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1. Mé dau

Bién d6i khi hau (BPKH) thé hién dién hinh qua su nong 1én toan cau
va muc nudc bién dang dang 13 sy thach thire to 16n ddi v6i nhan loai trén
toan thé gigi trong thé ky 21. Dw tinh BPKH (Climate Change Projection)
trén quy mo toan cau 1a mo phong khi hau toan cdu bang mé hinh khi hau
toan cAu Umg vai cac kich ban phat thai khi nha kinh hay kich ban buc xa
cudng burc twong ung. Tir d6 ta c6 nhing thong tin phan 4anh kha ning dién
bién khi hiu trong twong lai. Noi chung, cac mo hinh véi nhitng kich ban khac
nhau dua ra nhitng san pham dy tinh khong giéng nhau do ca tinh bat dinh
ludn ludn tiém an trong moé hinh. Trong mdi mo hinh don 1¢ ludn ton tai
nhitng diém manh va nhitng diém yéu khién cho “khéng mot mé hinh nao
dugc coi la hoan thién va viéc str dung két qua tu nhiéu mo hinh 1a quan
trong” (McAvaney va ccs., 2001). Mot trong nhitng du an quan trong nhat
trong van dé nay co thé ké dén 1a dy an so sanh da mo hinh khi hau CMIP3
(Meehl va ccs. 2007). Tiép theo 1a dy an CMIP5 dé phuc vu Bao céo danh gia
lan thir 5 ctia IPCC, xuét ban vao thang 9 nam 2013. Mt s6 nghién ctru chi ra
rang trong khu vuc chdu A gié mua, cic mo hinh khi hau toan cau phan giai
tho thuong khong dua ra dugc nhiing mo phdéng théa dang (Lau va Yang
1996; Yu va ccs. 2000). Trong khi d6, nhiéu nghién ctru dd cho thiy cac mo
hinh khi hau khu vuc (RCMs) c6 thé md phong khi hau khu vuc gié mua tot
hon so véi cac mod hinh toan cau (Liu va ccs. 1994, 1996; Fu va ccs. 1998;
Lee va Suh 2000).

Dé nghién ciru BDKH ¢ quy mé khu vuc va tir d6 co thé nghién ciru
danh gia cac tac dong cia BDKH co thé s dung phuong phap ha quy md
théng ké (statistical downscaling) hay ha quy mé dong luc (dynamical
downscaling) san pham ctia cac mo hinh khi hau toan cau. Phuong phép tha
hai hién dang duoc uvu tién st dung. Vay thi downscaling 13 ciu ndi gitra két

qua ctia mo hinh khi hau va nghién ctru tac dong. Hai diem manh chia khoa



cua ha quy moé dong luc la moé hinh khu vuc sé biéu dién dwoc cac diéu kién
bé mdt ké cd dia hinh va biéu dién dwoc nhitng nhiéu déng quy mé vira
(meso). Phuong phap nay cho phép mé ta chi tiét hon cac qua trinh mang tinh
dia phuong va khu vuc.
2. Muc tiéu dit ra cia dé tai nghién ciru BDKH.01

Xuit phat tir nguyén vong trén, duoc su phé duyét va chi dao cua BO
TAI NGUYEN & MOI TRUONG, VAN PHONG KH & CN PHUC VU
CTMTQG UNG PHO VOI BPKH, Truong PHKHTN da thyc hién Dé tai
Nghién civu xdy dwng kich bin vé cdc hién twong thoi tiét cwe doan trung
han (2015-2030) cho khu viec Viét Nam-Bién Péng siv dung kich ban Bién
doi khi hdu trong chwong Kakushin (BPKH.01) v6i 3 muc tiéu: 1) Dy tinh
duogc su dién bién cua cac hién twong thoi tiét-khi hau cuc doan trung han cua
cho khu vuc Viét Nam-Bién Dong; 2) St dung dugc mo hinh bat thuy tinh
cho nghién ctru khi hau va BPKH & Viét Nam; 3) Khai thac va st dung duoc
s6 lidu cua Chuong trinh Kakushin cho nghién ctru BDPKH ¢ Viét Nam.
3. Phwong phap nghién ciru irng dung trong Deé tai

Pé tai sa dung phuong phap ha quy mé déng lwc (Dynamical
downscaling) va mé hinh héa khi quyén nhiét déi bang mé hinh khi hdu khu
viee bt thiy tinh.
4. Tap thé CBKH thuc hién Dé tai

Pé tai do cac CBKH cua Truong PHKHTN thuc hién véi sy hop tac
chat ch& véi CBNC ctia TTDBKTTV TU va sy giup d& quan trong ctia nhom
CBNC cua Phong Khi hau thudc Vién NC Khi twong Nhat Ban (MRI, IMA,
JP) thong qua cung cap md hinh, s6 liéu Kakushin, dao tao CB tré ciling nhu
thao luan két qua khoa hoc nhéan dugc cua Pé tai.
5. Noi dung KH-CN da thue hién trong D@ tai

Tom lwge chung :



Pé tai d3 duoc thuc hién theo 10 Nbi dung khoa hoc nhu trong ban
Thuyét minh véi cac san pham KH-CN tuong Gng:

Noi dung 1 va Nbi dung 2 bao gom thu thap, khai thac va phan tich cac
bo s liéu dé c6 nhitng hiéu biét co ban vé co ché hinh thanh khi hau va khi
hau cuc doan trén khu vuc VN cling nhu can cho tinh toan trong Pé tai. Két
qua phan 16n duoc tong két trong cac chuyén dé va san pham trung gian 3.

Noi dung 3 va Noi dung 4: Nghién ciru 1y thuyét co ban va thich tng,
tiép thu va khai thac codes ciia mo hinh khi hau khu vyc bat thay tinh
NHRCM va cai dat trén may & VN cung v6i phat trién nhitng phan mém giao
dién dé chay mo hinh cho mé phong khi hau hién tai véi tai phan tich JRA2S.
Két qua mot phan duoc tom tit trong san pham trung gian 1, mot phan duoc
tong két trong Chuong 3 ctia Bao cdo tong hop.

Noi dung 5 va Noi dung 6 vé nghién cu va chay md hinh séng
WAVEWATCH-III. Két qua mot phan dugc tong két trong san pham trung
gian 2, 4 va 5. Két qua mo phong duoc tong két trong chuong 4 ciia Bao céo
téng hop.

Noi dung 7, 8, 9 va 10 1a ndi dung KH-CN chinh cta Dé tai vé mo
phong khi hau hién tai véi tai phan tich dé lya chon md hinh, mo phong khi
hau hién tai, du tinh khi hau tuong lai cho xay dung kich ban dugc trinh bay
trong 2 Chuong 3 va 4 ciia Béo céo tong hop.

Noi dung ctia Bao cdo tong hop duoc bd cuc thanh 4 chuong.

Chwong 1. Hién trang ciia vin dé nghién ciru bién déi khi hdu ¢ Vigt
Nam. Nhiém vu khoa hoc dit ra ciia va gidi phdp khoa hoc ciia Dé tai: da
téng quan vé hién trang cua van dé nghién ctu BDKH & VN la dang & trong
giai doan m&i phat trién chua hoa nhap tét vao xu thé hién nay ciia cic nudc
phat trién trén thé gi6i va chua dép Gmg yéu ciu cao vé do tin cdy va mirc do
chi tiét vé riii ro do BDKH va nudc bién dang dé gitip cho viéc hoach dinh

chinh sach va bién phap tng pho. Dé tai da nghién ctru chon phuong phap mo



hinh hoa cing v6i cong nghé ha quy mé dong luc. D6 1a 16ng mot mé hinh khi
hdu khu viee bdt thiy tinh phan giai cao vao mdt mo hinh toan cau theo kich
ban BDKH duoc chon. Pé tai BDKH-01 khong dé cap dén van dé xay dung
kich ban ma st dung dau ra ciia mo hinh toan cdu AGCM3.2H cua Nhat véi
d6 phan giai ngang (0.5 x 0.5) d6 kinh vi ctia Chuong trinh Kakushin lam dau
vao cho mo6 hinh khi hau khu vuc va NHRCM. Bay nhiém vu khoa hoc cong
nghé can thyuc hién trong Dé tai la: 1) Nghién ctru sir dung phuong phap ha
quy mo6 dong luc (Dynamical downscaling); 2) Nghién ctru ing dung mot mo
hinh khi hau khu vuc bat thuy tinh (NHRCM) va mot mo hinh khi hau khu
vuc thuy tinh RegCM dang dugc st dung trong nghién ctru khi hdu & VN; 3)
Chay hai m6 hinh md phong khi hau NHRCM va RegCM phan gidi 20 km
(ky hiéu NHRCM20 va RegCM20) v6i dau vao 1a 23 nam so liéu tai phan tich
JRA-25 hién tai (1985-2007) dé chting minh sy thich hop hon cia NHRCM
so v6i RegCM cho ving VN-BP; 4) Chay mé phong khi hau bang
NHRCMO5 véi dau vao 1a dau ra cia NHRCM20 cho 11 nam (1985-1995) dé
chi ra sttc manh cta ha quy mo trong tai sinh khi hau khu vuc; 5) Panh gia
két qua md phong khi hau hién tai cia NHRCM20 va NHRCMO5 bang so
sanh v6i tai phan tich va tham sat dé két luan vé kha ning mé phong ECE cua
chung thong qua: Nhiét do khong khi trén d6 cao 2m, Phan b va cudng do
xoay thuan nhiét d6i (TCs), Phan bé va cuong do dbi voi mua 16n; 6) Chay
md hinh dugc chon NHRCM?20 véi dau vao 1a dau ra cia AGCM3.2HPA cho
mo phong khi hau 25 nam hién tai (1979-2003) va chay m6 hinh NHRCM?20
v6i dau vao 1a dau ra cia AGCM3.2HNA RCP85 dya theo kich ban RCP8.5
cho dy tinh khi hau 25 nam tuong lai 2015-2039; 7) Chay moé hinh
NHRCMO35 véi dau vao la dau ra ciia NHRCM20 & nhiém vu 6) cho 10 nam
hién tqi 1979-1988) va 10 nam twong lai 2030-2039.



Chuong 2. Giodi thiéu vé cdc mé hinh (NHM, NHRCM, REGCM,

WAVEWATCH) va so liéu (JRA-25, KAKUSHIN, APHRODITE) va
phwong phdp dinh gid san pham mé hinh siv dung trong Dé tai.
e Ly thuyét: d3 nghién ctru co so 1y thuyét va giéi thiéu vé hai mo hinh
NHRCM, RegCM va md hinh song WAVEWATCH-III cung v6i céc co s&
dir liéu st dung trong Pé tai 1a sb lieu JRA25, Kakushin va Aphrodite.
o Ung dung cong nghé: d cai dat va chay thtr nghiém hai mé hinh
NHRCM va RegCM cung voi cac phan mém khai thac, xtr Iy san pham mo
hinh trén hai hé thong may CLUSTER ¢ Truong PHKHTIN va ¢
TTDBKTTVTU.
o Vé phuong phap danh gia san phdm mé hinh khi hau c6 khac so véi
phuong phap danh gia san pham cta mo hinh thoi tiét. D6 1a cac yéu khi hau
c6 quy mo thang va nam thi danh gia thong qua chi s6 ME trong khi cac yéu
t6 thoi tiét lai sir dung chi s6 RMSE. Dé danh gia cac yéu t6 co6 quy mo ngay
nhu nhiét d6 2m luong mua va cuong d6 TC mo phong can st dung ham
phan bd cua ching dudi dang histogram. Pudi ctia ham phan b cho ta cuc tri
clia cac yéu tb nay va duogc st dung trong danh gia cyc tri.

Chuwong 3. Nghién cvwu lwa chon moé hinh khi hau khu vwc thich hop cho
mo phong khi hiu khu vwe Viét Nam-Bién Pong: Dé dam bao tin cay cho ¥
d6 khoa hoc nay 13 st dung mo hinh bét thuy tinh NHRCM cho du tinh
BDKH trude hét Bé tai phai chung minh dugc ré“lng mo hinh khi hau khu vuc
bat thay tinh NHRCM c6 kha nang tai sinh t6t khi hau khu vuc VN-BD va tot
hon so véi moé hinh RegCM dugc chon. V&1 muc dich nay, Pé tai di thuc
hién hai thtr nghiém T1 va T2.

Tha nghiém T1: Chay hai mé hinh RegCM va bat thuy tinh NHRCM véi 86

liéu dau vao 1a tai phan tich JRA-25 véi phan giai tho (20km va 40 muc):
NHRCM20 va RegCM?20 cho 23 nam (1985-2007) trén mién 16n. So sanh san
pham mo phong cia NHRCM20 va RegCM20 véi tai phan tich va véi tham



sat thong qua: nhiét do khong khi trén do cao 2 mét-T2m, hoat dong cua

XTND-TC va mua ¢ VN.

a) So sdnh két qud mé phéng T2m ciia NHRCM20 & RegCM20 (1985-2007)
Phan bd hiéu sd nhiét d6 T2m trén Hinh T1.1 cho théy T2m cua

NHRCM20 (Hinh T1.1b) kha gan véi tai phan tich véi hiéu s6 dao dong trong

khoang (+2 dén -2) d6 C, trong khi T2m mo phong béi RegCM20 qua thién

thap v&i nhiéu ving dat dén ~4 ¢6 C (Hinh T1.1d).
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Hmh TI 1 Phan bé T2m (OC) trung binh nam mo phong boi: (a) NHRCM?20,
(c) RegCM20. Hiéu sé T2m trung binh nam giita NHRCM?20 (b), RegCM20
(d) va tai phan tich APHRODITE (1985-2007).

Tu Hinh T1.2 ta thay, theo T2m trung binh (TB) thang, RegCM20 cho
mo phong tot hon ¢ phia bic (BB va BTB) va NHRCM20 cho mé phong tét

hon & phia nam (NTB va NB). Trén TB ndm cho toan VN thi RegCM20 mo



phong T2m t6t hon vao mua hé, con NHRCM20 mé phong T2m tbt hon vao
mua dong. Nhu vy RegCM20 boc 16 16 yéu diém d6i véi ving nhiét doi

can xich dao.
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b) So sanh két qud mé phéng TC ciia RegCM20 & NHRCM20 (1986-2010)

Toéng s6 TC mo phong dugc ctia hai mo hinh trong ba thang 8-10
(1986-2010) trén Bang TB.1 ciing cho thdy NHRCM20 nim bét duoc sb
lugng TC cao hon nhiéu so voi RegCM20, dic biét vao thang 8 cua thoi ky

nay. Tan suit (%) cuong d6 TC trung binh 4 thang c6 hoat dong manh cua



bdo trén (Hinh T1.3) ciing cho thdy cuong d6 bio moé phong cia ca hai mo
hinh yéu hon bdo tham sét, tuy nhién cuong do TC cia NHRCM20 manh hon
so vo1 cuong d§ TC cuia RegCM?20 trén trung binh ndm ciling nhu trung binh 4
thang.

Bdng TBI1: Tong s6 con TC mé phong/théng thoi doan (1986-2010) ciia

mé hinh khi hdu khu vuec thity tinh RegCM?20 va bdt thiiy tinh NHRCM20

Thang 8 9 10
RegCM20 7 19 30
NHRCM20 52 49 41
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Hinh T1.3: Tan sudt (%) cwong do TC, TB nam va TB muia (1986-2010). Truc
tung-Tan sudt (%), truc hoanh-Téc d¢ gié cwc dai (m/s). Ky hiéu: RegCM20
(Puongdo néi hinh tam gidc), NHRCM20 (Buong xanh lam néi hinh vuéng),
best track (Pwong xanh luc néi hinh tron). (a) Trung binh nam, (b) Trung

binh thang 5-8, (c) Trung binh thang 9-12, (d) Dién bién s6 TCon trung binh
nam theo thang.

c) So sanh két qua mé phong mua ciia RegCM20 & NHRCM20 (1986-2007)

10



Danh gia cho thay lwong mua tai phan tich APHRODITE kha thién
thap nhung phan b cac trung tam mua cia APHRODITE lai kha phu hop voi
tham sat. Hinh T1.4 cho thdy luong mua cia NHRCM20 (Hinh T1.4b) 16n
hon so vo1 mo phong bdi RegCM20 (Hinh T1.4a) va 16n hon cd mua tai phan
tich cia APHRODITE.
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Hinh T1.4 Luong mua trung binh (mm) thang 6-8 (a, b), thang 9-11 (c, d);
toan nam (e, f) mo phong boi RegCM20 (trai) va boi NHRCM?20 (phdai) thoi
doan (1985-2007)
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Piém dang chii y la (so sanh hinh T1.4e va T1.4f) NHRCM20 mé phong
khé tét cdc trung tdm muwa I6n & ving Tdy Bdc la Muong Té va Bdc Quang
ciing nhw trung tdm mua Iém Bdo Léc-Lam Pong & phia nam Tdy Nguyén va
trung tdm mua Iom trén vimg Ca Mau & NB va khd phii hop véi phdan bé mira
cua APHRODITE.

Hinh T1.5 cho thdy RegCM20 cho mé phong mua qua thién thip vao
mua mua nhung lai thi€n cao vao mua kho ddi vai tat ca cac khu vuc, trong
khi d6 mé phong mua cia NHRCM20 kha gan véi tham sat synop va cuc tri
cling trung v&i tham sat, loai trir trén khu vuc BB cao hon thdm sat vao cac

thang 5 dén 8 va cuec tri dat vao thang 7 sém hon tham sat 1 thang.

(d)
Hinh T1.5: Phén b6 lwong muwa TB
thang  (mm)  (1986-2007) cua
NHRCM, Regecm20 va tham sat cho
cac khu vwc: (a) BB, (b) BTB, (c)
NTB, (d) NB va (e) Toan VN. Truc
tung — luong mua (mm); Truc hoanh
— thang (I-12). Céc ky hiéu giong
nhu trén Hinh T1.2.
Thir nghiém T2: Chay md hinh NHRCMOS5 véi s6 liéu dau vao la két qua mé

phong ciia NHRCM20 cho mién nhé véi cdu hinh tuong Gmg cho 11 nim
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(1985-1995) dé xem liéu tiép tuc ting d6 phan giai thi chat luong md phong
ciia NHRCMO5 c6 t6t hon khong?

a) So sanh két qua mé phong T2m ciia NHRCMOS véi NHRCM20 va tham sat
(1985-1995)

Hinh T2.1 cho thay trén phan 16n lanh tho cta ban diao Pong Duong thi
NHRCM20 cho m6 phong T2m cao hon so véi tai phan tich APHRODITE va
NHRCMOS5 cho mo6 phéong T2m con cao hon so voi NHRCM?20. Dinh lugng
hon sé& thay trén Hinh T2.2 biéu dién T2m trung binh thang (1985-1995) mo
phong cia NHRCM cho céc khu vuc va toan VN.

NHRCMOSKM - JRA2S average Im tesperature diff. NHRCM2ZOEM - JRAZS JIA average Im bemperaturs diff
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(a) (b)
Hinh T2.1: Hiéu s6 T2m trung binh 3 thing (6-8) gitta NHRCMOS5 va
APHRODITE (a), gitta NHRCM20 va APHRODITE (b)
Vé tong thé hai phién ban nay cho moé phong T2m khong khic nhau
dang ké, hoi thién cao tir thang 1 dén 8 va gan phu hop véi tham sét tir thang
9 dén 12. Riéng dbi vdi NB thi NHRCMO5 cho md phong T2m gan voi tham

sat hon.
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Hinh T2.2: T2m trung binh thdng

(1985-1995)

mo

phong  cua

NHRCM20 va NHRCMO0S5 va tham

sat synop cho cdc khu vuc va toan

VN: (a) Bic Bé, (b) Nam Bé va (c)

toan VN.

b) So sanh két qud mé phong TC ciia NHRCMOS5 véi NHRCM20 va tham sdt

(1986-1995)

Bang TB2: Téng s6 con TC md phong boi NHRCMO5 va best track tir thang

7 dén thang 10 (1986-1995)

Thang 7 8 9 10
JMA-Best track 15 12 11 20
NHRCMO05 18 29 26 28

Hinh T2.3 va Bang TB2 cho thiy NHRCMO05 mé phong dugc nhiéu

hon téng s6 con TC so véi best track (JMA), dac biét rat nhiéu hon vao hai

thang 8 va 9. S6 nhiitng TC nhiéu hon d6 thuong 13 nhimg ATND hoic 1a

nhimng xody nho yéu xuét hién trén Bién Pong. Ching 1a nhimmg hoan luu quy

mo vira va nho trong khu vuc chi c6 thé duogc phét hién trong mé hinh phan
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gidi cao (nhu NHRCMO5) nhung kho phat hién dugc trong cac mo hinh phan

giai tho hon hay mé hinh toan cau (nhu AGCM3.2H).

o
-
e L e

Hinh T2.3: Tap hop nhitng quy dao cua TC mo phong duoc cua NHRCM05
(cot phai) va tham sat — best track theo JMA (cot tradi) trong mua bdo tir

thang 7 dén thang 10 cia thoi doan (1986-1995).
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Tan sudt (%) cuong do TC trung binh (1986-1995) mé phong cua
NHRCMO05, NHRCM20 va tham sat trén Hinh T2.4 cho thiy vé trung binh
nam (Hinh T2.4a) NHRCM20 mé phéng dwoc TC ¢6 cwong do yéu hon so véi
Best track, trong khi d6 NHRCMOS5 lai ¢6 thé mé phong dwoc cd nhitng TC c¢6
cuong do rat manh véi toc dé gio cuc dai co 38 m/s dén 47 m/s va khd gdn
voi cuong do cua Best track.

Tom lgi, voi phan giai cao hon NHRCMO05 mé phong dwoc cuong do TC
manh hon so véi NHRCM20, nghia la gan véi thue hon; NHRCMOS c6 thé tdi
sinh dwoc nhiéu nhitng ATND va xody nhé xudt hién trén BD ma khéng co

trong tap s6 liéu Best track.

I? g :
(a) Trung binh ndm (b) Thang 5-8
SOMD ™ An!-nln;;,l:l:-;:%:;-nry. _Aéug:::u: : ) ) = Average number of TCa
| f
i MRS Yot Spans ot Pasiod 10RE-Ly "Moath " I” Fariod: 1986-1995
(c) Thang 9-12 (d) S6 TC trung binh thang

Hinh T2.4: Tan sudt cuong dé TC (%) cho tirng mua thoi doan (1986-1995):
Truc tung-tan sudt (%), truc hoanh-téc dé gié cwc dai (m/s). Ky hiéu giong
nhu trén Hinh T2.2.
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c) So sanh két qua mé phong mwea cia NHRCMOS véi NHRCM20, véi tdi
phadn tich APHRODITE va voi tham sat (1985-1995)

Luong mua trung binh ndam (mm) mo6 phong cuia NHRCMO05, NHRCM20 va
tai phan tich APHRODITE cho trén Hinh T2.5 cho thidy NHRCMO5 cho

cuong do mua cao hon va voi cac trung tdm mua 16n trén 1anh thé VN rd hon

L3833 EEEREYEEELEE

;;:a;!:‘:%
B EEEEEEEE SR

(b)
Hinh T2.5: Tong lwong mua trung
binh nam (mm) thoi ky (1985-1995)
cua: (a) NHRCMOS5, (b)NHRCM20
va (c) Tai phan tich APHRODITE

it EEEEEEEEEEEEEEGS

Demain: BB Monthly precipitation Demain: BTH Moathly precipitation
1

im

Precigitation (mm)
EE BN ESENESENRNE

ol o o o o8 L] or ox L] 1o " n
ol [ o o8 o o6 o7 o L 0 1] [ Month
i ASEEA80E Pariod: 1985-1995

(a) Bic Bo (b) Bic Trung B
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Domain: NTH Monthly precipitation Domain: NB Monthly precipitation

Sy A 450 [® Rain gauges
A0 / W NHRCM0km
A NHRCMOSKkm

“pme)

00000

50

(¢) Nam Trung Bo (d) Nam Bo
Hinh T2.6: Dién bién téng lirong mwa TB thdng (mm) thoi doan (85-95) cho
cdc khu vuee. Ky hiéu giong nhw trén Hinh T2.2.

Tir Hinh T2.6 ta thy trén khu vuc BB, NHRCMO5 cho mua thap hon
mua tham sat nhung van cao hon mua cia NHRCM20. Péi véi BTB va NTB
lwgng mua cua ca hai phién ban NHRCM (05 va 20) kha phu hop véi mua
tham sat trong gan sudt mia mua voi cuc dai mua vao thang 10-tring voi
tham sat. Riéng d6i voi Nam B6 NHRCMO5 cho mé phong mua 16n hon mua
cia NHRCM20 va mua tham sat tir thang 5 dén 9 véi cuc dai mua vao 2
thang 7 va 8.

Két lu@n chung tiv hai thiv nghiém T1 & T2

- NHRCM20 tai sinh khi hau hién tai (Nhiét do0 T2m, TC va mua) trén khu
vuc VN-BP t6t hon nhiéu so vi RegCM20, ndi cach khac mo hinh bét thity
tinh thich hop hon cho mé phdéng khi hau nhiét déi, dac biét ddi véi vung
nhiét d61 can xich dao nhu NB.

- NHRCMOS5 téi sinh khi hau hién tai trén khu vuc VN-BD phu hop véi tham
sat hon so vé1 NHRCM20, dac biét la cac trung tam mua 16n trén lanh thd
VN. Vé tong thé NHRCMOS cho cwong d6 mua cao hon, vi tri ving mwa ré
hon va gan véi thuc hon so véi NHRCM20. Tuy nhién danh gid miea mé hinh
bat thity tinh phén gidi cao nhie NHRCMOS trén lanh thé cé dia hinh phike tap

nhu VN can co so liéu mua trén luwoi day dac hon so voi ludi tham sat synop.
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Két luan quan trong & day 1a mo hinh khi hiu khu vuc bét thuy tinh
NHRCM hoan toan c6 thé sir dung cho nghién ctru khi hau néi chung va
BDKH néi riéng cho khu vuc VN-BD.

Chwong 4. Dy tinh mét s6 hién twong khi hu cwe doan (ECE nhw
bdo, mwa Ion va nhiét do 2 mét) cho khu khu vuwc VN-BD trong twong lai
gén (2015-2039) dwa theo kich bin RCP8.5

Trong khuén khé kinh phi va thoi gian thue hién cua cia mét dé tdi,
trong hoan canh sit dung may tinh manh khéng mdy dé dang va thudn loi Dé
tai chi gi6i han chii yéu & nhitng ECE dién hinh ciia nhiét déi la mwa 1om va
hoat dong ciia xody thudn nhiét déi (TC) va déi véi ché dp nhiét dp 2 mét
cung voi cyc tri cua no.

Pé dy tinh BPKH tuwong lai gan Dé tai da thyc hai thir nghiém T3 va T4:
e Thu nghiém 3: Tich phan NHRCM20 (20km va 40 muc) v6i dau vao 1a

50 ligu KAKUSHIN-dau ra cia AGCM3.2H cho mién tinh 16n

a) cho 25 nam hién tai 1979-2003 voi s6 lieu AGCM3.2HPA
b) cho 25 nim tuwong lai 2015-2039 voéi s lisu AGCM3.2HNA RCP85
e Tht nghiém 4: Tich phan NHRCMOS5 (5km, 50 muc) voi dau vao la
dau ra cia NHRCM20 cua T3 voi mién tinh nhé cho:
a) cho mo phdéng 10 nam hi¢n tai 1979-1989
b)  cho du tinh 10 nam tuong lai 1930-1939 dua theo RCP8.5.
Két qua thiv nghi¢m T3 — D tinh twong lai gin phén gidi tho
a) So sanh dién bién nhiét 6 T2m — D tinh T2m phdn gidi tho

Hiéu s6 [T2m (2015-2039) — T2m (1979-2003)] trung binh cho toan
nam va cho hai mua déng va hé trén Hinh T3.1 cho thay, vé mua dong (hinh
T3.1b) trén toan lyc dia do ting T2m van ludn > 0.5 @6 C, tuy nhién ving co
gia ting T2m > 1 d6 C co lai vé phia déng bic ctia Bic Bo. Nguoc lai sang
mua hé dg gia tang cua T2m trén khu vuc nghién clru tding manh rd rét (hinh

T3.1c). Vé mua he trén khu vuc NB dén Tay nguyén hiéu sé nay > 0.5 d6 C,
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trén 1anh tho BB trai dai suét MT hiéu sé nay > 1.0 do C va c6 mot ving dong

bang dong BB -ven bién kéo dai dén Nghé An véi do gia ting T2m > 1.5 do

C) TB 3 thang 6,7,8 Hinh T3.1: TB nam va TB ba thang

WERCMIOEM - KAKTENTH P e 3

cua do chénh I¢ch gitra T2m tuong lai
2015-2039 va T2m mo phong hién tai
1979-2003 cila NHRCM20, RCP8.5

Tir biéu dién trén Hinh T3.2 ta thdy T2m TB thang trong twong lai
2015-2039 (duong ndi tam giac) gan hau nhu ludn cao hon T2m mé phong
hién tai va cang cao hon tham sat hién tai trén ca bon khu vue, loai trir ddi vai
BTB thi T2m ciia md phong hién tai gan tring v6i tham sat tir thang 6 dén
thang 11 trong luc d6 & NB lai thdp hon tham sat. K&t qua cta sy bu trir nay 1a
trung binh trén toan lanh thd VN thi T2m ctia md phong hién tai gan trung
khit voi tham sat tir thang 6 dén 12 (hinh T3.2e).

Trén trung binh nidm cho thay ¢ ving pho nhiét do cao T2m ting manh
hon so v&i viing phd nhiét d6 thap, dic biét d6i voi BB va BTB va tan suét
(%) xuét hién cta nhitng nhiét d6 T2m.min (< 16 d6 C) giam nhe trong khi
tan suit cua nhitng nhiét d6 T2m.max (>32 d6 C) lai ting véi mirc d6 manh

hon.
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a) T2m TB khu vuc BB b) T2m TB khu vuc BTB

vy Binh bhang shist do s

g bLEN thang ahist do 3u

c) T2m TB khu vuc NTB d)  T2m TB khu vuc NB

Ving) WTH ung bisk thang mhlst do 3m Vasg1 ¥B Trung binh thang shist do 3m

e) T2m TB khu vuc VN Hinh T3.2 Trung binh thdng T2m cua

Vang: VE Trueg bink Lhang nhist

tung khu vuc va toan VN mo phong

SN cua NHRCM20, kich ban RCP8.5.

/

]
-
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B
=
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b) So sanh dién bién hoat déng ciia TC- Dy tinh TC phdn gidi thé

Hinh T3.3 cho thay, s6 TC trung binh mua cling nhu trung binh nim
giam di 1d rét. Pac diém noi bat 1a vao nira ddu mua (thang 5-8) ving hoat
dong cua TC tuwong lai hoi co 1én phia bic (so sanh hinh T3.3c v6i hinh
T3.3d), nhung sang nira mua sau thi vung hoat dong cia TC mo6 phdng hién
tai (hinh T3.3¢) bao phu ca Mién Béic va Mién Trung VN, trong khi trong du
tinh twong lai (hinh T3.3f) ving hoat dong cua TC dich xubng phia nam va
chi bao phu Mién Trung.
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a) TB thang 12-2.  1979-2003 b) TB thang 12-2. 2015-2039
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Hinh T3.3: Phin b6 s6 con TC TB mua va TB nim md phong hién tai 1979-
2003 cua NHRCM?20- c6t bén trai; dy tinh cita NHRCM?20 tuong lai 2015-
2039 dya theo RCP8.5.

Biéu dién tan suit (%) cuong do TC (tdc do gié cuc dai m/s) trung binh

mua va trung binh nam cling nhu sé TC trung binh nim trén Hinh T3.4 cho
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thdy cudng d6 TC du tinh vAn yéu hon cuong do TC tham sat. Do 13 vao cac
thang (5-8), so v&i tham sat hién tai thi du tinh tuong lai theo kich ban
RCP8.5 cho tan suat cao (30-50%) ddi nhitng TC yéu (voi téc do gié cuc dai
Vmax<20m/s) nhung tan suat thip (20-3%) ddi véi TC manh (v6i Vmax ~20-
30 m/s) va gan nhu tan suét khong ddi véi TC manh hon (véi Vmax > 30m/s).
Dién bién s6 TC trung binh nim theo thang (hinh T3.4d) cho ta s6 TC trong
tuong lai giam hé thong rd rét, giam manh nhat vao thang 9 nhung lai ting
nhe vao thang 10 va thang 12.

a) TB 4 thang (5-8) b) TB 4 thang (9-12)

s

WITA

Hinh T3.4.T4n suit (%) cuong d6 TC (do bang téc do gio clrc dai m/s) trung
binh mua (a,b) va trung binh nim (c). S6 TC trung binh nim theo thang (d).
¢) So sanh bién déng miea- Dy tinh mwa I6n phdn gidi thé
Sy bién dong ciia mua tir hién tai sang twong lai dugc do bang ti s6
giita tong luong mua TB dy tinh twong lai 2015-2039 dwa theo RCP8.5 trén
téng lwong mwa TB mo phong hién tai 1979-2003 cia NHRCM20 va dugc
biéu dién trén Hinh T3.5. Tur day ta thdy vé mua dong (thang 12-2) luong

mua giam manh trén hau hét 1anh thd BB, gidm manh hon trén mdt viung &
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Tay Nguyén (hinh T3.5a). Trung binh mua xuan (3 thang 3-5) mua giam rd
rét sudt giai MT tir Thanh Hoéa dén Nha Trang (hinh T3.5b). Trung binh ba
thang mua hé (6-8) tong lwong mua giam sudt tir dong nam BB dén Nha
Trang va bac Tay Nguyén (hinh T3.5¢). Pic biét trung binh mua thu (3 thang
9-11) tong luong mua ting manh trén hau hét khu vuc BB, ting nhe hon kéo
dai dén Pa Ning (hinh T3.5d). Sy ting va gidm lwong muwa bir trir nhau, ti sé
lirong mua trung binh nam (hinh T3.5 e) cho thdy lwong mwa twong lai gidm
trén BB va TB nhiéu hon so NB.

a) TB 3 thang 12-1-2 b) TB 3 thang 3-5

o jﬂ = M

c) TB 3 thang 6-8 d) TB 3 thang 9-11
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e¢) TB nim Hinh T3.5: Ti s6 luong mua TB.
M - -“!"_‘i Luong mua du tinh tuong lai 2015-
; ‘H : 2039, theo RCP8.5 so voi lugng mua
1B mé phong hién tai 1979-2003 cho

1 tirng mua va toan nam

Biéu dién su bién doi tong luong mua trung binh thang mé phong theo

va tham sat cho timg khu vuc trén Hinh T3.6 cho thiy, xu thé chung 1 tong
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lugng mua mo6 phong cia NHRCM20 hién tai nhé hon mua tham sat, va mua
du tinh twong lai giam so véi mua hién tai.

Loai trir d6i voi khu vuc NB (hinh T3.6d). O day tir thang 6 dén thang
9 ¢6 tong lwong mua TB ciia md phong 16n hon mua tham sat hién tai va mua
du tinh tuong lai it thay d6i so v6i mwa mo phong hién tai. Tuy nhién vi luéi
mua tham sat synop & NB qua thua thét nén do tin cay cuia danh gid khé duoc

dam bao.

a) BB b) BTB

Hinh T3.6: Toéng lwong mua TB
thang trén cac khu vuc va toan VN.

Ky kiéu giong nhu trén Hinh T3.2

Trén dién bién tong luong mua nim TB trén toan VN mua tuong lai
thuong nho hon mua mo phong hién tai loai trir thang 10 mua dy tinh tuong

lai 16n hon mua mo6 phong hién tai nhung van nhé hon mua tham sat. Mua
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kich ban cuc dai vao thang 9 trong khi mua thdm sat hién tai cuc dai vao
thang 10.

Két qua thir nghi¢m T4 — Dw tinh twong lai gin 2030-2039 phén gidi cao

a) So sanh dién bién nhiét do T2m- Kich ban T2m phdn gidi cao.

Hiéu s6 [T2m (2030-2039) — T2m (1979-1988)], cho trén Hinh T4.1,
cho thay trong twong lai T2m ludn ting, tuy nhién v6i mirc do khac nhau cho
cac khu vuc khac nhau. Trén TB nam (hinh T4.1a) hiéu s6 nay luén ¢ 1. do
C trén toan luc dia, trong d6 ¢6 mdt khu vuc 16n trén BB bao quanh Ha Noi
hiéu sb nay > 1.5 d6 C.Vé mua dong (hinh T4.1b) trén toan luc dia VN do
ting T2m van luén > 1.0 6 C, trong d6 vung c6 do gia ting T2m > 0.5 d6 C
rt co lai trén 1anh thd Lao-Trung Qudc phia tiy bac cua Tdy Béc cia VN.
Nguoc lai sang mua he (thang 6-8) do gia tdng cia T2m trén khu vuc nghién
ctru taing manh 16 rét (hinh T4.1c). Trén lanh thd VN tir Péo ngang tré ra hiéu
s6 ndy > 1.5 d6 C trong khi tir Béo Ngang trd vao hiéu s nay dat > 1.0 46 C.

Sy bién d6i T2m trung binh thang cho timg khu vuc ciia VN tir md
phong cia NHRCMO35 so v6i tham sat trén Hinh T4.2 cho thdy T2m trung
binh du tinh tuong lai 2030-2039 ludn cao hon T2m trung binh m6 phong
hién tai 1979-1988 va cang cao hon tham sat hién tai trén ca bon khu vuec,
trong d6 c6 mot sb thang T2m cua md phong hién tai gan trung véi tham sat,
ca biét co6 noi thép hon tham sat hién tai. Su nong 1€n nay thé hién manh gﬁn
nhu nhau trén 3 khu vuc BB, BTB va NTB (hinh T4.2 a,b,c) subt ba mua
d6ng xuan dén hé, tuy nhién sang mua thu cé suy giam, loai trir 13 ddi véi NB

(hinh T4.2¢). Su néng 1én thé hién trong sudt nam.
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c)  TB 3 thang 6-8

NERCMOSEM - RAKUSHTN average 2m

a) T2m TB khu vuc BB

Monthly avarage Im bempecatuss

w m m ™
Month

c) T2m TB khu vuc NTB

Henthly @ tespara

b) TB 3 thang 12-2

HRGMOSKN  KAKUSHIN DIF aversge am tempersture dsfs

Hinh T4.1: TB nam va TB ba thang
cua do chénh I¢éch gitra T2m du tinh
tuong lai  2030-2039 dua theo
RCP8.5 va T2m moé phong hién tai
1979-1988

b)  T2m TB khu vuc BTB

Menthly sverage Im tesperature

w0
Month

d)  T2m TB khu vuc NB

Monthly aversge Ia beaperature

.....
.......

Hinh T4.2: T2m TB thang ting khu vuc cia NHRCMO05, RCP8.5 cho hién tai

va tuong lai.

Hinh T4.3 biéu dién tan sudt (%) T2m trung binh ngdy toan nim cho

tirng khu vyc va cho toan lanh thd VN cho thiy, pho cua tan suat T2m trung
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binh ngay dich dan vé phia nhiét d6 cao hon tir tham sat sang mé phong hién
tai va sang du tinh tuong lai. Piéu ndy cho thdy T2m ting hé théng trong
tuong lai va ting manh hon ¢ phd tan s nhiét d6 cao.

Trén trung binh cho toan nim cho toan VN tan suat (%) xudt hién cia
nhiing nhiét 6 T2m.min (< 16 d6 C) TB ngiy giam nhe trong khi tin suét
cua nhirng nhi¢t do0 T2m.max (>32 do C) TB ngay lai tdng va véi mirc do
manh hon.

a)Tan suét (%) T2m

Amvual, Duale

TB ngay-BB  b) Tan suit (%) T2m TB ngay -BTB

LA - i1 D — .

¢) Tan suit (%) T2m TB ngay- NTB  d) Tan suét (%) T2m TB ngay -NB

Asmual, Demain: BTB aily averss mney Asaual, Demain: KB Daily aversqs In bewp
" . O

olmectT ——a k] | ] RSBl Sttt JRETT P I N P P

Hinh T4.3: Tan suit (%) T2m TB ngay trén timg khu vuc

b) So sanh dién bién hoat dong cia TC- Dw tinh phdn gidi cao twong lai
2030-2039) phan giai cao dvua theo RCPS.5

Bang TB3 cho ta gia tri cu thé cua tong s6 con TC cho ting mua va
toan nim md phong dugc cia NHRCMO5 cho ta thy tong s6 TC mé phong
cua 10 nam tuong lai (2030-2039) so v&i 10 nam hién tai (1979-1988) co
giam vé sb lugng nhung khong dang ké. Bién d6i cudng do cua TC trong
tuong lai so v&i hién tai thé hién trén phan bd tan suit (%) trén Hinh T4.4.
Dic diém chung & day 1a trong twong lai s& giam tan suat cuong do TC yéu (&

tbc do gié cuc dai c& 17.5 m/s) nhung lai hoi ting tin sudt & cuong d6 TC
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manh (& cuong do gié cuc dai trong khoang (32.- 42.) m/s, nghia la $6 nhirng
TC yéu sé& giam nhung lai ting nhe nhitng TC manh.

Phin b6 sé TC trung binh thang trong nim trén hinh T4.4d thé hién
trong tuong lai s6 TC TB thang thudng giam nhe, ting nhe vao thang 10 va
12 nhung tdng hoi manh va thang 7.

Bang TB3: Tong sé con TC cho timg mua va toan nim ctua md phong hién tai

1979-1988 va cua du tinh twong lai 2030-2039, RCP8.5 cua NHRCMOS trén

khu vuec VN-BD
Mua 3 thang 3-5 | 3 thang 6-8 | 3 thang 9-11 | ndm
Hién tai 1979-1988 17 55 97 169
Tuong lai 2030-2039 14 60 94 168
a) TB 4 thang (5-8) b) TB 4 thang 9-12

MITA T int ] T Lnn.

= SN0 B @ 8 70 75 Maxirrum Wind Speed (ms)
Maximum Wind Speed (ms)

¢) TB nam d) S6 con bdo TB nim theo thang

ty frequency 4 Aoaual Mean

Average nunber of TCs

Hinh T4.4: Tan suit (%) cudng d6 TC (do bang tdc d6 gid cuc dai m/s) trung
binh mua (a, b) va trung binh nam (c). S6 con TC TB nim theo thang (d).
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c) So sanh dién bién ciia mwa I6n T4- Dy tinh mwa phdn gidi cao twong lai
gan 2030-2039.

Hinh T4.5 - biéu dién ti s6 gitta lwong mua TB twong lai 2030-2039 du
theo RCP8.5 so vé6i luong mua TB hién tai 1979-1988 nhan dugc tu
NHRCMO5. So sanh ti s6 nay theo timg mua ta thdy, vé mua dong (thang 12-
2) luvgng mua gidm manh trén hau hét 13nh thd BB, gidm manh hon trén mot
vung ¢ Tay Nguyén nhung lai ting trén vung NB (hinh T4.5a). Mua xuan
(thang 3-5) mua giam rd rét sudt giai MT tir Thanh Hoa dén Nha Trang (hinh
T4.5b) nhung lai ting trén Tay Bac va mot s6 ving trén khu vuc NB.Trong
mua he (6-8) luong mua gidm manh & BB va mdt vung trén Tay Nguyén
(hinh T4.5¢). Pac biét trung binh mua thu (thang 9-11) lugng mua tang manh
trén hau hét khu vuc BB va ting nhe trén ving ven bién phia nam Nha Trang
nhung lai gidam nhe trén ving Ca Mau-NB (hinh T4.5d).

Sy ting va giam luong mua bu trir nhau, ti s luong mua trung binh
nam (hinh T4.5¢) cho thdy lugng mua twong lai giam trén khu vuc BB va Tay
Nguyén giam nhiéu hon so véi khu vie NB, loai trir ting nhe trén ving ven
bién Nha Trang-Sai Gon.

a) TB 3 thang 12-2 b) TB 3 thang 3-5
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c) TB 3 thang 6-8 d) TB 3 thang 9-11
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e¢) TB nim Hinh T4.5: Ti s6 lugng mua TB.
7= Luong mua tuong lai (2030-2039) so

vl luong mua hién tai (1979-1988)
cua kich ban RCP8.5 cho ting mua
va toan ndm caa NHRCMO5

Tt Hinh T4.6 ta thdy ¢ BB (hinh T4.6a) xu thé chung 13 tong luong
mua md phong cia NHRCMO5 van nho hon mua tham sat, va mua du tinh
tuong lai theo RCP8.5 giam so voi mua hién tai. P6i véi ving BTB (hinh
T4.6b) tir thang 1 dén thang 9 mwa mo phong hién tai 16n hon mua tham sat
nhung mua kich ban tuong lai lai nhé hon mua tham sat va dinh mua kich ban
dat vao thang 9 trong khi dinh mua tham sat lai vao thang 10. Trén ving NTB
(hinh T4.6¢) mua kich ban gan nhu luén 16n hon mua tham sat. O NB (hinh
T4.6d) mua kich ban 16n hon mua tham sat tir thang 6 dén 9. Tuy nhién
nhiing phén tich va két luan suy ra tir thir nghiém T4 — mo6 phong cho 10 nim
hién tai 1979-1988 va du tinh khi hau tuong lai va 10 nam tuong lai 2030-
2039 theo RCP8.5 con mang tinh tham khéao trude hét vi sb nam tinh chua du

dai dic trung cho chu trinh khi hau.
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Lusing raa (e

Hinh T4.6: Tong luong mua TB
thang trén cac khu vuc va toan VN
mod phdéng du tinh theo RCP8.5 cua
NHRCMO05-T4.

Két qua xdy dung kich bén bién d6i khi hdu cho khu vwe VN-BD tir két qua
nghién ciru cua thw nghiém T3 dwa theo kich ban RCPS8.5

Ttr két qua nghién ctru dy tinh khi hau tuwong lai gan nhan duoc cta th
nghiém T3 (muc 4.1 ctia chuong nay) Dé tai thr nghiém xay dung kich ban
BDKH vao nam 2025 so vdi thoi ky co sé 1980-1999 (theo AR4 cua ICPP).
Trong khudn kho cta mot dé tai viéc xay dung kich ban gi6i han & kich ban
vé nhiét d trung binh T2m va mua vao nim 2025 so voi thoi ky co s& 1980-
1999 cho timg mua va cho toan nim cung véi dién bién cua TC trong tuong
lai gan — thoi ky 2015-2035. Pé tai BPKH.01 quan tAim dén cuc doan khi
hau-ECE va viéc danh gia cuc doan cia nhiét d0 (T2m.max, T2m.min) dua

vao phan bd tan suat (%) nhiét d6 2m trung binh ngdy, cuc doan cta luong
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mua (mua 16n va mua cuc 16n) duge danh gia theo phan b LogalO tan suét
(%) luong mua ngay. DPdi véi bdo-TC manh va cuc manh duge danh gia qua
phan bd tin suat cuong d6 TC do bang toc d6 gid cuc dai trong TC. Trong
bao cao tom tat chi trich gidi thiéu két qua trung binh nim cho cac yéu to
nhiét va mua trén toan 1anh thd VN.
e Kjch ban BDKH déi véi nhi¢t dj trung binh nim cho Viét Nam vio
nam 2025 so vai thoi ky 1980-1999, theo RCP8.5
Trén trung binh ndm (Hinh KB1a) nhi¢t d§ trung binh trén toan lanh
thd VN dén nam 2025 tang va tdng manh nhat 1a trén khu vuc BB véi khu vuc
tang cuc dai quanh Ha Noi trai rong vé phia tdy va tay bic véi muc ting nhiét
do tir 1.0 dén 1.2 do C. Muc do tang nhiét do trén toan Mién Trung nhe hon
so voi BB, trong khoang 0.7-0.9 d C, trong do6 phia dong ting manh hon so
v6i phia tay. Trén hai khu viuc Tay Nguyén va NB c6 mirc ting nhiét do thap
hon so véi Mién Trung va BB véi muc ting dudi 0.8 d6 C va c6 chd dudi 0.7

d6 C nhu miii Ca Mau va phia bac Thanh phdé H6 Chi Minh

Trén trung binh nim (Hinh KB 1b) tan suit (%) xuat hién cia nhiing
nhiét 6 T2m.min (< 16 d6 C) giam nhe trong khi tin suit ctia nhitng nhiét do

T2m.max (>32 d¢ C) lai tang v&1 muc o manh hon.
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NHRCM20KM - KAKUSHIN Annual average 2m temperature difference °C
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Hinh KB la. Mirc d6 tang nhiét do trung binh nim (OC) vao nam 2025 theo
kich ban RCP8.5.

Annual, Domain: VN Daily average 2m temperature frequency
@ SYNOP 1980-1999

B NHRCM20km 19801939
4\ NHRCM20km 2015-2035

Frequency (%)

24
Temperature (°C)

Hinh KB 1b. Tan suat (%) nhiét d6 2 mét trung binh ngdy toan nim. Ky hiéu
Puong xanh lam ndi chim tron — quan trac synop thoi ky 1980-1999; Pudng
d6 ndi hinh vudéng — md phong cia NHRCM20 cho thoi ky hién tai 1980-
1999; Puong xanh luc ndi tam giac — du tinh cho mua dong nam 2025, dua
theo RCP8.5

e Kich ban bién doi khi hiu doi véi lwong muwa nim cho Vigt Nam vio

nam 2025 so voi thoi ky 1980-1999 dwa vao RCPS. 5.
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Mirc bién d6i luong mua nim vao nam 2025, theo kich ban RCP8.5 (Hinh
KB2a) trén lanh thd VN véi ting, giam khac nhau trén cac khu vuc khac
nhau. Trén nira tdy nam cua BB dén Nghé An luong mua trung binh giam
trong khoang 5-15%, trong khi trén mot bo phan phia bac- dong bac cia BB
mua lai ting nhe (1-10%). Trén phan 16n ving NTB va Tdy Nguyén mua
giam nhe (c& 5-10%) con trén hau hét mién dat NB mua lai ting nhe (trung
binh tang 0-10%).

Theo phan b logal0 tan suat (%) lugng mua TB ngay cho toan nim
trén 1anh thd VN cho trén Hinh KB 2b ta thiy, theo kich ban RCP8.5 vao nim
2025 tan sudt mua voi nhimg ngudng < 150 mm/ngdy gan nhu khong doi
trong khi tan suat mua cuc 16n (150 — 400 mm/ngay) ludn ludn giam va giam

cang manh doi véi mua cang 16n.

NHRCM20RM - KAKUSHIN Annual mean precipitation change %

100 104 108" 112 116" 120*
Period: 20152035 - 19801999

Hinh KB 2a. Mirc d¢ bién doi lugng mua nim (%) vao nam 2025 dua vao

kich ban RCP8&.5.
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Annual, Domain: VN Daily precipitation frequency

s ® Rain gauges 1980-1999
'\ W NHRCM20km 1880-1999
\ A NHRCM20km 2015-2035

LoggFrequency (%)
! h
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Hinh KB 2b. Logal0 tan suit (%) luong mua ngdy trung binh nim
Puong d6 ndi cic hinh vudéng - moé phong hién tai 1980-1999 cua
NHRCM20; DPuong xanh luc ndi cac tam gidc — du tinh ndm 2025 cua
NHRCM20 dua theo kich ban RCP8.5

e Dy tinh dién bién sé con TC hoat dong trén BD, anh hwéng va dé bo
vao dit lién Vigt Nam trong twong lai gian 2015-2035, dwa vao kich
bdn RCPS.5.

Tan suit cuong do TC cua 4 thang (5-8) trén Hinh KB3 cho thay, vao
cac thang (5-8) thi dy tinh twong lai theo kich ban RCP8.5 cho tan suit cao
(30-50%) dbi nhitng TC yéu (vi toe do gid cuc dai Vmax<20m/s) nhung tan
suat thap (20-3%) ddi vdi TC manh (v6i Vmax ~20-30 m/s) va gan nhu tan
suat khong d6i voi TC manh hon (véi Vmax > 30m/s) so v6i tham sat hién
tai.

Toém lai trong cac thang (5-8) thoi ky 2015-2035 tan suat TC dy tinh
theo kich ban RCP8.5 giam d6i v6i nhilng TC yéu (Vmax < 20m/s) va ting
d6i voi TC manh ( Vmax ~20 — 35 m/s) so v6i tham sat thoi ky 1980-1999.

Tan suit cuong do TC cua 4 thang (9-12) trén Hinh KB4 cho thiy, vé
tong thé tan suat cuong d6 TC duy tinh thoi ky 2015-2035 theo RCP8.5 vé
mua ndy thap hon nhiéu so véi tham sat (Best track). Do 13 vao cac thang nay

thi mo6 phong hién tai va du tinh twong lai theo kich ban RCP8.5 déu cho tan
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suit cao (~15-42%) d6i nhimg TC yéu (Vmax trong khoang 13. — 27 m/s)
nhung tan suat thap (27-3%) ddi voi nhimng TC manh (Vmax ~ 27 — 37 m/s)
so v&i1 tham sat hién tai. Tuy nhién cuong d cua TC vao 4 thang (9-12) manh

hon so v&i cuong d§ TC vao 4 thang (5-8).

MJJA TC intensity frequency

50 ® Bestirack 19801999

B NHRCM20km_19801999

45 ANH RCM20km_20152035

Frequency (%)
nN
&

Q
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Maximum Wind Speed (m/s)

Hinh KB3. Tan suét (%) cudng d6 TC cia 4 thang 5-8. Truc tung — Tan suit.
Truc hoanh- cudng d6 TC do bang téc d6 gio cuc dai trong TC (m/s). Puong
d6 ndi cac hinh vudéng — s6 TC mo phong cia NHRCM20 thoi ky 1980-1999.
Puong xanh luc nbi cac tam giac — s6 TC du tinh cia NHRCM20 thoi ky
2015-2035 dya theo RCPS.5.

SOND TC intensity frequency

® Bestirack 19801999
" B NHRCM20km_19801989
40 A ANHF§C!\.'1213kr\'1720152035

Frequency (%)

0 ,
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Maximum Wind Speed (m/s)

Hinh KB4. Tan suit (%) cuong d6 TC cta 4 thang 9-12. Ky hiéu giéng nhu
trén Hinh KB3.
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Du tinh dién bién s trung binh cac con TC theo mua thoi ky 2015-
2035 duya theo kich ban RCP8.5 (Hinh KB5) lai cho thiy xu thé giam sé trung
binh cac con TC trong thoi ky ndy, tir 5.5 vao ndm 2015 xudng 3.7 vao nim

2035 (dudng do thing).

Number of TC, 2015-2035 (NHRCM20)

[

No of TCs
OCRrRNWAUON®LO

2015 2020 2025 2030 2035

Year

Hinh KB5. Dién bién s6 con TC trung binh trong thdi ky 2015-2035 (theo hai mua
mjja (thang 5-8) va sond (thang 9-12)): Puong mau xanh 13 sb trung binh cac con TC,
duong mau do 13 xu thé cia dién bién sb trung binh cac con TC giai doan 2015-2035,

theo RCP8.5
Két luan:

Tir thir nghiém x4y dung kich ban bién d6i khi hau cho khu vuc Viét
Nam-Bién Pong vao nam 2025 dia vao kich ban RCP8.5 trén day c6 thé suy
ra may két luan sau:

1) Trén trung binh nim nhiét d6 trung binh trén toan lanh thd VN dén nam
2025 ludn ting va ting manh nhat trén khu vuc BB véi mot ving ting
cuc dai quanh Ha Noi trai rong vé phia tdy va tdy bic v6i mic ting
nhiét do tr 1.0 dén 1.2 d6 C. Muc do ting nhiét do trén toan Mién
Trung nhe hon so v&i BB, trén hai khu vuc Tay Nguyén va NB ¢6 muc
tang nhiét do con thap hon so vi Mién Trung va BB. Trén trung binh
nam tan suat ciia nhitng T2m.min (< 16 d6 C) giam trong khi tan sut

cua nhitng T2m.max (>32 d¢ C) lai tang.
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2) Trén phan 1én lanh thé VN luong mua trung binh giam nhe (trén ntra
tdy nam cua BB dén Nghé An luong mua trung binh giam ~ 5-15%,
trén phan 16n ving NTB va Tay Nguyén mua giam ~ 5- 10%) va co
mot sd ving c6 luong mua ting nhe (nhu trén ving phia bac- déng bac
ciia BB mua lai ting ~1-10% va trén hau hét mién dat NB mua ting
nhe ~ ting 1-10%). Trong d6 tan suit lwong mua ngay trung binh gan
nhu khong bién d6i ddi voi nhitng ngudng mua < 150 mm/ngay nhung
lai giam manh d6i v6i nhitng ngudng mua rat 16n (150 — 400 mm/ngay)
va giam cang manh ddi vdi mua cang 1on.
3) Xu thé chung cta hoat dong TC thoi ky 2015-2035 14 s6 trung binh céc
con TC giam (tir 5.5 vao nam 2015 xudng 3.7 vao nim 2035). Vao cac
thang (5-8) thi tan suét ctia nhimg TC yéu (Vmax < 20m/s) giam nhung
tan suat cta nhimng TC manh (Vmax ~20 — 35 mvs) lai ting. Cudng do
cua TC vao cac thang (9-12) manh hon so véi cac thang (5-8).
4.4. Két qua thir nghiém mé hinh dy bio séng WAVEWATCH-III

M6 hinh Wavewatch III dugc 4p dung thtr nghiém mé phong dd cao
song trén bién Pong trong hé théng du bao song lién hoan thiét ké chay 16ng
hai mién: Mién 16n (99E-120E) x (2.5N-24N) do phan giai (0.05x0.05) do
kinh vi, mién nho (102.5E-110.5E) x (7.5N- 22N) d6 phén giai 0.01 do va gié
dau vao 1a ddu ra cia NHRCM20 va NHRCMO5 theo kich ban BDKH
RCP8.5. Thoi gian cap nhat bién tirng 6h.

Két qua mo phong do cao song va hudng song trung binh thang 12 nim
2030 cho trén Hinh T4.8 cho thdy d6 cao song (hinh T4.8a) 16n nhat ¢ khu
vuc Béc bién Dong va ngoai khoi ving bién Binh Pinh dén Ca Mau, do cao
song trung binh khoang 2 dén 2.5m. Vung bién tir Quang Ninh dén Quéng
Binh, tir Ca mau dén Kién Giang, d6 cao song dao dong dudi 1.2m. Ving

bién tir Quang Binh dén Binh Dinh, do cao song dao dong tu 1.4 dén 1.8m.
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Significant wave height & Peak wave direction
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(b)
Hinh T4.8: BJ cao song va hudng song mod phong trung binh thang 12/1988
cia WAVEWWATCH-III d6i v6i Domainl (hinh a), Domain2 (hinh b).

Hudng song trung binh trong thang 12/1988 thinh hanh theo hudng
Pong dén Pong Bac (Hinh T4.9a), tring véi hudng gid thoi ky gié mua dong
bic. P§ cao séng ven bién Viét Nam dugc mod phong ré nét hon trén hinh
T4.9b voi do phan giai 0.01 d6 (~ 1km) chay véi gi6 1a dau ra tr mo hinh
NHRCMO05.Ving c6 do cao song 16n tir 1.8 dén 2m c6 noi 1én dén 2.5m kéo
dai tir Pa Néng dén Binh Thuin. Vung bién tir Nghé An dén Thira Thién Hué,
do cao song dao dong tir 1.6 dén 1.8m. Cac ving bién con lai 46 cao song
dudi 1m. Nhin chung khi chay voi gio tie mé hinh NHRCMO05, do cao song
trén viing ven bién Viét Nam 16n hon khi chay véi gié tir NHRCM20.

Ciing chay voi cu hinh twong tu nhu trén nhung thuc hién du tinh do
cao song trung binh twong lai gan, cho thang 12 nam 2030. Két qua duogc dua
ra trén Hinh T4.10. Ving c6 d6 cao séng 16n ¢ khu vuc giita bién dong va
ngoai khoi Binh Pinh dén Ca Mau, kha tring khép véi két qua mod phong
nam 1988, tuy nhién do cao soéng du tinh thang 12 nam 2030 16n hon khoang
0.5 dén 1m (hinh T4.10a). Ving bién c6 do cao song 16n nhat tir Binh Pinh
dén Ca Mau dao dong tir 2.5 dén 3m. Huéng song du tinh (12/2030) ciing kha
tuong dong v6i hudng séng mod phong trung binh thang 12/1988.
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Peak wave period & Peak wave direction

(a) (b)
Hinh T4.9: Chu ky séng va hudéng song mo phdng trung binh thang
12/1988 d6i voi Domain! (hinh a), Domain2 (hinh b).

Duy tinh v6i dau vao tir NHRCMOS cung thoi ky dugc dua ra trén Hinh
4,11a. Ving c6 do cao song 1on du tinh v6i gio NHRCMO5 khong khéac nhiéu
so v6i dau vao tir gio NHRCM20, d6 cao song 16n nhat dao dong tir 2.5 dén
3m. Chu ky song va hudng song du tinh trung binh thang 12/2030 cho trén
Hinh 4.11b. trung binh twong dong voi mé phong trén hai Hinh T4.8 va Hinh
T4.9.

Significant wave height & Peak wave direction

(a)
Hinh T4.10: B9 cao séng va
huong song du tinh trung binh
thang 12/2030 d6i v6i Domainl
(hinh a), Domain2 (hinh b).
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Peak wave period & Peak wave direction . Peak wave period & Peak wave direction
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huong soéng dy tinh trung binh
thang 12/2030 déi véi Domainl (b)

(hinh a), Domain2 (hinh b).

6. Két luan

bé tai “Nghién cuu xdy dung kich ban vé cdc hién twong thoi tiét cuc
doan trung han (2015-2030) cho khu viee Viét Nam - Bién Péng sir dung kich
ban Bién doi khi hdu trong chwong Kakushin (BPKH.0I) duoc Bo Tai
Nguyén va Méi Trudng xét duyét va cho phép thuc hién voi 3 muc tiéu.

Dé tai di thuc hién day du cac ndi dung nghién ctru va hoan thanh cac
san pham dé ra trong thuyét minh ding ky, trong d6 da chay mé hinh cho mé
phong khi hau hién tai cling nhu dy tinh BDKH tuong lai nhiéu ndm hon so
v6i dé ra trong thuyét minh Dé tai dé két qua khoa hoc ctia Dé tai co gid tri
tmg dung thuc té (23 nam cho tai sinh khi hau hién tai bang 2 mé hinh thuy
tinh va bat thuy tinh (RegCM va NHRCM), 25 nam cho hién tai va 25 nam
cho dy tinh BPKH tuong lai phan giai thd bang NHRCM?20, 10 nam cho hién
tai va 10 nam cho du tinh BDKH tuong lai phan giai cao bang NHRCMO5.

Nhiing két qud chinh dat dwoc ciia Dé tai nhw sau:
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1) Mot may tinh tram duoc trang bi dé chay thir nghiém, luu trir va khai
thac san pham mo hinh.

2)  Pi hoan thanh cac ndi dung hop tac qudc té, trong d6 cir 1 doan 3
ngudi dén Vién MRI, JMA cta Nhat trao ddi khoa hoc (2013), 1 cén bd
nghién ciru dén MRI 1 thang (2013) thuc hién mdt phan ndi dung khoa hoc
ctia D& tai theo kinh phi ctia D& tai va 1 can bd nghién ciru dén MRI 3 thang
(2013) thuc hién ndi dung khoa hoc ciia Pé tai do ban tai trg kinh phi.

3) San phém dao tao, Bai bao va Bao cao khoa hoc & Ho1 thao quéc té:
Mot bai bao da ding ¢ Tap chi Khoa hoc, PHQG Ha Noi. Hd tro ddo tao 03
Thac si va 04 cir nhan khoa hoc. Hai B4o cdo khoa hoc da duogc trinh bay ¢
Hoi thao qudc té (thang 8/2013 & Pa Ning - MAHASRI va thang 7/2014 &
Nhat — AOGS2014) va 01 béo cdo trinh bay tai Hoi thdo chuyén moén & MRI
(5/2013).

4)  Di tiép thu va khai thac sir dung bo s6 liéu ctia Chuong trinh Kakushin

(phan giai 0.5 x 0.5 d6 kinh vi) 1a san phdm ctia mo toan cau AGCM 3.2HA
cho m6 phong khi hau hién tai 1979-2004 va AGCM3.2HNA.RCP85 dya vao
RCP8.5 cho du tinh khi hau tuong lai gin 2015-2040.

5) ba khai thac st dung hai b s6 liéu tai phan tich cia Nhat 1a JRA-25 va
APHRODITE phuc vu cho nghién ctru va déanh gia san pham mé hinh.

6)  P4a nghién ciu tiép thu Bo mo hinh khi hau khu vuc bat thuy tinh
NHRCM (codes), cai dat trén h¢ may tinh & VN va chay ung dung thuc hién
mot phan ndi dung khoa hoc ciia Dé tai.

7)  Két qua nghién ciru va danh gia mo phong khi hau khu vuc VN-BD
(1985-2007) bang mé hinh khi hau khu vuc bét thuy tinh NHRCM20 va mé
hinh khi hau khu vuc thay tinh RegCM20 da chiig minh duoc rang NHRCM
c6 kha ning tai sinh khi hau khu vuc nay tot hon han RegCM?20.

8)  Dai phan tich va danh gia két qua du tinh ché d6 nhiét bé mat T2m véi
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xu thé dién bién cta nhiét do cuc tri, ché 36 mua va xu thé dién bién mua 16n
cung voi dién bién hoat dong cua xody thuan nhiét déi trén khu vuc Viét
Nam-Bién Pong trong twong lai gan: a) Trung binh thoi doan (2015-2039)
v6oi phan gidi 20 km va b) Trung binh thoi doan (2030-2039) véi phan giai
Skm.

9) P thir nghiém xay dung kich ban BPKH ddi véi nhiét ¢ 2 mét
cung v6i dién bién cyc tri ctia nd, d6i voi lwong mua trung binh va xu thé dién
bién mua 16n cho VN cho timg mua va nim vao nam 2025 va d6i véi xu thé
hoat dong cuia TC trén khu vuc VN-BD thoi ky 2015-2035.

10) ba nghién ctu tng dung mé hinh song WAVEWATCH va chay
thr nghiém dy bdo song hién tai va du tinh song tuong lai cho khu vuc Bb
voi dau vao 1a dau ra cia NHRCM20 va NHRCMO5.

7. Kién nghi

Mic du Pé tai di thuc hién mot khéi luong tinh toan kha 16n va dat
duoc nhitng két qua khoa hoc c6 ¥ nghia tmg dung nhung so véi yéu cau cua
mot nghién ctru dé c6 nhimng kich ban vé BPKH néi chung, ECE sinh ra c6
tac dong cua BDKH néi riéng trén khu vuc VN-BD bang mé hinh bt thity
tinh va phuong phap dynamical downscaling thi két qua KHCN dat dugc cua
Dé tai ndy chi 13 sy bat dau tét.

Khéi luong tinh toan ctia Dé tai dit ra 13 qué 16n khong thé thuc hién
trén cac hé théng may tinh c6 trong nudc trong vai nim qua nén Dé tai di tan
dung duoc sy hd tro tir nudc ngoai dé chay trén mdy tinh siéu tdc. Tinh toan
vira dugc két thiic vao thang 5 nam 2014, vi vy viéc khai thac cling nhu phan
tich khoa hoc san phém mo hinh nhan duoc con han ché

Vi nhiing 1y do trén nhém can bg khoa hoc thuc hi¢n bé tai BPKH.01

xin c6 nhiing kién nghi sau day:
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o Nhitng san pham kich ban vé khi hau khu vuc twong lai gan (2015-
2039) ctia md hinh NHRCM20 nhén duge trong D¢ tai BDKH.01 ¢6 thé tham
khao cho nghién ctru tdc dong cia BPKH trén khu vuc VN-BD.

o Pau tu cho nghién ctru, khai thac t6t hon san pham tinh toan 1on da
nhan duoc ctua DE tai nay.

o Kién nghi Bo Tai nguyén va Moi truong, BoO Khoa hoc va Cong nghé
tiép tuc dau tu cho hudéng nghién ctru tng dung mé hinh khi hau khu vuc bat
thuy tinh cung phuong phdp dynamical downscaling vao nghién ctru BDKH
tién tGi tac dong cua BbDKH trén khu vuc VN-BD.
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