién dong ndi mua cia mua
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trong mua h¢ phu hop véi bién dong cia gio
mua mua hé ¢ khu vuc Viét Nam. Trong khi d6,
bién dong ndi mua cua mua trong mua gié mua
mua hé & phuong an du tinh voi dau vao la
CNRM-CMS5 la khong phu hop hoan toan voi
bién dong ndi mua cia gié mua mua he. Bién
dong noi mua duoc thé hién thong qua cac giai
doan tang/giam lugng mua va ddi gi6 tdy muc
850 hPa trong tuong lai so véi thoi ky co so.

2. Phuong 4n du tinh bang mé hinh
PRECIS véi s6 liéu dau vao la GFDL-CM3 cho
thiy, hinh thé co ban 1a lugng mua mua hé ting
s0 v6i thoi ky co s¢ vao gitta va cudi thé ky 21
theo cac hai phuong an kich ban. Trong do,
lugng mua duge dy tinh tang rd rang vao dau
va cudi mua gi6 mia mia hé; ting nhidu hon
theo phuong an kich ban cao (RCP8.5). Giai
doan Iwong mua dugc du tinh giam so voi thoi
ky co sé duoc du tinh xay ra vao cudi mua hé &
Bic Bo, céac thang dau cta giai doan chinh mua
h¢ & cac vi d0 thudc Trung Bo-Tay Nguyén,
Nam B6. Diéu nay 1a do hiéu émg gi6 Foehn
dugc ting cuong do hoat dong clia gidé mua
mua hé manh 1én. Nhin chung, luvgng mua mua

3. Phuong 4n dy tinh bing mo hinh
PRECIS véi s6 ligu dau vao la CNRM-CMS5
cho théy, hinh thé c6 ban 1a lugng mua mua he
trong tuong lai gidm so vdi thoi ky co sd theo
kich ban RCP4.5. Tuy nhién, theo kich ban
RP8.5, hinh thé co ban 14 lvong mua trong mua
gi6 mua mua hé ting so voi thoi ky co s¢ &
phia Béc; giam so véi thdi ky co s& ¢ phia
Nam. Bién dong ndi mua cua luong mua trong
mua gié mua mua he theo kich ban RCP4.5 va
RCP8.5 khong c6 sy twong dong vé pha rd rang
v6i bién dong ndi mua cua déi gié tdy muc 850
hPa. Tuy nhién, su tdng/giam cua lugng mua
mua hé trong cac du tinh nay c6 quan h¢ gan
giii voi bién ddi hoan luu quy mé 16n. Trong
d6, hinh thé lvong mua giam vao giita va cudi
thé ky 21 theo kich ban RCP4.5, ¢6 lién quan
dén hinh thanh xody nghich quy mé 16n do
chénh 1éch hoan luu gié muc 850 hPa trong
tuong tuong lai so voi thoi ky co sd. Xoay
nghich hinh thanh do chénh léch hoan luu,
khién giam hoi tu 4m trong tuong lai, khién
lwong mua giam so véi thoi ky co so. Dbi véi

kich ban RCP8.5, chénh 1é€ch hoan luu gié muc
850 hPa vao gitra thé ky 21 so véi thoi ky co s&
hinh thanh mét xoay thuén quy moé 16n cé tdm
0 khu vuc ddo Hai Nam, dugc cho 1a nguyén
nhan chinh 1am ting cuong hoi tu 4m khién
luong mua trong tuong lai gia tang so vdi thoi
ky co s& ¢ phia Bic. Dén cubi thé ky 21, hoan
lvu gi6 muc 850 hPa gidm so véi thoi ky co SO
& khu vuc Bic Bo - Bic Trung B9, hiéu ung
Foehn giam khién lwong mua gia ting.

Luong mua trong mua gié6 mua mua hé &
khu vuc Viét Nam ludn c6 nhitng dién bién rat
phirc tap va chiu su chi phéi boi cac nhan tb
hoan lwu, dia phuong. Do vdy, cac két qua vé
du tinh bién d6i lugng mua trong nghién ciru
nay con nhiéu diém chua chic chin va chua
dugc giai thich mot cach rd rang vé mat co ché
dong lyc. Do vdy, cac nghién clu tiép theo,
chung t6i s& dwa ra cac danh gia sau hon dé giai
thich vé& mit co ché dong luc tac dong dén bién
dong luong mua trong mua gié mua mua hé
dugc mdé phong va dy tinh biang mé hinh
PRECIS.
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Changes in Rainfall During the Summer Monsoon
over Vietnam Projected by PRECIS Model

Nguyen Dang Mau, Nguyen Van Thang, Mai Van Khiem

Vietnam Institute of Meteorology, Hydrology and Climate change,
23/62 Nguyen Chi Thanh, Dong Da, Hanoi

Abstract: In this paper, we present the results of changes in rainfall during the summer monsoon
over Vietnam projected by PRECIS model under the RCP4.5 and RCP8.5 scenarios. In particular, the
PRECIS model was driven by the CNRM-CMS5 (PRECIS/CNRM-CMS5) and GFDL-CM3
(PRECIS/GFDL-CM3) for baseline simulation (1986-2005) and future projection (2046-2065 and
2080-2099). The results showed that the variability of rainfall during the summer monsoon season is
expected to be in a large range of PRECIS’s projections. Inter-seasonal variability of summer rainfall
over Vietnam in the future according to the projections is very clear. Under the PRECIS/GFDL-
CM3’s projection, the inter-seasonal variability of summer rainfall is quite close to inter-seasonal
variability of 850 hPa zonal wind; in other way, this variability of zonal wind is the variability of
summer monsoon over Vietnam. However, under the PRECIS/CNRM-CMS5 the relationship of
summer rainfall with 850 hPa zonal wind is not really clear. This results suggests that, the
PRECIS/GFDL-CM3 projected summer rainfall depends on the summer monsoon circulation clearer
than projection of PRECIS/CNRM-CMS5. The PRECIS/CNRM-CM showed that, the changes in
summer rainfall associated with the formation of anticyclonic/cyclonic circulation occurred by
changes in future 850 hPa winds with the baseline 850 hPa winds. The PRECIS/GFDL-CM3’s
projections showed the major patterns of increase in rainfall in the mid and end-21% century compared
with the baseline under both RCP4.5 and RCP8.5 scenarios. However, in the PRECIS/CNRM-CM5’s
projections, the increase in summer rainfall patterns only showed under RCP4.5 scenario; under
RCP8.5 scenario, the increase in rainfall showed over the northern areas of Vietnam and decrease
trend over the southern areas.

Keywords: 850 hPa zonal wind, 850 hPa winds, summer rainfall.



