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I. THONG TIN CHUNG

1. Tén dé tai: Nghién ciru xdy dung kich ban vé cac hién tuong thoi tiét
cwe doan trung han (2015-2030) cho khu vuc Viét Nam-Bién Dong s
dung Kich ban bién do6i khi hau trong chwong trinh Kakushin

M3 s6 dé tai, du an: BDKH.01

Thudc: Chuong trinh Khoa hoc va Cong nghé quéc gia vé Bién dbi khi
hau

2. Chii nhiém dé tai:
Ho va tén: Nguyén Hiru Du
Ngay, thang, nam sinh: 23-5-1954 Nam/ Nit: Nam
Hoc ham, hoc vi: Gido su, Tién si
Chtrc danh khoa hoc: Giang vién cao cdp ~ Chure vu: Phé Hiéu trudng
bién thoai: T6 chirc: ......... Nha riéng: 35115610 Mobile: 0912223309

Fax: (84) 043-8583061 E-mail: nhdu2001@yahoo.com/
dunh@vnu.edu.vn

Tén t6 chic dang cong tac: Truong Pai hoc Khoa hoc Tu nhién
Dia chi t6 chire: 334 Nguyén Trai, Thanh Xuan, Ha Noi
Dia chi nha riéng: 16 ngd 16 Hoang Cau, Pong Pa, Ha Noi
3. T chiic chii tri dé tai:
Tén t6 chirc chu tri dé tai: Trudng Pai hoc Khoa hoc Ty nhién
bi¢n thoai: (84) 043-8584615/8581419
Fax: (84) 043-8583061
E-mail: dhkhtnhn@vnn.vn

Website: www.hus.edu.vn



mailto:dhkhtnhn@vnn.vn

Dia chi: 334 Nguyén Trdi, Thanh Xuan, Ha Noi

Ho va tén thu truong to chirc: PGS.TS. Nguyén Vin Noi

S tai khoan: 3713 Ma quan h¢ ngén sach : 1059420
Ngan hang: Kho bac Nha Nudc, Quan Déng ba, Ha No1

Tén co quan chu quan dé tai: B Tai nguyén va Moi truong

II. TINH HINH THUC HIEN
1. Thoi gian thuc hién dé tai:
- Theo Hop dong da ky két: tir thang 01/ nam 2012 dén thang 12/ nam 2013
- Thue té thuc hién: tur thang 08/ nam 2012 dén thang 06/ nam 2014
- Puogc gia han:
- Lan 1: tir thang 01 nam 2014 dén thang 06 nim 2014
2. Kinh phi va sir dung kinh phi:
a) Tong s6 kinh phi thuc hién: 2.981 tr.d, trong do:
+ Kinh phi hd trg tir SNKH: 2.981 tr.d.
+ Kinh phi tir cac ngudn khac: 0 tr.d.

b) Tinh hinh cap va sir dung kinh phi tir nguén SNKH:

§§ Theo ké hoach Thuee té dat dwoc Ghi chii
TT Thoi gian Kinh phi Thoi gian Kinh phi (So f}’é nghl
(Thang, nim) (Tr.d) (Thang, nim) (Tr.d) quyét todn)
1 | 17/08/2012 960 | 24/04/2013 960 960
2 107/05/2013 720 | 30/07/2013 720 720
3 | 16/08/2013 720 | 16/12/2013 720 720
4 131/12/2013 581 | 30/05/2014 281 281




¢) Két qua sir dung kinh phi theo cac khoan chi:

Doi voi dé tai:

Don vi tinh: Triéu déng

J e Theo ké hoach Thuee té dat dwoc
Y/, Noi dung i : i v : v
T cdac khodn chi Tong | SNKH | Nguon | Tong | SNKH | Nguon
khac khac
1 | Tra cong lao dong | 2.057 | 2.057 0| 2.057| 2.057 0
(khoa hoc, phd
thong)
2 | Nguyén, vat li¢u, 0 0 0 0 0 0
nang luong
3 | Thiét bi, may moc 460 460 0 159 159 0
4 | Xay dung, stra 0 0 0 0 0 0
chita nho
5 | Chi khac 464 464 0 449 449 0
Tong cong 2981 | 2.981 0| 2.665| 2.665 0
- Ly do thay doi:

3. Céc vin ban hanh chinh trong qua trinh thwe hién dé tai:

*;‘} S‘;l’ ;”1’,‘:’5”:’1’, ::” Tén viin bin Ghi chii
1 | S6843/Qb- Quyét dinh vé viéc phé duyét
BTNMT, ky kinh phi cac dé tai KHCN
ngay 13/6/2012 | thuc hién nam 2011-2013

thudéc Chuong trinh KH&CN
phuc vu CTMTQG ung pho
v6i BDKH
2 | 01/2012/HP- Hop dong nghién ciru khoa
KHCN- hoc va phat trién cong nghé
BBKH/11-15,
Ky ngay
26/06/2012
3 | S64359/KHCN, | Cong van dé nghi xin gia han
ngay 08/10/2013 | dé tai ctia Truong PHKHTN
4 | S62660/Qb- Quyét dinh gia han thoi gian
BTNMT, ngay | thuc hién dé tai caa Bo Tai
27/12/2013 nguyén va Moi trudng




4. T6 chirc phoi hop thue hién dé tai:

< | Téntd chirc | Tén to chirc da | Ngidung | Sin phiam :
Y/, y . . . . X Ghi
TT dang ky theo | tham gia thuc tham gia chu yéu chii
Thuyét minh hién chu yéu dat dwoc
I | Trung tam Trung tam Dy
Du bao bao KTTV
KTTV Trung | Trung wong
uong
- Ly do thay doi:
5. C4 nhin tham gia thwe hién dé tai:
< | Téncanhdn | Téncinhin | Npidung | Sin phim :
S0 g . ~ . . . X Ghi
TT ding ky theo | da tham gia tham gia chu yéu dat chii*
Thuyét minh thwce hién chinh dwgc
1 |Nguyén Hiru|Nguyén Hiru|1,3,9 Bao cao
Du Du chuyén dé
2 |Kiéu Thi Xin |Kiéu Thi Xin |1,2,3,4,7, |Bao céo
8,9, 10 chuyén dé
3 | Vu Thanh | VU Thanh | 1, 2, 3, 4, 6, Bao cao
Hing Hang 7,8 chuyén dé
4 | Lébuc Lé btrc 3,5,9 Cai dat,
chay mo
hinh
5 | Pham Ky Anh
6 |Nguyén Minh | Nguyén Minh |2,6,7, 8 Bao cao
Truong Truong chuyén dé
7 | Ngb Duc | Ngo buc|1,6,8,9 Bao cao
Thanh Thanh chuyén dé
8 |VoVanHoa |VoVanHoa |1,2,5,7 Bao cao
chuyén dé
9 |Nguyén Lé|Nguyén Lé|2 Bao cao
Diing Diing chuyén dé
10 | Tran Manh | Trin  Manh | 4, 9 Béo cao
Cuodng Cuodng chuyén dé

- Ly do thay doi:




6. Tinh hinh hop tac quoc té:

So
T

Theo ké hoach
(N6t dung, thoi gian, kinh phi, dia
diém, tén 16 chike hop tdc, sé
dodn, s6 hrgng nguoi tham gia...)

Thuec té dat dwgc
(Noi dung, thoi gian, kinh phi, dia
diém, ten 16 chire hop tdc, s6
dodn, s6 lwong nguwoi tham gia...)

Ghi
chu*

1

01 Poan ra: 3 nguoi dén
Vién Khi tugng Nhat Ban —
MRI.

Noi dung: Tiép thu cong
ngh¢ va kha nang hop tac
trong viéc img dung mo hinh
bét thuy tinh dé nghién ctu
bién doi khi hau & Viét Nam.
Kinh phi du kién: 142,92 tr.d

01 Poan ra (3 nguoi) tur 18/5
dén 24/5/2013 dén Vién Khi
tuong Nhat ban — MRI.

Noi dung trao doi: Tiép thu
cong nghé va kha nang hgp
tac trong viéc trng dung mo
hinh bt thuy tinh dé nghién
ctru bién doi khi hau & Viét
Nam. Kinh phi quyét toan:
151.245.670 VND

01 DPoan ra: 1 ngudi sang
Vién Khi trong Nhat Ban
No6i dung: hoc tdp va theo
doi tinh todn cua mé hinh
trén hé thong siéu may tinh
cua Nhat Ban.

Kinh phi du kién: 125,64 tr.d

01 Poan ra (1 nguoi) tu
05/11 dén 30/11/2013 dén
Vién Khi tuong Nhat ban —
MRI.

Noi dung: hoc tap va theo doi
tinh toan cua mo hinh trén hé
thdng siéu may tinh cua Nhat
Ban. Kinh phi quyét toan:
112.911.352 VND

01 can bd dé tai sang MRI dé
trao d6i hop tac va thur
nghiém ung dung moé hinh
NHRCM cho Viét Nam.
Kinh phi dy kién: 0 tr.d

01 can bo dé tai sang MRI dé
trao doi hop tiac va thu
nghiém ung dung moé hinh
NHRCM cho Viét Nam tur
ngdy  05/11/2013  dén
26/01/2014. Kinh phi do phia
Nhat ban tai trg

01 Poan vao: 2 nguoi

Noi dung: hop tac vé kha
nang nghién ctiru bién d6i khi
hau.

Kinh phi du kién: 38 tr.d

01 Doan vao: 1 nguoi tu
23/10 dén 02/11/2013

Noi dung: Bdo cdo vé Bién
d6i khi hau va nhiing tac
dong cua no dén khu vuc
Chau A. Trao d6i, thao luan
vé kha ning hop tac khoa hoc
va dao tao. Kinh phi quyét
toan: 25.610.000 VND

- Ly do thay doi:




7. Tinh hinh t6 chirc hdi thao, hdi nghi:

Sé Theo ké hoach Thuee té dat dwoc
(Noi dung, thoi gian, kinh phi, dia (Noi dung, thoi gian, kinh Ghi chu*
T diém ) phi, dia diém )

1 | Hoi thao 1: Két qua cai dat | Hoi thao 1: Két qua cai
chay mo6 hinh NHM trén céc | dat chay mé hinh NHM
hé thong may va két qua |trén cac hé théng may
chay mo hinh voi s6 lidu tai | va két qua chay mo hinh
phan tich JRA25 v6i s6 lidu tai phan tich
Kinh phi du kién: 10 tr.d JRA25
Dia diém: Ha noi Kinh phi quyét toan:

10.422.000 VND
Dia diém: Ha noi
Thoi gian: 23/3/2013

2 | Hoi thao 2: Két qua chay dy | H6i thao 2: Két qua
bdo khi hau hi¢n tai cho khu | chay du bao khi hau
vuc Viét Nam va dénh gia so | hién tai cho khu vuc
bo Viét Nam va danh gia
Kinh phi du kién: 10 tr.d s0 bd
Dia diém: Ha noi Kinh phi quyét toan:

13.575.000 VND
Dia diém: Ha noi
Thoi gian: 23/8/2013

3 | Hoi thao 3: Két qua nghién | Hoi thao 3: Két qua
ctru thich ng m6 hinh NHM | nghién ctou thich tng
cho khu vuc Viét Nam moé hinh NHM cho khu
Kinh phi du kién: 10 tr.d vuc Viét Nam
Dja diém: Ha noi Kinh phi quyét toan:

7.375.000 VND
Pia diém: Ha ndi
Thot gian: 24/10/2013
4 | Hoi thao 4: Két qua du doan | Hoi thao 4: Két qua du

hién tuong thoi tiét cuc doan
c6 tac dong cua bién doi khi
hau trong tuwong lai gan

Kinh phi du kién: 10 tr.d

Dia diém: Ha noi

doan hi¢n tuong thoi
tiét cuc doan cO tac
dong cua bién d6i khi
hau trong twong lai gan
Kinh phi quyét toan:
8.100.000 VND

Dia diém: Ha noi

Thoi gian: 18/02/2014

- Ly do thay d6i:




8. Tom tat cac ndi dung, cong viéc chu yeu:

Cac ngi dung, Thoi gian
SOA’ cong viéc (Bat c?du, ket l:hlic Nguwoi,
TT chii yéu - thfmg ... ham) ’ co’ quan
(Cic méc danh gia | Theoké | Thuc té dat thue hign
chu yéu) hoach duogc
1 [NDI: Nghién ctru | 2012 2012 Nguyén Hitu Du
déng bo  hoa, Nguyén Quynh Hoa
chuan hoa va xay Mai Khanh Hung
dung co s¢ dir liéu Kiéu Thi Xin
quan trac khi hau Ng6 btrc Thanh
truyén thong, phi Tran Anh Ptc
truyén théng, tai V46 Van Hoa
phan tich va du Nguyén Manh Linh
bao hién tai Nguyén Thanh Tung
Du Puc Tién
2 | ND2: Nghién ctru | 2012 2012 Nguyén Minh Truong
xéac dinh dic diém Nguyén Lé Diing
khi hau cua cac Vii Thanh Hang
hién tuong thoi tiét V6 Vin Hoa
cuc doan trén khu Kiéu Thi Xin
vuc Viét Nam trén D3 Thanh Tuén
chudi s6 liéu 50 Nguyén Vin Huong
nam (1961-2010)
3 | ND3: Nghién ctru | 2012 2012, 2013 | Kiéu Thi Xin
ung dung va phat Nguyén Hitu Du
trién hé théng mo Nguyén Quynh Hoa
phong va du bdo Nguyén Trung Kién
khi hau dua trén
mo hinh bat thay
tinh NHM
4 |ND4: Nghién ciu | 2012 2013 Vii Thanh Hang
thich tng mé hinh Nguyén Quynh Hoa
bat thity tinh NHM Tran Manh Cudng
cho khu vuc Viét D4 Thanh Tuén
Nam
5 | ND5: Nghién ctu | 2012 2012,2013 | V6 Van Hoa
ung dung mo hinh Mai Van Dinh
dy bio  song P4 Thanh Tuén




Cac ngi dung, Thoi gian
SOA’ cong viéc (Bat c?du, ket l:hlic Nguwoi,
TT chii yéu - thfmg ... ham) ’ co quan
(Céc méc danh gid Theo ké | Thuc t€ dat thuc hién
chii yéu) hoach dugc
WAVEWATCH
cho khu vuc Bién
Dong
6 |[ND7: Thuc hién | 2012 2012, 2013 | Vi Thanh Hé‘mg
du bao khi hau Nguyén Thanh Hang
hién tai trén khu Nguyén Minh Trudng
vuc Viét Nam nho Bui Hoang Hai
hé théng bat thay Mai Khanh Hung
tinh 16ng vao s Mai Van Pinh
litcu KAKUSHIN Nguyén Thanh Tung
va nho0 moé hinh Du Puc Tién
khi hau khu vuc
RegCM d¢é so sanh
7 | NDS§: Phan tich két | 2012 2013 Kiéu Thi Xin
qua du bao khi hau Nguyén Quynh Hoa
bang phuong phap Nguyén Manh Linh
ha quy md dong Vii Thanh Hang
luc Kakushin — bat Mai Khanh Hung
thuy tinh 20 km Ng6 Buc Thanh
(C1), Kakushin - Du Puc Tién
bat thuy tinh 5 km Nguyén Thanh Tung
(C2), du bao cua
RegCM (C3) voi
du bdo cua mod
hinh khi hau toan
cau (B) va voi tai
phéan tich dugc coi
la 1y tuong (A)
trén khu  vuc
nghién cuu, cho
mdt s6 nim duogc
chon tur thoi doan
1985-2010
8 | ND9: Thuc hién ha | 2012 2013 Tran Manh Cuong
quy mdé dong luc D6 Thanh Tuin
dé dy doan khi hau Tran Anh Duc




Cac ngi dung, Thoi gian
§6 cong viéc (Bat dau, ket thiic Nguwoi,
T chii yéu - thfmg ... ham) i co quan
(Cac méc danh gia | Theoké | Thuc t€ dat thuc hién
chii yéu) hoach dugc
cho mot sé nim Nguyén Hiru Du
dugc  chon tu Ng6 Dtrc Thanh
2015-2030 voi hé Mai Khanh Hung
thong bat th1,’1y tinh Nguyén Quynh Hoa
trén va so0 liéu
Kakushin trén khu
vuc VN-BD. Khai
thac san pham cia
hé théng. Panh gia
hé thong
9 |ND6: Str dung mo | 2013 2013 Ng6 Buc Thanh
hinh song Nguyén Manh Linh
WAVEWATCH Du Puc Tién
thyc hién du dodn Nguyén Minh Trudng
bién doi cua dac Mai Khanh Hun
tinh song trén Bién N s s
. oz guyen Quynh Hoa
bong cho mot so Vi Thanh Ha
8 . i Thanh Hang
ndm trung han voi Mai Van Dinh
dau vao tu san '
pham cta hé thong
bét thiy tinh
10 | ND9: Thuc hién ha | 2013 2013 Kiéu Thi Xin
quy moé dong luc Nguyén Manh Linh
dé dy doan khi hau Nguyén Quynh Hoa
cho mot sé6 niam Nguyén Hitu Du
dugc  chon tur Tran Anh Ptc
2015-2030 voi hé Nguyén Quynh Hoa
thong bat thl}ly tinh Vii Thanh Hﬁng
trén va sO0 li¢u s Ty
Kakushin trén khu %/Iglf;f;ng éﬁh
vuc VN-BD. Khai
thac san pham cia
hé théng. Panh gia
hé thong
11 | ND10: Nghién ctu | 2013 2013 Kiéu Thi Xin
h¢ thong két qua Nguyén Manh Linh




Cac ngi dung, Thoi gian
SOA’ cong viéc (Bd,t dau, két thiic Nguwoi,
TT chii yéu - thng ... nam)_ co quan
(Cac méc danh gia | Theo ké | Thyc té dat thirc hién
chii yéu) hoach duoc
du doan su dien Nguyén Quynh Hoa
bien EWE nhan Nguyén Vin Théng
duoc tu hé thong
bat thuy tinh - ha
quy mo dong luc
sO ligu
KAKUSHIN.
Nghién cou  xay
dung kich ban vé
EWE trén khu vuc
Viét Nam — Bién
bong trong tuwong
lai gan
- Ly do thay doi:
I11. SAN PHAM KH&CN CUA PE TAL DU AN
1. San pham KH&CN da tao ra:
a) San pham Dang I: Khong c6
s | Jonsin 6 b | g | Thoké | e
T Har ions vi do ong hoach dat duoc
chui yéu
1
- Ly do thay doi:
b) San pham Dang II:
] Yéu cﬁy khoa hoc
So Al z cdn dat .
T Tén san pham Theo ké hoach Thuc té Ghi chii
dat duoc
' | M& hinh khu vyc | M6 hinh bét thity tinh | Dat dugc nhu
bét thiy tinh mod | c6 céu hinh pha hop | 4% K10
phéong EWE su cho m6 phéng EWE
dung duoc cho ¢ nhiét déi, tap trung




Yéu cau khoa hoc

g‘; Tén sin pham Theo ké hozfctiln % Thuec té Ghi chii
’ dat duoc
nghién ctru khi chu yéu vao bao,
hau va BDKH ¢ | mua bao va mua 16n ,
Viét Nam dugc cai dat va chay
on dinh trén mo1
truong hé diéu hanh
LINUX
2| M6 hinh dy bdo | M0 hinh c6 cu hinh | Dat duge nhu
song tai sinh phu hop cho mo dy kién
duoc su dién phong séng trén khu
bién song trén vue han ché, dugc cai
khu vuc Bién dit va chay 6n dinh
Dong trén moi truong hé
diéu hanh LINUX
3 | Bos6 ligu phan | CSDL c6 thiét ké chi | Pat duoc nhu
gidi cao cho khu | tiét dinh kem d& khai | 9% Kien
vuc VN-BD lay | thac, file s6 liéu dugc
tur chuong trinh dinh dang chuan dé
Kakushin c6 thé | cac chuong trinh co
st dung cho cac thé doc va st dung
muc dich nghién
ctru thoi tiét- khi
hau khac nhau ¢
Viét Nam
4 |Dién bien mo| Kétqua dugc danh |Datduge nhu

phong cua EWE
trén khu vuc VN-
Bb va dac tinh

song trén BD

gia bang so sanh véi
tai phan tich va tham

sat

du kién




Yéu cdu khoa hoc

g‘; Tén sin pham Theo ké hozfctiln % Thuec té Ghi chii
, dat duoc
trong mot sO nam
tr thoi doan
(1984-2003) .
5 |Dién bién du | Nhimng két luan vé Dat dugc nhu
doin ctia EWE | didn biénva xuthé | dwkien
khu vuc VN-BD | phét trién (tan suat,
bién do6i dic tinh | cuong do ) va dién
song trén  BD | bién song trong
trong twong lai | nhitng nam téi trén
gin tir thoi doan vung VN-BD duogc
(2015-2030). so sanh vdi cac kich
ban nghién ctru khéc.
6 | Béo céo tong két | Mo ta ddy du, ngén | Pat d}IQC nhu
d@ tai gon lam ndi bat duge | 9% KIen
nhing két qua mo
phong EWE cua
NHM véi ha quy mo
dong luc so voi san
pham ctia mé hinh
thuy tinh va so véi
mo hinh toan ciu
7 | Béo c4o tom tat Két qua du doan Dat (.i‘,IQC nhu
vé didn bién| EWE (xuthédidn |dwkion
EWE trén khu | bién cyc tri, tan suét )
vuc VN-BD va| cua hé thong NHM-
song trén BD | ha quy mé va du

trong tuong lai

gan

doan song trén BD co

thé gitip ich cho viéc




So

TT Tén san phdam

Yéu cau khoa hoc

cdn dat

Theo ké hoach

Thuc té
dat duoc

Ghi chu

xay dung bién phap
phong trdnh
(néu dé tai c6 thé st
dung may siéu téc &
VN hay Nhat thi ky
du doan s€ 1a 2015-

2030)

- Ly do thay doi:

¢) San pham Dang III:

So

TT Tén sdn phim

Yéu cdu khoa hoc

can dat

’Theo
ke hoach

Thuc té
dat duoc

So6 lwong, noi cong
bo
(Tap chi, nha xuat ban)

1 | Bai bao khoa
hoc

03

03

01 Tap chi khoa hoc
DPHQGHN, NXB
DHQGHN
01 Tap chi KTTV
01 submit JMSJ

2 | Bao cao hoi
thado quoc té

01

02

The Third
International
MAHASRI/HyARC
Workshop on Asian
Monsoon and Water
cycle (8/2013)
Asia Oceania

Geosiences Society
2014 (7/2014)

3 | B4o cao hoi
thdo chuyén
mon

01

Vién Khi tuong
Nhat ban MRI
(11/2013)

- Ly do thay d6i:




d) Két qua dao tao:

5 PR 5 86 lwgng Ghi chii
So | Cdp dao tao, Chuyén . : . e
s Theo ké Thuc t€ dat | (Thoi gian ket
IT nganh dao tao hoach duoc thiic)
Thac sy Khi tugng va
1 Khi hau hoc 2-3 3 2012, 2014
Cu nhan khoa hgc nganh
2 Khi tugng 3-4 4 2012, 2013
- Ly do thay doi:

d) Tinh hinh dang ky bao ho quyén so hitu cong nghiép, quyén déi voi gidng
cay trong:

So Tén sin phim Ket qua z Ghl ?hlz y
ké hoach dat duoc thiic)
1
- Ly do thay d6i: q ’
e) Thong ké danh muc san pham KHCN da duogc trng dung vao thuc té
4 sn két aud Dia di¢m i
50 _ Ten két qua Thoi gian | (Ghi ro tén, dia Ket qua
IT da dwoc wng dung hi noi 1 so bo
chi noi ung dung)
1

2. Panh gia vé hiéu qua do deé tai, dw an mang lai:
a) Hiéu qua vé khoa hoc va cong nghé:

(Néu ro danh muc cong nghé va muc do nam vitng, lam chu, so sanh voi trinh do cong
nghé so voi khu vuc va thé gioi...)

Dé tai da tiép thu dugc bd mo hinh khi hau khu vuc bét thuy tinh
NHRCM, cai dit va chay thir nghiém thanh cong ¢ Viét Nam. Két qua nghién
ctru va danh gia mo phong khi hau bang mé hinh nay cho thay kha ning tai
sinh tot ché do khi hau ciing nhu ECE trén khu vuc VN-BD. Bén canh d6, dé
tai ciing dd tiép thu va khai thac st dung bo s lidu ciia Chuong trinh

Kakushin 14 san phim ctia md hinh toan cau GCAM theo kich ban RCP8.5




cho hién tai, twong lai gin va tuong lai xa. Nhitng san pham kich ban vé khi

hau khu vyc tuong lai gan nhan dugc trong dé tai 13 c6 ¥ nghia khoa hoc va

thuc tién cao, hudng nghién ciru bién d6i khi hau theo cach tiép can chi tiét

hoa dong luc 1a hién dai, tiém can voi trinh d§ khoa hoc cua khu vuc va thé

gioi.

b) Hiéu qua vé kinh té xa hoi:

(Néu r6 hiéu qua lam loi tinh bang tién dy kién do dé tai, dy dn tao ra so voi cdac san pham
cung logi trén thi truong...)

3. Tinh hinh thyce hién cheé d¢ bao cio, kiém tra cua de tai, du an:

S
TT

Noi dung

Thoi gian
thwc hién

Ghi chu
(Tom tat ket qua, ket lugn chinh, nguoi
chutri...)

I

Bao cdo dinh ky

Lan 1

12/11/2012

Hoan thanh 64 chuyén dé

Lan 2

06/05/2013

Hoan thanh 43 chuyén dé. Thuc
hién ké hoach doan ra, hoi thao
chuyén mon.

Lan 3

11/11/2013

Hoan thanh 41 chuyén dé. Thuc
hién ké hoach doan ra, doan vao,
hoi thao chuyén mon.

II

Kiém tra dinh ky

Lan 1

12/11/2012

Pé tai di hoan thanh day du cac
san pham nhu trong ké hoach dé
ra, bao gdbm 64 chuyén dé. Cac
chuyén dé c6 chat lugng khoa hoc
t6t dap tmg day du cac yéu cau dat
ra trong Hop dong.

Cac san phém khoa hoc déu duoc
hoan thanh dung tién d6. Tuy
nhién, téc do gid1 ngan con cham.

Lan 2

06/05/2013

Dé tai dd thyc hién 43 bdo céo
chuyén dé. Céc bdo cao chuyén dé
c¢6 chat luong tot, day du va ding
tién do.

Cac san phim nhu di dang ky
trong Hop dong Nghién ctru Khoa
hoc va Phat trién cong nghé sd




01/2012/Hb-KHCN-BDBKH/11-15
d3 duoc hoan thanh day du.

Pé tai can day nhanh tién d6 quyét
toan kinh phi. Sap xép ké hoach
thue hién trao doi hop tac qudc té
dé dam bdo tién d6 thuc hién cua
dé tai.

Lan 3

11/11/2013

Dé tai da thuc hién 41 béo céo
chuyén dé. Cac bao cdo chuyén dé
c6 chat luong tot, day dua.

Mot sd san pham khoa hoc con
chua dam bao tién do do vudng
mic vé hé théng may dé chay mo
hinh.
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DANH MUC KY HIEU, CHU VIET TAT

AR5 Bao céo danh gia lan thir 5 - Fifth Assessment Report

BB Bic Bo

BDKH Bién doi khi hau

BTB Bic Trung B

ccs Cac cong su

CRIEPI Vién nghién ctru Nang luong di¢n cong nghiép -
Central Research Institute of Electric Power Industry

ECE Hién tuong khi hau cuc doan — Extreme Climate
Event

ECMWF Trung tdm dy bao thoi tiét han vira Chau Au —
European Center for Medium Weather Forecasting

ES Heé thdng siéu mdy tinh - Earth Simulation

EWE Hién tuong thoi tiét cuc doan — Extreme Weather
Event

GCAM Mo hinh danh gia bién d6i toan cau - Global Change
Assessment Model

IPCC Hiép hoi da chinh phu vé bién d6i khi hau -
Intergovernmental Panel on Climate Change

JCDAS Hé théng déng hoéa dir 1iéu khi hau — Climate Data
Assimilation System

IMA Co quan khi tuong Nhat Ban — Japan Meteorological
Agency

JRA25 Japanese 25-year Reanalysis — JRA25

MT Mién Trung

NB Nam Bo



NCAR

NCDC

NCEP

NCKH

NHM

NHRCM

NTB

RCMs

RCP4.5

RegCM

TC
VN-BD

Trung tim nghién ctru khi quyén qubc gia — National
Center for Atmospheric Research

Trung tim dit liu khi hiu qudc gia — National
Climatic Data Center

Trung tim du bao méi trudng qudc gia My - National
Center for Environmental Prediction

Nghién ctru khoa hoc

Mo hinh bat thity tinh — Non Hydrostatic Model

M6 hinh khi hau khu vyc bat thuy tinh — Non
Hydrostatic Regional Climate Model

Nam Trung B0

Mo hinh khi hau khu vuc — Regional Climate Models
Kich ban phat thai 4.5 - Representative Concentration
Pathway 4.5

M6 hinh khi hau khu vuc thuy tinh RegCM —
Regional Climate Model

Xody thuan nhiét déi — Tropical Cyclone

Viét Nam — Bién Pong



DANH MUC BANG

Tén Bang
Badng 2.1 Mt sé bién phan tich tir JRA25
Bang 2.2 Control file ciia s6 liéu Kakushin
Bang 3.1 Tong s6 TC mé phong/thang thoi doan (1986-2010) cho
cdc thang 8-10 cua hai mo hinh mo hinh  RegCM20 va
NHRCM20
Bang 3.2 Tong sé6 TC mé phong béi NHRCMOS va best track tir
thang 7-10 cua thoi doan (1985-1995)
Bdng 4.1 Tong sé TC trong 25 ndm mé phong hién tai va dw tinh
twong lai dwa theo RCP8.5 cua NHRCM?20 trén khu vuc VN-BD
Bang 4.2 Tong sé TC trong 10 ndm mé phdéng hién tai va dir tinh
twong lai theo RCPS.5 cua NHRCMO5 cho khu viec VN-BD
Badng 4.3 Mirc tang nhiét do trung binh (°C) vao nam 2025 so voi
thoi ky chudn (1980-1999) trén 58 tram cia VN duwa theo kich ban
RCPS.5
Bdng 4.4 Mirc dg bién doi lwong mua trung binh (%) vao ndm

2025 so voi thoi ky (1980-1999) theo kich ban RCP8.5
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DANH MUC HINH

Tén Hinh
Hinh 1.1 Mién tinh I6n, @6 phdn gidi ngang 20km véi 40 murc
thang dirng. Bude thoi gian tich phan 60 gidy
Hinh 1.2 Mién tinh nhé, dé phdn gidi ngang Skm véi 50 muee
thang dirng. Budc thoi gian tich phdn 20 gidy
Hinh 2.1 Ludi ngang xen ké dang -B Arakawa-Lamb cua mo hinh
RegCM3 (Elguindi ves., 2003)
Hinh 2.2 Cay thw muc luu trir 56 liéu Kakushin
Hinh 2.3 Phédn bé mang ludi tram quan trac (Vimg BB - hinh
vuong xanh dwong, BTB - hinh vuéng xanh lam, NTB - hinh vuéng
den, NB - hinh vuéng xanh la cay)
Hinh 3.1 Phdn bé T2m(’C) trung binh nam mé phéng béi: (a)
NHRCM20, (c) RegCM20. Hiéu sé6 T2m trung binh nam giita
NHRCM20 (b), RegCM20 (d) va tdai phan tich APHRODITE
(1985-2007)
Hinh 3.2 Biéu do tu diém gid tri T2m (36 C) gita mé hinh (truc
tung) va quan trdc tai tram (truc hodnh): (a) TB nam, (b) TB
thang 3-5, (c) TB thang 6-8, (d) TB thang 9-11 va (e) TB thdng
12-2 thoi doan 1985-2007. Ky hiéu: RegCM20 - hinh tam giac do,
NHRCM?20 - hinh vuong xanh
Hinh 3.3 T2m (do C) trung binh thang (truc tung) thoi doan 1985-
2007 cho ting khu vue: (a) Bdc Bé; (b) Bdac Trung Bé; (c) Nam
Trung Bo; (d) Nam B¢ va (e) toan Viét Nam. Ky hiéu: Tham sdt
synop - cham tron xanh luc, NHRCM20 - hinh vuéng xanh lam,
RegCM?20 - hinh tam gidc do
Hinh 3.4 Tan suat T2m (%) TB ngay thoi doan (1985-2007) cho
tirng khu vue va toan VN: (a) Bdc B¢, (b) Bdc Trung Bé, (c) Nam
Trung B3, (d) Nam B¢, (e) Toan VN. Cdc ky hiéu giong nhw &

Trang
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33
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53
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Hinh 3.3

Hinh 3.5 Tan sudt T2m trung binh ngay trén khu vuc Bdac Bé cho
4 mua: (a) mua dong 12-2; (b) mua xudn 3-5, (c) mua he 6-8; (d)
miuia thu 9-11. Céc ky hiéu giong nhw & Hinh 3.3

Hinh 3.6 Tan sudt T2m (%) trung binh ngay trén khu vwc Bdc
Trung Bo cho 4 mua: (a) mua dong 12-2; (b) mua xudn 3-5; (c)
mua hé 6-8; (d) mia thu 9-11. Céc ky hiéu giéng nhw & Hinh 3.3
Hinh 3.7 Téan sudat T2m (%) trung binh ngdy trén khu vwec Nam
Trung Bo cho 4 mua: (a) mua dong 12-2; (b) mua xudn 3-5; (c)
miuia hé 6-8; (d) mua thu 9-11. Céc ky hiéu giong nhiwe & Hinh 3.3
Hinh 3.8 Tan sudt T2m (%) trung binh ngay trén khu viee Nam Bé
cho 4 mua: (a) mua dong 12-2; (b) mua xudn 3-5; (c) mua he 6-8;
(d) mia thu 9-11. Céc ky hiéu giéng nhiw & Hinh 3.3

Hinh 3.9 S6 TC trung binh nam va trung binh 4 thing (5-8) mé
phong dwoc cua RegCM20 (trai) va cua NHRCM20 (phai) thoi
doan (1986-2010)

Hinh 3.10 TC-track mé phong tung thang thoi doan (1986-2010)
boi RegCM20 (trai) va boi NHRCM?20 (phai)

Hinh 3.11 Tan sudt (%) cwong d¢ TCs mé phong duwoc ciia
RegCM?20 (hinh tam giac do), NHRCM?20 (hinh vuong xanh lam),
best track (chdm tron xanh luc) cia thoi doan (1986-2010). Truc
tung-Tan sudt (%), truc hoanh-Téc do gi6 cwc dai (m/s). (a) Trung
binh nam, (b) Trung binh thang 5-8, (c) Trung binh thdang 9-12,
(d) Dién bién sé TC trung binh ndm theo thdng

Hinh 3.12 Tai phan tich mua APHRODITE (mm) trung binh thoi
doan (1985-2007): (a) thang 12-2; (b) thang 3-5; (c) thang 6-8;
(d) thang 9-11 va (e) trung binh nam

Hinh 3.13 Lwong mua trung binh (mm) thang 6-8 (a, b); thang 9-
11 (c, d) mo phong boi RegCM20 (trai) va boi NHRCM20 (phai)
thoi doan (1985-2007)

Hinh 3.14 Téng lwong mwa ndm trung binh (mm) thoi doan
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(1986-2007) mo phong cua RegCM20 (a) va cua NHRCM?20 (b)
Hinh 3.15 Biéu do tu diém tong lwong mua trung binh mia va
nam cua mwa mo phong (mm) — truc tung boi NHRCM20 (hinh
vuong xanh lam), boi RegCM20 (hinh tam giac do) voi mua tham
sat (mm) — truc hoanh: (a) thang 6-8; (b) thang 9-11 va (c) Trung
binh nam cua thoi doan (1985-2007)

Hinh 3.16 Phdn bo liwong mua TB thang (mm) thoi doan (1985-
2007) cua hai mé hinh va tham sat cho cac khu vuc: (a) BB, (b)
BTB, (c) NTB, (d) NB va (e) Toan VN. Truc tung — luwong mua
(mm); Truc hoanh — thang. Cdc ky hiéu giong nhw trén Hinh 3.3
Hinh 3.17 Tan sudt (%) mwa ngdy TB ndam thoi doan (1985-2007)
cho cac khu vuc va toan VN cua tham sat va cua hai moé hinh.
Truc tung-logal0 ciia tan sudt (%), Truc hoanh-lwong mira ngdy
TB nam (mm). Ky hiéu giong nhw trén Hinh 3.3

Hinh 3.18a Tan sudt (%) mwa ngdy TB mia hé (6-8) cho cdc khu
viee va toan VN thoi doan (1985-2007) cua tham sat va cua hai
mé hinh. Truc tung-logalO cia tan sudt; Truc hodnh-lwong mua
ngay TB miia (mm). Ky hiéu giong nhw trén Hinh 3.3

Hinh 3.18b Tan sudt (%) muwa ngay TB mua thu (9-11) cho cdc
khu vuc va toan VN thoi doan (1985-2007) cua tham sat va cua
hai mé hinh. Truc tung-logal0 cua tan suat; Truc hoanh-lwong
muea ngdy TB mia (mm). Ky hiéu giéng nhw trén Hinh 3.3

Hinh 3.19 Hiéu sé T2m giita mé hinh va tdi phdn tich
APHRODITE trung binh cua 3 thdang (6-8) thoi doan (1985-
1995): (a) NHRCMO0S5, (b) NHRCM?20, (c) RegCM20

Hinh 3.20 T2m trung binh thang thoi doan (1985-1995) mé phong
ciia NHRCM cho cdc khu viee va toan VN: (a) Bdic Bé, (b) Nam
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B6 va (c) toan VN. Ky hiéu: synop (cham tron xanh luc);
NHRCM?20 (vuong xanh lam); NHRCMO5 (tam giac do)

Hinh 3.21 Tan sudt (%) T2m trung binh ngay thoi doan (1985-
1995). Truc tung — Tan sudt, Truc hoanh — T2m: (a) Bac B6, (b)
Nam Bé va (c) toan VN. Ky hiéu giong nhw trén Hinh 3.20

Hinh 3.22 Tap hop nhitng quy dao cua TC mé phong duoc cua
NHRCMO5 (phai) va best track theo JMA (trdi) trong mua bdo tu
thang 7 dén thang 10 cia thoi doan (1985-1995)

Hinh 3.23 Tan sudt cwong dé TC (%) cho ting miia thoi doan
(1985-1995). Truc tung-tan sudt (%), truc hoanh-toc dé gié cuc
dai (m/s). Ky hiéu giong nhw trén Hinh 3.20

Hinh 3.24 Tong lwong mua trung binh nam (mm) thoi ky (1985-
1995) cua: (a) NHRCMO0S5, (b)NHRCM?20 va (c) Tai phdan tich
APHRODITE

Hinh 3.25 Luong muwa trung binh ba thang 6, 7, 8 (mm) thoi doan
(1985-1995) cua: (a) NHRCMOS, (b) NHRCM20 va (c) tai phdn
tich APHRODITE

Hinh 3.26 Lwong mua trung binh ba thang 9, 10, 11 (mm) thoi
doan (1985-95) cua: (a) NHRCMO0S5, (b) NHRCM20 va (c) tdi
phdn tich APHRODITE

Hinh 3.27 Dién bién tong lwong mwa TB thang (mm) thoi doan
(1985-1995) cho cdc khu viee va toan VN. Ky hiéu giong nhir trén
Hinh 3.20

Hinh 3.28 Tan sudt lwong mwa ngdy trung binh mia hé (6-8) va
trung binh nam thoi doan (1985-1995) cho cac khu vuc va toan
VN. Truc tung-logal0 ciia tan sudt, truc hodanh-liong mwa ngay

(mm). Ky hiéu giong nhw trén Hinh 3.20
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Hinh 4.1 Phdn b6 T2m TB theo ndm va theo mia ciia NHRCM20
cho hién tai (1979-2003) (trdi) va cho twong lai gan (2015-2039)
duwa theo RCP8.5 (phai)

Hinh 4.2 TB nam va TB ba thang cua do chénh léch gitta T2m
twong lai (2015-2039) va T2m hién tai (1979-2003)

Hinh 4.3 Trung binh thang T2m cho ting khu vuc va toan VN mé
phong va dy tinh boi NHRCM?20. Truc tung- Nhiét do (do C),
Truc hodnh — thang. Ky hiéu: thdm sat synop (cham tron xanh
lam); mé phong hién tai (hinh vuéng do); kich ban twong lai gan
dwa theo RCPS.5 (tam gidc xanh luc)

Hinh 4.4 Tan sudt (%) T2m TB ngay nhiéu nam trén cdc khu vuc
va toan VN. Truc tung: Tan sudt (%), Truc hoanh - Nhiét do (do
C). Ky hiéu: giong nhw ¢ Hinh 4.3

Hinh 4.5 Tan sudt (%) T2m TB ngdy nhiéu ndm trén ting khu vuc
va trén toan VN cho miia xudn (3, 4, 5). Ky hiéu giong nhwr Hinh
4.3

Hinh 4.6 Tan sudt T2m TB ngay nhiéu nam trén timg khu vuc va
trén toan VN cho mia hé (6, 7, 8). Ky hiéu giong nhw Hinh 4.3
Hinh 4.7 Phdn b6 tong lwong mwa TB nam va TB mia mé phong
boi NHRCM20 cho hién tai (1979-2003) — bén trai, va du tinh cho
twong lai gan (2015-2039) theo RCP8.5 - bén phdi

Hinh 4.8 Ti s6 lwong mwa TB giita lwong muwa twong lai (2015-
2039) theo kich ban RCP8.5 so voi lwong muwa moé phong hién tqi
(1979-2003) cho tirng mua va toan nam

Hinh 4.9 Tong lwong mwa TB thang trén cdc khu vuc va toan VN,
Truc tung — heong mwa (mm); Truc hoanh — thang. Ky kiéu giong

nhw trén Hinh 4.3
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Hinh 4.10 Dién bién logal0 tan sudt (%) tong heong mwa ngay
(mm) TB trong mua xuan (3, 4, 5) trén cac khu vuc va toan VN.
Truc tung — LogalO tan sudt (%), Truc hoanh — lwong mua ngay
(mm). Ky hiéu giong nhw trén Hinh 4.3

Hinh 4.11 Giong nhw Hinh 4.10, nhung cho 3 thang mia hé (6, 7,
8)

Hinh 4.12 Giéng nhw Hinh 4.10, nhung trong mua thu (9, 10, 11)
Hinh 4.13 S6 con bdo (TC) TB miia va TB nam mé phong cia
NHRCM?20 cho thoi ky hién tai (1979-2003)-bén trai,; dw tinh cho
thoi ky twong lai gan (2015-2039) dira theo RCP8.5-bén phdi
Hinh 4.14 Tong sé quy dao TC ciia 25 nam mé phong boi
NHRCM?20 cho tung mua va cho toan nam. Cot bén trai mo phong
cho hién tai (1979-2003); Cot bén phai du tinh cho twong lai gdn
(2015-2039) dvwa theo RCP8.5

Hinh 4.15 Tan sudt (%) cuong d6 TC - do bang Vmax (m/s) trung
binh miia (a, b) va trung binh nam (c). S6 TC trung binh ndm theo
thang (d). Truc tung-sé TC; Truc hoanh-thing. Ky hiéu: Best
track (cham tron xanh lam); mé phong hién tai 1979-2003 (hinh
vuong do),; dw tinh twong lai 2015-2039 theo RCP8.5 (tam giac
xanh luc)

Hinh 4.16. Phdn b6 T2m TB theo ndm va theo miia, mé phong boi
NHRCMOS5 cho hién tai 1979-1988 va du tinh cho twong lai gdn
2030-2039 theo kich ban RCP8.5

Hinh 4.17. TB nam va TB ba thdang cua do chénh léch giita T2m
du tinh twong lai 2030-2039 theo RCPS.5 va T2m mé phong hién
tai 1979-1988

Hinh 4.18. Trung binh thang T2m cua tung khu vuc va toan VN
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moé phong cua NHRCMO0S. Truc tung-Nhiét do (do C), Truc
hoanh-thang. Ky hiéu: tham sdt synop (chdm tron xanh lam); mé
phong hién tai 1979-1988 (hinh vuong do); dw tinh twong lai
2030-2039 theo RCPS.5 (tam gidc xanh luc)

Hinh 4.19 Tan sudt (%) T2m TB ngay toan ndam trén timg khu vuc
va trén toan VN. Truc tung: Tt an sudt (%), Truc hoanh - Nhiét do
(do C). Ky hiéu: giong nhw ¢ Hinh 4.18

Hinh 4.20 Tan sudt (%) T2m TB ngay trén tirng khu vuc va trén
toan VN cho mia xudn (3-5). Ky hiéu giong nhw Hinh 4.18

Hinh 4.21 Tan sudt T2m TB ngdy nhiéu nam trén timg khu viee va
trén toan VN cho mia hé (6-8). Ky hiéu giong nhw Hinh 4.18
Hinh 4.22 Phdn bé tong lwong mwa TB theo ndm va theo miia, mé
phong boi NHRCMO05 cho hién tai 1979-1988 (bén trdi); cho du
tinh twong lai gan (2030-2039) theo RCP8.5 (bén phdi)

Hinh 4.23. Ti s6 lwong mwa TB gitta lwong mua di tinh tuwong lai
(2030-2039) theo RCPS.5 so voi lwong mwa moé phong hién tai
(1979-1988) cho tung mua va toan nam cua NHRCM05

Hinh 4.24 Téong lwong mua TB thing trén cdc khu vuc va toan VN
cua NHRCMOS. Truc tung — lwong mwa (mm); Truc hoanh —
thang. Ky kiéu giong nhi trén Hinh 4.18

Hinh 4.25 Dién bién logal0 tan sudt (%) theo tong heong mua
ngay (mm) TB trong mua xudn (3-5) trén cdac khu vuc va toan VN.
Truc tung — Logal0 cia tan sudt; Truc hoanh — leong muwa (mm).
Ky hiéu nhu trén Hinh 4.18

Hinh 4.26 Giong nhw Hinh 4.25, nhung cho 3 thang miia hé (6-8)
Hinh 4.27 Giéng nhw Hinh 4.25, nhung cho mua thu (9-11)

Hinh 4.28 Phdn bo s6 con TC TB muia va TB ndm mé phéng ciia
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NHRCMOS5 cho thoi ky hién tai 1979-1988 (bén tradi) va cho thoi
ky tuwong lai gan 2030-2039 theo RCP8.5 (bén phai)

Hinh 4.29 Téng s6 quy dao TC trong 10 ndm mé phong boi
NHRCMOS cho tung mua va cho toan nam. Cot bén trai mo phong
hién tai (1979-1988); Cot bén phai du tinh twong lai (2030-2039)
dwa theo RCP8.5

Hinh 4.30 Tan sudt (%) cuwong dé TC (do bang téc do gi6 cuc dai
m/s) trung binh mia (a,b) va trung binh nam (c). S6 TC trung binh
nam theo thang (d). Truc tung-sé TC; Truc hoanh-thing. Ky hiéu:
Best track (cham tron xanh lam); mé phong ciia NHRCMO05(1979-
1988) (hinh vuong do); du tinh cua NHRCMO05 (2030-2039) theo
RCPS.5 (tam gidc xanh luc)

Hinh 4.31a Muc do tang nhiét do trung binh mua dong - DJF (do
C) trén lanh thé Viét Nam vao nam 2025 dua theo kich bdn
RCPS.5

Hinh 4.31b. Tan sudt (%) T2m TB ngay cho mia déng trén linh
thé VN. Ky hiéu: quan trac synop (cham tron xanh lam); mé
phong cua NHRCM?20 cho thoi ky hién tai (1980-1999) (hinh
vuong do),; dw tinh cho mua dong nam 2025 theo RCP8.5 (tam
giac xanh luc)

Hinh 4.32a Mikc dg tang nhiét ¢ trung binh (°C) trong mia xudn
— MAM trén lanh tho Viét Nam vao nam 2025 dva theo RCPS.5
Hinh 4.32b Tan sudt (%) nhiét @6 2 mét trung binh ngay cho mia
xudn. Ky hiéu giong nhu trén Hinh 4.31b, nhung cho mua xudn
Hinh 4.33a Mirc dj tang nhiét @6 trung binh (°C) trong mia hé —
JJA trén lanh tho Viet Nam vao nam 2025 dwa theo RCPS8.5

Hinh 4.33b Tan sudt (%) nhiét @6 2 mét trung binh ngay cho mia
he. Ky hiéu giong nhu trén Hinh 4.31b, nhung cho mua he

Hinh 4.34a Mirc tang nhiét @6 trung binh ("C) trong mua thu -
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SON trén lanh thé Viét Nam vao nam 2025 theo RCPS8.5

Hinh 4.34b Tan sudt (%) nhiét @6 2 mét trung binh ngay cho mia
thu. Ky hiéu giong nhu trén Hinh 4.31b, nhung cho mia thu

Hinh 4.35a Mirc @6 tang nhiét do trung binh nam (°C) vao nam
2025 trén lanh tho Viét Nam theo kich ban RCP8.5

Hinh 4.35b Tan sudt (%) nhiét @6 2 mét trung binh ngay toan
nam. Ky hiéu giong nhw trén Hinh 4.31b, nhung cho toan ndam
Hinh 4.36a Mirc @6 bién déi lwong mwa trung binh (%) trong miia
dong trén lanh thé Viét Nam vao nam 2025 theo kich ban RCP8.5
Hinh 4.36b Logal0 tan sudt (%) lwong mua ngay trung binh trén
toan VN vdo mua dong. Ky hiéu: quan trdc thoi ky 1980-1999
(chdm tron xanh lam); mé phong thoi ky 1980-1999 (hinh vudng
do), dw tinh cho mua dong nam 2025 dva theo kich ban RCP8.5
(tam giac xanh luc)

Hinh 4.37a Mirc @ bién doi lwong muwa TB (%) trong mia xudn
trén ldnh tho Viét Nam vao nam 2025 theo kich ban RCP8.5

Hinh 4.37b Logal0 tan sudt (%) lwong mwa ngdy trung binh trén
VN vao miia xudn. Ky hiéu giong nhuw trén Hinh 4.36b

Hinh 4.38a Mirc @6 bién doi lwong mua TB (%) trong miia hé trén
lanh tho Viét Nam vao nam 2025 theo kich ban RCPS8.5

Hinh 4.38b Logal0 tan sudt (%) lwong mwa ngdy trung binh trén
VN vdo mita hé. Ky hiéu giong nhw trén Hinh 4.36b, nhung cho
mua he

Hinh 4.39a Mirc dg bién déi lwong mwa TB (%) trong mia thu
trén lanh thé Viét Nam vao nam 2025 theo kich ban RCPS8.5

Hinh 4.39b Logal0 tan sudt (%) lwong mwa ngay trung binh vao
mua thu. Ky hiéu giong nhie trén Hinh 4.36b

Hinh 4.40a Mirc dg bién doi lwong mwa nam (%) trén lanh thé
Viet Nam vao nam 2025 theo kich ban RCP8.5

Hinh 4.40b Logal0 tan sudt (%) lwong miwra ngay trung binh ndm.
Ky hiéu giong nhw trén Hinh 4.36b

Hinh 4.41 Dién bién sé con TC trung binh theo thang. Ky hiéu: s6
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TC theo Best track ciia JMA thoi ky 1980-1999 (chdm tron xanh
lam); s6 TC mé phong ciia NHRCM20 thoi ky 1980-1999 (hinh
vuong do); sé6 TC dw tinh ciia NHRCM20 thoi ky 2015-2035 dya
theo RCPS.5 (tam gidc xanh luc)

Hinh 4.42 Tan sudt (%) cuong 6 TC cia 4 thang 5-8. Truc tung —
Tan sudt. Truc hodnh - cuong do TC do bcfng téc do gio cuc dai
(m/s). Ky hiéu giong nhw trén Hinh 4.41

Hinh 4.43 Tan sudt (%) cwong dé TC cia 4 thang 9-12. Ky hiéu
giong nhu trén Hinh 4.42

Hinh 4.44 Dién bién sé con TC thoi ky 1980-1999 theo hai miia
MJJA (thang 5-8) va SOND (thang 9-12). Ky hiéu: mé phong cua
NHRCM20 (hinh vuéng xanh); Best track (chdm tron do); Puong
thang tim dam, trén - xu thé dién bién s6 TC mé phéng béi
NHRCM?20; Puwong thang den ddam, dudi - xu thé dién bién sé con
TC theo Best track

Hinh 4.45 Dién bién so con TC trung binh trong thoi ky 2015-
2035 (theo hai mua MJJA (thang 5-8) va SOND (thdang 9-12)). Ky
hiéu: Puwong mau xanh la so6 con TC trung binh,; dwong mau dé la
xu thé dién bién sé con TC trung binh giai doan 2015-2035 theo
RCPS.5

Hinh 4.46 Mién tinh chay mé hinh séng

Hinh 4.47 Do cao song va huong song mo phong trung binh thang
12/1988 ciia WAVEWWATCH-III d6i véi Domain 1 (a) va
Domain 2 (b)

Hinh 4.48 Chu ky song va huong song mo phong trung binh thang
12/1988 déi véi Domain 1 (a) va Domain 2 (b)

Hinh 4.49 D¢ cao song va huong song dw tinh trung binh thang
12/2030 d6i véi Domain 1 (a) va Domain 2 (b)

Hinh 4.50 Chu ky song va huéng song dy tinh trung binh thang
12/2030 déi véi Domain 1 (a), Domain 2 (b)
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MO DAU

Bién d6i khi hau (BDKH) thé hién dién hinh qua su nong 1én toan ciu
va muc nudc bién dang dang 1a sy thach thirc to 16n ddi v6i nhan loai trén
toan thé gidi trong thé ky 21.

Dy tinh BPKH (Climate Change Projection) trén quy mé toan cau 1a
mo phong khi hau toan ciu bang mé hinh khi hau toan ciu tmg véi cac kich
ban phat thai khi nha kinh tuong Gng. Ttr d6 ta c6 nhiing thong tin phan dnh
kha ning dién bién khi hau trong tuong lai. Néi chung, cac mo hinh voi
nhimng kich ban khac nhau dua ra nhimng san pham dy tinh khong gidéng nhau
do tinh bat dinh ludn ludn tiém an trong moé hinh. Trong mdi mo hinh don 1¢
ludn ton tai nhitng diém manh va nhiing diém yéu khién cho “khong mot mo
hinh nao dugc coi l1a hoan thién va viéc sir dung két qua tu nhiéu mo hinh 1a
quan trong” (McAvaney va ccs., 2001) [33]. Dé giam bét tinh bat dinh, véi
cung mot kich ban phat thai, san phdm du tinh ctia nhiéu mé hinh khac nhau
dugc st dung dé xay dung cac kich ban BDKH (Tebaldi va Knutti, 2007)
[54]. Mot trong nhiing du 4an quan trong nhét trong van dé nay co thé ké dén
1a du 4n so sanh da mé hinh khi hau CMIP3 (Meehl va ccs. 2007) [34]. Tiép
ndi du 4an CMIP3 la tién hanh du an CMIP5 dé phuc vu Bdo cdo danh gia lan
thtt 5 ctia IPCC, xuat ban nam 2013.

Mot s6 nghién ctru chi ra rang trong khu vuc chau A gié mua, cac mod
hinh khi hau toan ciu phan giai tho thuong khong dua ra duoc nhitng mo
phong thoa dang (Lau va Yang 1996; Yu va ccs. 2000) [30, 63]. Trong khi do,
nhiéu nghién ctru da cho thay cac mé hinh khi hau khu vuc (RCMs) ¢6 thé mo
phong khi hau khu vuc gié mua tét hon so véi cac md hinh toan cau (Fu va
ccs. 1998; Lee va Suh 2000) [11, 31].

Dé nghién ciru BDKH ¢ quy mé khu vuc va tir d6 co thé nghién ciu

danh gid cac tic dong cia BDKH co thé st dung phuwong phap ha quy md



théng ké (statistical downscaling) hay ha quy mo dong luc (dynamical
downscaling) san phdm ctia cac mo hinh khi hau toan cau. Phuong phéap thu
hai hién dang dugc wu tién st dung. Ha quy mé dong luc 1a sir dung cac mod
hinh khi hau khu viuc (RCM) phén gidi cao voi diéu kién bién bién doi 14 san
pham mé phong tir cdc mo hinh khi hau toan cau. Vay thi downscaling 1a cau
nbi gitta két qua ctia mo hinh khi hau va nghién ciru tac dong. Hai diém manh
chia khoéa cua ha quy mo dong luc la mo hinh khu vuc sé biéu dién dwoc cdc
diéu kién bé mdt ké ca dia hinh va biéu dién dwoc nhirng nhiéu dong quy mo
vira (meso-scale). Phuong phap nay cho phép mé ta chi tiét hon cac qua trinh
mang tinh dia phuong va khu vuc. San pham cua cidc mo hinh khi hau khu
vuc phong phu va chi tiét hon so v6i san pham tir m6 hinh toan cau.

Nham danh gia niang luc cia RCM va tinh bat dinh trong viéc dua ra
cac thong tin khi hau quy mé khu vuc, nguoi ta da tién hanh mét s6 du an so
sanh t6 hop da mé hinh (Takle va ccs. 1999; Curry va Lynch 2002; Aberson
va ccs. 2003) [53, 6, 1]. San pham to hop c6 thé cho nhitng két qua t6t hon
(Palmer va Réisdne 2002; Collins 2007; Ulbrich va ccs. 2008) [39, 5, 58].

Két qua nghién ctru ctia nhidu Trung tim nghién ctu khi hau 16n trén
thé gi6i bang cac phuong phap khac nhau (nhu Chau Au ¢ Reading, Dt ¢
Vién Nghién ctou Khi twong MaxPlank, My - IRI, Nhat - JMA...) da kh'fmg
dinh réng cung voi tac dong vii tru thong qua hoat dong cua hé mat troi thi
hoat dong ctia con ngudi cling gbp phan quan trong vao sy noéng 1én toan cau -
BDKH.

Cung voi su phat trién phi thuong cia mdy tinh siéu toc trong mot vai
thap ky qua cac nghién ctru va dy tinh BPKH d4 c6 thé sir dung ca mé hinh
khi hau khu vyc hay khu vuc han ché bat thity tinh ¢ nhiéu nudc phat trién.
Sau day 13 vai vi du dién hinh.

M6 hinh CCLM Ila phién ban khi hau cua m6 hinh COSMO (hay LM —
Lokal Model) cia Tong Cuc Khi twong Lién Bang Birc DWD (Deutscher



Wetterdienst), 1a m6 hinh khu vuc han ché phi thiy tinh dy bao khi quyén st
dung nghiép vu tir nim 1999. Céc nghién ctru tip trung danh gia cdu trac cua
hoan luu muc thap, su phan bd vé khong gian va thoi gian cta nhiét do, luong
mua cung véi phan bd ngudn bic xa va ning luong bé mat. Nhin chung
CCLM da tai tao dugc hau hét cac dic diém vé khi hau khu vuc Chau Phi
mic du c¢6 vai diém han ché rd rét. Tac gia Hohenegger C. (2008) [19] d3 tién
hanh so sanh két qua mo hinh CCLM véi hai d6 phan giai khac nhau 1a 25km
va 2.2 km nhédn dugc nhd ha quy mo tir chinh do phan giai 25km. Két qua cho
thdy v6i do phan giai 2.2km, twong tng v6i do phan giai may, CCLM di nim
bat dugc hau hét cac qua trinh hinh thanh va phan bd giang thay, hon nita &
d6 phan giai may chinh xac hon vé cuc dai luong mua va giam sai sb thién
cao mua, dic biét mo phong tét hon chu trinh ddi luu ngay va dém.

O chau A, Nhat Ban 1a nué6e dang dau tu dic biét manh cho viéc nghién
ciu BbKH. Chwong trinh Kakushin (2007-2011) 1a chuong trinh dy tinh
BDKH cho thé ky 21 (Kakushin Program: Kakushin Innovative Program of
Climate Change Projection for the 21" Century) véi st dung may tinh siéu
téc “Earth Simulator” va da thanh céng voi 5 ndi dung khoa hoc chinh: 1) Dy
tinh bién déi toan cau han dai (~2300), 2) D tinh khi hdu twong lai gan (duw
tinh 20-30 nam), 3) Dy tinh cac hién tuwong cuc doan (Bdo, muwa lon, v.v...),
4) M6 hinh héa may va 5) Tham sé héa vi vat 1y bién. Két qua nghién ctru cta
Chuong trinh Kakushin duoc tong két trong 4n pham xuat ban mang tén
“Special Isue on Resent Development on Climate Models and Future Climate
Proections” trong toan tap: Journal of the Meteorological Society of Japan.
Volume 904, February 2012, 409 p.

Nbi tiép chuong trinh Kakushin dugc goi 1a Chwong trinh SOUSEI
(2012-2016). Pay 1a chuong trinh nghién ctru sdu hon dé dat dén cung cap
thong tin vé nhitng rui ro sinh ra do bién ddi khi hau gay nén (impacts). Trong

d6 Du an C cia Chuong trinh SOUSEI ¢6 nhiém vu phat trién céng nghé co



s dé dua ra nhitng thong tin rui ro do bién d6i khi hau trén tiéu khu vuc. Do
1a phat trién nhitng mé hinh khi hau phan giai siéu cao dé dy tinh va dua ra
nhimng thong tin rii ro xac sudt nhd st dung thong tin vé tai bién khi tuong
thiy van va bang cac kiéu t6 hop dé danh gia nhitng rai ro do BPKH trén
tirng vung lanh thd quy mé vira va nho.

Trong miy nim qua nhom can bo khoa hoc ching t6i dd c6 trao d6i
khoa hoc v&i nhém nghién ctiru ctia Phong khi hau thudc Vién Nghién ciu
Khi tuong (MRI), JIMA ctia Nhat dé tiép thu nhimg két qua nghién ctu trong
Chuong trinh Kakushin néu trén va dé ung dung vao VN nham hoa nhap véi
xu thé nghién ctru khoa hoc trong BDKH ciia cac nudc phat trién. Dé tai
BPKH-01 s& tién hanh thu nghiém tng dung mod hinh khi hau khu vuc bat
thuy tinh NHRCM cua MRI, JMA cung v6&i phuong phdp dynamical
downscaling vao nghién cttu BDKH & Viét Nam.

Pé tai BPKH-01 hudng téi thuc hién nodi dung 3) trong chuong trinh
Kakushin 1a du tinh ECE cho khu vuc Viét Nam — Bién DPong (VN-BD) véi
st dung kich ban BDKH RCP8.5 (Representative Concentration Pathway

8.5) ctia Chuong trinh Kakushin va hop tac chat ché véi Dw an C cua
Chuong trinh SOUSEI (2012-2016). Bang phuong phap ha quy mé dong
luc ching t61 huong té1 st dung mo hinh khi hau khu vuc bat thuy tinh cua
MRI, JMA duoc goi la NHRCM véi do phan giai cao tdi da ma chuing t6i co
thé thuc hién (5 km phan giai ngangva 50 muc thang ding).



CHUONG 1
VAN PE NGHIEN CUU BIEN POI KHi HAU TREN THE GIOI VA
HIEN TRANG CUA VAN DPE NGHIEN CUU BIEN POI KHi HAU O
VIET NAM. NHIEM VU KHOA HQC PAT RA CUA PE TAL
GIAI PHAP KHOA HQC CUA PE TAI

Véi sy phat trién phi thudng ctia khoa hoc may tinh viéc tng dung cac
mo hinh thity dong luc trén quy mé toan cau (GCM) cho nghién ctru vé
BPKH va xay dung cac kich ban khi hau d3 pho bién ¢ cac Trung tim nghién
ctru trén thé gidi cua cac nudc phat trién vi tiém luc cao cta ho vé doi ngii can
bd khoa hoc va si€u may tinh. Nho d6 ho da xdy dung dugc nhiing duoc
nhitng kich ban phat thai khac nhau cho khi hau thé ky 21 bang cac mé hinh
hoan luu chung khi quyén (GCM) nhu:

O M§ c¢6 mdé hinh PCM1 (the Parallel Climate Model) cia NCAR
(Trung tdm Qudc gia Nghién ctru Khi quyén M§), mé hinh CM2.1 ctiia GFDL
(Phong nghién ctru Pong luc hoc chat 1ong vat 1y dia cau) thuoc NOAA (Co
quan quan 1y bién va khi quyén qudc gia M¥)...

Cong hoa Lién bang Dtrc st dung nhiéu mé hinh khi hau toan cau khac
nhau cho nghién ctru xay dung kich ban BPKH thé ky 21 véi thoi ky chuin
dugc chon 1a 1961-1990. Ho da chay cac m6 hinh nhu HadCM3, CSIRO?2,
NCAR-PCM va CGCM2 véi cac kich ban phat thai khac nhau nhu A1FI, A2,
B1, va B2 cho cac thoi ky ky 2020, 2050, va 2080 so v6i thoi ky chuan.

Vién Nghién ctru Khi twrong Nhat Ban (MRI, JMA) da xay dung va ung
dung hé théng mo hinh AGCM-MRI véi cic d6 phan giai ngang 180 x 180,
120 x 120, 60 x 60 va 20 x 20km. Dya trén kich ban phat thai A1B, m6 hinh
nay da dua ra kich ban cho nhiéu yéu td khi tuong nhu nhi¢t do, luong mua,
cac cuc tri vé nhiét do, luong mua dén cudi thé ky 21. Két qua mo hinh

AGCM-MRI véi phan giai 20 x 20km di dugc nhiéu nudc ung dung dé xay



dung kich ban va di dugc IPCC tong hop, phan tich trong bao cdo danh gia
lan thtr 4 (AR4) ciia IPCC (Uy ban lién chinh phii vé BPKH). Gan day MRI
dang Gmg dung mé hinh toan cdu GCAM (Global Change Assessment Model)
v6i kich ban RCP8.5 voi d§ phan giai 60 x 60, 20 x 20km va cao hon. Hién
nay MRI, JIMA dang khuyén khich cac nuéc trong khu viec Déng Nam A st
dung san phdm cia GCAM-RCPS8.5 dé nghién ctru BDKH khu vuc nhd cac
mo hinh khi hau khu vuc va phuong phdp ha quy mé dong luc (dynamical
dowscaling). MRI sin sang cung cap san pham cia GCAM-RCP8.5 va md
hinh khi hau khu vuc cho nhitng nuéc quan tim. Pé tai BPKH.0I dang tiém
cdn van dé nghién ciru BDKH khu viee cho VN theo hurdng nay.

O Anh, dé xiy dung cac ké hoach mg phé voi BDKH, co quan Khi
tugng Hadley da chu tri xdy dung va phat trién cac kich ban BDKH cho toan
lanh thd Anh Quéc dugc cong bd 1an dau tién vao nam 1998, kich ban nay sau
d6 dugc cap nhat 1an 1 vao ndm 2002 va lan 2 vao niam 2009. Céc kich ban
BPKH 1a san pham t6 hop ctia nhiéu phuong an chay kich ban khi hau khac
nhau bang mé hinh s tri khi hau khu vuc phan giai cao (25 x 25km), mo ta su
thay doi cua cac yéu té khi hau chinh nhu nhiét do, luong mua ciing nhu mot
s6 yéu to va hién tuong khi hau cuc doan trong tuong lai so véi thoi ky chuan
1961-1990. Cac thong tin dua ra 1 gia tri xac suat ing voi timg cap do thay
d6i nham ting kha nang ung dung trong nghién ctru danh gia tac dong.

Tac dong cua BPKH va rui ro sinh ra c6 thé dua dén tai bién d6i voi
con nguoi va moi hoat dong cua xa hdi gén lién véi cac hién tuong thoi tiét
cuc doan. SREX 1a bdo céo dic biét vé van dé nay, trong d6 da danh gia quan
hé cta cuc doan khi hau (Climate Extreme) véi BDKH va dugc IPCC
(Intergovernmental Panel on Climate Change) thira nhan thang 11 nam 2011.
Theo dinh nghia cua SREX, dé don gian, cd cac hién tugng thoi tiét cuc doan

va cac hién tugng khi hau cuc doan dugc goi chung 1a cuc doan khi hau (For



simplicity, both extreme weather events and extreme climate events are
referred to collectively as ‘climate extremes’).

SREX khdo sat ti mi quy mo xa hdi cling nhu quy mo véat 1y cia nhiing
tham hoa gin lién vé6i thoi tiét va khi hau va tinh dén nhimng co hoi cho viéc
quan 1y rti ro trén quy moé khu vuc ciing nhu quéc té.

O Viét Nam di va dang tng dung nhiéu mé hinh khi hau khu vuc trong
nghién ctru khi hdu va BDKH nhu CIWRF (phién ban khi hau cia md hinh
WRF), CMMS5 (phién ban khi hau cia mé hinh MMS5), REMO,... dac biét 1a
mod hinh RegCM, dé méd phdéng cac yéu td va hién tuong khi hdu cuc doan
(Phan Vin Tan va ccs, 2008) [70]. Tuy nhién, cho dén nay cic nghién ctru chi
moi tng dung cdc mo hinh thily tinh trong khi cac qua trinh dién bién thoi tiét
- khi hdu manh & khu vyc nhi¢t déi - can xich dao nhu trén ving VN-BD lai
dién hinh 13 bat thuy tinh. M6 hinh bat thiy tinh c¢6 kha ning tai sinh hay mo
phong t6t dugc thoi tiét khi hdu manh - thoi tiét khi hau cuc doan (EWE hay
ECE). Boi vay viéc phat trién nghién ctru va ap dung cdc mo hinh thoi tiét va
khi hau khu vuc bat thuy tinh & VN 1a nhu cau khoa hoc va tng dung thiét
thure.

1.1 Tong quan vé hién trang ciia nghién ciru BPKH & trong va ngoai
nwéc, nhiém vu dit ra cia deé tai

O Viét Nam trong du bao khi hau dén nay chung ta chii yéu van s
dung phuong phap thong ké truyén thong, dic biét trong nghiép vu. Trong
nhing nghién ctru gan day da bat dau cap nhat mot sé mo hinh khu vuc va sir
dung phuong phap ha quy mo thong ké hay dong lyc. Ly do chinh 1a diéu
kién khoa hoc k¥ thuat ctia ta chua cho phép st dung mé hinh dy bao toan cau
va trén thé gidi md hinh du bao khi hau khu vyc cling méi duoc phat trién tot
trong vai thap ky cubi.

Trong nhitng nim gan ddy da co nhiéu dé tai NCKH tmg dung mé hinh
khi hau khu vuc trong nghién ctru khi hau nhu CIWRF, CMMS5, REMO,...



dic biét 1a md hinh RegCM dé mé phong cac yéu td va hién twong khi hau
cuc doan (Phan Van Tan va nnk, 2008) [70]. Tuy nhién cac nghién ctu chi
méi ung dung cac mo hinh thay tinh trong khi cac qua trinh dién bién thoi
tiét- khi hau manh ¢ khu vuc nhiét dgi-can xich dao nhu trén vung VN-BD Ilai
dién hinh 1a bat thuy tinh.

Dy tinh BDKH bang mé hinh s cang phtic tap hon so voi du bao khi
hau bai 1& viée tao ra nhitng kich ban khoa hoc vé phat thai khi nha kinh dé
dua vao mé hinh toan ciu khong chi lam cho mé hinh thém phirc tap ma con
doi hoi thém nhiéu hiéu biét vé cac chuyén nganh khoa hoc va xi hoi khac.
Pé c6 duoc nhitng kich ban hitu ich cho viéc hoach dinh chinh sach g pho
v6i tac dong cua BDKH trén ting khu vuc, cho timg qubc gia doi hoi sy dau
tu kinh phi rat 16n vé6i tiém ning khoa hoc cong nghé cao, va quan trong hon
nita 1a can c6 doi ngil can bd khoa hoc manh. O Viét Nam hudéng nghién ctru
nay méi duge quan tim trong nhimg nim gan day.

Phuong phap mé hinh héa két hop théng ké trong nghién ctru BDKH
va tac dong cta chung di duoc bat dau trong cac nghién ctru gan diy thong
qua cac dé tai cAp B0 va cap Nha Nudc. Mot sd nghién ctru & Vién Khoa hoc
Khi twong Thay van va Moi truong nhu Nguyén Vin Thang va ccs, 2006;
Tran Thuc va ccs, 2012 [71, 72] tap trung nhiéu vao danh gia tac dong cua
BPKH dén tai nguyén thién nhién va tim giai phap giam nhe tac dong cua
BPKH ¢ Viét Nam. Gan ddy nhat c6 nghién ciru tac dong cia BPKH, kha
nang dy bao tic dong ciia BDKH tién téi xdy dung kich ban trong D& tai
KC08.29/06-10 do Phan Van Tan lam chu nhi¢ém (Phan Van Téan va ccs,
2008) [70]. Trong dé tai nay tap thé tac gia da thuc hién mot phd rat rong cac
van dé khoa hoc gén lién v6i BPKH, véi van dung cé thé noéi hau hét cac
phuong phap khac nhau tir théng ké don gian, thong ké hién dai dén mo hinh
hoa thiy dong. Theo cach tiém cin nay tap thé tac gia Dé tai KC08.29/06-10
da str dung ngoai ba mé hinh khu vuc thuy tinh (RegCM, REMO, MM5CL)



con tu chay ca mo hinh 16ng hoan luu khi quyén - dai dwong (CAM-SOM)
vo1 tham vong vé kha nang thuc hién du doan mua cac hién tuwong khi hau cuc
doan (ECE) phuc vu cho xay dung kich ban BBKH khu vuc vé ECE. Tuy
nhién phuong phap luan khoa hoc ciing nhu két qua nhan dugc cta dé tai nay
con nén duoc thao luan.

Vi trinh do khoa hoc cong nghé non tré, phuong tién va phuong phap
nghién ctru BPKH ciing con rat non tré ta chua thé c6 ngay nhiing san pham
khoa hoc tin cay vé tic dong cia BDKH. Tuy vay cic nha nghién ctru khi hau
VN ciing da timg phan dwa ra nhitng Kich ban BPKH nhu: Kich ban bién d6i
khi hau xdy dung nim 1994 trong bao cao vé bién ddi khi hau & chau A cua
Ngén hang phat trién chau A; Kich ban bién d6i khi hau duoc xay dung cho
Thong bao dau tién caa Viét Nam cho Cong udc khung ctia Lién Hop Quéc
vé bién doi khi hau nim 2003; Kich ban bién ddi khi hau duoc xdy dung nim
2002, 2003 bang phuong phép chi tiét hoa thong ké do Vién KHKTTV&MT
xay dung véi Gmg dung phan mém MAGICC/SCENGEN 4.1.

Két qua tong hop dién hinh 1a Bo Tai nguyén va Moi trudng di xay
dung dugc Kich bdan Bién déi khi hdu, Nude bién ding cho Viét Nam 2009
bang phuong phap t6 hop va chi tiét hoa thong ké truyén théng. Kich ban mo
ta sy thay ddi cua nhiét do, luong mua ¢ 7 vung khi hdu dugc xay dung trén
co sO ing dung phan mém MAGICC/SCENGEN va phuong phap chi tiét hoa
théng ké. San pham khoa hoc ndy c6 tac dung dinh hudng cho nhitng nghién
ctru tiép theo.

Cung v6i su phat trién nghién ctru tng dung ciac mo hinh khi hau khu
vuc cac nha khoa hoc & Vién KH KTTV & MT Viét Nam da cap nhat nghién
ciu st dung cac mo hinh khi hau khu vuc méi cua thé gi61 nhu mo hinh
PRECIS ctia Anh, m6 hinh CCAM cuta Uc, mo hinh WRF véi dau vao léy tur
mo hinh toan cau cua Nauy cung vé6i khai thac san pham cta chiing. Ké thira

phuong phap chi tiét hoa thong ké da sir dung trong Kich ban 2009 va tiép thu



g dung phuong phép chi tiét hoa dong luc véi san pham dy tinh ctia ba mo
hinh s6 néu trén Bo Tai nguyén va Moi truong da phat hanh Kich ban méi:
Kich ban Bién doi khi hdu, Nudc bién ddang cho Viét Nam 2012. DPiém méi
trong Kich ban nay ngoai vé phuong phap néu trén con la sy ké thira cac co
s dir liéu toan ciu cua IPCC véi céac kich ban phat thai khi nha kinh khéc
nhau: nhu kich ban phat thai thap (B1), Kich ban phat thai trung binh (B2,
A1B) va Kich ban phat thai cao (A2, A1F1). Thém vao d6, di voi cac yéu to
khi hau trong xay dyng Kich ban 2012 con st dung thém sé liéu quan tric
trén 200 tram quan trac khi tuong cé trong lich sir trén lanh tho VN. Két qua
ctia su tO hop hai phuong phap chi tiét hoa thong ké va va dong luc cing véi
st dung cac co so dit liéu phong phu Kich ban 2012 di cung cap thong tin chi
tiét hon (Gia tri cy thé cho 63 tinh/thanh phd trén lanh tho VN cho timg thép
ky dén cubi thé ky 21) so v6i Kich ban 2009 nhu: Kich ban vé nhiét o va
lugng mua thé hién chi tiét cho cac khu vuc nho caa Viét Nam, dap tmg duoc
yéu cau danh gia tic dong cia BPKH ddi véi timg khu vuc nho; Cac yéu to
cuc tri (nhiét do cao nhat, thép nhét, mua 16n) dé phuc vu cho cong tac quy
hoach va thiét ké cua cac nganh; Cac kich ban nudc bién dang chi tiét dén
tirng khu vuce ven bién.

Ngoai ra trong nhitng nim gan ddy di c6 nhimg Dy 4n nghién ctru xay
dung Kich ban BPKH cho VN trong hop tac giita VN véi cac nudc phat trién
nhu Du an gitta Vién Khoa hoc Khi tugng Thiy van va Moi trudong
(IMHEN), Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Qué)c gia Ha No1
(PHKHTN) va T chic Nghién ctru Khoa hoc va Cong nghiép Lién bang Uc
(CSIRO) vo6i st dung mo hinh RegCM, WRF dé chi tiét hoa dong luc véi )
liéu dau vao tir md hinh CCAM hay Du 4n “Ung dung mé hinh hé thong mé
phong trai dat cia NaUy x4y dung kich ban BDKH, nghién ctru hé thong gid
mua va cac hién tugng khi hau cuc doan & Viét Nam” dang dugc thuc hién tai

IMHEN trong khuén khé hop tac song phuong gitru Bo Ngoai giao NaUy va



B¢ Tai nguyén va Méi truong...

Tuy nhién san pham cua nhitng nghién ctru trong nudc hién nay van
chua dap tmg day du nhitng yéu cau cao vé do tin cdy va mirc do chi tiét vé
rti ro do BDKH va nudc bién dang dé gitip cho viéc hoach dinh chinh sach va
bién phap tmg phoé. Boi vy viée dau tu cho nhitng phwong phap nghién ciru
khac nhau dé hiéu biét tot hon vé ban chét va su dién bién cac yéu t6 khi hau
noi chung va hién tugng khi hau cuc doan (ECE) ndi riéng do tac dong cua
BPKH, nudc bién dang va dé c6 kich ban chi tiét hon, dic biét 1a chi tiét hon
vé khong gian va thoi gian cho Viét Nam van 1a rat can thiét.

Dién bién cac qua trinh thoi tiét khi hau ving nhiét ddi can xich dao
nhu trén khu vuc VN-BD c¢6 tinh bét thity tinh cao va mdt mé hinh bat thiy
tinh tot c6 thé tai sinh hay mo phong duoc thoi tiét khi hau manh-thoi tiét khi
hau cuc doan (EWE hay ECE). Bdi vay viéc phat trién nghién ctru va 4p dung
cac md hinh thoi tiét va khi hau khu vuc bat thuy tinh & VN 13 nhu cau khoa
hoc va ing dung thiét thuc.

Mot bién phap hiru hiéu dé nim bét t6t hon EWE sinh ra do BPKH 1a
16ng mot mé hinh khi hdu khu vuc bdt thiy tinh phan giai cao vao mot mod
hinh toan cau dugc goi 1a ha quy mé dong luc (Dynamical Downscaling).
Danh gia trong mdt nghién ctru cia Masaomi NAKAMURA trong chuong
trinh Kakushin cho thay phuong phap ha quy mo dong luc di cai tién rd rét
san pham mo phong.

Do BDKH dién bién ECE vung nhiét déi noéi chung, khu vuc VN-BD noi
riéng ngay cang phirc tap. Su xuat hién cia siéu bio Haiyan trén vi do can
xich dao cua Thai Binh Duong cung véi su tan pha cia né trén lanh thd
Philippines ciing nhu dién bién cua né trén Bién Pong thang 11 nam 2013 1a
mdt vi du dién hinh. Dién bién phtrc tap nay trudc hét do tinh hoat dong manh
vbn co ctia khi quyén - dai duong ving nhiét déi - xich dao, trong d6 ddi voi

EWE tinh bat thuy tinh boc 16 dic biét manh.



Tac dong con ngudi ddi voi BDKH dén muc do nao duoc thiét ké trong
mo hinh toan cau theo nhiing kich ban khac nhau. Pé tai BPKH-01 khong di
sdu vao van dé xay dung kich ban BPKH toan ciu ma chi sir dung san pham
cua m6 hinh mé phong BDKH toan cau theo mét kich ban nhat dinh do Nhat
ban (MRI, JMA) cung cip. D6 1a s lidu tir AGCM (Atmospheric General
Circulation Model) st dung kich ban RCP8.5, v41 d6 phan giai ngang cd (60 x
60)km — s6 liéu Kakushin. Kich ban RCPS8.5 (Representative Concentration
Pathway 8.5) la mét kich ban én dinh ép budc birc xa sudt thé ky 21 la 8.5
W/m’ sinh ra boi phdt thdi toan cau ngdn va dai han cia khi nha kinh, ciia
cac loai sinh vat séng ngcfn, cua do phu dat sir dung va cua moi hoat dong
kinh té xd hoi trén toan cau.

Bang phuong phap ha quy mé dong luc Dé tai s& chay mo hinh khi hau
khu vuc bat thuy tinh cho do phan giai cao ( 20 km va 5 km) v&i dau vao 1a sd
liéu Kakushin dé mé phong khi hau khu vuc VN-BD hién tai va tuong lai gén,
nghia la dé tao ra kich ban BPKH khu vuc tr kich ban BPKH toan cau béng
phuong phap ha quy mé dong luc. V& nguyén tic mo hinh khu vuc s& mo
phdng tdt hon khi hau khu vuc, nghia 1a phan anh dugc tac dong khu vuc
(nhu dia hinh, méit dém, nhiéu dong quy mo vira va nhd ...) dén dién bién cua
cac yéu t6 khi hau va do d6 san pham mé phong ctia mé hinh khu vuc phai
gan v6i tham sat hon so véi san pham ciia mé hinh toan cau. Tuy nhién tot
hon dén muc do nao phu thudc vao chat luong cua tung mo hinh khu vuec.
Mobi mé hinh khu vuc déu c6 nhimg diém manh va diém yéu riéng. Vi vay
viéc chon mot mo hinh khu vuc thich hop hon cho khu vuc dugc chon 1a mét
trong nhirng nhiém vu khoa hoc dit ra cia Dé tai nay.

1.2 Giai phap khoa hoc va cong nghé dé xay dung Kich ban vé cac hién
twong khi hau cwe doan (ECE) trén khu vuc VN-BD
Trong dy bao thoi tiét & VN da co nhiing tién bd nhat dinh trong nghién

ctru va tmg dung mé hinh sé cong nghé cao (phuong phap khach quan), hoa



nhap dugc voi1 cac nude trong khu vuc. Bai toan ddt ra cho dé tai nay la
nghién ctu ung dung phuong phap khach quan cho nghién ctru BPKH ndéi
chung va ECE noi riéng.

Nhu ta da biét, cac hién tuong thoi tiét, khi hau cuc doan (EWE, ECE)
vung nhiét d6i chii yéu 1a quy mo vira - thé hién qua nhitng nhidu dong quy
mo vira, trong do tinh bat thuy tinh trong qua trinh phét trién cua ching boc 16
dién hinh qua d6i luu sau va cang di xubéng vi do thip gan xich dao cang
manh. Nhu vay, dé nam bat dugc ching co ché bat thiy tinh cta qué trinh
phai duoc thé hién trong mo hinh mé phong. ECE rat nhay ddi voi cdu hinh
mo hinh, phan tich truong gié va am, qua trinh am, tham sb hoa 16p bién...
ECE bién d6i manh theo khong gian va thoi gian. Néi cach khac mo hinh bét
thity tinh ¢ thé tai sinh rd duoc nhiing hién tugng nay khi mé hinh c6 céu
hinh tuong thich vé d6 phan giai cung véi phan tich cac truong khi twong dam
bao chit luong.

Pé nang cao chat lugng mé phong ECE va do d6 dy tinh tét ECE cho
xay dung kich ban bai toan dit ra d6i v6i chung ta 1a tim ra nhiing giai phap
khoa hoc thich hop dé khic phuc dan nhitng han ché, ton tai va tan dung
nhirng tién bd méi nhét cua khoa hoc cong nghé trén thé gioi. Pé dat muc
dich nay giai phap khoa hoc céng nghé ciia dé taii BDKH-01 1a thyc hién 7
nhiém vu khoa hoc cu thé sau day:

1) Nghién ctru sir dung phuong phap ha quy moé dong luc (Dynamical
downscaling)

2) Nghién ctru tng dung mot moé hinh khi hau khu vuc bat thiy tinh
(NHRCM dugc chon) va mdt mo hinh khi hau khu vyc thuy tinh dang duoc
st dung trong nghién ctru khi hdu & VN (RegCM dugc chon).

3) Chay hai m6 hinh mé phdong khi hau NHRCM va RegCM phan giai
20km (ky hiéu NHRCM20 va RegCM20) v6i dau vao 1a 23 nam sb licu tai



phan tich JRA-25 hién tai (1985-2007) trén mién 16n nhu trén Hinh 1.1 dé
chting minh sy thich hgp hon cia NHRCM so vdi RegCM cho ving VN-BD.

4) Chay mo6 hinh mo6é phong khi hdu NHRCM phan gidi Skm
(NHRCMO5) véi dau vao 1a 11 nam (1985-1995) sé liéu dau ra cia
NHRCM20 (ttirc ha quy md 1an 2) trén mién nho nhu trén Hinh 1.2 dé chi ra
strc manh ctia ha quy mo trong tai sinh khi hau-ECE.

5) Panh gia két qua mo6 phong khi hau hién tai cta chung bang so sanh
v6i tai phan tich va tham sat dé két luan vé kha ning mo phong ECE cua
NHRCM trén khu vyc nghién ctru. Banh gia dugc thuc hi¢n ddi voi gia tri
trung binh nhiéu nam trén toan lanh thd VN va trén timg khu vuc khi hau cho
ba bién khi twong co ban :

a) Phan bd va cuong do cua nhiét do khong khi trén d§ cao 2 m
b) Phan bé va cuong do xody thuan nhiét d6i (TCs)
¢) Phan b6 va cuong do ddi véi mua 16n

6) Chay mé hinh duoc chon NHRCM20 véi dau vao 1a kich ban BDKH
RCP8.5 cua Chuong trinh Kakushin 25 nam hién tai (1979-2003) va 25 nam
tuong lai gan (2015-2039) cho mién 16n nhu trén Hinh 1.1. Phdn tich kich
ban cho ECE phan giai tho.

7) Chay m6 hinh NHRCMO5 véi 1an 2 ha quy mo véi dau vao la dau ra
cua NHRCM?20 cua kich ban RCP8.5 cho 10 ndm hién tai (1979-1988) va 10
nam tuong lai gan (2030-2039) va mién nho nhu trén Hinh 1.2. Phdn tich kich
ban ECE phan gidi cao.

Pay la thir nghiém nghién ciru ddu tién cia ching t6i theo hudng sir
dung mé hinh khi hdu khu vwc bdt thity tinh véi phwong phdp dynamical
downscaling dé cho kich ban vé ECE khu vuwc do BDKH va ciing con méi mé
& Viét Nam nén nhitng két qud nghién civu ciia Dé tai trudc hét nham khdng
dinh hwéng nghién civu nay cé thé thuc thi trong diéu kién VN hién nay va khd

nang hoa nhdp cua chung ta voi khu vuc va quoc té trong nghién cuu xay



dung kich ban BDKH bang cong nghé tién tién ciia thé gidi. Dé phdn tich
kich ban day du vé ECE trén lanh thé VN do BPKH trong twong lai gan
(2015-2039) va danh gid toan dién vé ching cdn c¢é dau tw cho nghién ciru
tiép theo.
1.3 Nghién citu chon mién tinh va diéu kién bién xung quanh cho mé
hinh khi hau khu vuc bt thily tinh

D6i voi du bao hay du tinh khi hau viéc chon mién tinh dic biét 1a
ving bién gi6i han mién tinh ciing nhu xt 1y tinh todn trén ving bién (diéu
kién bién) c6 ¥ nghia dic biét quan trong, bdi 1§ vé nguyén tac dién bién nén
clia cac qué trinh quy md vira va nho trong mién tinh ctia mé hinh khu vuc
sinh ra chil yéu boi nhitng thay doi cua cac qaa trinh quy mé 16n hon ciia moi
truong trén ving bién (tr mo hinh me- mé hinh toan cau chang han) dé dam

bdo nguyén tac can bang.
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Hinh 1.1 Mién tinh I6m, d6 phén gidi ngang 20km véi 40 muec thing dirng.
Buoc thoi gian tich phdan 60 giay.



Dbi v6i ving nghién ciru 1a VN-BP bai toan nay cang tré nén kho hon
bai 18 ving bién ciia né qua khong thuan nhét (phia nam gan véi xich dao,
phia tay-tay bac lai gidi han bai nhitng diy nui rit cao va phia dong lai toan
bién...) trong khi kha niang may tinh lai rat giéi han khong thé mo mién tinh
qua 16n. Can ddi nhitng dic diém trén Dé tai BDKH-01 di chon ra hai mién
tinh tuong trng va41 ba nhi¢m vu khoa hoc 3), 4) va 6) va 7) néu trén:

1) Mién 16n (Hinh 1.1) giéi han bai (91,4E - 128,4E) x (1,6S - 30,3N)

d6 phan giai ngang 20 km va 40 muc thang ding s& twong Gng véi

(201x181x40) diém ludi. Budc thoi gian tich phan 60 giay.
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Hinh 1.2 Mién tinh nhé, dé phdn gidi ngang Skm véi 50 muyec thang dimg.
Buoe thoi gian tich phan 20 giay.
2) Mién nhé (Hinh 1.2) giéi han bai (97,4E - 122,6E x 4,5N - 26,8N)
v6i d6 phan giai ngang 5km va 50 muc thang dimg tuong ung véi

(541 x 501 x 50) diém luéi. Budc thoi gian tich phan 20 gidy.



CHUONG 2
GIOI THIEU VE CAC MO HINH (NHM, NHRCM, REGCM,
WAVEWATCH) VA SO LIEU (JRA-25, KAKUSHIN,
APHRODITE), SO LIEU QUAN TRAC TREN LANH THO VN
VA PHUONG PHAP PANH GIA SAN PHAM MO HINH KHi HAU
KHU VUC

Trong Chuong 2 ching t6i sé giéi thiéu tom tat vé 1y thuyét ctia cac md
hinh, nguén gdc sé liéu va phuong phap danh gia san pham mo hinh.
2.1 M6 hinh NHM va NHRCM

Mo hinh phi thay tinh cta Nhat (NHM) 1a mé hinh cong dong phat
trién cho nghiép vu va nghién ctru. Ban gdc 13 mo hinh dugc phat trién &
Phong nghién ctru du bao cua Vién nghién ctru khi tugng Nhat - MRI (Ikawa
va Saito, 1991) [22]. M6 hinh cua Ikawa va Saito ban ddu dugc phat trién lam
cong cu nghién ctru va sau d6 bién thanh mot mo hinh 16ng (Saito, 1994) [41]
dé mo phong that hon cac hién twong quy mo vira. Phuong trinh co ban d3
dugc viét lai tir phuong trinh gbc thanh mot hé phuong trinh nén day du bao
gdm ca nhan t6 ban dd (Saito, 1997) [42], trong d6 phép tuyén tinh sir dung
cho khi quyén tham chiéu da duogc loai bo. So d sai phan 4n theo ca phuong
ngang va phuong thang dung (HI-VI) di dugc lya chon. Ngoai ra, thay do6i
trong so d6 sai phan trung tdm ctia binh luu va birc xa khi quyén ciing duoc
thuc hién trong mé hinh (Kato 1995; Eito et al 1999) [26, 9],... Nhiing thay
d6i nay mé rong mo hinh thanh mot mo hinh qui mé vira day du goi 1a MRI-
NHM (Saito va Kato, 1999) [45] duoc st dung cho nhiéu nghién ctru khac
nhau tai MRI (Fujibe va cong su, 1999; Seko va cong sy, 1999; Saito va cong
su, 2001a,b) [12, 51, 46, 47].



2.1.1. Dong luc hoc cua mé hinh NHM
Céc phuong trinh co ban diéu khién mé hinh NHM bao gdm cic

phuong trinh dang thong luong trong hé toa d6 truc giao cong dang cau:

' 2.1
ﬁ(ﬁ] +ﬂaﬁ =—Adv, + R, (2.
ot\m, | m, Ox

' 2.2
ﬁ(ﬂ}r&%: —Adv, + R, (22)
ot\m, ) m; Oy

' , 2.3
ot\my | my Oz my

Trong do u, v, va w biéu dién cac thanh phén van toc; va p,pvag biéu dién
ap sudt, mat d6 va hang so trong trudong tuong tng. Cac chi s 1, 2, 3 tuong
Gmg v6i cac thanh phan x, y, z. Cac bién c6 ddu phay biéu dién d6 léch khoi
trang thai thuy tinh. Cac nhéan t6 ban d6 duoc ky hiéu m; va m, theo x va y
tuong tng; trong khi d6 m; khong phai 1a nhan t6 ban do theo truc z nhung 13
mot bién chi dinh nghia cta dong luong. M6 hinh MRI-NPD/NHM gia thiét
phép chiéu bao giac (conformal projection); m; = m, = m; = m trong d6 m; va
m; dugc gidi thiu trong Yamazaki va Saito (2004) [62] dé phu hop véi phép
chitu cach déu dang hinh tru. Néu ldy cac nhan t6 ban dod
m, =(1/acosg)m, =(1/a),m, =1 va dinh nghia cic thanh phan gié ngang la
u =acosg(dA/dt),v=aldp/dt) thi cac phuong trinh tir (2.1) dén (2.3) duge rat
gon thanh cac phuong trinh chuyén dong trong hé toa do cau (Saito, 2001)
[43]. Trong phién ban nghiép vu ciia moé hinh du bao thoi tiét s6 qui mo vira
tai JIMA, phép chiéu bao giac Lambert dugc su dung, va cac nhan td ban dd

duoc xac dinh béi

1 ysing, 24
m1=m2=m3=(COS¢J (1+sm(p1] (2.4)

cos @, 1+sing@

Trong do ¢ la vi @6 cua diém xét va ¢=2/6 va ¢ dugc xac dinh bang biéu

thic
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Khi ¢, =7/3, ¢ bang khoang 0,72. Céac s6 hang ky hiéu Adv chi cac s6 hang
binh luu va R 1a cac s6 hang con lai bao gém sb hang d6 cong, s6 hang
coriolis, s6 hang khuéch tan.

Trong m6 hinh NHM, mat d6 dugc xac dinh boi téng cta khdi luong khong
khi 4m va cac thuc thé nudc trén mot don vi thé tich, nghia la

PEPy+P+P AP AP AP AP, =P TP AP+ P +P, (2.6)

Trong d6 cac chi s6 ¢, r, i, s va g biéu dién hat nuéc may, mua, badng may,
tuyét va mua d4 tuong tmg. p, 1a mat do khong khi kho; va p, 1a mat do cua

hoi nudc. Phuong trinh lién tuc s€ c6 dang

2.7
Pty Z| L) LN LOPY et pDIF g, &7
ot ox\m, ) oy\m, Z -

O day da bo qua sd hang phan ky do do cong cua trai dat (=2pw/a, trong d6 a
1a ban kinh trai dat). O vé phai cta phuong trinh, pre 1a cac dang vat chét caa
nudc mua duoc xac dinh bdi

(2.8)

0
pm=a@m%+mﬂﬁ+m%n)

z
Trong d6 ¥ 13 van tdc t&i han, ¢ 1a ty sd xao tron cua cac thuc thé nudc mua.
Wacker va Herbert (2003) [59] d3 chi ra trir phi trong trudng hop vén toc day
du duoc st dung thi thong luong khuéch tan xuat hién trong phuong trinh lién
tuc. S6 hang cudi cung (gach chan) & vé phai cua (2.7) 1a s6 hang khuéch tan
ctia hoi nuéc trong mot don vi thoi gian, trong d6 bao gém x4o tron rdi qui
mo dudi luédi va khuéch tan tinh toan. SO hang nay méi duoc Saito (2004)
[44] dua vao dé xem xét sy bdc hoi tai bé mat cia hoi nude ddi voi sy bao

toan khéi luong tong cong.



Phuong trinh nhiét dong lyc dugc xac dinh boi

ﬁ=%+Adv. 9:£+Difﬂ
dt ot Cr

P

(2.9)

Trong d6 614 nhiét do thé, C, 1a nhiét dung riéng cua khong khi kho ¢ ap sut
khéng d6i, va 714 ham Exner.
Phuong trinh trang thai dugc xem nhu 13 phwong trinh canh béo ddi v4i mat

do c6 dang sau

p:&[ijq/cp (2.10)
RO, p
Trong d6 6, 1a nhiét do thé vi do-khoi lugng (Saito, 1997) [42] dugc tinh nhu
sau
0, =0(1+0,608¢,)1-9. ~9, -4, ~¢,~4,) (2.11)

Mot dic diém quan trong ctia mé hinh NHM 14 cic phuong trinh co
ban néu trén duoc chuyén sang hé toa d dia hinh (Gal-Chen va Somerville,
1975) [13]. NHM dung so do tich phan thoi gian nira an.
2.1.2 Vit ly trong moé hinh NHM

NHM sir dung so dd vi vat Iy may dang bulk ctia Ikawa va ccs (1991)
[22], so db tham s6 hoa d6i lwu-ddi luu sdu ctia Kain-Fritsch (1993) [23]. Déi
v6i 10p bién hanh tinh st dung so d6 3 muc ciia Mellor-Yamada-Nakanishi-
Niino (Nakanishi va Niino 2004) [37]. NHM sir dung so do birc xa trdi trong
(Yabu va ccs 2005) [61] va so d0 buc xa may (Kitagawa 2000) [29] va so d6
bé mat dat ctia Hirai va Ohizumi (2004) [18] dugc cai tién tir md hinh sinh
quyén don gian. Nhi¢t do khong khi & do cao 2 mét dugc canh bao tir nhi¢t do
mit dat va nhiét d6 cua 16p khi quyén duéi cing dwa vao 1y thuyét twong tu
cta Monin-Obukhov.

Chi tiét hon vé vat Iy mé hinh ciing xtr 1y k§ thuat s6 trong NHM xem
Saito va cong sy (2005) [48].



M6 hinh khi hdu khu vuc bat thuy tinh NHRCM ma Pé tai sir dung
dwgc xdy dung tir mé hinh thoi tiét NHM véi giik nguyén phan 16i déng e va
vit 1y, trong d6 Lé Pirc dd thay mé hinh ddt ciia NHM bdng SiB ciia MRI va
thay diéu kién bién xung quanh ciia NHM bang phwong phdp dwoc goi la
“spectral nudging”

2.2 M6 hinh khi hju khu vyuc thiy tinh RegCM

M6 hinh khi hau khu vuc RegCM (Regional Climate Model) dugc phat
trién tai ICTP (Abdus Salam International Centre for Theoretical Physics). Vé
lich str, ¥ twong vé sir dung mo hinh khu vuc han ché trong cac nghién ctru vé
khi hau khu vuc dugc hinh thanh tir cudi thiap ky 80 cua thé ky trudc
(Dickinson va ccs., 1989; Giorgi, 1991) [7, 14]. Y tudng nay dua trén khai
niém 16ng mot chiéu (one-way nesting), trong d6 cac trudong khi twong quy
mo 16n tir mo hinh hoan luu chung (General Circulation Model) cung cap dau
vao lam diéu kién ban dau va diéu kién bién cho RCM c6 dd phan giai cao
hon. Dya trén ¥ tuéng ndy, mot nhom tac gia da bat tay xdy dung mo hinh khi
hau RegCM dua trén md hinh théi tiét true do.

Céc phuong trinh trong mo6 hinh RegCM dugc xay dung cho hé toa do
thang dung thuy tinh theo dia hinh, ky hiéu 1a &, duoc dinh nghia boi
o=(p=p,)(p, - p,) trong d6 p 14 ap suat, p, 14 ap suat tai dinh mo hinh, duoc
cho bang hang s6 va p, 1a 4p suét tai mat dat. o bang 0 tai dinh va bang 1 tai
mat dat, mdi muc méd hinh dugc xac dinh béi mot giatricua o.

Trong RegCM, ludi ngang c6 dang xen k& -B Arakawa-Lamb d6i voi
cac bién van téc va cac bién vo hudng (Hinh 2.1). Céc bién vo hudng (7, g,
p,...) dugc x4c dinh tai trung tdm céac 6 ludi trong khi cac thanh phan tdc do
gi6 hudng dong (1) va huéng bac (v) duoc xac dinh tai cac nut. Piém trung

tam ky hiéu 1a dau nhén, diém nit ky hi¢u la dau tron. Tat ca cac bién nay



dugce xac dinh tai trung tdm ctia mdi 16p thang dimg, goi 1a cic muc phan.
Van toc théng dimg duogc thuc hién trén muc nguyén.

awy . . o (v Hinh 2.1 Luoi ngang xen ké dang -B
| Arakawa-Lamb cua mé hinh RegCM3
SN (Elguindi ves., 2003) [10]

] . L] . L] [ [
X X X X X X

(1,1) J —> (1,X)

Tuy theo muyc dich mo phong hay du bao ma diéu kién ban dau va diéu
kién bién ctia md hinh dugc cung cip bdi trudng diéu khién 1a s6 liéu tai phan
tich hodc truong du bio ctia mo6 hinh toan cdu GCM. béi véi diéu kién bién,
mo hinh s& cép nhat phan tich (hay du bdo) sau tung khoang thoi gian tich
phan nao d6, c6 thé 1a ting 6h hodc 3h. Sb liéu ban dau ctia RegCM con bao
gom s6 liéu mat dém nhu loai dat pha va thuc vat, 4o cao dia hinh, nhiét do
mit nude bién SST va céc truong gid, nhiét do, do am trén cac ludi kinh vi
duoc ndi suy vé ludi cia mo hinh bang phuong phap ndi suy tdi wu.

Hé phuong trinh co ban ctia RegCM bao gdm:

- Cdc phuong trinh dong lwong ngang

- Cdc phwong trinh lién tuc va sigma chdm

- Phuong trinh nhiét dong hoc va phwong trinh omega

- Phuong trinh thuy tinh

- Phwong trinh dm

Cac qua trinh vat 1y co ban cua RegCM3 bao gdom (1) trao doi sinh
quyén - khi quyén, (2) birc xa, (3) chuyén dong rdi trong 16p bién hanh tinh,
(4) giang thuy quy mo 16m, (5) dbi luu, (6) trao d6i thong luong dai duwong -
khi quyén, (7) ho - khi quyén va (8) van chuyén cac thanh phan héa hoc.



a) Cdc qud trinh bé mat dat

Tham s hoa cac qua trinh vat ly bé mit dat dugc thue hién br:ing Viéc
stt dung so db trao ddi sinh—khi quyén BATSIE (Biosphere—Atmosphere
Transfer Scheme) duoc mo ta cu thé boi Dickinson va ces (1993) [8]. BATS
dugc thiét ké dé mé ta vai tro cua thuc vat va tac dong cua do am dat trong
viéc 1am thay doi su trao d6i dong lugng, ning luong va hoi nude giita bé mat
va khi quyén. M6 hinh bao gom 16p thuc vat, 16p tuyét, 16p dat mit, 1op ré
(hoidc mot 16p dat day 10cm), mot 16p sau hon day 1-2m va 16p dat sau tha ba
day 3m.
b) Sw truyén birc xa

RegCM sir dung so dd birc xa cia NCAR CCM3 duge mo ta bai Kiehl
va ccs (1996) [28] trong d6 biéu dién anh hudng cua O, H,O, CO, va O, dén
su truyén birc xa trong khi quyén theo xap xi &-Eddington (Briegleb, 1992)
[2]. Pho birc xa dugc chia thanh 18 khoang, bién ddi tir 0,2 t6i 5 um . Thong
lugng birc xa mat troi bién thién theo mua va thdi gian trong ngay, phu thudc
vao do phu may, xon khi, sy tdn xa mat dét theo H,0, O;, CO,, O, va dd hép
thu bé mat.
c) Lop bién hanh tinh

So d6 16p bién hanh tinh (PBL) duoc phat trién boéi Holtslag va ccs
(1990) [20] dua trén khai niém khuyéch tan phi dia phuong c6 tinh dén céac
dong “ngugc gradient” (countergradient fluxes) nhan dugc tir cac xoay quy
mo 16n trong khi quyén bat 6n dinh x40 tron manh.
d) Tham sé héa ddi luu

Trong mo hinh RegCM phién ban 4.2 c6 cac tiy chon so d6 tham sb
hoa dé tinh giang thuy ddi luu: So d6 Kuo stra doi; So 6 MIT Emanuel; so
d6 Betts Miller; so d6 Tiedtke; So @6 Grell. Trong so dd Grell c6 thé ap dung
v6i mot trong hai gia thiét khép kin: khép kin Arakawa va Schubert va khép
kin Fritsch va Chappell. Dé tai sir dung phién ban RegCM 4.2 véi so do tham



$6 héa déi lwu hén hop la so dé Grell trén ddt lién va so d6 Emanuel trén
bién.
e) Giang thuy qui mo ludi

So d6 am hién dudi ludi (Subgrid Explicit Moisture Scheme—SUBEX)
duoc str dung dé xtr Iy may khong d6i luu va giang thiy dugce xac dinh qua
cac bién mo hinh. Pay 1a mot diém méi cia mo hinh. SUBEX tinh dén su
bién dong qui méd dudi ludi trong cac ddm mAay bang cach lién két d6 4m
tuong d6i trung binh 6 ludi vi dd pha may va nudc trong miy theo cong
trinh cua (Sundqvist va ccs. 1989) [52].
g) Cac dong tir dai duwong

Trong RegCM c6 hai tuy chon cho so d6 tham sé hod thong luong tir
dai dwong vao khi quyén, mot dugc tinh gibng nhu trong so d6 mit dat
BATSIE cua Dickinson va ccs (1993) [8], mot 1a cia Zeng va ccs (1998) [64]
trong d6 str dung thuét toan khi dong hoc tong quat.
h) Mé hinh ho

Mo hinh hd phat trién boi (Hostetler va ccs. 1993) [21] c6 thé chay
16ng ghép tuong tac voi mo hinh khi quyén. Trong mé hinh ho, cac thong
lugng nhiét, am va dong lugng dua trén dau vao l1a sd liéu khi tuong, nhiét do
mit ho va albedo. Nhiét dugc truyén theo phuong thang dimg giita cac 16p
m6 hinh hé do x40 tron r6i va ddi luu. Bang va tuyét ¢ thé bao phit mot phan
hay toan b0 mat hd.
i) Mo hinh hoa hoc

M6 hinh hoéa hoc 1a mot khai ni€ém méi duge ap dung trong cdc md
hinh khi hau. Ban chét ctia né 13 giai cac phuong trinh du bao, canh béo cac
dai luong khong phai 13 cac bién khi tuong truyén thong ma 1a cac chat ton tai
trong khi quyén c6 kha niang bi van chuyén va co tic dong ti cac qua trinh
vat 1y xay ra trong khi quyén. Ddi v6i khi hau, cac chat nhu xon khi va cac

chat khi 1a nhitng chéat dugc quan tAm nhiéu nhat.



2.3 M6 hinh du bao song WAVEWATCH

Mo hinh dy bao song WAVEWATCH III duoc phat trién tai phong
Phan tich va m6 hinh héa Pai duong, Trung tdm M6 hinh héa M6i truong
thudc Trung tdm Du bao Mai truong Québc gia Hoa Ky (Tolman, 1999) [56].
M6 hinh nay dugc phat trién dua trén moé hinh WAVEWATCH 1 va II do Pai
hoc Cong nghé Delft va NASA phat trién. Pay 13 mé hinh du bao song thé hé
tht ba véi nhiéu cai tién va module tinh toan hién dai. M6 hinh c6 ma nguén

mo, cung cap mién phi cho cac nudc st dung.

Nhu di biét, song noi chung hay cac thanh phan cua séng tai ving nudc
c6 do sau gidi han va dong trung binh khac khong thuong dugc mé ta bing
cach st dung cac tham sd pha va bién do song. Cac tham sé pha bao gém
vector s6 song k, sd song k, hudng song 6 va tin sd. Néu anh hudng cua
dong trung binh duoc xem xét, c6 sy phan biét rd rang gifta tan s6 lién hé hay
tan s ndi tai o (=27f) va tan s6 tuyét d6i o (=27f,). Huéng séng 6 dugc
dinh nghia vudng goéc voi dinh song (hodc thanh phan phd) va trung véi
hudng cua vector k. Théng thuong quy mo va do bién ddi ctia do sau va dong
trung binh dugc gia thiét 16n hon nhiéu so véi timg phan tir séng riéng biét.
DPbi v6i quy md nhd, thuyét song twa déu (tuyén tinh) cé thé dugc ap dung

cho ta mébi quan hé tiéu tan va tham sb pha trong phuong trinh Doppler.

o’ = gk tanh kd (2.12)

o=c+kU# (2.13)

O day d 1a do sau trung binh myc nude, U 1a van téc dong trung binh (trung
binh theo d¢ sdu va theo thdi gian). Gia thiét sy bién doi do sdu va dong trung
binh 1a cham, 4p dung trén quy mo 1én, bé qua nhiéu xa song. Thong thuong

vector Kk tan s6 o dugc dinh nghia tir ham pha cia mot song hay séng thanh



phﬁn cho théy réng sb6 dinh song dugc bao toan (Phillips, 1977; Mei, 1983)
[40, 35].

%-FV(D:O# (2.14)

ot
Tt phuong trinh (2.12) dén (2.14) ta c6 thé tinh dugc ty 18 thay doi
tham s6 pha (Christoffersen 1982; Mei, 1983; Tolman 1999) [4, 35, 56].

DPéi véi céac song don sdc, bién do song dugc mo ta boi do rong, do cao
song hay ning luong séng. Déi v6i song gié bat quy tic (khong déu), su dao
dong cua bé mat nude bién dugc xem xét boi dao dong mat do phé (trong cac
mo hinh séng thudng duoc biéu dién bdi niang luong phd). Dao dong pho F 1a
mot ham cua tit ca cac tham sd tu do F(k, o, @) hay bao gém cic tham sb
khong gian va thoi gian F(k, o, o, X, t). Tuy nhién, gia thiét ring cac thanh
phan phd riéng biét thoa man thuyét song tuyén tinh, do d6 cac phuong trinh
(2.12) va (2.13) tuong quan giita cac bién K, o, ». Do d6, chi con hai tham
s6 tu do, phd dia phuong va pho tirc thoi trd thanh ma tran hai chiéu. Trong
phién ban WAVEWATCH III, ph6 co ban 1a ham phd ctia huéng song va sd
song F(k, 6) boi cac dic tinh vat 1y ctia huéng song va sé song lién hé voi su
phét trién va suy yéu ctia dao dong muc nudc. Dit liéu dau ra ctia mé hinh
WAVEWATCH III con bao gom pho tan sé huéng song F( £,6). Sai phan

phé c6 thé duoc tinh toan thong qua khai trién Jacobian.

_ & p(k.6) = 2Pk 2.15)
F{,fr-u!’-ﬁ}—”ﬁ.ﬂf..ﬂ}_ _HF(_L_;-,J]_
Ak £ . -1
F(fa.0) = %F“'. f) = i (1 4 k.i.':-U) F(k.8), (216)
Z=nT n=gt— (2.17)

Cg = o "= 2 i sinh 2kd °



Vi ¢, la van téc nhom. Bat ky thanh phan phd mot chiéu nao ciing c6
thé dugc xac dinh nho tich phan theo cac hudng twong tmg. Khi tich phan
toan phan cho ta téng dao dong E (trong cac mo hinh séng thuong biéu dién

nang luong song).

Trong truong hop dao dong khong xét té1 dong trung binh, dao dong
(ndng lugng) cua nhom soéng duge bao toan. Trong truong hop dao dong cod
dong trung binh, dao dong (ning lugng) cua cac phd thanh phan khong duoc
bao toan 1au dai, boi do su truyén dong luong trung binh ctia song (Longuest-
Higgins va Steward, 1961, 1962) [32]. Theo xu hudng chung, dao dong song
A= E/e dugc bao toan (e.g, Whitham, 1965; Bretherthon va Garett, 1968)
[60, 3]. Piéu d6 dan t6i mat 46 phd N(k.6) = F(k.6)/o Phuong trinh truyén
song trong WAVEWATCH III dugc xay dung thong qua phuong trinh truyén
song:

DN

_ (2.18)
Dt

3l

O day D/Dt 1a sai phan toan phan, N(k,0;x,t) 1a mat d6 pho ning luong song
phu thudc vao sb song k, huéng song 0 va khéng, thoi gian thé hién qua
vector X va t, o 12 tan s6 goc, S 1a tong hop cac sd hang ngudn sinh séng hay

tiéu tan song. Khi viét trong hé toa 6 De Cartesian phuong trinh niy c6 dang

N Ve kN4 kN4 S = 2 (2.19)

trong do
x=cg,+U, (2.20)
i_ _90dd U 2.21)

" Bdos  Bs



do dd K du (2.22)

. L
V==t \7a5m % 7m

V01 ¢4 la vector van toc nhom song, U 1a vector véan toc dong chay, k 1a vector
song, d 1a do sau, s va m 1a hé toa d§ dia phuong vdi s song song véi hudng

song va m vuong goc vai s.

Khi 4p dung cho bai toan trén quy mé 1én, phuong trinh (2.19) can

duoc chuyén sang h¢ toa do kinh vi

an 1 a .. d o g 4. 8 (2.23)
P —\lh -__1'-—'_1"— _1||..=—
3t T oong ap N costt GRAN +ophN 4 550N = 2
v6i A 12 kinh do, @ 13 vi d6, trong d6
§— g cos 4+ Uy 1 (224)
i
§_ Cosin0t Uy (2.25)
it cos d
&F i Cg I‘em{;} cos i 1 (226)

Vi R 1a ban kinh trai dat, U, va Uy 12 hai thanh phan van tdc ctia dong chay.

S6 hang nguén S bao gdm ba phan: S, 13 sb hang tuong tac song gio,
S.i 12 s6 hang tuwong tac phi tuyén song song, Sg 1a sd hang tiéu tan do bac
dau song. Ngoai ra trong ving nudc néng nguoi ta con xét thém sd hang

tuong tac song day Sy TOong hop lai ta co
5= Sﬁl T S'rn' T Sr.l'.'s T Sl'n-' - (2.27)
Sin va S¢ lién quan dén hai qué trinh doc 1ap mhung s& dugc xem xét

chung do can bang gitta hai s6 hang nay quyét dinh qué trinh tich phan cua

mo hinh séng. WAVEWATCH III cho phép tinh hai s hang nay theo hai



phuong phap khac nhau tor mé hinh WAM 3 hodc theo Tolman va Chalikov
(1996) [57].

Phuong trinh (2.19) va (2.23) s€¢ dugc WAVEWATCH III giai trén
may tinh bang phuong phép tach gdm bon qua trinh: qué trinh bién ddi cua
muc nude hay do sdu, qua trinh truyén séng, qué trinh ndi phd séng va qua
trinh ngudn. Nhu thé WAVEWATCH III st dung bdn budc thoi gian khac
nhau: At, cho budc thoi gian chinh khi toan b 161 giai duoc tién thém mot
budc, Aty cho qua trinh truyén song tng véi sd song ky,, bude thoi gian cho
qua trinh nodi phd song co thé 1iy bang At,, budce thot gian tich phan cac sO

hang nguon.

Trong budc dau tién do phd séng bat bién voi bién ddi theo thoi gian
ctia d sau trong khi bién ddi chi lam thay doi luéi sé song dia phuong, qua
trinh tich phan tré thanh qua trinh ndi suy phd song tir bude trude sang budc
sau.

Qua trinh truyén séng c6 thé mo ta bang phwong trinh sau trong hé toa
d6 kinh vi

aN 8 . 0

— MW =0,

(2.28)
w2t TN o

WAVEWATCH 1III s& sir dung so d6 QUICKEST két hop véi gidi han
ULTIMATE TVD dé tich phan phuong trinh nday. Thong lugng trong khong

gian @ gifra hai di€ém ludi 1 va i-1 ¢6 dang

Fim = oM ] (2.29)

Fbym

-:;.5 =10.5 (caf_| 1 (;f) (230)



_ e
No= % [ (1+CWNy +(1 —(_’,‘J,.'l...'}] _ (l GC ) CU AGE. (2.31)
ClU = (Nicg — 2N, + NG ) Ag™2 for by >0 (2.32)
- (MNioy — 2N; + Niyy ) Ag™ for dy <0
AL (2.33)
T A

Véi j, 1, m 1a cac chi sb ludi trong khong gian A, 0 va k, n 1a chi sé budc thoi

gian, 14 van tdc truyén song tai bién giita hai phan tir i va i-1, C 1a s6 CFL.
So d6 nay on dinh khi |C| < 1. M4t d pho tai budc ké tiép s& c6 dang

(2.34)

1 n N At
“"\'II:;;.I:IH = "I\I'I:._‘i;.ll.:l.'l 1 T(:‘ [-?:— - -?:f +]

So dd trén dugc lam tinh hon béng cach xét dén tac dong cua cac hon ddo nho
tai bién gitra hai phan tir du ludi kinh vi voi d6 phan giai lua chon khong nim
bat dugc cac hon dao nay.

(2.35)

i5,0,m

. . Fay
..-"'L".r L B I;I:j.ll.:ln'l 1 To [ﬂf'_‘?:f'_ - ﬂf'+-?:f-+]

trong d6 cac hé sb ;. va a4+ co gid tri tr 0 (bién dong) to1 1 (bién md) nghia

13 tiiy theo do mé ctia bién ma chi c6 mot phan thong luong di qua.

Qua trinh noi phd song duge mo ta bang phuong trinh sau

a__\r . a .. . a [ S (2.36)
ﬁ T a—#-ﬁﬂ-ﬁ" T Eﬁ.ﬂ-ﬁ" =0,
i 90UV | 9U (2.37)

g = Bd Cy 5P



[i=_% S84 | 98U (2.38)

Jf.’ﬂ T Bm
Phuong trinh nay ciing dugc giai theo so 6 ULTIMATE QUICKEST

A A
b = N+ )+ B~ 239)

< Vg dm <M gl m

N (2.40)

WAVEWATCH III gibng WAM sir dung so d6 nira an cho phuong trinh nay:

S(k,0) (2.41)

AN (k, ) = ——t—
(&, 6) 1 — eD(k,0)AL

V&i D 1a dao ham cua S theo N, ¢ 14 hé sb diéu chinh c6 gia tri tur 0.5 (so dd
béc hai) dén 1 (so @6 bac 1).
2.4 S6 liéu tai phan tich JRA-25

Dy an s6 liéu tai phan tich 25 nim cta Nhat Ban (Japanese 25-year
Reanalysis - JRA25) dugc hoan thanh vao thang 3 nam 2006 dudi su hop tac
cua Co quan khi tugng Nhat Ban (Japan Meteorological Agency - IMA) va
Vién nghién ctru Nang luong dién cong nghi€p (Central Research Institute of
Electric Power Industry - CRIEPI). JRA25 1a sd liéu tai phan tich khi quyén
toan cau han dai tao ra bang viéc st dung hé thong dong hoa sd liéu cia IMA
va hé théng du bao chay trén hé théng siéu may tinh tir CIREPI. Chubi s6 liéu
tai phan tich kéo dai tir nam 1979 dén 2004. Phién ban méi nhat duoc cap
nhat nam 2004 tir hé théng déng héa sb liéu cua IMA, sb liéu quan trac dugc
thu thap riéng biét, tat ca dugc tich hop tao nén bo sb liéu tai phan tich chit
lugng cao, phuc vu muc dich nghién ctru khi hau, theo doi khi hau va du béao

han mua. Ké tir khi hoan thanh, hé thong dong hoa dit liéu khi hau JIMA (JMA



Climate Data Assimilation System - JCDAS) da hoat dong hét stic thanh cong
vo1 thoi gian cap nhat s6 liéu gﬁn voi thuce té.

Dit liéu quan tric st dung trong JRA25 duoc cung cip béi trung tAm
Iwu trit dir liéu JMA va cac t6 chiic qudc té nhu trung tim dy bao thoi tiét han
vira Chau Au (ECMWF), Trung tim du bao méi trudng qudc gia My (NCEP),
trung tim nghién ctru khi quyén qudc gia (NCAR) va trung tdm dir liéu khi
hau qudc gia (NCDC). Ngoai ra, dir liéu quan trac cling duoc cung cap tir cac
truong Pai hoc Nhat Ban. Thém vao do, cac tham sat khi quyén nhu vector
chuyén dong khi quyén (AMV) tir gi6 ctia vé tinh dia tinh, nhiét d6 phat xa bé
mat trt TOVS va ATOVS, gidng thuy nudc dugce thu thap tor buc xa SSM/I
dugc xap xi theo phuwong phap bién phan 3 chiéu (3D-Var). JMA di tao ra dix
liéu hang ngay cho nhiét d6 bé mit (SST) va bang bién (duogc biét dén véi tén
COBE) va profiles 3 chiéu Ozone cho JRA25. Phuong phap chinh 1y s liéu
(QC) cho dit liéu TOVS di duoc phat trién va tng dung c6 hiéu qua cao.

S liéu JRA25 da dat dugc nhiéu két qua dang khich 18. Thtr nhat, xay
dung dugc truong mua dy bdo toan cu 6 tiéng mot va mua tich lily, mo
phong kha tot ca theo dit liéu tir vé tinh phi thuc t& khac bi md di do hoat
ddéng phun trao ndi ltra. Thir hai, JRA25 14 dit liéu tai phan tich dau tién dong
hoa duogc profiles gié xung quanh bio (ap thap nhiét d6i) khoi phuc lai tir dix
liéu best track bao trong lich su. Cac con bao dugc phan tich hau hét trén
pham vi toan ciu. Thém vao d6, may tang thip ¢ ving cn nhiét doi doc theo
ria phia tiy luc dia duoc mo phong t6t va do sau 10p tuyét phu ciing ¢ chat

lugng tét. Dudi day 1a mot s6 théng tin co ban vé s liéu JRA25

Thoéng tin co’ ban Pic diém
Giai doan phan tich 1979-2004
D0 phan giai m6 hinh T106L40 (muc trén khi quyén
0.4hPa)




Phuong phap dong hoa s6 liéu

Bién phan 3 chiéu (truc tiép trong

mo hinh)

Phuong phap sb

So do Euler, hé théng lud1 Gaussian

Dir liéu tham sat

TOAVs va ATOVs

Tai xir Iy AMV MTSAT-2 va GMS-3,4,5
SSM/I Giang thuy
CcO2 Gia thiét khong doi (theo ca khong

gian va thoi gian)

Dit liéu quan trac va kiém dinh chat

lugng

Kiém dinh chét luong riéng biét cho

TOVs va RAOB

Ozone

Profile 3 chiéu

Bang 2.1 M{t s6 bién phan tich tir JRA25

Tén bién Mo ta Pon vi | S6 mue thang dimg
var2 Ap suét trung binh muc bién | Pa 1
varll Nhiét d§ khong khi muce 2m K 1
var33 Gi16 vi huéng 10m m/s 1
var34 Gi6 kinh hudéng 10m m/s 1
varl8 Nhiét do diém suong 2m K 1
varS1 Do am riéng 2m kg/kg |1
var7 Do cao dia thé vi gpm |23
varll 2 |Nhiét do K 23
var33 2 |Gi6 kinh hudng m/s 23
var34 2 |Gi6 vi hudng m/s 23
varl8 2 |Nhiét d6 diém suong K 8
var76 Ham luong nudc trong may |kg/kg |12




Tén bién Mo ta Pon vi | S6 mue thang dimg

var51 2 |Po am riéng kg/kg |12

2.5 Bo s6 liéu Kakushin

Pay 1a san pham cia mo hinh hoan luu chung khi quyén MRI-
AGCM3.2H Nhat duoc MRI cung cdp cho Dé tai bao gdbm:

HPA: M6 phdéng khi hau hién tai thoi ky 1/1979-6/2004

HNA-RCPS85: Dy tinh tuong lai gan thoi ky 1/2015-6/2040 dya theo
kich ban RCP8.5

Chuong trinh ting cudng cho dy tinh bién d6i khi hau trong thé ky 21
(Innovative Program of Climate Change Projection for 21th Century) —
Kakushin duoc tién hanh trong 5 nam tur 2007 dén 2011, v6i muc dich nidm
bat duoc nhitng bién doi khi hiu trong twong lai st dung cac mo hinh khi hau
chay trén hé théng siéu mdy tinh ES (Earth Simulation). Cac thanh tyu cua
chuong trinh dung dé xay dung Bao cdo danh gia 1an tht 5 (Fifth Assessment
Report-ARS5) ctia Ban lién chinh phu vé BDKH (Intergovernmental Panel on
Climate Change - IPCC) duoc cong bd vao nim 2013. Bao cdo danh gia lan
thir 4 (AR4) cta IPCC di dugc dua ra vao nim 2007. Vi nhitng vai tro di dé
cap, IPCC da dugc trao giai thuong Nobel hoa binh (Nobel Peace Prize) cung
v6i Al Gore - cyu pho tong thong My. AR4 c6 mot y nghia to 16n trong d6 co
su dong gop quan trong cua cac nha nghién ctru Nhat Ban.

Nham tao su lién két chit ché gitra cac két qua nghién clru véi cac nha
hoach dinh chinh sach, chuong trinh Kakushin doi hoi cac nhom nghién ciu
xay dung nhitng cong cu thiét yéu dé nghién ctiru danh gia tic dong va mg
pho. Chuong trinh Kakushin con doi héi phai uéc luong va giam thiéu do
khong chac chan du bao trong mdi mé hinh.

Kich ban RCP8.5 13 mét kich ban 6n dinh ép budc birc xa sudt thé ky 21

1a 8,5W/m? sinh ra bai phat thai toan cau nge"m va dai han cua khi nha kinh,



ctia cac loai sinh vat séng ngin, ctia d6 phu dat str dung va ctia moi hoat dong
kinh té x hoi trén toan cau.

Kich ban 6n dinh dai han dén 2100 - RCP8.5 dugc danh gia la kich ban
cudng buc buc xa manh nhét so v&i céac kich ban do IPCC dua ra trong ARS
(RCP2.6, RCP4.5, RCP6.0 va RCP8.5) (Moss, 2008, 2010). Pé tai BDKH.01
st dung s6 liéu Kakushin ctia Nhat-la san phém cia md hinh toan cau
AGCM3.2H cua Nhat dua theo kich ban RCP8.5 .

B6 s6 lidu ma MRI, JMA di cung cap tir Chuong trinh Kakushin cho
Pé tai gdbm 25 nim sb liéu mo phong khi hau hién tai (1/1979 dén 6/2004) va
25 nam du tinh khi hau tuong lai gan (1/2015 dén 6/2040) cia AGCM3.2H
dua theo kich ban RCP8.5, trén mién bao phu tir -5N — 30N va 75E — 125E,
voi dO phan giai ngang (0.5 x 0.5) do kinh vi tuong duong 60 km, duoc luu
theo dinh dang binary, cau trac theo cay thu muc theo ngdy, thang va niam ghi
dir liéu, thé hién dang Cdy thu muc heu trit s6 liéu Kakushin nhu trén Hinh 2.2
cho s liéu mo phong khi hau hién tai .

MGdi files dir liéu day di gdm mat files diéu khién (Control file) ghi cac
thong tin mo ta chung vé files sb licu. Control file ghi duong dan t6i files so
li¢u, thong tin chung vé loai sd lidu, cac gia tri mac dinh tai cdc nat ludi
khong c6 gia tri, thong tin vé ludi tinh bao gém diém bat dau, diém két thuc
va do phan giai cta ludi tinh. Ngoai ra control file con md ta cic myc thiang
dtmng, quy mé thoi gian va cac bién duoc ghi trong files dit liéu. Cac bién nay
duge mo ta chi tiét vé ky hiéu bién, tén ddy du cta bién, don vi do cua bién.
Bang 2.4 dua ra Control file cho sé lidu ndy. Mién tinh sd liéu bao phu tir -5N
— 30N va 75E — 125E, v61 d6 phan giai ngang (0.5 x 0.5) d§ kinh vi tuong
duong 60 km dy béo cho 7 bién (gié vi huéng u, gid kinh huéng v, nhiét do
khong khi T, do am riéng ¢, do cao dia thé vi z, ham lugng nudc trong may
cwe, toc do thang dimg omega) cho trén 9 muc thang ding (925mb, 850mb,
700 mb, 500 mb, 400 mb, 300 mb, 250 mb, 200 mb, 150 mb).
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Hinh 2.2 Cay thu muc luu triv s6 liéu Kakushin
Badng 2.2 Control file ciia s6 liéu Kakushin

DSET "OUT_%y4%m2010000/atm_Vietnam snp 6hr 1.25deg.dr
OPTIONS BIG_ENDIAN TEMPLATE
TITLE atm_snp 6hr 1.25deg SNP ( Snapshot data )
UNDEF -9.99E33
XDEF 41 LINEAR 75 1.25
YDEF 29 LINEAR -5 1.25
ZDEF 9 LEVELS
925.000 850.000 700.000 500.000 400.000 300.000 250.000 200.000 150.00
TDEF 36524 LINEAR 00Z01JAN1979 6HR
VARS 7
U 999 ZONAL VELOCITY M/S 1
A% 9 99 MERIDIONAL VELOCITY M/S 1




T 9 99 TEMPERATURE K 1

Q 9 99 SPECIFIC HUMIDITY KG/KG 1

Z 9 99 GEOPOTENTIAL HEIGHT M*M/S**2 1
CWC 999 Cloud Water Content kg/kg 1

OMEGA 999 VERTICAL PRESSURE VELOCITY PA/S 1
ENDVARS

File ghi s6 liéu tap hop ciia nhiéu ban ghi, mdi ban ghi 13 gia tri cla
mot bién trén mot myc tai mot 1at cat thoi gian. Cac ban ghi nay duoc sép Xép
mét cach tuan tu, vi vay dé truy xuét dir liéu tir dinh dang nay, bét budc phai
doc mot cach tuan tu tit ca cic ban ghi trudce ban ghi mudn léy dir liéu. Gia su
mudn 14y gia tri ctia bién v (gid vi hudng) ta phai tién hanh doc qua 9 ban ghi
dau tién 1a gia tri ca bién u, sau d6 tir ban ghi tha 10 dén ban ghi thir 18 13
cac gia tri cta bién v trén 9 muc thang dimg.

Hoan toan tuong ty dbi v4i bd s lidu mod phong khi hau twong lai gan
(2015-2039) tir chuong trinh Kakushin, cling dugc luu theo dinh dang Binary,
cAu trac cay thu muyc theo ngdy, thang va nam ghi dit liéu.

2.6 S0 liéu tai phan tich APHRODITE

Aphrodite 1a du an “Tich hop dong bo dit liéu mua nghiép vu Chau A
huéng dén muc tiéu danh gia tai nguyén nudc” duoc hd trg boi co quan
nghién ctru méi truong va Quy Phat trién Cong nghé ciia Bo Moi truong Nhat
Ban [65]. Muc ti€u cua du an 1a xay dung bd s6 liéu mua ngay trén ludi voi
quy mé dai han tir sb liéu quan trac cho khu vuc Chau A tir d6 danh gia cac
du bao cua cac mo hinh khi hau dong thoi dwa ra cac goi ¥ cho cac nha quan
1y tai nguyén nudc dia phuong tai cac qudc gia chau A ma dy an trién khai.

Du 4n Aphrodite da phat trién cac bo dit liéu vé lugng mua hang ngay
vo1 do phan giai 0,25° va 0,5° kinh vi cho khu vuc Chau A trong giai doan
1951-2007 (APHRO MA/ME/RU_V1003R1). B6 s6 liéu cha yéu duoc tao ra

tr nguon so li¢u thu thap dugce tir mang ludi cac tram quan trac bé mat va cac




may do mua tu dong. Bén canh do6, du an cling dang phat trién va dua ra bo sb
liéu mua ngay vdi do phan giai 0,05° cho Nhat Ban (APHRO _JP_V1003R1)
giai doan 1901-2008.

Bén canh sé liéu tong luong mua ngdy, du an ciing tién hanh song song
xay dung bo sd liéu nhiét do trung binh ngdy trén ludi cung d6 phan giai véi
sO liéu luong mua. Bo s6 liu Aphrodite sir dung trong nghién ciru 1 phién
ban danh cho ving gié mua chau A (APHRO MA V1003R1) bao phu ving
60E-150E va -15N-55N chira s6 liéu mua ngdy v6i do phan giai 0,25° kinh vi
trong thoi ky 1986 -2007.

2.7 SO liéu quan tric sit dung dé danh gid sin phAm mé hinh va xir ly
nhirng han ché trong tirng loai s6 liéu

Két qua mo phong khi hau hién tai ciing nhu két qua ha quy mé nho mé
hinh khi hau khu vuc bét thuy tinh NHRCM cho hién tai va tuong lai theo
kich ban RCP8.5 dugc danh gia bang so sanh véi sb liéu quan tric. S liéu
quan tric duoc sir dung lam chuan so sanh khi danh gid duoc dua trén hai
ngudn chinh:

- Tap s6 liéu trén lu6i APHRODITE cho nhiét d6 2m va lugng mua
ngay véi do phan giai 0,25° trén ban dao Péng Duong.

- Tap sb liéu quan tric vé nhiét do 2m va luong mua ngay tai 58 tram
SYNOP trén lanh thd Viét Nam, trong dé trén khu vuc BB ¢6 21 tram, BTB
c6 14 tram, NTB ¢6 16 tram va NB ¢6 7 tram. S6 nam 1§y sb liéu ding br?mg
s6 ndm chay mé hinh va cung giai doan (Hinh 2.7). Mic du tir ndam 2000 trd
lai day sb luong tram SYNOP tai Viét Nam di duoc ting cudng voi sb luong
hién tai Xép xi 200 tram, riéng tram do mua co thé 1én t6i 400 tram. Tuy nhién
do s6 liéu qué kh tor nam 1979 chi bao gém 58 tram trén, dé dam bao do
d6ng nhat khi danh gia s liéu quan tric nhitng nim gan day van chi dugc
gid1 han tai 58 tram nay.

Can chu ¥ rang so lieu APHRODITE dugc xay dung thuc chét dua trén



tap s6 liéu SYNOP di néi & trén duogc bd sung thém mot s6 tram SYNOP tir
cac nudc xung quanh nhu Trung Qudc, Lao va Campuchia. Khi chuyén sb
ligu SYNOP 1én lu6i APHRODITE da loai bd cac thong tin quy mé nho chira
trong sd liéu SYNOP va chi giit lai cac thong tin twong (mg ma mat do cac
tram SYNOP str dung c6 thé gidi dugc. Mac du st dung ludi phan tich 0,25°
nhung v&1 mat do tram kha thua trén khu vuc Pong Duong (méat do trung
binh ctia 58 tram SYNOP d4 néi ¢ trén 1a 50km) c6 thé thdy rang quy mo ma
APHRODITE m ta 16n hon so v6i luéi ma APHRODITE str dung.

Nhu vay, APHRODITE khéong thé cung cdp céc thong tin quan tric &
nhitng do phan giai cao ma mo6 hinh NHRCM c6 thé mé phong nhu 1an luot 1a
20km va 05km. Py chinh 14 1y do ma ta st dung mé hinh khu vyuc dé dua ra
cac két qua mo phong véi do phan giai tinh hon thay vi str dung cac két qua tir
mo hinh toan cau GCM. APHRODITE do d6 sé& thich hop hon khi danh gia
san pham ctia cac mod hinh toan cau do phan giai vao ¢ 50km. Boi viy céc
két luan trong danh gia sé chil yéu dua trén tap s6 liéu SYNOP da noi trén.

APHRODITE sé& duoc dung chu yéu cho muyc dich danh gia bic tranh
mo phong tong quat trén toan khu viuc Pong Duong véi nhitng khu vuc ma ta
khong thé c6 s liéu SYNOP. Tuy nhién can than trong khi dua ra nhan dinh
mo phong tai cac khu vuc nay bdi s6 licu APHRODITE tai day dugc noi suy
tir cac tram SYNOP xung quanh cac khu vuc nay. Pé c6 mot danh gia cong
bang d6 phan giai cta sb liéu quan trac phai phit hop véi d6 phan giai cia mo
hinh.

Nhu da néi ¢ trén APHRODITE giai dugc cac qua trinh c6 quy mo 16n
hon so vé6i m6 phong cia NHRCM. Do dé khi danh gia dya trén
APHRODITE két qua mé phong tr NHRCM s& duoc chuyén 1én ludi cua
APHRODITE thong qua mdt bo loc thong thap loai bo cic quy mo ma
APHRODITE khong thé mo ta. BO loc nay duogc thuc hién don gian b?mg

cach lay trung binh cac diém ludi cia NHRCM roi vao mdi 6 ludi cia



APHRODITE. Tuong tu, khi sir dung s6 liéu SYNOP, can thiét phai c6 mot
b loc thong thap khéc loai bo cac qua trinh quy md nho trong s6 liéu SYNOP
ma NHRCM khéng thé mé ta. Tuy nhién véi tap sé lidu SYNOP khé thua
diéu nay khong thé thuc hién. Do d6 ta phai thtra nhan c6 sy chénh léch vé
quy mé khi so sanh giira s6 liéu NHRCM véi sb liéu SYNOP. Du vay so voi
s litcu APHRODITE, sb liéu SYNOP lai bao ham ci cic quy md ma
NHRCM c6 thé m6 ta. Quan tric tai mdi tram SYNOP s& duogc so sanh véi
diém luéi NHRCM gan nhat. Khi danh gia nhiét d6 2m d6 chénh léch giira do
cao tram voi dia hinh trong md hinh s& dugc hiéu chinh théng qua ty so

0.065°K/m.

Hinh 2.3 Phdn bé mang ludi tram quan trdc (Ving BB - hinh vudng
xanh duwong, BTB - hinh vuéng xanh lam, NTB - hinh vuéng den, NB - hinh
vuong xanh ld cdy)

2.8 Phwong phap danh gia san pham mé hinh khi hiu khu vue
2.8.1 Phwong phdp ddnh gid cdc yéu té khi hiu

Véi cac yéu td c¢6 quy mo thang, mua va nim chi s6 ME s& duoc st
dung khi danh gia. Pay chinh 1a cac yéu t6 ma mo hinh khi hau c6 kha ning

du bao (predictability) voi thoi gian nhiéu ndm. Vé ban chat chi s6 ME cho



biét bias gitta m6 phong ctia mé hinh so véi thuc té hay sai sé twong tng voi
moment bic mot giira hai yéu t6. Dé tai khong str dung RMSE khi danh gia
cac yéu t6 nay do RMSE chira ca ME va sai sb twong tmg v4i moment béc
hai, nghia 14 RMSE tron 1an moment bac mot va bac hai trong gia tri cudi
cung. Piéu nay dugc ching minh don gian nhu sau, gia str hai yéu t6 can
danh gidlax vay:

RMSE = VMSE

MSE=(-xP=F+8y-2-0x)°=(F -2 +48y - Ax)=
(7 — £)2 + (&y — 8x)? = BIAS? + VAR(x) + VAR(y) — 2COV(x,y)
Cong thirc trén cho thdy RMSE chi cung cip thong tin so sanh vé cac

moment bac hai cia x va y khi khong ton tai bias. V&i du bdo thoi tiét bias
thuong nho va co thé khong anh huong 16n téi RMSE. Tuy nhién bias trong
mo phong khi hau 13 kha 16n va RMSE khong phai 1a mot chi sé danh gia tot.

ME sé& duoc biéu dién dudi dang ban d6 phan bd cho khu vuc Pong
Duong, hodc dudi dang toan d6 tu diém, hay dién bién theo thoi gian trong
nam twong tu nhu Sasaki va ccs (2011) [50]. Péi véi lugng mua do phan bd
c6 dang gamma cling nhu bién do c6 do chénh 1éch 16n, trén ban dd ching t61
s& hién thi ty sb gitra lugng mua quan tric va lugng mua md phong. Piéu nay
tuong duong vai thay vi xac dinh ME thong thuong cho lugng mua ta s€ xac
dinh ME cho ham loga ctua lugng mua. Hi€u cua hai ham log twong tmg véi
ty s6 khi hién thi trén ban d6. Sasaki va ccs (2008) [49] ciing thé hién ty sd
nay trong nghién ctru véi NHRCM.

Do Dé tai chi chay dugc NHRCM nhiéu nhat cho 25 nam, chudi s liéu
thu duoc tai mdi tram 1a khong du dai dé c6 duoc méot danh gid co6 y nghia vé
mit théng ké. Hon nira nhu di phén tich ¢ trén do c6 su bat dong vé quy md
gitra s6 liéu SYNOP tai tram véi sd liéu mod phong cua NHRCM, danh gia chi
tai mot tram thuong khong phan anh ding k¥ ning cia mo hinh. Pé giam

thiéu tac dong cua cac quy mo nho trong sb liéu SYNOP ma md hinh khong



thé gidi dugce, danh gia s€ dugc thuc hién trung binh trén mot tip hop tram
trén mot khu vuc cho trude. Néu xem xét mdi dy bao hay quan trac nhu mot
vector trén khong gian metric, phuong phap danh giad & day tuong ty voi thay
vi so sanh mdi vector tai timg diém, ta s& so sanh vector trén mot mién. Ngoai
lanh thé Viét Nam mic dinh 12 mot vung danh gia Dé tai d3 lya chon thém céc
khu vuc tuong img véi Bic B0, Bic Trung B9, Nam Trung B va Nam Bo.
2.8.2 Phwong phdp dédnh gid cdc yéu té trén quy mé ngay

Mo hinh khi hau khong thé mo ta chinh xac dién bién cia cac yéu td
khi hau trén quy mé ngay. Do d6 danh gia cac yéu td nay can dugc thuc hién
trén ham phan bd cua cac yéu to nay thay vi chi don gian voi moment bac mot
ME nhu ddi véi cac yéu té trén quy mo thang hodc mua. Tat nhién néu ham
phan bd ¢ dang Gauss, hai moment bac mot va bac hai la ¢ mo td ham phan
bd nay. Thong thudng nhiét d6 2m c6 phan bd chuan tuy nhién luong mua
khéng tuan theo phan b chuin ma thudng co phan bé gamma. Pudi cia cac
ham phan b s& cung cip cac thong tin lién quan dén cac nhan té6 ECE nhu
nang nong, khong khi lanh, hay mua 16n.

Ham phan bd cho mdi yéu td sé& duoc xac dinh dudi dang histogram.
Do dai bin cta histogram cho nhiét do 2m trung binh ngay duoc liy bang 1°
trong khi d6 dai bin ctia histogram cho lwong mua ngay duogc lay bang 5 mm.
Do quan tdm cha yéu dén yéu t6 mua 16n histogram cho lugng mua sé& duoc
hién thj trén thang loga dé co thé hién thi rd tan xuét xuat hién cua mua 16n
khi mé phong trong so sanh véi quan tric (Kanada va ccs, 2008; 2010) [24,
25]. Piéu nay cling médt phan do lugng mua c6 phan bd gamma dan dén duoi
phan bd kéo dai sang phia phai. Cac yéu td nang nong hay khong khi lanh co
thé quan sat dé dang hon trén histogram ctia nhiét 6 2m do phan bd chuan
ctia yéu tb ndy, do d6 khong can thiét phai hién thi histogram trén thang loga.
2.8.3 Danh gia mo phong bao

S6 liéu quan tric quy dao bdo ciing nhu cudng do bio dugc ldy tir s6



li¢u Best track cua JIMA. Qu¥y dao bao md phong béi NHRCM dugce xac dinh
dua theo cac tiéu chuan trong Oouchi va ccs (2006) [38]. Theo d6 tAm bao
can théa man cac tiéu chuén sau:

- Ap suat myc bién tai tim bdo can nhé hon 2 hPa so véi trung binh cua
cac tat ca cac diém trong ban kinh 500km xung quanh.

- Cyc dai xoay tuong ddi tai muc 850 hPa can lén hon 3.5%107 s\,

- Téc do gi6 cuc dai tai muc 850 hPa can 16n hon 15 my/s.

- Tam noéng trén cao thé hién thong qua tich phan d6 chénh 1éch nhiét
d6 so v6i cac diém xung quanh tir muc 850hPa dén muc 300 hPa phai 16n hon
2 K.

- Thoi gian ton tai it nhat 1a 36 gio.

Trén day 1a cac tiéu chuan sir dung cho do phan giai 20km. Do phan
giai Skm mo phong bio tot hon do d6 céc tiéu chuan nay vin dugc ap dung
trong truong hop Skm. Hién nhién véi bo chi s6 nay sb lugng cac con bao yéu
dugc do phan giai Skm nam bat s& ting hon so voi do phan giai 20km. Tuy
nhién véi mién tich phan nhé hon cling nhu gidi han thoi gian ton tai 36 gio,
diéu nay khong qua anh hudng dén cac két qua danh gia. Ngoai ra muc tiéu
ctia d¢é tai tap trung vao cac con bdo véi cudng d6 manh do d6 khong can thiét
diéu chinh céc tiéu chudn nay trong truong hop Skm.

Trude khi xac dinh quy dao bio, diém hinh thanh xody thuin can dugc
xac dinh. Cac diém c6 kha nang hinh thanh xody thuan duoc xac dinh dua
theo hai tiéu chuan 1 va 4 & trén. Khi tAm xody thuén ban dau da duoc xac
dinh, cac diém ké tiép s& dugc phan doan dya trén quén tinh cta bio tir hai
diém ngay trudc do. Piém phan dodn sau d6 s€ dugc tinh chinh toa do dua
trén cac tiéu chuan noi trén véi sir dung phuong phap downhill trong xac dinh
cuc tri ciia ham hai chiéu. Mdi diém cua quy dao bao dugc xac dinh cach
nhau 6 giod. Cuong do tuong tng tai mdi diém trén quy dao dugc biéu dién

thong qua gia tri khi &p muc bién cuc ti€u va toc do gio 10m cuc dai. Hai gia



tri nay cling duoc xac dinh dya theo phuong phap downhill nhu trén.

Tuong tu nhu nhiét d6 2m va luong mua, cuong do bao mo phong s€
dugc danh gia thong qua ham phan bd. Thong thudng phan bd cia cudng do
cling ¢6 dang gamma va dudi ciia phan bd mo ta tn xuat xuat hién cia cac
con bdo manh. Pay 1a thong tin ECE ma dé tai quan tim. Riéng vé6i yéu tb
quy dao do dugc cho dudi dang duong cong trén mdt mat cau phan bd cua cac
yéu t6 nay 13 phan b da chiéu. Do d6 danh gid quy dao twong ty nhu cac yéu
to quy mo thang va mua sé& chi duoc thuc hién trén moment bac mot. Tai mbi
diém trén khu vuc Bién Pong va Viét Nam, tan suat trung binh c6 mét con
bdo di qua diém nay trong vong ban kinh 50km s& duoc xac dinh tir tip hop
tat ca cac quy dao. Hién thi tdn sudt ndy trén ban dd s& cho ta phan bd trung
binh cta quy dao bdo trong thang, mua hay nim. So sanh tryc tiép hai ban do
mot cho mé phong, mot cho quan tric s& cho phép danh gia mot cach truc

quan kha nang mé phong cia NHRCM.



CHUONG 3
NGHIEN CUU LUA CHON MO HINH KHi HAU KHU VUC
THiCH HQP CHO TAI SINH KHi HAU KHU VUC VN-BD

3.1 Muc dich va ngi dung cua viéc lwra chon mé hinh khi hau khu vuc

Muc tiéu khoa hoc ctia Bé tai BDKH-01 1a du tinh cac hién tugng khi
hau cuc doan (EWE hay ECE) va dua ra nhiing kich ban tuong ting trong
tuong lai gan ndi riéng va nghién ctru bién ddi khi hau noéi chung cho khu virc
VN-BP bang mot mo hinh khi hau khu vyuc bat thiry tinh. M6 hinh dy kién
duoc chon 13 mo hinh khi hau khu vuc bat thuy tinh NHRCM cua MRI, JMA,
Nhéat Ban véi st dung phuong phdp ha quy m6é dong luc (dynamical
downscaling).

Cho muc dich khoa hoc ndy trudc hét bang phuong phap ha quy md
dong luc chung t6i phai ching minh dwoc rang d6i véi khu vue nghién ctru
moO hinh NHRCM duoc chon ¢é kha nang mé phong (tai sinh) dugc nhiing
hién tuong khi hau cuc doan trén khu vuc VN-BD, ma dién hinh ddi véi khu
vuc nay 1a cac trung tim mua 16n va xody thuan nhiét d6i (TC), va tai sinh tét
hon so v&1 mo6 hinh khi hau khu vuc thuy tinh RegCM.

DPé két qua danh gia dam bdo tin cdy cac mo hinh can chay v&1 mot )
nam tuong d6i dai (trén 20 nam), Dé tai di thuc hién hai thir nghiém sau day:

- Thir nghiém T1: Bang phuong phap dynamical downscaling chay hai
mo hinh khi hau khu vyc thity tinh RegCM va bét thity tinh NHRCM véi 6
liéu dau vao 1a tai phan tich JRA-25 ctia Nhat (xem Chuong 2) voi dd phan
giadi tho (20km va 40 muyc), ky hi€¢u tuong trng 1a NHRCM20 va RegCM20
cho 23 nim (1985-2007) trén mién 16n twong ung voi Hinh 1.1 & Chuong 1.
Cac mo hinh nay va s6 liéu tai phan tich di duoc gidi thiéu trong Chuong 2.

So sanh két qua m6 phong nhiét d§ khong khi trén do cao 2 mét (T2m), mua,



xoay thuan nhiét doi1 (TC), danh gia va két luan wu va nhuoc diém cua tung
mo hinh cho timg ving trén khu vuc nghién ciru va két luan.

- Thr nghiém T2: Tiép tuc phuong phap dynamical downscaling dé
chay mo hinh khi hau khu vuc bat thuy tinh véi d6 phan giai cao hon (Skm va
50 muc), ky hiéu NHRCMO5 va sb liéu dau vao 1a két qua mé phong cua
NHRCM20 cho mién nhé twong tmg voi Hinh 1.2 & Chuong 1 nhung chi cho
11 nam (1985-1995) (vi v6i d6 phan giai cao ctia T2 va mién tinh trén Hinh
1.2 khéi luong tinh toan s& vo cing 16n nén khéng thé tinh dai hon). So sanh
két qua mo phong cia T2 cho nhiét @6 (T2m), lwong mua, vi tri ving mua va
TC véi tai phan tich va voi tham sat. Panh gia va két luan wu va nhuoc diém
ciia md hinh cho timg vung trén khu vuc nghién ctru va két luan vé tinh uu
viét ctia viéc nang cao do phan giai cho ting mo hinh.

3.2 Phén tich két qua md phéng khi hau hién tai (1985-2007) v6i hai md
hinh phan giii tho: RegCM20 va NHRCM20 - Thir nghiém T1.

Két qua mé phong nhidn dugc cta hai mdé hinh NHRCM20 va
RegCM20 dugc so sanh véi nhau va véi tham sat dé chon mé hinh thich hop
hon cho ung dung vao du tinh (Projection) khi héu twong lai. Viéc danh gia
duoc thuc hién ddi voi nhiét d6 trén do cao 2 mét (T2m), ddi voi hoat dong
clia xody thuan nhiét d6i (TC) va d6i v6i phan bd va cudng do mua trén khu
vuc nghién ctru va lan luot duoc gidi thiéu sau day.

3.2.1 Phén tich két qud mé phong nhiét dp khéng khi mwe 2 mét (T2m)

Trén Hinh 3.1 bén trai 1a truong trung binh 23 ndm ctia nhiét d§ khong
khi & muc 2 mét - T2m mé phdéng dugc béi NHRCM20 (3.1a) va bdi
RegCM?20 (3.1c¢) thoi doan (1985-2007). Hai hinh (3.1b va 3.1d) phia phai la
hiéu s6 gitta T2m moé phong dugc tir hai mé hinh va tai phan tich

APHRODITE tuong ung.
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Hlnh 3.1 Phan bo T2m(0C) trung binh nam mo phong bo‘z (a) NHRCMZO (c)
RegCM20. Hiéu sé T2m trung binh nam giita NHRCM20 (b), RegCM20 (d)
va tdi phan tich APHRODITE (1985-2007).

Phan bd hiéu s6 nhiét d6 T2m trén Hinh 3.1 cho thiy T2m cua
NHRCM?20 (Hinh 3.1b) kha gan voi tai phéan tich véi hiéu s6 dao dong trong
khoang (+2 dén -2) d6 C, trong khi T2m mo phong béi RegCM20 qua thién
thap voi nhiéu ving dat dén ~4 d6 C (Hinh 3.1d).

Hinh 3.2 biéu dién toan d6 tu diém giira gia tri T2m (46 C) md phong
duoc bai RegCM20 va bai NHRCM?20 véi gid tri quan tric ctia T2m tai tram:
Tir Hinh 3.2a ta thiy trén trung binh nim T2m mé phong bdi NHRCM20 phd
bién 14 thién cao trong khi RegCM20 md phong T2m phd bién 1a thién thap.
Vao cac thang mua xuan (3-5) va he (6-8) trén Hinh 3.2b va 3.2¢, m6 hinh



RegCM20 cho mé phong T2m tot hon, trong khi vao cac thang mua thu (9-
11) va dong (12-2) (Hinh 3.2d va 3.2¢) thi m6 hinh NHRCM20 lai cho méd

phong T2m tét hon. Véi ngudng nhiét d6 dudi 20 6 C méd phong cua

RegCM thap hon hén so vdi quan trac doi voi ca hai mua.
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(d)
Hinh 3.2 Biéu do tu diem gid tri T2m

(do C) giita mé hinh (truc tung) va
quan tréc tai tram (truc hoanh): (a)
TB nam, (b) TB thang 3-5, (c) TB
thang 6-8, (d) TB thang 9-11 va (e)
TB thang 12-2 thoi doan 1985-2007.
Ky hiéu: RegCM?20 - hinh tam giac
do, NHRCM?20 - hinh vuong xanbh.

Hinh 3.3 biéu dién dién bién T2m trung binh thang trén cac khu vuc

khac nhau ctia Viét Nam. Tir Hinh 3.3 ta thay, trén trung binh trén toan VN



(3.3¢) tir thang 1 dén thang 8, T2m cia NHRCM20 ludn cao hon so véi quan
trac trong d6 hai thang 3, 4 c6 chénh 1éch 16n khoang 2°C. Tir thang 9 dén12,
gia tri T2m trung binh thang cia NHRCM?20 gan nhu tring khit voi quan tréc.
Mo phong boi RegCM20 cho thay su thién thap 6n dinh cia T2m trung binh
thang so v&i quan tric, trong d6 thang c6 nhiét d6 thién thap 16n nhat 13 thang
12 va thang 1.
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(b) Bic Trung Bé; (c) Nam Trung Bo;
(d) Nam B¢ va (e) toan Viét Nam. Ky
hiéu: Thdm sdt synop - chdm tron
e xanh luc, NHRCM20 - hinh vuong
(é;[ U xanh lam, RegCM?20 - hinh tam gidc
do
Xét riéng cho ving BB va BTB (Hinh 3.3a va 3.3b) ta thiy mé phong

ctia RegCM20 ciing c6 xu thé thién thap trong khi NHRCM?20 ¢6 xu thé thién



cao. Trong cac thang tur 2 dén 7, su khac biét vé nhiét do mo phong cua
RegCM20 so véi quan tric nhé hon so v6i cia NHRCM20. Béi v6i khu vuc
NTB (Hinh 3.4c) NHRCM20 cho T2m TB thién cao nhe¢ con RegCM20 cho
mo phong T2m TB thién thap manh hon. Riéng trén khu vuc NB mé phong
T2m TB ctia NHRCM20 thién cao nhe vao ddu nim (thang 1-5) va gan tring
v6i quan trac tir thang 6 dén 12.

Tém lai, theo T2m trung binh thang, RegCM20 cho mé phong tot hon ¢
phia bic (BB va BTB) va NHRCM20 cho mé phong tot hon & phia nam (NTB
va NB). Trén TB ndam cho toan VN thi RegCM20 mé phong T2m tot hon vdo
miia hé, con NHRCM?20 mé phéng T2m tot hon vao miia dong.
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i Hinh 3.4 Tan suat T2m (%) TB ngay

ily aversge 2m tesperature frequency
® SYNOP

I A " thoi doan (1985-2007) cho timg khu
: \, viee va toan VN: (a) Bdc B¢, (b) Bdc
fg“ ‘”f Trung B¢, (¢) Nam Trung B¢, (d)

. / Nam Bé, (e) Toan VN. Cdc ky hiéu

..;:::.;_:...:'-"’;" : \“ giong nhw & Hinh 3.3.

Pariod: 1985-2007



(e)

Trén Hinh 3.4 13 tan suat T2m (%) trung binh ngay nhiéu nam trén céc

khu vuc. Nhin chung phan bd tan suit T2m trung binh ngdy mé phong duoc

cia NHRCM20 (hinh vudng - xanh lam) gan véi phan bo tham sat (hinh tron -

xanh lyc) hon so véi cia RegCM20 d6i v6i ving T2m thap hon (phia trai cia

cuc dai tan suét) va doi véi ba khu vuc BB, NTB, NB va toan VN. Riéng dbi

v6i khu vue BB thi su phut hop nay lai d6i v6i ving T2m cao hon (phia phai

cua cuc dai tan suat).

DJF, Domain: BB

Daily average 2m tesperature frequency

MAM, Domain: BR

Daily average Zm tesperature frequancy
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d

Hinh 3.5 Tan sudt T2m trung binh ngay trén khu viee Bac B6 cho 4 mia: (a)
mua dong 12-2; (b) mua xudn 3-5; (c) mua he 6-8; (d) mua thu 9-11. Cac ky

hiéu giéng nhw & Hinh 3.3



Nhin chung vé hinh dang duong phan b tin suit nhiét do trung binh
ngay ctia ca hai moé hinh déu tuong dbi gidng so voi phan bd quan trac, chimg
t6 ca hai m6 hinh déu nam bt dugc xu thé bién doi nhiét do trong nam trén
toan khu vuc Viét Nam. Tuy vdy, duong phan bd nhiét do T2m trung binh
ngay cia NHRCM20 gan nhu ludn 1éch phai so v6i quan tric va dudng phan
b6 ciia RegCM20 gan nhu ludn léch trai. Pidu nay dong nghia voi
NHRCM20 mé phong T2m gan nhu ludn thién cao va RegCM20 md phong
T2m gan nhu ludn thién thip. Riéng d6i véi BB do 1éch cua duong phan bd
T2m cia NHRCM?20 16n hon so véi cac khu vuc khac.

DJF, Domain: BTB Daily aversge In temperature frequency MMM, Domain: BTB Daily average Zm temperature frequency
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Hinh 3.6 Tan sudt T2m (%) trung binh ngay trén khu vwec Bac Trung Bé cho 4
mua. (a) mua dong 12-2; (b) mua xudn 3-5, (c¢) mua he 6-8; (d) mua thu 9-11.
Cdc ky hiéu giong nhw ¢ Hinh 3.3

Dién bién phan bd tan suit T2m trung binh ngdy theo mia mo phong
b6i hai mé hinh trén khu vuc BB dugc biéu dién trén Hinh 3.5. O day ta thiy
mo phong cua ca hai mo6 hinh kha phu hop v61 tham sat cho mua thu (thang 9-

11, Hinh 3.5d). V& mua dong (thang 12-2) thi mé phong cia NHRCM20 lai



phu hgp véi tham sat hon so vo1 RegCM20. Vao mua xuan (thang 3-5) ca hai
mo hinh déu mé phong T2m trung binh ngay sai 1éch 16n v&i quan trac (Hinh
3.5b).

Dbi v6i BTB (Hinh 3.6) dién bién cua tdn suat T2m trung binh ngay
cling gan gidng nhu d6i voi BB. Diém ndi bat ¢ day 1a trong phan bd tan suét
T2m ciing thé hién mo phong nhiét d6 ciia RegCM20 ddi voi cac thang mua
hé (3 dén 8) t6t hon so voi md phong cia NHRCM20. Nguoc lai, dbi véi cac
thang mua thu (9 -11) thi NHRCM20 lai cho mé phong t6t hon rd rét.

DJF, Domain: NTB Daily average Zm temperature frequency MMM, Domain: NTB Daily aversge 2n temperaturs frequency
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Hinh 3.7 Tan suat T2m (%) trung binh ngay trén khu viee Nam Trung B cho
4 mua: (a) mua dong 12-2; (b) mua xudn 3-5; (c) mua he 6-8; (d) mua thu 9-
11. Céc ky hiéu giong nhw & Hinh 3.3

Dbi v6i NTB (Hinh 3.7) thi tuong quan trén c6 thay doi. Tn suat trung
binh ngdy T2m ctia NHRCM20 tién gan hon dén tham sat khong chi doi véi
cac thang mua dong ma dbi véi ca cac thang mua he. Riéng trén khu vuc NB

(Hinh 3.8) mo phong phan b tan suit trung binh ngay cho toan nim cua T2m



ctia NHRCM20 t6t hon han so véi mod phong ciia RegCM20 mot cach hé
théng cho ca mua dong va mua heé.

Tan suat T2m trung binh ngay trén khu viuc NB cho bén mua dugc thé
hién trén Hinh 3.8. Pdi véi khu vuc NB ta thiy duong phan bd tan suat T2m
ciia NHRCM20 gan trung véi dudng tham sat gan nhu cho ca bén mua trong

khi dudng phan b nay ctia RegCM20 ludn 1éch trai so v6i dudng tham sat.

DJF, Domain: NB Daily average Zm temperature frequency MAM, Domain: NB Daily average Im tenperature frequency
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(c)
Hinh 3.8 Tan suat T2m (%) trung binh ngay trén khu vuc Nam B¢ cho 4 mua:

(a) mua dong 12-2; (b) mua xudn 3-5; (c) mua he 6-8; (d) mua thu 9-11. Cac
ky hiéu giéng nhw ¢ Hinh 3.3

Dién bién ciia phan bd tin sudt T2m trung binh ngdy trén diy mot lan nira
khang dinh ring mé hinh thuy tinh RegCM20 boc 16 16 yéu diém ddi voi
vung nhiét d&i can xich dao.
3.2.2 Phén tich két qua mé phéng xody thudn nhigt déi (TC) trén Bién
Dong

So sanh phan bd trung binh nim va trung binh mua cia sé6 TC md

phong trén khu vuc VN-BP (1986-2010) trén Hinh 3.9 ta thdy NHRCM20



(3.9b) mo phong duoc nhiéu TC hon so véi RegCM20 (3.9a). Piac diém nay

cling thé hién rd trén trung binh 4 thang mua hé néu so sanh hinh 3.9¢ véi
hinh 3.9d. Vung hoat dong TC cia NHRCM20 ciing rong hon so voi cua
RegCM?20, nhat 13 vao bon thang mua he (5-8).

Badng 3.1 Tong s6 TC mé phong/thang thoi doan (1986-2010) cho cdc thing

8-10 cua hai mo hinh mé hinh RegCM20 va NHRCM20

Thang 8 9 10
RegCM20 7 19 30
NHRCM20 52 49 41
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Hinh 3.9 S6 TC trung binh ndm va trung binh 4 thang (5-8) mé phong dwoc
cua RegCM?20 (trai) va cua NHRCM?20 (phai) thoi dogn (1986-2010)

Tir phan bd TC-track md phong cua céac thang 8, 9, 10 trén Hinh 3.10 ta

thdy NHRCM20 (phai) phat hién nhiéu TC hon so v&i RegCM20 (trai) trong

d6 can luu ¥ 1a NHRCM20 nam bét rat nhiéu nhiing ap thdp nho phat trién




trén BD (chdm d6 1a diém phat sinh ap thap) trong khi RegCM20 chu yéu chi
phat hién dugc nhitng TC manh phét trién tir xa cta tdy Thai Binh Duong
(TBD).

BESCMIORM - JRAIS T ¢ tracks in month 08 MEBCMIORM - JWAZS 53 TC tracks in menth 08

2

(@) - Thing 9 - s

HHRCHIONM - JHAZS

(e) — Thang 1 (f) — Thang 10
Hinh 3.10 TC-track moé phong tung thang thoi doan (1986-2010) boi

RegCM?20 (trdi) va boi NHRCM?20 (phdai)

3 o0 1

Téng s6 TC md phong duoc ctia hai mo hinh trong ba thang 8-10 cua
thoi doan (1986-2010) trén khu vuc VN-BD trén Bang 3.1 cho ta thay
NHRCM?20 nim bit duge sd luong TC cao hon nhiéu so véi RegCM?20, dac
biét vao thang 8 cua thoi ky nay.



Dién bién cta tan suit cudng d6 TC (do bang tbc d6 gio cuc dai trong
bdo) trung binh nam (Hinh 3.11a) cho thdy NHRCM20 mé phong dugc
cudong d6 TC manh hon so véi RegCM20, nhung ca hai déu yéu hon so véi
tham sat, dac biét ca hai mo hinh déu khéng mé phong dugc nhitng cuong do
cuc manh véi gio cuc dai cd (35-40) m/s.

Ao ual TC intemsiiy Frepmney MITA TC inteamity frequency

B e B NHRCM20um
A g . A RogChotwm

=
Number of TCs

S R - S
— — — — —

Feried: 1986-2010 Momh Pariod: 1986-2010

Hinh 3.11 Tan sudt (%) cwong do TCs mo phong duoc cua RegCM20 (hinh

tam gidc dé), NHRCM?20 (hinh vuéng xanh lam), best track (chdm tron xanh
luc) ciia thoi doan (1986-2010). Truc tung-Tan sudt (%), truc hoanh-Téc do
gio cuc dai (m/s). (a) Trung binh nam, (b) Trung binh thang 5-8, (c) Trung
binh thang 9-12, (d) Dién bién s6 TC trung binh nam theo thing
Tan suit (%) cuong d6 TC trung binh 4 thang c6 hoat dong manh cta
bio trén (Hinh 3.11b, ¢) ciing cho thdy cuong do bdo md phong cia ca hai mo
hinh yéu hon bdo tham sat, tuy nhién cuong d6 TC cia NHRCM20 manh hon
so voi cuong do TC cua RegCM20 trén trung binh nam ciing nhu trung binh 4

thang.



Dién bién theo thang cta sé TC trung binh nim mé phong cia hai mo
hinh va best track (theo JMA) (Hinh 3.11d) chi ra rang s TC trung binh nim
ctia RegCM20 thap hon nhiéu so v6i cua best track trong cac thang mua bao
(4-11) nhung lai hoi cao hon trong cac thang mua déng (12-3). Nguoc lai, s6
TC trung binh nam cua NHRCM20 ludn cao hon so v6i cua best track ngoai
trur trong thang 1 va 3.

Theo ly thuyét, tam cua TC 1a noi ¢6 khi ap cuc tiéu, vung gid cuc dai
bao quanh hay gia tri cua d6 xoay cuc dai... Vi vdy trong mé hinh s6 thong
thudng ngudi ta tim cac cuc tri ndy trén trudng ap (gid) toan mién tinh cia
muc md hinh thap nhit va xac dinh toa d cua diém cyc trj tim dugc. Quy dao
la duong ndi cac diém co toa do vira xac dinh. Boi vay chat luong mo6 phong
truong ap (gid) ctia mo hinh cang cao thi chat lugng xac dinh cac cuc tri nay
cang tbt, nghia 13 cang gan vai thuc va do d6 cac mod hinh khac nhau s& phat
hién ra s6 TC khac nhau ciing nhu quy dao cta chung khac nhau. Mt khéac vé
nguyén tic mo hinh phan giai cang cao thi kha nang phat hién cang cao... San
pham TC phat hién nhan duogc trén day dya theo nguyén tic d6. Vi 18 d6 viéc
mo hinh khu vuc phan giai cao c¢6 kha nang phat hién nhiéu TC hon trén Bién
bong so voi Best track 1a binh thuong va nhitng TC mdéi hon nay thuong 1a
nhitng ap thap nho hay xody nho phat trién trén Bién Pong va gan bo.

3.2.3 Phan tich két qua mé phéng mwa

Ta1 phan tich mua trung binh tirng ba thang va toan ndm trén khu vuc
nghién ctru thoi doan (1985-2007) cia APHRODITE lan luot biéu dién trén
Hinh 3.12.
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Hinh 3.12 Tdi phdn tich mua
APHRODITE (mm) trung binh thoi
doagn (1985-2007): (a) thang 12-2;
(b) thang 3-5; (c) thang 6-8; (d)
thang 9-11 va (e) trung binh nam

L3 3E8iEEEEEEsEREE

Két qua so sanh luong mua TB cua tai phan tich APHRODITE véi
luong mua TB tham sat clia cac tram synop trén lanh thd VN cho thdy tai
phan tich mua APHRODITE kha thién thdp. Tuy nhién sy phan bd cac trung
tam mua trén tai phan tich APHRODITE lai kha phu hop véi cac trung tam
mua 16n tham sat. Két qua nay s& gitp ich cho viéc danh gia két qua mo

phéng mua cua mo hinh cho khi hau hién tai (1985-2007).
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(d)
Hinh 3.13 Lwong mua trung binh (mm) thang 6-8 (a, b); thang 9-11 (c, d) mo
phong boi RegCM20 (trdi) va boi NHRCM?20 (phdai) thoi doan (1985-2007)

Phan bd tong lwong mua trung binh mua (mm) ctia khi hau hién tai
dugc biéu dién trén Hinh 3.13 v6i cot bén trai 1a mo phong ctia RegCM20
(Hinh 3.13a, c¢), cOt bén phai 1a m6 phong cua NHRCM?20 (Hinh 3.13b, d). So
sanh phan b tong lwong mua trung binh md phong boi hai mé hinh nay véi
phan b twong mg ciia tai phan tich APHRODITE trén Hinh 3.12 déu thay
mua cia RegCM20 kha thap hon tai phan tich va cang thdp hon mua cua
NHRCM?20. RegCM20 gan nhu khong phat hién dugc cac trung tim mua 1on
trén 1anh tho VN trong lac NHRCM20 cho md phéng mua cao hon tai phan
tich nghia 1a gan vé&i thuc hon, va dic biét NHRCM?20 tai sinh kha tdt cac
trung tdm mua lon theo mua trén lanh thd VN, dién hinh 12 vao ba thang 6, 7,
8 (Hinh 3.13b) thé hién 5 cac trung tim mua Ién & Ca Mau, Tay Nguyén,
Tay Truong Son ciing nhu ¢ Bic Quang, Muong T¢, gibng véi phan b cua

tai phan tich (Hinh 3.12c¢). Nguoc lai trung binh mua ba thang 9, 10, 11 (Hinh



3.13d) lai tip trung mua & phia Pong Truong Son va ven bién gan gidng véi
phan bd cua tai phan tich APHRODITE (Hinh 3.12d).

Hinh 3.13 biéu dién phan bd tong lwong mua nim trung binh (1985-
2007) mdé phong dugc cua hai mé hinh va so sanh véi tai phan tich
APHRODITE. Két qua cho thdy mé phong luong mua cia NHRCM20 (Hinh
3.13b) 16n hon so véi md phong bo1 RegCM20 (Hinh 3.13a) va 16n hon ca
mua tai phan tich cia APHRODITE (Hinh 3.11e). Xét vé dién mua c6 thé
nhan thdy sy phu hop hon vé phan bé mua cia NHRCM20 so véi cua
RegCM20 ¢ nhitng ving mua 16n.
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Hinh 3.14 Tong lwong mwa nam trung binh (mm) thoi doan (1986-2007) mé
phong cia RegCM?20 (a) va cua NHRCM?20 (b)

Piém dang chu y 1a trén tong lwong mua TB nim (Hinh 3.14)
NHRCM20 mé phong kha tdt cac trung tdm mua 16n & ving Tay Bic la
Muong T¢ va Bac Quang ciing nhu trung tim mua 16n Bao Loc-Lam Péng ¢
phia nam Tay Nguyén va trung tdm mua l6n trén vung Ca Mau ¢ NB. Su
phan bd cac trung tdm mua cia NHRCM?20 kha phi hop voi phan bd mua cia
APHRODITE.

Luong mua TB ndm md phdéng cua hai mo6 hinh RegCM20 va
NHRCM20 cho trén Hinh 3.14 khong nhitng cho thay sy khac nhau rat 1on
giita lugng mua ciia hai mé hinh ma con chi ra rang RegCM20 khong tai sinh

duoc cc trung tAm mua 16n trén 1anh thé VN néu trén.
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Trén Hinh 3.15 13 biéu dd tu diém tong lwong mua trung binh (mm) dé
so sanh su phu hop giita mua md phong (truc tung) véi mua quan tric (truc
hoanh). Tu day ta thﬁy, khac v6i nhiét do, mua c6 su bién dong manh hon,
cac diém gia tri phan tan nhiéu hon xung quanh dudng chéo t6i wu. Hinh
3.15¢ cho thdy tong lwong mua md phong trung binh nim béi NHRCM20
thudng cao hon so véi quan tric trong khoang lwong mua (2000-2500) mm,
trong khi & khoang mua (1000-2000) mm thi mua mo6 phong cia NHRCM20
lai c6 xu hudng thién thap.

M6 phong boi RegCM20 thé hién rd su thiéu hut luong mua so véi
quan tric & hau hét cac ngudng mua. Xét riéng lugng mua trung binh nhiéu

nam cua ba thang (6, 7, 8) (Hinh 3.15a) la thoi ky mua mua trung véi mua gio



mua mua hé ta thdy gia tri moé phong bdi NHRCM20 phan bd tuong dbi déu
vé ca 2 phia ctia duong chéo, trong khi d6 lwong mua trung binh nhiéu nim
ctia ba thang (6, 7, 8) md phong béi RegCM20 thap hon nhiéu so v6i tham
sat. Trong ba thang tiép theo (9, 10, 11) xu thé lugng mwa moé phong cua 2 mod
hinh cling tuong tu, ngoai ra mic do phan tdn cua céc giad tri mua trong
khoang thoi gian nay con manh hon so véi ba thang truée (6, 7, 8). Phan bd
lugng mua thang (mm) trung binh nhiéu nim (1985-2007) dugc biéu dién
trén Hinh 3.16. Nhin chung tir day ta thay:

a) Vao mua mua, thang (4-11), RegCM20 cho m6 phong mua qua
thién thap so véi NHRCM20 ciing nhu so v&i tham sat, nhung lai thién cao
vao mua kho (thang 12 dén 3).

b) Néu so sanh két qua mo phong mua giira cac khu vuc thi NHRCM20
tai sinh mua khu vuc Nam B6 (Hinh 3.16d) vao cac thang 4-8 kha gan voi
tham sat trong lac & Bac Bo (Hinh 3.16a) vao thoi gian nay lai thip hon so
v6i tham sat. Nhung d6i v6i ca Trung Bo (BTB+NTB) (Hinh 3.16b va 3.16¢)
thi mua mé phong cia NHRCM?20 lai kha gan véi tham sat cho sudt mua mua
(thang 4 dén 11) véi cuc tri vao thang 10 giéng nhu mua tham sat.

¢) Néu xét trung binh trén toan lanh thé VN (Hinh 3.16¢) thi mura mo
phong cia NHRCM20 sat voi quan tric hon trong cac thang tir 1-4 va tir 9-12,
cac thang con lai (5-8) c6 xu thé thip hon so véi quan tric va mua mo hinh
cuc dai vao thang 10 kha phu hop voi tham sat. Tt hai nhan xét b) va c) co
thé suy ra rang tong lwong mua trung binh trén 1anh tho VN chi phdi béi mua

Mién Trung.
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Hinh 3.16 Phdn b6 lwong muwa TB
thang (mm) thoi dogn (1985-2007)
cua hai mo hinh va tham sat cho cac
khu vwc: (a) BB, (b) BTB, (c) NTB,
(d) NB va (e) Toan VN. Truc tung —
lwong mwa (mm); Truc hoanh -
thang. Cdc ky hiéu giéng nhw trén
Hinh 3.3.

Trén Hinh 3.17 cho ta dién bién logalO cua tan suit luong mua ngay

TB nhiéu nim ciia tham sat synop ciing nhu moé phong bdi hai mé hinh

NHRCM20 va RegCM20 cho cac khu vyc khac nhau. Nhin chung, tir dién

bién cac dudng cong trén hinh cho thiy duong moé phong ciia RegCM20 gan

nhu ludn nam dudi duong mé phong cia NHRCM20 va cang dudi hon dudng

tham sat. Diéu d6 co nghia rang, RegCM20 khong chi mé phong cuong do

mua rat thép hon ma con nim bat duge it tran mua hon so véi NHRCM20 va



so v61 tham sat doi voi ngudng mua

ngudng mua nay la 200 mm/ngay.
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Hinh 3.17 Tén sudt (%) mwa ngdy TB

nam thoi doan (1985-2007)

cho cac

khu vuc va toan VN cua tham sat va

cua hai mo hinh. Truc tung-logal(

ciia tan sudt (%), Truc hoanh-luong

mua ngay TB nam (mm). Ky hiéu

giong nhw trén Hinh 3.3

P6i voi nhimg ngudng mua >250mm/ngdy tan suat luong mua ngay

ctia NHRCM?20 van luon nam dudi duong tham sat nhung dién bién tan suét

mua ngay cua RegCM20 trd nén phiic tap.
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Hinh 3.18a Tan sudt (%) muwa ngdy
TB mua he (6-8) cho cac khu vuc va
toan VN thoi dogn (1985-2007) cua
tham sat va cua hai mo hinh. Truc

tung-logal0 cia tin sudt; Truc

TB mua

(mm). Ky hiéu giong nhw trén Hinh
3.3

Tan suat (%) mua ngay TB ba thang (6-8) thoi doan (1985-2007) cho

timg khu vuc va toan VN cta tham sat va mo phong boi hai mo hinh biéu

dién trén Hinh 3.18a. Nhin chung tir hinh ndy nhan thy dbi véi mua mua he

(thang 6-8) duong cong tan sudt cia NHRCM20 kha gan véi duong cong

tham sat cho tung khu vuc ciing nhu cho toan VN, trong khi d6 duong cong

tan suat cua RegCM20 lai bién doi phtrc tap, dac biét ddi voi mua 16m.
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Hinh 3.18b biéu dién tuong tu dién bién cua tan suat gidng nhu Hinh

3.18a nhung cho ba thang mua thu (9-11). Pbi v6i mua thu ta thay duong

cong ciia RegCM20 gan hon véi dudng cia NHRCM20 va dudng cong tham

sat doi voi timg khu vuce va toan VN. Piéu d6 ¢6 nghia 1a RegCM20 cho mua

mo phong trong cac thang mua thu (thang 9-11) tét hon so véi mua he, tuy

nhién van kém hon so véi NHRCM?20.

Tt ca nhitng phan tich trén déi véi T2m, xody thudn nhiét doi ciing

nhw lwong mwa va phdn b6 mwa mé phong boi hai mé hinh thiy tinh



RegCM20 va bat thiy tinh NHRCM20 trén ddy da chirmg minh dwoc rang
NHRCM20 tdi sinh khi hdu hién tai trén khu vwc VN-BD t6t hon han
RegCM20 va cang di vé nhitng vi dg thap gan hon véi xich dao thi tinh wu
viét ciia NHRCM20 cang béc 16 16 hon so véi ciia RegCM20. Nhir vdy, bang
tinh todn thuc nghiém da chi ra dwoc vai tro cua su phat trién bat thuy tinh
trong khi quyén nhiét di tang dan cing véi sy gidm ciia vi d.

Véi @6 phan giai nay mo hinh khi hdu khu vyc bat thay tinh
NHRCM20 dugc chon cho nghién cuu li¢u tiép tuc downscaling dé tang do
phan giai (chang han voi 5km phan gidi ngang va 50 muc dimg =
NHRCMO05) thi chit lwong mé phong khi hau hién tai cia NHRCMOS5 c6 6t
hon khong? Két qua cua thir nghiém T2 tiép theo s& tra 101 cau hoi nay.

3.3 Phin tich két qua m6 phéng khi hau hién tai (1985-1995) ciia mé hinh
khi hau khu vue bt thiiy tinh phan giai cao NHRCMO05. Thir nghiém T2.

No6i dung khoa hoc cua thir nghiém T2 1a tiép tuc phuong phap
dynamical downscaling dé chay mé hinh NHRCM véi d6 phéan giai cao hon
(5km va 50 muc) dugc ky hiéu 1a NHRCMO5 v6i s6 liéu dau vao la két qua
mé phong ciia NHRCM?20 trong thir nghiém T1 cho mién nho hon twong tng
v61 Hinh 1.2 & Chuong 1 nhung chi cho thoi doan (1985-1995) vi véi d§ phan
giai ctia T2 khéi luong tinh toan cho ludi nay véi sb nat ludi dat dén
(541x501x50) s& vo cung 16n nén khong thé tinh dai hon. Dudi day 1a phan
tich két qua mé phong ctia thir nghiém T2 lan luot cho nhiét do (T2m), xody
thuan nhiét doi (TC), lugng mua, vi tri ving mua va so sanh v&i két qua
tuong ing cua T1 va véi tham sat.

3.3.1 Phén tich két qud mé phong nhiét dp muc 2 mét - T2m

Trén Hinh 3.19 biéu dién phan bd cua hiéu sd nhiét d6 T2m gitta mo
phong cuia NHRCMOS5 (Hinh 3.19a), NHRCM20 (Hinh 3.19b) va RegCM20
(Hinh 3.19¢) va tai phan tich APHRODITE cho mua h¢ (thang 6-8) thoi doan
(1985-1995). Tl phan b nay ta thdy trén phan 16n lanh tho ciia ban dao Pong



Duong thi RegCM20 cho md phong T2m qua thién thdp, trong khi

NHRCM20 lai cho mé phéng T2m cao hon so voi tai phan tich
APHRODITE, trong khi d6 NHRCMO0S5 cho m6 phong T2m cao hon so véi

NHRCM20. Pinh lugng hon s€ dugc xem xét trong nhitng danh gia dudi day.

NHRCMOSKM - JRA2S

A average Im tesperature diff.

...........

Sned

......

1007 04

1

. ©

Parisd: 1985-1805

" el 4.5
- L e : 0
Vg i 1 S o
g 35
> D 8
N i
o ..

NHRCM2OEM - JRAZS

TA averags

n temperaturs diff,

.

S ._“y'.'f'

‘?)?."-h:

- .

70"
5

Hinh 3.19 Hiéu sé T2m giita mé
hinh va tdi phan tich APHRODITE

trung binh cua 3 thang (6-8) thoi
doan (1985-1995): (a) NHRCMOS;

(b) NHRCM20; (c) RegCM20

T2m trung binh thang cta thoi doan (1985-1995) trén cac vung BB, NB
va toan VN theo md phong cia NHRCM20 va NHRCMO5 duoc biéu dién
trén Hinh 3.20. Nhan xét suy ra tir Hinh 3.20a 14 d6i voi BB ca hai phién ban
NHRCM20 va NHRCMO5 déu mé phong thién cao T2m tir thang 1 dén thang
8 nhung kha phu hop véi tham sat tir thang 9 dén thang 12. Bdi véi NB (Hinh

3.20b) md phong T2m ciia ca hai phién ban nay gan véi thuc hon nhung van

hoi thién cao tir thangl dén thang 4. Trén TB toan VN, T2m TB thang cua
NHRCM20 va NHRCMO5 trung khit vi nhau va voi tham sat tir thang 9 dén

12, nhung van duy tri thién cao tir thang 1 dén 8.
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Trén Hinh 3.21 1a tan suat nhiét 46 T2m trung binh ngdy thoi doan
(1985-1995). Vé tong thé trén khu vire BB ¢4 hai phién ban NHRCM déu cho
tan suat cta nhimg T2m < 22 d6 C thap hon so v6i tham sat, trong khi tan
suat cla nhirng T2m > 30 do C lai cao hon so véi tham sat. Sy khac nhau ctia
phan bd tan suat T2m giira mo hinh va tham sat 1on nhat & gan 29 d6 C. Dbi
v6i NB ca hai phién ban NHRCM déu cho phéan bd tan suat T2m khéa phu hop
véi tham sat: tAn sudt cuc dai ndm quanh 27 d6 C, noi co tan suat 27% cla
tham sat, 29% cia NHRCMOS va 24% cia NHRCM?20. Trung binh trén toan
lanh thé VN d6i v6i nhitng nhiét do T2m trong khoang (30-37) do C tan suét
nhiét 6 T2m mo phong cta hai mo hinh cao hon tham sat. Piéu d6 ciing c¢6
nghia mo hinh cho mé phéng T2m & ving phd nhiét do cao (30-37) do C

nhiéu hon so véi1 tham sat.
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Tom lai, vé tong thé trén toan lanh thé VN chdt lwong mé phong T2m
ciia hai phién ban NHRCM20 va NHRCMOS5 gin twong dwong. Ngodi ra, tir

nhitng phdn tich két qua mé phéng trén day c6 thé két ludn rang mé hinh khi
hdu khu viecc NHRCM thich hop cho mo phong ché do nhiét trén khu vuc VN-
BD va dic biét can sir dung doi véi khu viee NB.
3.3.2 Phén tich két quda mé phéng xody thudn nhigt déi (TC) trén Bién
Dong

Trén Hinh 3.22 1a s6 nhitng quy dao cua TC (bdo va ap thap nhiét d6i-
ATND) ma NHRCMO05 mo6 phong dugc (bén phai) trong thoi doan (1985-
1995) trén khu vuc nghién ctru cho bén thang dién hinh va Best track tuong
tmg (bén trai) lay tir tdp s6 liéu ctia JIMA (Co quan Khi twong Nhat Ban).
Bang 3.2 tom tat tong s6 TC tuwong Gmg voi Hinh 3.22.

Tir ddy ta thay vao thoi ky ndy NHRCMO05 mé phong duoc nhiéu hon

téng s6 TC so v6i best track, dic biét rat nhiéu hon vao hai thang 8 va 9 (29



TC so véi 12 best track vao thang 8 va 26 TC so véi 11 best track vao thang
9). S6 nhitng TC nhiéu hon d6 thudong 1a nhitng ATND hoic 12 nhitng xoay
nho yéu xuat hién trén Bién Pong. Ching 14 nhitng hoan luu quy mé vira va
nho trong khu vuc chi c6 thé duge phat hién trong mo hinh phan giai cao (nhu
NHRCMO05) nhung khong duoc phat hién dugc trong cac md hinh phan giai
tho hon hay mé hinh toan cau.
Bdng 3.2 Tong s6 TC mé phong béi NHRCMOS va best track tir thang
7-10 cua thoi doan (1985-199)5)

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

Tén suat (%) cuong do TC (do bﬁng tdc do gi6 cuc dai) hoat dong trén

khu vyc nay trong thoi doan (1985-1995) mo phéng dugc cia NHRCMOS,

NHRCM?20 va tham sat duoc biéu dién trén Hinh 3.23.




o
e
¥
Mg
A |
wl 2k
3%
2 () i
7
- Foy o ¥ ’
® % IS Y
Y - & e
A o A

paricd: 1sm6-1098 paricd: 1ome 1998

o Thang 7 Best track Thang 7 NHRCM05

13 7o tracks im menth 08

Thang 8 Best track Thang 8 NHRCMOS
¥ "&q
.:I; !
w 'h__ LYY i

Rasicd: 1801088 Paricd: 1086-1308

Thang 9 Best track Thang 9 NHRCMOS

Besttrack 20 72 sraoks in menth 10 MHBSOSEN - JRAZS

27 7 tracks Ln month 10

>
o " o o T
ES - . - . .

pariod: 1386-1908

Thang 10— Best track Thang 10 - NHRCMO5
Hinh 3.22 Tap hop nhitng quy dao cua TC mo phong duwoc cua NHRCMO0S5

(phdi) va best track theo JMA (trdi) trong miia bdo tir thang 7 dén thang 10
cua thoi dogn (1985-1995).



Theo trung binh nam (Hinh 3.23a) NHRCM20 chi mé phong dugc bao
c6 cuong do gid cuc dai tir 15 m/s dén 37 m/s véi tAn suét cao nhét cia cuong
d6 & quanh 17m/s va nhin chung 1a yéu hon so v&i Best track. Trong khi d6
NHRCMO5 lai ¢6 thé mé phong duge ca nhitng TC c6 cudng do rat manh voi
tdc do gi6 cuc dai cd 38 m/s dén 47 m/s va kha gﬁn voi cuong do cua Best

track.
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(a) Trﬁng binh ném_“
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(c) Thang 9-12

Period: 1986-19

Moath Paricd: 1986-1995

(d) s6 TC trung binh thang
Hinh 3.23 Tan sudt cwong do TC (%) cho tirng mia thoi doan (1985-1995).
Truc tung-tan sudt (%), truc hoanh-téc dé gié cwc dai (m/s). Ky hiéu giong
nhu trén Hinh 3.20.
Nhin chung theo trung binh miia NHRCM20 mé phong duoc nhiéu hon

nhimg TC yéu va it hon nhitng TC manh, nguoc lai NHRCMO5 lai mé phong
dugc nhiéu hon nhitng TC manh va it hon nhitng TC yéu (dudng cong cua
NHRCMO5 1éch phéi so véi dudng cong cia NHRCM20) va gan véi Best
track. V& mua hé c6 khi NHRCMO5 con méd phong dugc ca nhitng TC manh
hon best track (Hinh 3.23b).



Dién bién cta sé TC trung binh nim thdi doan (1985-1995) mé phong
ctia hai phién ban nay va Best track trén Hinh 3.23d cho thdy NHRCM20 cho
két qua mo phong sé con bio khac véi tham sat nhung khong hé théng: cao
hon best track vao thang 6 va 8 nhung lai thip hon best track vao thang 7.
Trong khi 6 NHRCMO5 luén mé phong duoc nhiéu TC hon so véi best track
va gan nhu hé thng, loai trir thang 3.

Nhitng két qua trén day cho thdy véi phan gidi cao hon NHRCMO05 mé
phong dwoe cwong do TC manh hon so véi NHRCM20, nghia la gan véi thie
hon; véi phédn gidi cao hon NHRCMOS5 cé thé tdi sinh dwoc nhiéu nhiing
ATND va xody nhé xudt hién trén BP ma khéng cé trong tdp sé liéu Best
track.

3.3.3 Phén tich két qui mé phong muwa

Luong mua trung binh ndm (mm) moé phéng cua NHRCMOS,
NHRCM?20 va tai phan tich APHRODITE cho trén Hinh 3.24. Tir dy ta thiy,
NHRCMOS5 cho cudng do0 mua cao hon va voi cac trung tdm mua lén trén
lanh thd VN rd hon (nhu Bic Quang va Mudng Té ¢ Tay Bic, Méng Cai, ven
bién Mién Trung, Bao Loc-Lam Pdng & phia nam Tay Nguyén va Ca Mau &
Nam B9) so v6i NHRCM20 va so véi tai phan tich APHRODITE. Két qua
danh gia trong muyc 3.2.3 da khang dinh mua tai phan tich APHRODITE thép
hon mua tham sat. Pidu d6 c6 nghia lugng mua mé phong cia NHRCMO5
gan voi mua tham sat hon so véi cia NHRCM20. Vi tri clia cac trung tim
mua TB nam cua NHRCMOS5 kha phu hop voi tdi phan tich mua
APHRODITE.
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AFHRODITE (a) Annual mean precipitaties mm ? (b)

E_=F TR A Hinh 3.24 Tong lwong mua trung binh
) s Ty, el = nam (mm) thoi ky (1985-1995) cia:
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(c)
Trén Hinh 3.25 cho ta lugng mua trung binh (mm) ba thang 6-8 thoi

doan (1985-1995). Giéng nhu d6i véi lugng mua TB nim, & ddy NHRCMO5
cling cho mé phong mua t6t hon NHRCM?20 ca vé luong mua va vi tri cac
trung tdm mua trén lanh thd VN va gan véi tai phan tich APHRODITE hon,
VOl cac trung tAm mua 16n tdp trung phia tdy Truong Son vao mua he, Tay
Nguyén va Nam Bo. Piac diém quan trong 1a phan b vi tri cac trung tim mua
16n mo6 phéng dugc cuia NHRCMOS (Hinh 3.25a) va cia NHRCM20 (Hinh
3.25b) kha phu hop véi tai phan tich APHRODITE, trong d6 cuong d§ mua
cua NHRCMOS5 manh hon so véi cia NHRCM?20 va tai phan tich.
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(b)
Hinh 3.25 Lwong mua trung binh ba

thang 6, 7, 8 (mm) thoi doan (1985-
1995) cua: (a) NHRCMOS5, (b)
NHRCM20 va (c) tai phdn tich
APHRODITE
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(c)
Trén Hinh 3.26 1a két qua m6 phdong lugng mua TB, giong nhu Hinh

3.25, nhung cho ba thang 9, 10, 11. Piém ndi bat & ddy 1 vao 3 thang nay
mua 16n tap trung trén ving ven bién Mién Trung va manh hon nhiéu so voi
tai phan tich.

Phan bd luong mua trung binh thang (mm) thoi doan (1985-1995) cho
tung khu vuc mo6 phong dugc cia NHRCMO0S5, NHRCM20 va tham sat duoc
thé hién trén Hinh 3.27. Nhan xét chung tir Hinh 3.27 13 vao céc thang dong
(11 d&n 3) mua mo hinh gan trung véi mua tham st trén ca bon khu vuce va
trén toan VN. Su khac nhau vé luong mua gitra mo hinh va tham sat thé hién
trong cac thang muia mua (thang 4 dén 10). Trén khu vuc BB, NHRCMO5 cho
mua thap hon mua tham sat nhung van cao hon mua cia NHRCM?20 véi cuc
dai mua tham sat vao thang 7, nhung cuc dai mua mo hinh lai vao thang 8.

Pbi voi BTB va NTB lugng mua cia ca hai phién ban NHRCM (05 va 20)



kha phu hop véi mua tham sat trong gan suét mua mua véi cuc dai mua vao

thang 10 trung véi tham sat. Riéng d6i vdi Nam Bo NHRCMO5 cho md

phong mua 16n hon mua cia NHRCM20 va mua tham sat tir thang 5 dén

thang 9 voi cuc dai mua vao 2 thang 7 va 8.

883

238 EEEIEEEREE S

SR EE SRR RS,

(c)
Trung binh trén toan lanh tho VN (Hinh 3.27¢) mua cia NHRCMO5
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(b)
Hinh 3.26 Lwong mua trung binh ba

thang 9, 10, 11 (mm) thoi doan
(1985-95) cua: (@) NHRCMOS, (b)
NHRCM20 va (c) tai phdn tich
APHRODITE

gan tring v6i mua tham sat trong hau hét cac thang loai trir thang 8 hoi thap

hon thdm sat nhung lai cao hon thdm st vao hai thang 9 va 10 véi cuc tri vao

thang 10, trong khi mua cia NHRCM20 gan nhu ludn thap hon tham sat.
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: T Hinh 3.27 Dién bién tong luwong mua

TB thdang (mm) thoi doan (1985-
1995) cho cac khu vuc va toan VN.

Ky hiéu giong nhw trén Hinh 3.20.

“Moath Period: 1985-1995

(e) Toan Viét Nam ,
Trén Hinh 3.28 1a phan bd tan suat mua ngay trung binh mua va trung

binh nim thdi doan (1985-1995). V& tong thé phan bd tin suat mua ngay cua
NHRCMO5 pht hop v6i tham sat hon so v6i cia NHRCM20.Tuy nhién d6i
v6i mua 16n va cuc 16n thi sy khac nhau trong phan bd tan sudt mua ngay
giita mo hinh va tham sat tré nén phic tap khong quy luat. Vi du vé mua he
(6-8) 3 BB, BTB (Hinh 3.28 a va b) d4i v6i luong mua ngdy < 150mm thi tan
sudt mua cua ca hai phién ban bat thuy tinh ndy déu gan véi tham sat, trong
d6 tan suat mua ngay cia NHRCMOS5 van thé hién tot hon, nhung doi véi

mua > 150mm thi sy khéc nhau gitta mo6 hinh va tham sat tré nén khong quy



luat. P6i véi NB véi ngudng mua ngdy tir 100mm dén 200mm c6 sy khac
nhau 16n ciia tan suat mua gitta NHRCMO5 véi NHRCM?20 va tham sat (Hinh
3.28c¢). Tuy vay néu tinh trung binh nidm trén toan VN thi tin suit mwa ngay
trung binh cia NHRCMOS5 kha tring véi tham sat cho dén ngudng mua ngay
gan voi 350mm (Hinh 3.28d) trong khi gia tri twong tng cia NHRCM?20 thap
hon tham sat. Tuy nhién danh gid mua mo hinh bat thuy tinh phan giai cao
nhu NHRCMO3 trén lanh thé c6 dia hinh phtrc tap nhu VN can co sb liéu mua

trén luoi day dic hon so voi ludi tham sat synop.

39, Domain: 5B Daily precipitation frequency , 3, Domain: BTB Daily precipitation frequency
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Hinh 3.28 Tan sudt lwong mwa ngdy trung binh mua hé (6-8) va trung binh
nam thoi doan (1985-1995) cho cac khu vuc va toan VN. Truc tung-logal(
ciia tan sudt, truc hoanh-lwong mwra ngdy (mm). Ky hiéu giong nhw trén Hinh
3.20.

Tir phan tich két qua cta thir nghiém T2 ¢6 thé két luan 13 NHRCMO5
cho mo phong khi hau trén ving VN-BD vé tong thé tot hon so véi

NHRCM20, loai trir mua dbi véi khu vee NB NHRCM20 cho két qua gﬁn VOl



quan tric hon va ddi véi T2m thi hai phién ban nay cia NHRCM cho két qua
mo phong twong duong. Bé tai BDKH-01 sé& sir dung ca hai phién ban nay dé
chay du tinh khi hau trén khu vuc VN-BD cho tuong lai g?m (2015-2039).

3.4 Két luan va lua chon mé hinh sir dung cho du tinh khi hiu va xay
dung kich ban ECE do BDKH cho khu vuc VN-BD

a) Tur so sanh danh gia san pham mo phong cta hai mo hinh thity tinh
RegCM20 va md hinh bat thuy tinh NHRCM20 (thtr nghiém T1) suy ra két
luan:

Péi v6i T2m: Vé tong thé RegCM20 cho md phong T2m qua thién
thap trong lic NHRCM20 cho mé phong T2m hoi thién cao. Vao cac thang
mua hé (thang 3-8, Hinh 3.2b va 3.2¢) mo6 hinh RegCM20 cho m6 phong T2m
t6t hon trong khi vao cac thang mua dong (thang 9-2, Hinh 3.2d va 3.2¢) thi
m6 hinh NHRCM20 lai cho mé phong T2m tot hon. Véi ngudng nhiét do
dudi 20 ¢6 C mo phong ciia RegCM20 thap hon han so véi quan tric dbi véi
ca hai mua. Cang di vé phia nam VN (vi d6 cang thdp hon) chat luong mo
phong T2m cia NHRCM20 cang cao hon so vd1 RegCM20. Riéng trén khu
vuc Nam B¢ (Hinh 3.8) mo phong phan bd tan suat trung binh ngay cho toan
nim T2m ctia NHRCM20 t6t hon han so voi md phong ctia RegCM20 mot
cach hé thong cho ca mua dong va mua hé. Nhimng két qua nay khang dinh
rang mo hinh thay tinh RegCM20 boc 16 16 yéu diém ddi voi ving nhiét doi
can xich dao. Déi véi TB va NB can st dung mo hinh bat thuy tinh.

Déi v6i bao (TC): Nhin chung NHRCM20 mé phong duoc cudng do
TC manh hon so véi RegCM20, nhung ca hai mé hinh déu cho cudng d6 bao
yéu hon so voi tham sat. Trén trung binh nim s TC mé phong duoc cua
NHRCM20 gan véi tham sat hon nhiéu so véi cia RegCM20. Vao céc thang
5 dén 10 s6 TC mé phong duoc cia NHRCM?20 con cao hon so vdi best track
vi NHRCM20 phat hién duoc ca nhitng ap thap nhiét di xuat hién trén Bién

Pong ma khong co trong tap so liéu best track.



Dbi voi mua: RegCM20 gan nhu khong phat hién duoc cac trung tim
mua 16n trén ldnh thd VN trong lic NHRCM20 cho mé phéng mua cao hon
tai phan tich nghia 1a gan véi thuc hon, va dic biét NHRCM20 tai sinh kh4 tét
céc trung tAm mua 16n theo mua trén 1anh thd VN, dién hinh 1 vao ba thang
6, 7, 8 NHRCM20 mé phong khé tbt hai trung tdm mua 16n & ving Tay Béc
1a Muong Té va Bic Quang ciing nhu trung tim mua 16n Lam Pong phia nam
Tay Nguyén va trung tdm mua 16n trén ving Ca Mau.

Két luan chung tir T1: NHRCM20 cho md phong khi hau trén khu vuc
VN-BD tbt hon han RegCM20, dac biét ddi voi khu vue Trung B6 va Nam
Bo.

b) Tir so sanh dénh gia san pham mé phong khi hau khu vuc VN-BD
ctia hai phién ban bat thay tinh NHRCM20 va NHRCMO5 (thir nghiém T2)
suy ra két luan:

Dbi v6i T2m: Pdi voi BB ca hai phién ban NHRCM20 va NHRCMO05
déu mo phong thién cao T2m tir thang 1 dén thang 8 nhung kha phu hop véi
tham sat tir thang 9 dén thang 12. Pbi v6i NB mo phong T2m cua ca hai
phién ban nay gan véi thuc hon nhung van hoi thién cao tir thang 1 dén thang
4. Trung binh trén toan 1anh thd VN chat luong mo phong T2m cia hai phién
ban NHRCM20 va NHRCMO5 gan twong dwong. Két luin suy ra tir mo
phong T2m 1a dbi v6i NB can st dung mé hinh bat thuy tinh va sy khac nhau
gitta NHRCM20 va NHRCMO5 1a khong 16n.

Dbi véi bido: Vi phan giai cao hon NHRCMO05 mé phong duoc cudng
dd TC manh hon so véi NHRCM20, nghia la gﬁn vo1 thuc hon; véi phan giai
cao hon NHRCMO5 c6 thé tai sinh duoc ca nhitng ATND va xoay nho xuét
hién trén BD ma khong c6 trong tap so liéu best track ctia IMA.

Do6i véi mua: Pbi véi BTB va NTB mua ciia 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. Riéng ddi véi Nam B6 NHRCMO5 cho md phong mua 16n



hon mua cua NHRCM20 va mua tham sat tir thang 5 dén 9 vé6i cuc dai mua
vao hai thang 7 va 8. Trén toan lanh thé VN mua cia NHRCMOS5 gan tring
v6i mua tham sat trong hau hét cac thang loai trir thang 8 hoi thap hon tham
sat nhung lai hoi cao hon tham sat vao hai thang 9 va 10 véi cuc tri vao thang
10, trong khi mua cia NHRCM20 gan nhu ludn thap hon tham sat. V& tong
thé mo phong mua cia NHRCMO5 gan v6i mua tham sat hon so voi mua cia
NHRCM20. Vi tri ctia cac trung tdm mua cia NHRCMOS5 phu hop hon véi tai
phan tich APHRODITE. Tan suit phan bd mwa cia NHRCMO5 phu hop véi
tham sat hon so v6i cia NHRCM20.

Két lugn chung

- NHRCM20 tai sinh khi hau hién tai (Nhi¢t d0 T2m, TC va mua) trén khu
vuc VN-BD t6t hon nhiéu so v6i RegCM20, ndi cach khac mo hinh bét thiy
tinh thich hop hon cho mé phdéng khi hau nhiét doi, dac biét doi véi vung
nhiét déi1 can xich dao nhu NB.

- NHRCMOS tai sinh khi hau hién tai trén khu vuc VN-BD phu hop véi tham
sat hon so vé1 NHRCM20, dac biét 1a cac trung tam mua 16n trén l1anh thd
VN. Riéng d6i v6i khu vue NB, noi mua sinh ra chil yéu boi hoan luu quy mo
16n 14 gié mua Tay Nam, can sit dung md hinh bat thily tinh nhung khong
nhat thiét phai phan giai rat cao.

Diéu can luu ¥ & ddy 1a dé danh gia chat luong mo hinh phan giai cao,
nhu NHRCMOS5 chang han, doi hoi sd liéu tham sat phai trén ludi phan giai
cao, dic biét ddi voi mua, trong khi ta lai st dung ludi tham sat synop. biéu
d6 dan dén nhirng danh gia nay chua du diéu kién dé tin cay va do d6 két qua
danh gia d6i v6i NHRCMO5 bang so sanh v4i tham sat mua chi ¢6 tinh tham
khao.

Tt nhitng két qua nghién ctru trén day cta hai thtr nghiém T1 va T2,

Pé tai BDKH-01 lwa chon md hinh khi hau khu vyc bat thuy tinh NHRCM



v6o1 phuong phép dynamical downscaling cho nghién ctru du tinh (Projection)
khi hau tuong lai gan dé thir nghiém xay dung kich ban vé ECE sinh ra do
BDKH cho khu vuc VN-BD trong hai thir nghi€ém T3 va T4 s€ duogc trinh bay
trong Chuong 4.



CHUONG 4
DU TiNH MOT SO HIEN TUQNG KHi HAU CUC POAN ECE
CHO KHU VUC VN-BP TRONG TUONG LAI GAN (2015-2039).
KICH BAN

Muc tiéu cudi ciing dit ra cua Dé tai BDKH-01 1a thir nghiém xay dung
mot s6 kich ban vé BPKH néi chung va ECE noi riéng cho khu vuc VN-BD
trong twong lai gan. Sau nhitng d4nh gia va két luan cudi Chuong 3 chung toi
s& sir dung mo hinh khi hau khu vuc bat thuy tinh NHRCM va phuong phap
dynamical downscaling vi diu vao 1a sé liéu tr md hinh toan cau
AGCM3.2H 1a HPA cho m6 phdng khi hau hién tai tur thoi ky (1979-2003) va
HNA-RCPS8.5 cho du tinh khi hiu twong lai gin dua theo kich ban RCP8.5
thoi ky (2015-2039) ciia Chuong trinh KAKUSHIN cta Nhat - goi tat 1a sd
lieu KAKUSHIN v61 @6 phan giai (0.5 x 0.5) do kinh vi tuong duong (60 x
60) km dé du tinh khi hau twong lai gan trén khu vuc VN-BP.

Trong qud trinh thuc hién Dé tai da c6 co hdi sir dung mdy tinh siéu
téc ngoai nuoc. Tan dung co hoi nay Pé tai da tranh thi thue hién nhiéu tinh
toan trén chudi sé lidu dai 25 nam véi phdn gidi cao, mot mdt dé nhiing két
qua tinh toan cua Pé tai ¢é do tin cay nhat dinh va cé thé tham khdo cho
nhitng nghién ciu khdc ciing nhw iing dung thie té, mdt khédc dé nhitng san
phdm tinh todn ciia mé hinh bt thiy tinh sir dung trong Dé tai c¢é thé ding
cho nhiéu nghién cuu co ban khdac ma chua thé thue hién dwoc trén may tinh
hién co o VN.

Dé tai di tién hanh tich phan NHRCM hai 1an trén may nghia 1a thuc
hién hai 1an dynamical downscaling:

1) NHRCM20 (phan giai 20km, 40 muc) v6i dau vao 1a sé licu KAKUSHIN

cho mién tinh 16n nhu trén Hinh 1.1 & Chuong 1.



a) cho 25 nam hién tai (1979-2003) tir tap s6 lieu HPA

b) cho 25 nam twong lai gan (2015-2039) tir tap sb lieu HNA-RCPS.5.
2) NHRCMOS5 (phan giai 5km, 50 muyc) v6i dau vao 1 dau ra cia NHRCM20
& muc 1) v&i mién tinh nhé nhu trén Hinh 1.2 & Chuong 1.

a) cho 10 ndm hién tai (1979-1988) theo mé phong NHRCM?20

b) cho 10 nim twong lai gan (2030-2039) du tinh cia NHRCM?20,
HNA-RCP8.5.

Két qua mo phong nhan dugc trén khu vyc nghién ciru theo kich ban
RCP8.5 cho khi hau hién tai va tuong lai dugc so sanh vdi nhau va véi tham
sat hién tai va lan luot trinh bay trong Chuong 4 nay.

Trong khuén khé kinh phi va thoi gian thuce hién cia cia mét dé tai,
trong hoan canh sir dung mdy tinh manh khéng mdy dé dang va thudn loi Dé
tai chi gidi han chii yéu ¢ nhitng ECE dién hinh cua nhiét déi la muwa Iom va
hoat dong ciia xody thudn nhiét déi (TC) va doi véi ché dg nhiét chi gidi han
nhiét do khong khi trén do cao 2 mét.

4.1. Phan tich dw tinh Khi hiu trén khu vuc VN-BP bing mé hinh
NHRCM20 véi dau vao 1a s6 litu KAKUSHIN theo kich ban RCP8.5 -
Thir nghiém phan giai tho T3

4.1.1 Phén tich két qua dw tinh nhiét dp khéong khi trén dp cao 2m - T2m

Két qua mod phong T2m trung binh 25 nim cia NHRCM20 cho hién tai
(1979-2003) va du tinh cho tuong lai gan (2015-2039) dwra theo RCP8.5 duoc
minh hoa qua phan b khéng gian ciing nhu danh gia bang so v&i tham sat.

Trén Hinh 4.1 12 phan bd T2m trung binh theo nim va theo mua, mo
phong bai NHRCM20 cho hién tai (bén trai) va du tinh cho tuong lai gan dua
theo RCP8.5 (bén phai). So sanh timg cip ctia phan bd T2m cia hién tai véi
du tinh tuong lai cho trung binh nam (a véi b), trung binh 3 thang xuan (¢ voi
d), trung binh ba thang he (e voi f) va va trung binh ba thang thu (g voi h) ta
thdy trong twong lai gan T2m ludn ting so voi khi hau mo phong hién tai, tuy
nhién vé1 muc d§ khac nhau cho cac khu vuc khac nhau. Su tang nay vo1 mire



d0 khac nhau dugc thé hién rd hon qua phan b hiéu s6 [T2m (2015-2039) —
T2m (1979-2003)], bicu dién trén Hinh 4.2.
(1979 2093)“ o __b) TB nam (2015-2039)

sEMEEEEHLRR

am
3%
.
az
as
I
.
a4
=
2
"
i
=

s adNEINEEERGE

Hinh 4.1 Phén bé T2m TB %eo%gm v;‘z theo mua cua NHRCM?20 cho hién tai
(1979-2003) (trai) va cho twong lai gan (2015-2039) dwa theo RCP8.5 (phdai).



Phéan bd TB nam ciia hiéu s6 nay (Hinh 4.2a) luén > 0.5 d6 C trén toan

luc dia, trong d6 trén phan 16n lanh thoé nam Trung Qudc qua phan 16n BB

dén Thanh Hoa, Nghé An mirc do ting ndy > 1 do C. Vé mua dong (Hinh

4.2b) trén toan luc dia do ting T2m van ludén > 0.5 d6 C, tuy nhién ving co6

gia taing T2m > 1 do C rat co lai vé phia déng bic cua Bic Bo.

Nguoc lai sang mua he d gia tang cia T2m trén khu vuc nghién ciru

tang manh rd rét (hinh 4,2¢). Néu xét riéng trén lanh thd VN, trén khu vyc NB

dén Tay nguyén hiéu sb nay > 0.5 d6 C, toan lanh tho BB trai dai suét MT

hi¢u s6 nay > 1.0 d0 C va c6 mdt vung dong bang ven bién BB voi do gia

tang T2m >1.5 d6 C.

a) TBnam
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Hinh 4.2 TB nam va TB ba thdng

=0

cua do chénh léch giita T2m tuwong

lai (2015-2039) va T2m hién tai

(1979-2003)

trén Hinh 4.3 cho phép ta danh gia sy bién d6i T2m trung

binh thang cho timg khu vuc cua VN theo kich ban RCP8.5 so véi tham sat.

Tir day ta thdy, T2m trong tuong lai gan hau nhu luén cao hon T2m hién tai



va cang cao hon tham sat hién tai trén ca bon khu vuc, loai trir d6i voi BTB
thi T2m mo phong hién tai gan trung véi tham sat tir thang 6 dén thang 11
trong ltic d6 & NB lai thap hon tham sat. Két qua cua su bu trir ndy 13 trung
binh trén toan lanh thd VN thi T2m mo phong hién tai gan triung khit véi tham
sat tir thang 6 dén 12 (Hinh 4.3¢).

a) Khu vuc BB b) Khu vuc BTB

Vung: BB Trung binh thang nhiet do 2m Vung: BTB
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vuéng do); kich ban twong lai gdn
dua theo RCPS.5 (tam gidc xanh luc)

Trén Hinh 4.4 biéu dién tan suit (%) ciia T2m trung binh ngay ting
khu vyc va cho toan 1anh thd VN. Tir ddy ta thay, pho cta tan suit T2m trung



binh ngay dich dan vé phia nhiét d6 cao hon tir thim sat sang mo phong hién
tai va sang kich ban twong lai. Piéu nay cho thdy T2m ting hé thong trong
tuong lai. Muc do chuyén dich tir hi¢n tai sang tuong lai thé hién 16n hon &
phia nhiét do cao ddi voi BB va BTB. Piéu d6 lan nita khéng dinh rﬁng, sur
nong 1én trén hai khu vuc nay manh hon so véi hai khu vuc con lai.

a) Khu vuc BB b) Khu vuc BTB

Trung binh nes, Vung: BB Tan suat nhiet do 2n trung binh ngay Trung binh nan, Vung: BTB Tan sust nhist do 2m trung binh ngay
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b6 chuan. Ham phan bd cho nhiét do s& dugce xac dinh dudi dang histogram



va dudi cia ham phan bd nhiét do nay cung cip cac thong tin lién quan dén
cac nhan t6 ECE nhu T2m.min va T2m.max. Tir Hinh 4.4 ta thay, theo kich
ban RCP8.5 tan sut cuia T2m.min giam trong twong lai (cudi phia trai) trong
khi tan suat ctia T2m.max ting trong twong lai (cudi phia phai) ddi véi ca bon

khu vuec.
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Tan suat (%) T2m trung binh ngay nhiéu nim cho timg khu vuc vao
mua xuén (ba thang 3, 4, 5) cho trén Hinh 4.5. Xu thé dién bién ¢ day ciing
giéng nhu trudng hop trén, tuy nhién voi mic d6 16n hon cia do dich chuyén

phé vé phia nhi¢t do cao hon tir tham sat sang kich ban hién tai va sang kich



ban tuong lai. Piéu d6 cho thidy vé mua xudn tin sut cia T2m.min giam
manh hon va tan suit T2m.max tang manh hon so véi trung binh nam, dac
biét dbi voi BTB va BB.

Hinh 4.6 biéu dién twong tu giéng nhu trén Hinh 4.5, nhung trung binh
cho ba thang 6, 7, 8. Xu thé bién ddi cua nhiét do cuc tri & day khong giéng
nhu mua xuén. V& mua hé tan suat T2m.min giam va tin suat T2m.max ting
voi mirc do nhe hon so v6i mua xuan, dic biét dbi voi BTB va BB.

a) Khu vuc BB b) Khu vyc BTB
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4.1.2 Phén tich két qua dw tinh lwong mwa

Két qua du tinh tong luong mua trung binh twong lai gan (2015-2039)
cia NHRCM20 dua theo RCP8.5 dugc minh hoa qua phan bd khong gian
tong lugng mua va danh gia bang so sanh véi md phong tong lwong mua
trung binh 25 nam cho hién tai (1979-2003) cia NHRCM?20 va vai tham sat.

Phan bd tong lwong mua trung binh mua va nim nhan duoc tir
NHRCM20 cho hién tai va du tinh twong lai dugc biéu dién trén Hinh 4.7;

So sanh phan bé tong luvgng mwa TB 3 thang xuan (3,4,5) cta hién tai
(Hinh 4.7a) v6i phan bd tong luong mua TB du tinh tuong tng trong tuong
lai (Hinh 4.7b) cho thdy vé mua xuan tong lugng mua trong tuong lai giam
trén hau hét cac khu vuc cta ving nghién ctru, thé hién rd trén hau hét lanh
thé Mién Trung va Tay Nguyén. Trung binh trong miia hé — mia mua (6,7,8),
so sanh Hinh 4.7¢ v6i Hinh 4.7d, tong luong mua giam rd rét kéo tir nira tiy
nam ctia BB cho dén subt gidi luc dia MT. DPac biét vao mua thu (9,10,11)
tong luong mua TB ting rd rét trén hau hét 1anh thd BB kéo dai subt dai MT
(so sanh Hinh 4.7¢ v61 Hinh 4.7f). Trén TB nam (so sanh Hinh 4.7g v61 Hinh
4.7h) luong mua trung binh trén lanh tho VN trong twong lai gan trung binh
c6 thé giam > 10% va c6 thé cao hon & trén khu vuc giita tdy nam BB va

Thanh hoa.
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Hinh 4. 7 Phan bé tong lwoﬁg mwa TB nam va TB mua mo phong boi
NHRCM?20 cho hién tai (1979-2003) — bén trdi, va duw tinh cho twong lai gin
(2015-2039) theo RCP8.5 - bén phai.



Xu thé dién bién trén day thé hién rd hon trén Hinh 4.8 - biéu dién ti s6

lugng mua trung binh. D6 1 ti sé giita luong mua twong lai so v&i lugng mua

hién tai nhan dugc tr NHRCM?20.
12,1,2
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d) 3 thang 9, 10, 11

NHRCMIOKM - KAKUSHIN Ty le lucng mus umw binh thoi ky SON =
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Thoi ky: 20

Hmh 48 Ti s6 lwong mua B gnfa
lwong mwa twong lai (2015-2039)
theo kich ban RCPS8.5 so voi luong
muwa mo phong hién tai (1979-2003)

cho tung mua va toan nam

So sanh ti sd 1u:0’ng mua trung binh theo céc maa trén hinh nay ta thay,

vé mua dong (ba thang 12,1,2) luong mua giam manh trén hau hét lanh thd

BB, giam manh hon trén m¢t vung ¢ Tay Nguyén (Hinh 4.8a). Trung binh

mua xuidn mua giam rd rét sudt giai MT tir Thanh Héa dén Nha Trang (Hinh

4.8b). Trung binh ba thang mua hé (6,7,8) luong mua giam sudt tir dong nam



BB dén Nha Trang va bac Tay Nguyén (Hinh 4.8¢). Dic biét trung binh mua
thu lugng mua ting manh trén hau hét khu vuc BB, tang nhe hon kéo dai dén
Pa Ning (Hinh 4.8d). Sy ting va giam lwong mua bu trir nhau, ti sd luong
mua trung binh nam (Hinh 4.8¢) cho thay luong mua twong lai giam trén BB
va TB nhiéu hon so v&i NB.

a) Khu vuc Bic Bo b) Khu vuc BTB

Vung: BB Luong mua trung binh thang Vung: ETB Luong mua trung binh thang
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Pé danh gia xu thé dién bién tong luong mua thang twong lai so vdi mo
phong hién tai va so voi tham sat cho tung khu vyce ta xem xét trén Hinh 4.9

biéu dién sy bién doi tong lwong mua trung binh thang cta du tinh tuong lai



theo kich ban vé1 md phong hién tai va voi tham sat cho tung khu vuc. Tu
day ta thay, doi vi BB tong lugng mua du tinh tuong lai (duong xanh luc)
gidm manh so véi tham sat hi¢n tai trong hau hét cac thang nguoc lai ddi véi
NB luong mua dy tinh tuong lai lai tang so voi mua tham sat hién tai vao cac
thang (6-9) nhung lai giam so véi tham sat hién tai sang cac thang (10-12).

Trén dién bién tong lugng mua nam TB trén toan VN mua du tinh cyuc
dai vao thang 9 trong khi mua tham sat hién tai cuc dai vao thang 10. Su khac
nhau nay cua tong luong mua TB toan VN nam giéng véi ctia khu vuc BTB.
N6i cach khac, dién bién tong lwong mua BTB chi phdi dién bién tong luong
mua toan VN.

Nhu ta biét, lrong mua ndi chung khong tuan theo phan b chuan ma
thuong c6 phan bd gamma. Dé tai quan tdm nhiéu dén yéu t6 mua 16n nén
histogram cho luong mua dugc hién thi trén thang loga dé c6 thé hién thi 1d
tan sudt xuat hién cta mua 16n moé phong khi so sanh véi quan trac (Kanada
va ccs, 2008; Kanada va ccs, 2010) va lwong mua c6 phan bé gamma dan dén
dudi phan b kéo dai sang phia phai.

Dién bién logalO tan sudt (%) tong lwong mua TB ngay trén cac khu
vue va toan VN vé mua xuin (3, 4, 5) dugc biéu dién trén Hinh 4.10. Dé tai
quan tdm dén tan suat mua 1on va cuc 16n, nghia 1a dén phan dudi bén phai
ctia phan bd logal0 tan suat. Tir Hinh 4.10 ta thdy su bién doi tan suat luong
mua ngdy rat khac nhau ddi v6i cac khu vuc khic nhau. Vi dy vé mua xuin
(Hinh 4.10) trén khu vuc BB tin suit mua TB ngay du tinh v6i ngudng 100 -
300 mm/ngdy noi chung giam so v4i tham sat hién tai nhung & BTB thi tan

suat mua TB ngay dy tinh v6i ngudng >100 mm/ngay lai it bién d6i hon.
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a) Khu vuc BB
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Hinh 4.10 Dién bién logal0 tan sudt
(%) tong lheong mwa ngdy (mm) TB
trong mua xudn (3, 4, 5) trén cdac khu
viuc va toan VN. Truc tung — Logal()
tan sudt (%), Truc hoanh — lwong mua
ngay (mm). Ky hiéu giong nhw trén
Hinh 4.3
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Hinh 4.11 Giong nhw Hinh 4.10,
nhung cho 3 thang mua he (6, 7, §)

Dbi v6i mua mua he (6, 7, 8) - mua mua, khi tong lugng mua TB ngay

o thé dat dén 400 mm nhu trén khu vuc BTB, dién bién logalO cua tan sut

(%) tong lwong mua TB ngay cho trén Hinh 4.11 c6 khac voi mua xuan. O

day tan sudt mua trung binh ngay voi ngudng >100 mm/ngay trong twong lai



ludn giam so v&i tham sat hién tai trén BB, BTB va NTB nhung lai ting ddi
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Hinh 4.12 Giong nhw Hinh 4.10,
nhung trong mua thu (9, 10, 11)

Vao mua thu (9, 10, 11) - miia mua & VN, khi tong lugng mua TB ngay
trén ca ba khu vuc (BB, BTB, NTB) c6 thé dat dén > 400 mm trén Hinh 4.12

thi sy khac nhau trong tan suat mua gifra tham sat va kich ban xuat hi¢n &

nhitng ngudng mua 16n hon.



4.1.3. Phan tich két qua duw tinh xody thudn nhigt déi — bao (TC)

S6 con bio (TC) trung binh ndm va trung binh miia md phong dugc cua
NHRCM20 dugc biéu dién trén Hinh 4.13, bén trai mo phong thoi ky hién tai
(1979-2003) va bén phai 1a du tinh tuwong lai gan (2015- 2039) dua theo kich
ban RCP8.5. Két qua & day cho thdy s6 TC trung binh mua ciing nhu trung
binh nam du tinh trong tuong lai giam di ro rét. Pac diém ndi bat & day l1a su
dich chuyén ving hoat dong ciia TC xudng phia nam trong tuong lai gan so
vo1 hién tai trong cac thang 9-12 (so sanh Hinh 4.13e v61 Hinh 4.13f). Trong
thoi ky hién tai (Hinh 4.13¢) ving hoat dong ctia TC bao phu ca Mién Bic va
Mién Trung VN, nhung trong tuong lai (Hinh 4.13f) ving hoat dong cua TC

dich xudng phia nam va chi bao phi Mién Trung.



a) TB thang 12,1,2 (1979-2003) b) TB thang 12,1,2 (2015-2039)
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Hmh 4. 13 S6 con bao (TC) TB mua va TB nam mé phong cua NHRCM20
cho thoi ky hién tai (1979-2003)-bén trdi; dir tinh cho thoi ky twong lai gin
(2015-2039) dwa theo RCP8.5-bén phdi.



a) 3 thang 3-5 (1979-2003) b) 3 thang 3-5 (2015-2039)

MNBSHIONM — kakushin

¢) 3 thang 6-8 (1979-2003) d) 3 thang 6-8 (2015-2039)
e) 3 thang 9-11 (1979-2003) f) 3 thang 9-11 (2015-2039)
g) Toan ndm (1979-2003) h) Toan nam (2015-2039)

Hinh 4.14 Tong s6 quy dao TC ciia 25 nam mé phong béi NHRCM20 cho
tng mua va cho toan nam. Cot bén trai moé phong cho hién tai (1979-2003);
Cét bén phdi du tinh cho twong lai gan (2015-2039) dwa theo RCPS.5.



Trén Hinh 4.14 13 tong sé quy dao TC 25 nim mo phong hién tai cua
NHRCM20 (bén trai) va dy tinh twong lai (bén phai) dya theo RCP8.5. So
sanh hai Hinh 4.13g véi 4.13h ta thdy (hay Hinh 4.14g v&i Hinh 4.14f) sé& thay
r0 su thu hep cua hoat dong TC trén lanh thd VN trong tuong lai gén va tac
dong cua bio dén ving Tay Béc va khu vuc Nam Bo giam rd rét.

Bang 4.1 cho ta gid tri cy thé cua tong s6 TC cho timg mua toan nim
mod phdéng dugc cua NHRCM20 cho 25 nam hién tai (1979-2003) va dy tinh
ctia NHRCM20 cho 25 nam tuong lai gan (2015-2039) theo RCP8.5. Nhu vay
theo kich ban nay téng sd TC trong sudt thoi doan (2015-2039) s& giam di
51.5 % so voi thoi doan (1979-2003), trong d6 3 thang 6-8 mtc 4o giam lon
hon (53.1 %) so véi 3 thang 3-5 (42.8 %).

Bang 4.1 Tong s6 TC trong 25 ndm mé phong hién tai va dw tinh twong lai
duwa theo RCP8.5 cua NHRCM20 trén khu viec VN-BD

Mua Thang 3-5 | Thang 6- 8 | Thang 9-11 | 25 nam
M6 phong hién tai 14 98 142 266
(1979-2003)
Du tinh tuong lai (2015- 8 46 66 129
2039) theo RCP8.5
Muc d6 giam tong sb 42.8 53.1 50.7 51.5
TC (%)

Tan suét (%) cudng do TC (téc d6 gi6 cuc dai m/s) trung binh mua va
trung binh nim ciing nhu s6 TC trung binh nim duoc thé hién trén Hinh 4.15.
Piém chung & ddy 1a cuong d6 TC md hinh (ca md phong hién tai va du tinh
tuong lai) yéu hon cuong d6 TC tham sat. Trung binh 4 thang 5-8 tan suat cuc
dai cua mo hinh dat & cuong do bao vai tbe do gi6 cuc dai 17.5m/s, trong luc
cua bao tham sat dat & cuong dé bao voi tbe do gi6 cuc dai 22.5 m/s (Hinh
4.15a). Dién bién nay dung cho ca trung binh 4 thang tiép theo (9-12). Piém

khac nhau ciia tan suat cuong d6 TC trong hai thoi ky nay 13 trong tuwong lai



tan suat cuc dai cta cuong do bdo (17.5m/s) trung binh bon thang 5-8 s& giam
nhung trung binh 4 thang 9-12 lai ting. Két cuc 1a tan suat cuong d6 TC trung
binh ndm cua md phdng hién tai va du tinh tuong lai theo kich ban gﬁn nhu

trung nhau (Hinh 4.15c¢).
a) Thang 5-8 b) Thang 9-12
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Hinh 4.15 Tan sudt (%) cwong d6 TC - do bang Vmax (m/s) trung binh mia
(a, b) va trung binh nam (c). S6 TC trung binh nam theo thang (d). Truc tung-
s6 TC; Truc hoanh-thdng. Ky hiéu: Best track (chdm tron xanh lam); mé
phong hién tqi 1979-2003 (hinh vuong do), du tinh twong lai 2015-2039 theo
RCPS8.5 (tam gidac xanh luc).

r

Ttr dién bién s6 TC trung binh nim theo thang (Hinh 4.15d) ta thiy so
TC trong tuong lai giam hé thong rd rét, giam manh nhat vao thang 9; ting

nhe vao thang 10 va thang 12.



Tom lai, theo kich ban RCP8.5 trong twong lai gan tong s6 con TC
giam manh (dén 51.5 %), ving hoat dong TC thu hep, nhung vé trung binh
cudng do bio it bién d6i. Két qua 1a lugng mua do bio mang lai trén phan 16n
lanh thd VN ciing s& giam manh.

4.2 Phan tich dy tinh ECE trén khu vwc VN-BP bing mé hinh
NHRCMO05 véi dau vio 1a s6 liéu diu ra cia NHRCM20 dwa theo kich
ban RCP8.5 - Thir nghiém phan giii cao T4

4.2.1 Phén tich két qua dw tinh nhiét dj khéng khi trén dp cao 2m - T2m

Két qua mo phong T2m trung binh 10 nim cia NHRCMOS5 cho hién tai
(1979-1988) va du tinh tuong lai gan (2030-2039) cia NHRCMO5 theo kich
ban RCP8.5 dugc minh hoa qua phan bd khong gian ciing nhu danh gia bang
so vo1 tham sat.

Trén Hinh 4.16 13 phan bé T2m trung binh theo nim va theo mua, mo
phong bai NHRCMOS5 ciia hién tai (bén trai) va cho twong lai gan theo kich
ban (bén phai). So sanh ting cdp cta phan bd T2m cua hién tai véi tuong lai
cho trung binh nam (a v61 b), trung binh 3 thang xuan (c véi d), trung binh ba
thang hé (e v6i f) va va trung binh ba thang thu (g véi h) ta thdy trong twong
lai gdn T2m ludn ting, tuy nhién véi mitc d6 khac nhau cho cac khu vue khac
nhau. Sy ting khac nhau nay duoc thé hién rd hon qua phan b hiéu sé [T2m
(2030-2039) — T2m (1979-1988)], biéu dién trén Hinh 4.17.

Phan bd TB nim cuta hiéu s6 nay (Hinh 4.17a) ludn ¢& 0.5-1 d6 C trén
toan luc dia, trong d6 trén phan 16n lanh tho xung quanh Ha Nbi trong khoang
1.0 dén 1.5 @6 C. V& mua dong (Hinh 4.17b) trén toan luc dia d6 ting T2m
van ludén 0.5-1.0 d@6 C, tuy nhién ving c6 gia ting T2m < 0.5 d6 C co lai trén
lanh thé Lao-Trung Qudc phia tdy bac cua Tay Béc cua VN. Nguoc lai sang
mua hé (thang 6-8) do gia tang cua T2m trén khu vyc nghién clru tding manh

rd rét (Hinh 4.17¢). Trén lanh thd VN tir Péo Ngang trd ra hiéu sd nay 1a 1.0-



1.5 @6 C va c6 mdt ving bao quanh Ha Nbi 1éch vé phia tiy véi mtc do ting

> 1.5 dg C, trong khi tir Béo Ngang trd vao hiéu s6 nay dat 0.5-1.0 d6 C.
b) TB nam (2030 2039) ~

- Trising %4

Parica: 1578

Hmh 4.1 6 Phan bo T 2m B theo nam va theo mud, mo phong bm NHISCM05
cho hién tai 1979-1988 va du tinh cho twong lai gan 2030-2039 theo kich ban
RCPS8.5



1007

- % | oy | > _{.';" . 40
- 4 | ST Pe: e Rt F a5
1 \?? =
"y SN S 20
J o

e - 20
T i, = 15
3 e /_'\ -y b
5 g X T L3
2, = 1 0.5
- | 10
L] 15
~ L 1 -

A Srai £ un s B
VR .| .

i iy e O Wb ity L
T N oasll EY
b & as
. o Thasag 5 £ a0
an
100"

NHRCMOSEM — KAKUSHI

104" 108° [XES XIS
Fericd: 20302039 - 197919
c) TB 3 thang 6-8
L JIA average Im temperatur

e differance °C

NHRCMOSKM - EARUSHIN

-
Cwpe e

-

A .
e k] e
v\‘_;.'-_;-r.f.' .
.

e

g,..r"'

i 7

[T

Hinh 4.17. TB nam va TB ba thang

cua do chénh léch gitta T2m dy tinh
twong lai 2030-2039 theo RCP8.5 va

T2m mo phong hién tai 1979-1988

Biéu dién trén Hinh 4.18 cho phép ta danh gia sy bién d61 T2m trung

binh thang cho ting khu vuc cia VN tir mé phong cua NHRCMOS theo kich

ban RCP8.5 so v&i mo phong hién tai va so vdi tham sat. Theo kich ban nay

T2m trung binh trong tuwong lai (2030-2039) luén cao hon T2m trung binh mo6

phong hién tai (1979-1988) va cang cao hon tham sat hién tai trén ca bén khu

vuc, trong d6 ¢6 mot s thang T2m ciia md phong hién tai gan tring v6i tham

sat, ca bi€t co noi thép hon tham sat hién tai.

Do6i véi BB va BTB sy nong 1én thé hién manh hon tir thang 2-8 va yéu

hon trong cac thang thu (9-11), trong khi d6i v6i NTB va NB thi sy nong 1én

thé hién gan nhu nhau trong su6t nam.
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Domain: BTB Monthly average Zm temperature
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d) Khu vuc N

Domain: NB Monthly average 2m temperature
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Hinh 4.18. Trung binh thang T2m cua
tung khu vuc va toan VN moé phong
cua NHRCMO5. Truc tung-Nhiét do
(do C), Truc hoanh-thang. Ky hiéu:
tham sat synop (cham tron xanh lam);
mé phong hién tai 1979-1988 (hinh
vuong do); dw tinh twong lai 2030-
2039 theo RCPS8.5 (tam gidc xanh
luc).
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d) Khu vuc NB

Daily average Zm temperature frequency
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Hinh 4.19 Tan sudt (%) T2m TB ngay

12 18 0

toan nam trén tung khu vuc va trén
toan VN. Truc tung: Tan sudt (%);
Truc hoanh - Nhiét do (do C). Ky
hiéu: giong nhw ¢ Hinh 4.18.

Trén Hinh 4.19 biéu dién tan suét (%) T2m trung binh ngay toan nim

cho timg khu vuc va cho toan lanh thé VN. Tir ddy ta thdy, phd cua tan suét

T2m trung binh ngay dich dan vé phia nhiét d6 cao hon tir thim sat sang mo

phong hién tai va sang kich ban twong lai. Piéu ndy cho thdy T2m ting hé

théng trong tuong lai.



a) Khu vuc BB
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e) Toan VN
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b) Khu vuc BTB

MMM, Domain: BTB Daily ge Im t
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Hinh 4.20 Tén sudt (%) T2m TB ngay
trén tung khu vuc va trén toan VN
cho mua xudn (3-5). Ky hiéu giong
nhuw Hinh 4.18

DPéi v6i nhiét do cuc tri (T2m.min va T2m.max) thi ta théy, vé mua

xudn ¢ BB tan suit ctia T2m.min (14 d6 C va thap hon) giam rd rét (giam tir ~

3% cua tham sat xubng ~1.5% cua du tinh twong lai - xem phia trai Hinh

4.20a), trong khi tan suat cuia nhitng T2m.max (34 d6 C va cao hon) lai ting

vo1 muc do manh hon (tr 0.% cua tham sat 1én >2. % cua du tinh tuong lai —



xem phia phai ciia Hinh 4.20a). D4i véi BTB mirc d6 giam tan suat T2m.min

va ting tin sudt T2m.max con manh mé& hon (so sanh Hinh 4.20a v&i Hinh

4.20b). D6i voi NTB va NB vé mua xuan mirc do giam tan suat T2m.min va

tang tan suat T2m.max yéu hon nhiéu so voi BB va BTB (xem trén Hinh 4.20

cvad).
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b) Khu vuc BTB

Daily average Zm temperature fraquency
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Hinh 4.21 Tan sudt T2m TB ngay
nhiéu ndm trén tieng khu viee va trén
toan VN cho mua he (6-8). Ky hiéu
giong nhw Hinh 4.18



Hinh 4.21 biéu dién twong ty gidng nhu trén Hinh 4.20 nhung trung
binh cho ba thang (6-8). Xu thé bién doi ¢ ddy gan giéng nhu d6i véi mua
xuan.

Piém can luu y 13 khac v6i két qua mé phong phan giai thd NHRCM20
trong muc 4.1.1. két qua dy tinh T2m phan giai cao cia NHRCMOS5 trén khu
vuc NB ludn tdng trén toan phé) nhiét do so vo1 hign tai tuy nhién véi mirc do
yéu hon so vé6i cac khu vuc phia bic.

4.2.2 Phén tich két qua dw tinh lwong mwa

Két qua mo phong tong lugng mua trung binh 10 nim cia NHRCMO5
cho hién tai (1979-1988) va du tinh twong lai gan (2030-2039) dua theo
RCPS8.5 dugc minh hoa qua phan tich phan bd khong gian tong luong mua va
danh gia bang so sanh v4i tham sat.

Trén Hinh 4.22 13 phan b6 tong luong mua trung binh moé phong cua
NHRCMOS vé6i dau vao 1a dau ra cia NHRCM20 thoi ky 1979-1988 (bén
trai) va du tinh cita NHRCMOS5 theo RCP8.5 cho thoi ky 2030-2039 (bén
phai). So sanh phan bd tong luong mua TB mé phong 3 thang xuan (3-5) cla
hién tai (Hinh 4.22a) voi phan bd tong lugng mua TB du tinh twong tmg trong
tuwong lai (Hinh 4.22b) cho thdy vé mua xudn tong luong mua trong tuong lai
giam trén hau hét 1anh thd nghién ctu loai trir khu vuce quanh trung tdm Bic
Quang-Muong Té¢ va vung phia nam Tay Nguyén lai cho mua tang. Trung
binh trong mua hé¢ — mua mua (6-8), so sanh Hinh 4.22c v6i Hinh 4.22d, trén
lanh thd VN tong luong mua giam 13 rét kéo tir bac chi nam tuy nhién giam
manh hon trén nira nuéc phia bac. Pic biét vao mua thu (9-11) tong luong
mua TB ting rd rét trén hau hét lanh thé BB (so sanh Hinh 4.22¢ v&i Hinh
4.221). Trén TB nam (so sanh Hinh 4.22¢g v41 Hinh 4.22h) lugng mua trung
binh trén lanh thd VN trong tuong lai gan nhin chung giam trén hau hét 1anh

thd VN.
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Hmh 4. 22 Phan bo tong lvong muwa TB theo nam va theo mua, mo phong boi
NHRCMOS5 cho hién tai 1979-1988 (bén trai); cho du tinh twong lai gan
(2030-2039) theo RCP8.5 (bén phdi).



Xu thé dién bién trén ddy thé hién rd hon trén Hinh 4.23-biéu dién ti s6
gitra luong mua du tinh tuong lai so voi lugng mua mé phong hi¢n tai nhan
duge tr NHRCMO5. So sanh ti s6 luong mua trung binh theo cic mua trén
hinh nay ta thiy, vé mua dong (ba thang 12-2) lugng mua giam manh trén hau

hét lanh thd BB, giam manh hon trén mét ving & Tdy Nguyén nhung lai ting

trén ving NB (Hinh 4.23a) va it thay doi trén khu vuc Mién Trung.

WHRCMOSEM - KARUSHIN

a) 3 thang 12-2

mean precipitation ratio =

b) 3 thang 3-5
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Trung binh mua xuan (3-5) mua giam rd rét sudt dai MT tir Thanh Hoéa
dén Nha Trang nhung lai ting nhiéu trén Tay Bic va mot s ving trén khu
vuc NB (Hinh 4.23b). Trung binh ba thang mua he (6-8) luong mua giam
manh & BB va mgt vung trén Tay Nguyén (Hinh 4.23c). PBac bi¢t trung binh
mua thu (9-11) lwvong mua ting manh trén hau hét khu vuc BB va ting nhe
trén ving ven bién phia nam Nha Trang nhung lai giam nhe trén ving Ca
Mau-NB (Hinh 4.23d). Sy ting va giam luong mua bu trir nhau, ti sd luong
mua trung binh nim (Hinh 4.23¢) cho thiy luong mua twong lai giam trén
khu vuc BB va T4y Nguyén giam nhiéu hon so v6i khu vuc NB, loai trir ting
nhe trén ving ven bién Nha Trang-Sai Gon.

Pé danh gia xu thé dién bién lugng mua dy tinh twong lai theo RCP8.5
so vo1 moO phong hién tai va so vdi tham sat cho ting khu vuce ta xem xét trén
Hinh 4.24, biéu dién sy bién d6i tong luong mua trung binh thang timg khu
vuc. Tir day ta thdy: O BB (Hinh 4.24a) hau nhu sudt nam (loai trir thang 3)
tong luong mwa mod phong cia NHRCMO5 nho hon mua tham sat va mua du
tinh tuong lai theo RCP8.5 gidm so v6i mua thdm sat hién tai. Trén vung
BTB (Hinh 4.24b) mua dy tinh twong lai ting vao cac thang 8-10 va it bién
d6i trong cac thang con lai. Trén ving NTB (Hinh 4.24¢) nhin chung mua du
tinh 16n hon mua tham sat. O NB (Hinh 4.24d) mua du tinh 16n hon mua

tham sat trong cac thang 6-8 nhung lai nhé hon tham sat trong cac 9-12.



a) Khu vyc BB b) Khu vuc BTB
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e) Toan VN Hinh 4.24 Téng lwong mua TB
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Dién bién logal0O cua tan suat (%) tong luong mua ngay TB cho ta
danh gia xu thé dién bién mua 16n va cuc 16n trén khu vuc trén lanh thd VN.
So sanh phan b logal0 tan sudt (%) tong luong mua ngay vé mua xuan cho

cac khu vuc trén Hinh 4.25 ta théy coO su khac biét ro rét gitra cac khu vuc &



nhimg ngudng mua 1én va rat 16n. Vi du tir Hinh 4.25 ta thiy d6i véi BTB,

NTB ca NB mua dy tinh tuong lai ¢ tan suat xuat hién ca ¢ nhitng ngudng

rt cao hon ( >300mm/ngay) so v6i mua tham sat hién tai trong khi & BB mua

du tinh xuat hién t6i da ¢ ngudng 230mm/ngdy con mua tham sat hién tai

xuat hién dén ngudng 270mm/ngay.
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e) Toan VN
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b) Khu vuc BTB

}W. Domain: BTB Daily precipitation frequency
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d) Khu vuc NB
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Hinh 4.25 Dién bién logal0 tan sudt
(%) theo tong heong muwea ngdy (mm)
TB trong mua xudn (3-5) trén cdc
khu vuc va toan VN. Truc tung —
Logal0 cua tan suat; T ruc hoanh —
lwong muwa (mm). Ky hiéu nhu trén

Hinh 4.18

Vé mua hé (6-8) - mua mua, khi tong luong mua TB ngay co thé dat

dén 400 mm nhu trén khu vuc BTB, dién bién logal0 cua tan suit (%) tong



lugng mua TB ngay trén Hinh 4.26 c6 khic vé1 mua xuan. Do 1a doi véi mua

16n va rat 16n (100-200mm/ngay) mua du tinh c6 tan suat xuat hién thip hon

so vo1 mua tham sat. P61 véi nhitng ngudng mua 16n hon sy khac nhau gitra

tan suat xuat hién cia mua dy tinh va mua tham sat khong co tinh quy luat.
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b) Khu vuc BB

?.:rn. Vung: BTB
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d) Khu vuc NB
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Hinh 4.26 Giéng nhw Hinh 4.25,

nhung cho 3 thang mua he (6-8)



Vao mua thu (9-11) - mia mua & VN, khi tong luong mua TB ngay
trén ca ba khu vuc ( BB, BTB,NTB) c¢6 thé dat dén > 400 mm trén Hinh 4.27
thi dién bién tan sudt mua 1én-rat 16n dy tinh theo kich ban so v&i mua tham
sat ciing gan giéng nhu mua hé d6i véi BB, BTB va NTB. Riéng d6i v6i NB
(Hinh 4.27d) v6i nhitng ngudng mua rat 16n (100-400 mm/ngay) thi tdn suét
mua dy tinh hiu nhu ludn cao hon tan suat mua tham sat.

a) Khu vuc BB b) Khu vyc BTB
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4.2.3 Phén tich két qua dw tinh xody thudn nhigt ddi - bio (TC)

Phén b s6 con TC trung binh nim va trung binh mua mé phong dugc
cia NHRCMO5 duge biéu dién trén Hinh 4.28, bén trai 1a két qua mo phong
hién tai (1979-1988) va bén phai la dy tinh cho thoi ky tuong lai (2030- 2039)
dua theo RCP8.5.

Két qua biéu dién & day cho thay, s TC trung binh mua ciing nhu
trung binh nim giam nhe vao nira ddu mua TC - thang (5-8) nhung lai hoi

tang vao nura sau mua TC — thang (9-12).
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Hinh 4.28 Phdn bé s6 con TC TB miua va TB nam mé phong ciia NHRCMOS5
cho thoi ky hién tai 1979-1988 (bén trdi) va cho thoi ky twong lai gan 2030-
2039 theo RCP8.5 (bén phai).
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Hinh 4.29 Tong sé6 quy dao TC trong 10 ndm mé phéng béi NHRCMOS5 cho
tung mua va cho toan nam. Cot bén trai mo phong hién tai (1979-1988),; Cot
bén phai du tinh twong lai (2030-2039) dva theo RCPS.5.



Trén Hinh 4.29 cho thiy tong s6 quy dao TC trong 10 nim mo phong
bo1 NHRCMOS cho tirng mua va cho toan nam. DPac diém ndi bat & day la
trong ba thang mua he (6-8) s6 TC trong tuong lai tang nhe so vdi hién tai,
nhung hau hét TC xuit hién & day thuong bat dau phat trién trén bién phia bac
va phia trong quan dao Phillippnes nén nhiéu trong s d6 thudng 13 nhiing
xody nho yéu hon théng thuong. Sang mua thu (9-11) sé TC c6 giam nhe tir
hién tai (1979-1988) sang du tinh tuong lai (2030-2039) va vung hoat dong
cua TC thu hep hon trong tuong lai (so sanh Hinh 4.29¢ vé1 Hinh 4.29f).

Bang 4.2 cho ta gia tri cu thé ctia tong s6 TC cho ting mua va toan nim
mod phong dugc cia NHRCMOS trong 10 ndm hién tai (1979-1988) va du tinh
theo RCP8.5 cho 10 nim tuwong lai (2030-2039). Két qua cho thay, trong
tuong lai gan tong s6 TC thay doi khong nhiéu. Tuy nhién cuong do cua TC
trong twong lai so voi hién tai c6 bién doi hay khoéng cin xem xét tan suét
phan bé ctia chiing.

Badng 4.2 Tong s6 TC trong 10 ndm mé phéng hién tai va dy tinh twong lai
theo RCP8.5 cua NHRCMOS5 cho khu viec VN-BD

Mua thang 3-5 | thang 6-8 thang 9-11 | 10 nam
Hién tai: 1979-1988 17 55 97 169
Tuong lai: 2030-2039 14 60 94 168

Tan suét (%) cuong d6 TC (do bang toc dd gié cuc dai m/s) trung binh
mua va trung binh nim ciing nhu s6 TC trung binh nim duoc thé hién trén
Hinh 4.30. Pic diém chung tim thdy tir day 1a cuong d6 TC mé phong cho
hién tai cling nhu du tinh twong lai theo RCP8.5 déu yéu hon cudong d6 TC
tham sat. Pic diém thtr hai 1a vao cac thang (5-8) phan bd tan suit cuong do
TC dy tinh twong lai theo RCP8.5 gan tring véi phan bd tan suat TC md
phong hién tai. Di v6i cac thang (9-12) c6 su khac nhau trong phan bd tan
suat cudng d6 TC (Hinh 4.30b). P6 1a vé mua ndy tan suit cudng do cua

nhitng TC yéu (v6i Vmax trong khoang 12-20 m/s) giam trong khi tdn sut



cudng do cua nhitng TC manh va rit manh (v6i Vmax trong khoang 30-47

m/s) lai tang so vd1 md phdong hién tai.

a) thang (5-8) b) thang (9-12)
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Hinh 4.30 Tan sudt (%) cuong @6 TC (do bang téc @ gié cwc dai m/s) trung
binh miia (a,b) va trung binh nam (c). S6 TC trung binh ndm theo thang (d).
Truc tung-sé TC; Truc hoanh-thang. Ky hiéu: Best track (chdam tron xanh
lam); mo phong cua NHRCMO05(1979-1988) (hinh vuong do); du tinh cua
NHRCMO5 (2030-2039) theo RCP8.5 (tam giac xanh luc).

Tir dién bién s6 TC trung binh nam theo thang (Hinh 4.30d) ta thiy so
TC trong tuong lai bién dong khong nhiéu, giam nhe trong hau hét cic thang
nhung lai tdng vao thang 7 va tang manh va dat cyc tri vao thang 10 trung véi
thang dat cyc tri ciia tham sat.

Piém can luu y 1a nhitg phén tich va két luan suy ra tir thir nghiém T4

vé mo phong khi hau hién tai (1979-1988) ciing nhu vé dy tinh khi hau twong



lai (2030-2039) theo kich ban RCP8.5 cia NHRCMO5 chi véi @6 dai 10 nam
chua du dac trung cho chu trinh khi hdu nén chi mang tinh tham khao.

4.3 Thir nghiém xay dung kich ban bién d6i khi hau cho Viét Nam dua
vao két qua nghién ciru ciia thir nghiém T3

Tt phén tich, danh gia két qua nghién ctru du tinh khi hau tuong lai gan
nhan dugc tu thtr nghi€ém T3 (muyc 4.1 ctia chuong nay), Pé tai thu nghi¢m
xay dung kich ban BPKH vao nim 2025 so véi thdi ky chuan (1980-1999)
(theo AR4 cua ICPP).

Trong khu6n kho cua Dé tai BDKH.01 viée xay dung kich ban gidi han
& kich ban vé nhiét do trung binh T2m va mua vao nam 2025 so voi thoi ky
chuan (1980-1999) cho tirng mua va cho toan nim cung véi dién bién cua TC
trong tuwong lai gan — thoi ky 2015-2035.

banh gid cuc doan cta nhi¢t d§ (T2m.max, T2m.min) dua vao phan bd
tan suét (%) nhiét d6 T2m trung binh ngdy véi quan niém rang nhu vay da c6
thé nam bat duoc hién tuong néng (lanh) cuc doan boi 1& nhiét d6 T2m trung
binh ciia mot ngdy c6 nong (lanh) cuc doan phai cao hon (thdp hon) T2m
trung binh cua nhiing ngay con lai. Tuy nhién viéc lya chon nhu vay thay cho
chon Tmax va Tmin chua hop 1y nhung trong diéu kién Dé tai chay nhd may
ngoai nudc cho rat nhiéu nam ching t61 khong thé thuc hién duoc viée lua
chon cyec tri tir s6 liéu 4 6p do khong du thoi gian thuc hién tinh toan.

Cuc doan cua luong mua (mua 1én va mua cuc 16n) dugc danh gia theo
phan bd Logal0 tan suit (%) luong mua ngay. Dbi véi bio-TC manh va cuc
manh duoc danh gia theo phan b tin suit cuong do TC do bang téc do gid
cuc dai trong TC.

4.3.1 Kich ban BPKH déi véi nhigt dp trung binh mia va nim cho Viét
Nam vao nam 2025
Vao nim 2025 vé mua dong (Hinh 4.31a) nhiét do trung binh trén cac

khu vuc cia VN ting rat khac nhau, ting manh nhét trén nira dong bac cua



BB véi ving cuc tri xung quanh Ha Noi (>1. do C). Phan phia tiy nam cta
BB kéo dai dén Nha Trang nhiét do ting nhe hon (0.1 dén 0.7 d6 C) trong khi
trén hau hét 1anh tho NB ting it nhiéu manh hon (0.7-0.9 d6 C). Chi tiét hon
trén ting tiéu ving xem trén Hinh 4.31a.

Histogram biéu dién phan bd tan suit nhiét 6 T2m trén Hinh 4.31b
cho thiy mua dong nim 2025 trung binh trén toan VN tan sudt xuit hién
T2m.min (<12. d6 C) ting va tan sudt xuat hién T2m.max (>28. d6 C) ciing

tang.
NHRCM20KM - KAKUSHIN DJF average 2Zm temperature difference °C
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Hinh 4.31a Murc do tang nhiét do trung binh mua dong - DJF (do C) trén lanh
thé Viét Nam vao nam 2025 dwa theo kich ban RCP8.5
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Hinh 4.31b. Tan sudt (%) T2m TB ngdy cho miia déng trén lanh thé VN. Ky
hiéu: quan trac synop (cham tron xanh lam); mé phong ciia NHRCM20 cho
thoi ky hién tai (1980-1999) (hinh vuong do); du tinh cho mua déng nam
2025 theo RCPS.5 (tam gidc xanh luc)

V& mua xuan nhiét do trung binh trén cac khu vyc cia VN dén nam
2025 cling luon tang va khac nhau trén cac khu vuc khac nhau (Hinh 4.32a),
ting manh hon tir Pa Néng tré ra, manh nhét trén BB véi vang cuc trj (1. —
1.2 o C) gitra BB bao quanh Ha No6i (tram Lang dat dén 1.2 @6 C). Trén nura
nude phia nam, tir Pa Nang trd vao hét NB nhiét do tang nhe hon (0.7-0.8 do
C), trong d6 phia tay-tdy bac khu vuc nay thudng ting manh hon so véi phia

dong-dong nam.



NHRCM20KM - KAKUSHIN MAM average 2m temperature difference °C
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Hinh 4.32a Mirc d¢ tang nhiét do trung binh ("C) trong miia xudn — MAM
trén lanh tho Viét Nam vao nam 2025 dya theo RCPS. 5.

Tan suat ciia nhimg nhiét d6 T2m trung binh ngay trén Hinh 4.32b cho
thiy, mua xuan nim 2025 trung binh trén toan VN tan suét cta nhitng nhiét
d6 T2m.min (<16 d6 C) giam trong khi tan suat ctia nhirng nhiét 6 T2m.max
(>32 d6 C) lai ting manh.

MAM, Domain: VN Daily average 2m temperature frequency
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Hinh 4.32b Tan sudt (%) nhiét dé 2 mét trung binh ngay cho mua xudn. Ky

hiéu giong nhur trén Hinh 4.31b, nhung cho miia xudn.

NHRCM20EM - KAKUSHIN JJA average 2m temperature difference °C
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Hinh 4.33a Mirc do ting nhiét do trung binh ("C) trong mia hé — JJA trén
lanh thé Viét Nam vao nam 2025 dua theo RCPS. 5.

Vé mua hé mtc do tang nhi¢t d0 trung binh trén cac khu vuc cua VN
dén nam 2025 con manh hon nhiéu so véi mua xuan (Hinh 4.33a), trong do
sudt 1anh tho BB dén Nha Trang ting manh vé&i ving cuc dai trén cac tinh cua
déng béng BB dén BTB (v6i cuc tri dén 1.5 @6 C ¢ tram Ninh Binh, 1.4 d6 C
trén cic tram Hoa Binh, Nam Pinh, Hoi Xuén, Vinh...). Trén vung Tay
Nguyén va Nam B9 nhiét d trung binh tang nhe hon, trong khoang 0.7-0.8
do C.



JJA, Domain: VN Daily average 2m temperature fregquency
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Hinh 4.33b Tan sudt (%) nhiét d¢ 2 mét trung binh ngay cho mia hé. Ky hiéu
giong nhu trén Hinh 4.31b, nhung cho miia he.

Tt Hinh 4.33b ta thiy trung binh trén toan VN vao mua hé nim 2025
tan sudt ciia nhimg nhiét @6 T2m.min (<26 d6 C) giam trong khi tin suat cua
nhitng T2m.max (>34 do C) lai tang.

Vé mua thu (Hinh 4.34a) muc d6 ting nhiét do trung binh trén cac khu
vuc cia VN dén nam 2025 tang nhe hon nhiéu so véi mua he, khu vuc tang
manh nhat 1 nira tiy bac ctia BB va khu vuc tir NTB dén Tay Nguyén voi
murc tang trung binh 0.7-0.9 dd C. Trén cac vung con lai cia VN ¢6 murc tang
nhiét d0 trung binh trong khoang 0.2-0.6 d¢ C.

Histogram phan b tan suat (%) nhiét d6 2m trung binh ngay (Hinh
4.34b) cho thiy, mua thu nim 2025 trung binh trén toan VN tin suit cua
nhitng nhiét 46 T2m.min (<20 d6 C) rat it bién doi trong khi tdn suat cua

nhirng T2m.max (> 30 d¢ C) lai ting manh.



NHRCM20EM - KAKUSHIN SON average 2m temperature difference °C
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Hinh 4.34a Mirc tiang nhiét @ trung binh ("C) trong mia thu - SON trén lanh
tho Viét Nam vao ndm 2025 theo RCPS.5.

SON, Deomain: VN Daily average 2m temperature freguency
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Hinh 4.34b Tan sudt (%) nhiét d¢ 2 mét trung binh ngay cho mua thu. Ky hiéu

28 40

giong nhu trén Hinh 4.31b, nhung cho miia thu.
Trén trung binh nam (Hinh 4.35a) nhiét d trung binh trén toan lanh thd
VN nim 2025 ting va ting manh nhat van 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 tr 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 do phia dong tdng manh hon so
v6i phia tay. Trén hai khu vuc Tay Nguyén va NB c6 muc ting nhiét do thap
hon so v&i Mién Trung va BB voi muc ting dudi 0.8 d6 C va c6 chd dudi 0.7

d6 C nhu mili Ca Mau va phia bac Thanh phd Ho Chi Minh.

NHRCM20EKM - KAKUSHIN Annual average 2m temperature difference °C
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Hinh 4.35a Mirc d¢ tang nhiét do trung binh nam ("C) vao nam 2025 trén
lanh thé Viét Nam theo kich ban RCPS.5.

Trén trung binh nam (Hinh 4.35b) tdn suit (%) xuat hién cua nhiing
nhiét 46 T2m.min (< 16 d6 C) giam nhe trong khi tin suit ctia nhitng nhiét do

T2m.max (> 32 dg C) lai tang vo1 mirc d0 manh hon.



Annual, Domain: VN Daily average 2m temperature frequency
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Hinh 4.35b Tan sudt (%) nhiét d¢ 2 mét trung binh ngay toan nam. Ky hiéu
giong nhu trén Hinh 4.31b, nhung cho toan ndm.

Trén Bang 4.3 trich ra mtc tang nhiét d§ (d§ C) trung binh mua va
trung binh ndm vao nam 2025 so v&i thoi ky chuan (1980-1999) theo kich ban
BPKH RCP8.5 cho 58 tram synop trén 1anh th Viét Nam.

Bdng 4.3 Mikc tang nhiét dg trung binh ("C) vao niam 2025 so vi thoi ky
chuan (1980-1999) trén 58 tram cua VN dua theo kich ban RCP8.5

Tram | Kinhdd | Vido | MAM | JJA | SON | DJF | TB nim
Bic Bo (BB)

Ha Giang 104.97 | 22.82 1.0 10] 09| 09 1.0
Bic Quang 10487 | 22.5 1.0/ 10| 09| 009 0.9
SaPa 103.82 | 22.35 1.0] 1.1] 09| 09 1.0
Lai Chéu 103.15| 22.07 09| 10[ 08| 06 0.8
Lang Son 106.77 | 21.83 1.1] 11| 07| 1.0 1.0
Tuyén Quang 10522 | 21.82 1.1 1.1] 08| 09 1.0
Yén Bai 104.87 | 21.7 1.1 11| 07| 09 1.0
Thai Nguyén 105.83 | 21.6 12] 12| 06| 1.1 1.0
Dién Bién 103 ] 21.37 09 11[ 07] 06 0.8
Son La 103.9| 21.33 1.0/ 1.1] 07| 07 0.9
Yén Chau 1043] 21.05 1.1 12] 06| 07 0.9
Lang 105.8 [ 21.03 12 13] 05] 1.0 1.0
Co To 107.77 | 20.98 08 08] 07| 07 0.8
Bii Chay 107.07 | 20.97 09 10[ 07] 08 0.9
Mbc Chau 104.68 | 20.83 1.1 12] 06| 07 0.9
Hoa Binh 105.33 | 20.82 12] 14] 05| 09 1.0
Phu Lién 106.63 | 20.8 1.0/ 11| 07] 08 0.9
Thai Binh 106.35 | 20.45 1.0/ 13] 06| 08 0.9




Tram Kinhd¢ | Vido | MAM | JJA | SON | DJF | TB nam
Nam Pinh 106.15 | 20.39 1.0 1.4 0.5 0.8 0.9
Ninh Binh 10597 | 20.23 1.0 1.5 0.5 0.8 0.9
Bach Long Vi 107.72 | 20.13 0.8 0.8 0.7 0.7 0.7

Bic Trung Bo (BTB)
Hbi Xuan 105.12 | 20.37 1.2 1.4 0.5 0.8 1.0
Huong Khé 105.72 | 18.18 1.1 1.2 0.6 0.5 0.9
Thanh Hoa 105.78 | 19.75 1.0 1.5 0.5 0.8 0.9
Tuong Duong 104.43 | 19.28 1.0 1.2 0.5 0.6 0.8
Vinh 105.7 | 18.67 1.1 1.4 0.6 0.6 0.9
Ha Tinh 1059 | 18.35 1.0 1.3 0.6 0.6 0.9
Ky Anh 106.28 | 18.07 1.0 1.2 0.7 0.6 0.9
Tuyén Hoa 106.02 | 17.88 1.0 1.1 0.6 0.5 0.8
Pong Hai 106.6 | 17.48 0.8 0.9 0.7 0.6 0.8
Pong Ha 107.08 | 16.85 1.0 1.1 0.7 0.5 0.8
Hué 107.58 | 16.43 0.9 1.1 0.8 0.6 0.8
A Ludi 107.28 | 16.22 1.0 1.0 0.8 0.5 0.8
Nam Pong 107.72 | 16.17 0.9 1.1 0.8 0.6 0.8
Da Ning 108.2 | 16.03 0.8 1.1 0.8 0.6 0.8
Nam Trung B6 (NTB)

Tra My 108.25 | 15.33 0.8 1.1 0.8 0.6 0.8
Quang Ngai 108.8 | 15.12 0.7 1.1 0.7 0.7 0.8
Ba To 108.73 | 14.77 0.8 1.0 0.8 0.6 0.8
Kon Tum 108 | 14.33 0.8 0.8 0.8 0.7 0.8
Pleiku 108.02 | 13.97 0.8 0.8 0.8 0.7 0.8
Quy Nhon 109.22 | 13.77 0.7 0.8 0.8 0.7 0.8
Ayunpa 108.45| 13.38 0.8 0.9 0.8 0.7 0.8
Tuy Hoa 109.28 | 13.08 0.7 1.0 0.8 0.7 0.8
Budn Mé

Thudt 108.05 | 12.67 0.8 0.9 0.8 0.6 0.8
Nha Trang 109.2 | 12.22 0.7 0.8 0.8 0.7 0.8
Pak Nong 107.68 12 0.8 0.8 0.8 0.8 0.8
Phan Rang 10898 | 11.58 0.7 0.8 0.8 0.7 0.7
Phan Thiét 108.1 | 10.93 0.8 0.7 0.7 0.8 0.7
Phu Quy 108.93 | 10.52 0.7 0.7 0.8 0.7 0.7
ba Lat 108.45| 11.95 0.8 0.8 0.8 0.7 0.8
Bédo Loc 107.82 | 11.53 0.8 0.8 0.7 0.7 0.8

Nam B6 (NB)

Viing Tau 107.08 | 10.37 0.7 0.7 0.7 0.8 0.7
Phu Quéc 103.97 | 10.22 0.8 0.8 0.7 0.8 0.8
Can Tho 105.77 | 10.02 0.8 0.8 0.6 0.8 0.7
Rach Gia 105.07 10 0.8 0.8 0.6 0.7 0.7
Ca Mau 105.15 9.18 0.8 0.7 0.6 0.7 0.7




Tram Kinh do Vido | MAM | JJA | SON | DJF | TB nim
Con bao 106.6 8.68 0.7 0.7 0.7 0.7 0.7
Trudng Sa 111.92] 8.65 07/ 07] 08] 038 0.8
4.3.2 Kich bén bién déi khi hdu déi véi lwong mwa mia va lwong mwa nim

cho Viét Nam dwa theo kich ban RCP8.5

NHRCM20EKM - KAKUSHIN DJF mean precipitaticon change %
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Period: 20152035 - 19801999

Hinh 4.36a Mirc dg bién doi lwong mwa trung binh (%) trong mia dong trén
lanh thé Viét Nam vao nam 2025 theo kich ban RCP8.5

Theo kich ban RCP8.5 lugng mua & VN vao mua dong nam 2025
(Hinh 4.36a) c6 xu huéng giam trén hau hét 1anh thé BB cho dén Nghé An va
phan 16n dat Ha Tinh, giam manh nhat ¢ hai phia tdy va dong ctia BB (Sa Pa
giam 28.7%, Lai Chau giam 22.8%, Lang Son giam 30.9%, Tuyén Quang
giam 36.7%, Thai Nguyén giam 36.1%, Son La gidm 45.2%, Yén Chau giam
41.0%, Moc Chau giam 32.9%,...). Mua cling giam manh trén vung KonTum
(52.6%), Pleiku (41.6%), trong khi tir nam Ha Tinh dén Quang Ngii luong

mua it bién doi hodc ting nhe (5-10%), nhung trén mot ving cia Quing



Binh-Quang Tri mua it bién d6i. Ttr Nha Trang dén sudt NB luong mua ting
va tang manh trén khu vuc gitra Nha Trang, nam Tay Nguyén va bac Thanh
ph6 HO Chi Minh (Pak Nong ting 44%, Phan Rang ting 38%, Pa Lat ting
51%, Bao Loc tang 32%). Mua cling taing manh trén vung NB (Rach Gia-
lugng mua tang 22.8 % va trén Ca Mau tang 26.2 %).

DJF, Domain: VN Daily precipitation frequency
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Hinh 4.36b Logal0 tan sudt (%) li:g’r:;[z:;c: (lr;gdy trung binh trén toan VN vao
mua dong. Ky hiéu: quan trac thoi ky 1980-1999 (cham tron xanh lam); mé
phong thoi ky 1980-1999 (hinh vuong do),; du tinh cho mua dong nam 2025
dwa theo kich ban RCPS.5 (tam gidc xanh luc)

LogalO tan sudt luong mua ngay trén Hinh 4.36b cho thdy mua dong
nam 2025 tin sudt mua 16n voi moi ngudng > 50 mm/ngay hau nhu ludn ludn
giam trong d6 gidm manh nhat trong khoang ngudng mua 100 — 200
mm/ngay

Vé mua xuan nim 2025 (Hinh 4.37a), theo kich ban RCPS8.5, lugng
mua trung binh & VN trén phan 16n lanh thd VN la giam, giam manh hon trén
ven bién BB va sudt dai Mién Trung tir nam Nghé An dén Nha Trang (trén
cac tram Pong Ha, Pong H6i giam dén 24-25%, ving quanh Pa Nang giam
trén 26%). Trén BB c6 ving véi luong mua trung binh ting ¢ phia tdy bic

(Pién Bién tiang 12.6% hay & Son La ting 14.6%). Trén hau hét lanh tho Tay



Nguyén dén NB ¢ luong mua trung binh ting, ting manh ¢ Pa Lat dén

24.3% hay ¢ Phu Quy dén 21.7% va Ca Mau, Con Pao ting trén 14%.

NHRCM20EM - KAKUSHIN MAM mean precipitation change %
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Hinh 4.37a Mirc dg bién doi lwong mwa TB (%) trong miia xudn trén lanh tho
Viet Nam vao nam 2025 theo kich ban RCP8.5

QMLM, Domain: VN Daily precipitation frequency
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Hinh 4.37b Logal0 tan sudt (%) lwong muwa ngay trung binh trén VN vao mia
xudn. Ky hiéu giong nhw trén Hinh 4.36b.



Phén b logal0 tan suit (%) lugng mua ngdy trung binh (Hinh 4.37b)
cho thdy vao mua xuin nim 2025 tan suit lugng mua rat 1on (150 — 230
mm/ngay) gidm nhung lai tang nhe v&1 mua 16n hon (230 — 300 mm/ngay).
Mua cyc manh (300 mm/ngay) lai giam.

NHRCM20EM - KAKUSHIN JJA mean precipitation change <%
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Hinh 4.38a Mirc dg bién doi lwong mwa TB (%) trong miia hé trén lanh tho
Viéet Nam vao nam 2025 theo kich ban RCP8.5

Luong mua trung binh vao mua heé ndm 2025 theo kich ban RCPS8.5
(Hinh 4.38a) giam trén phan 16n 1anh thé BB va Mién Trung VN, giam manh
& ving Quang Binh, Quang Tri, Thira Thién Hué (murc giam quanh Péng Ha-
Hué ~ 25%, & A Ludi dén ~ 31%). Trén ving Quang Nam-Quéang Ngii ¢
vung lugng mua giam dén trén 20% (& tram Ba To 13 23.4%). Trén ving NB
lugng mua trung binh gidm nhe hon, tuy nhién cling c6 mdt vung trén phia
bic ciua BB ¢6 luong mua trung binh ting xung quanh Tuyén Quang-Lang

Son voi mirc ting trung binh 15-20%. Trong khi trén hau hét BB kéo dai dén



Nha Trang lwong mua giam, giam manh hon trén phia ven bién. Tuy nhién
cling ¢6 mot vung luong mua tang nhe trén Kon Tum, Pleiku. Trén hau hét

lanh thd NB lugng mua bién ddi it trong khoang ting hodc giam 5%.

JJA, Domain: VN Daily precipitation frequency
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Hinh 4.38b Logal0 tan sudt (%) lw,o*rzzyl:;jgm;zc(‘;;)trung binh trén VN vao mua
he. Ky hiéu giong nhie trén Hinh 4.36b, nhung cho mia hé.

Phan bd logal0 tin suit (%) mua ngay TB (Hinh 4.38b) mua hé nim
2025 c6 tan suat mua 16n va rat 16n (100 — 280 mm/ngay) s& giam, trong khi
dbi voi mua cyuce 16n hon (>280 mm/ngay) lai c6 xu hudng tang.

Vé mua thu nam 2025, theo kich ban RCP8.5 (Hinh 4.39a) lugng mua
TB tang trén phﬁn 16m 13nh thd VN, tang manh nhat trén BB, dic biét trén khu
vuc dong bic ciia BB (DPién Bién ting >74%, Bii Chay >75%, Thai Nguyén
>65%, Lai Chau 65%). Trén khu vuc BTB lugng mua trung binh mua thu
nam 2025 van ludn ting tuy vy so véi BB thi mire ting trung binh nhe hon
va trong khoang 5-20%, trong d6 ting manh nhat & Ha Tinh (tai tram Ky Anh
tang dén 20.3%). Trén khu vuc NTB luong mua ting nhe hon so véi BTB
trong khi trén ving Kon Tum-Pleiku mua lai gidm nhe, giam trung binh 10-
12% nhung trén khu vuc nam Tay Nguyén lugng mua trung binh lai tang

(tram Dak Nong ting >15%). Trén dong bang NB lugng mua chi ting nhe (5-



10%) trong khi trén ving ven bién NB mua lai giam nhe (& Pha Qubc giam

~3%, Con Bao giam ~ 4%).
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Hinh 4.39a Mirc dg bién doi lwong mwa TB (%) trong mua thu trén lanh tho
Viet Nam vao nam 2025 theo kich ban RCP8.5

SON, Domain: VN Daily precipitation frequency
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Hinh 4.39b Logal0 tan sudt (%) lwong muwa ngay trung binh vao miia thu. Ky
hiéu giong nhie trén Hinh 4.36b.



Theo kich ban RCP8.5 vao mua thu nim 2025 (Hinh 4.39b) tn sut
mua 16n trén VN (100 — 175 mm/ngdy) c6 xu hudng ting, nguoc lai tn suét
mua cyc 16n (175 — 370 mm/ngay) lai giam.

Mirc d6 bién d6i lugng mua nim vao nam 2025 theo kich ban RCP8.5
(Hinh 4.40a) trén lanh tho VN c6 sy tang, giam khac nhau trén cac khu vuc.
Trén nira tdy nam ctia BB dén Nghé An luong mua trung binh giam trong
khang 5-15%, trong khi trén mot bd phan phia bac- dong bac ciia BB mua lai
tang nhe (1-10%). Trén phan l1én ving NTB va Tay Nguyén mua giam nhe
(¢ 5-10%) con trén hau hét mién dat NB mua lai ting nhe (trung binh ting 0-

10%).

NHRCM20KM - KAKUSHIN Annual mean precipitation change <%
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Hinh 4.40a Mirc dé bién doi luong mua nam (%) trén lanh tho Viét Nam vao
nam 2025 theo kich ban RCPS.5.



Ehnnuul. Domain: VN Daily precipitation frequency

a ® Rain gauges 1980-1999
‘\ W NHRCM20km 1380-1999
\o A NHRCM20km 2015-2035

LoggFrequency (%)
]

0 0 100 o 200 250 300 30 e
Hinh 4.40b Logal0 tan sudt ; %P?;Fg%%m ngay trung binh nam. Ky hiéu
giong nhw trén Hinh 4.36b.

Theo phan b logal0 tan suét (%) lugng mua TB ngiy cho toan nim
trén 1anh thd VN cho trén Hinh 4.40b ta thiy theo kich ban RCP8.5 vao nim
2025 tan suat mua v6i ngudng < 150 mm/ngay gan nhu khong ddi trong khi
tan suat mua cuc 16n (150 — 400 mm/ngdy) ludn ludn giam va giam cang
manh d6i véi mua cang 16n.

Trén Bang 4.4 trich ra mirc do bién d6i lugng mua trung binh (%) mua
va nam vao nam 2025 so vdi thoi ky (1980-1999) theo kich ban BDKH
RCP8.5 cho 58 tram synop trén ldnh thd Viét Nam

Bdng 4.4 Mikc dé bién doi lwong mura trung binh (%) vao nam 2025 so véi
thoi ky (1980-1999) theo kich ban RCP8.5

Tram | Kinhdd | Viddé | MAM | JJA | SON | DJF | TBnim

Bic Bo (BB)

Ha Giang 104.97 22.82 -3.7 1.0 14.4 1.4 0.8
Bic Quang 104.87 22.5 -1.3 -0.1 19.7 -1.7 0.9
SaPa 103.82 22.35 9.2 -15 28.1 -28.7 -6.6
Lai Chau 103.15 22.07 4.5 0.3 55 -22.8 2.8
Lang Son 106.77 21.83 -6.9 -0.1 50.6 -30.9 0.6
Tuyén Quang 105.22 21.82 -2.1 11.4 40.4 -36.7 5.5
Yén Bai 104.87 21.7 2.2 -11.5 29.1 -6.2 -2.5
Théi Nguyén 105.83 21.6 -1.2 4.3 65 -36.1 6.4




Tram Kinhdd | Vide | MAM JJA SON DJF | TB nim
Dién Bién 103 21.37 12.6 -15.6 74.4 -34.3 -3.8
Son La 103.9 21.33 14.6 -19.7 82 -45.2 -8.5
Yén Chau 104.3 21.05 2.6 -19.2 59.4 -41 -7.9
Lang 105.8 21.03 -9.5 -7.1 43.4 -31.7 -0.2
Co To 107.77 20.98 2.5 2.8 19.2 -1.7 6.5
Bai Chay 107.07 20.97 -17.4 4.6 75.3 -22.2 7.7
Moc Chau 104.68 20.83 -0.4 -15.5 46.8 -32.9 -3.3
Hoa Binh 105.33 20.82 -11.9 -13.1 37 -22.9 -2.7
Phu Lién 106.63 20.8 -18.1 -8.2 45.5 -24.7 -1.7
Thai Binh 106.35 20.45 -12.9 -2.4 22.4 -23.3 0.8
Nam Dinh 106.15 20.39 -13.6 -10.2 23.9 -22.1 -1.9
Ninh Binh 105.97 20.23 -10.6 -1.7 23 -18.1 0.7
Bach Long
Vi 107.72 20.13 0.8 17.7 15.2 -24.6 12.5

Bic Trung Bo (BTB)

Hoi Xuén 105.12 20.37 -2.9 -16.7 16.6 -10.6 -4.6
Huong Khé 105.72 18.18 -17.6 -3.3 12.7 -4.9 2.9
Thanh Hoéa 105.78 19.75 -0.1 -11 12.7 -18 -1.4
Tuong

Duong 104.43 19.28 10.7 -24.5 7.4 -12.9 -9.1
Vinh 105.7 18.67 -24.8 -9.0 14.5 -9.3 2.1
Ha Tinh 105.9 18.35 -14.2 -6.8 17.1 -7.6 5.8
Ky Anh 106.28 18.07 -17.6 -6.1 20.3 3.7 9.5
Tuyén Hoa 106.02 17.88 -15.8 -6..0 16.2 4.2 6.3
Pong Héi 106.6 17.48 -24.3 -18.3 12.1 2.1 1.6
Dbong Ha 107.08 16.85 -24.9 -25.4 12.5 3.4 -1.0
Hué 107.58 16.43 -20.3 -24.6 16.8 3.1 2.2
A Luéi 107.28 16.22 -18.9 -30.9 13.7 2.9 2.6
Nam Dong 107.72 16.17 -20.5 -26 13.3 2.7 1.2
Da Néng 108.2 16.03 -26.3 -20.9 9.7 6.3 1.4

Nam Trung B6 (NTB)

Tra My 108.25 15.33 -22.8 -16.4 6.8 7.3 -1.1
Quang Ngai 108.8 15.12 -29 -16.4 10.6 7.8 1.7
Ba To 108.73 14.77 -20.3 -23.4 4.8 59 -2.6
Kon Tum 108 14.33 -22.9 59 -11.5 -52.2 -1.8
Pleiku 108.02 13.97 -5.3 3.2 9.1 -41.6 -0.7
Quy Nhon 109.22 13.77 -1.7 -20.3 4.7 1.4 0.1
Ayunpa 108.45 13.38 -16.6 -13.0 -1.0 40 -5.3
Tuy Hoa 109.28 13.08 -12.5 -26.4 -1.1 11 -2.4
Budn Mé

Thudt 108.05 12.67 -14.4 -16.1 16 -13.7 -3.6
Nha Trang 109.2 12.22 2.6 -15.6 -2.1 15.4 -0.4




Tram Kinhdd | Vide | MAM JJA SON DJF | TB nim
Dak Nong 107.68 12 -9 2.2 15.1 44.9 4.6
Phan Rang 108.98 11.58 6.7 -12.6 6.2 38.1 4.5
Phan Thiét 108.1 10.93 14.6 4.0 1.4 26.6 6.0
Phi Quy 108.93 10.52 21.7 -10.1 -4 16.9 -3.3
Da Lat 108.45 11.95 23.4 33 -3.1 51.5 4.8
Béo Loc 107.82 11.53 8.0 1.9 10.6 32.2 4.7

Nam B§ (NB)
Viing Tau 107.08 10.37 14.2 -0.9 -0.9 -2.0 0.4
Pht Quoc 103.97 10.22 11.2 8.9 -3.2 9.6 5.2
Céan Tho 105.77 10.02 6.0 1.7 9.3 13.4 5.5
Rach Gia 105.07 10.0 9.7 -0.6 4.2 22.8 2.9
Ca Mau 105.15 9.18 14.7 1.8 4.9 26.5 6.0
Con Dao 106.6 8.68 14.2 -6.3 -4.5 -2.7 -2.4
Truong Sa 111.92 8.65 6.2 -9.7 4.4 14.0 1.3

4.3.3 Du tinh dién bién ciia sé6 con TC hoat dong trén BP, dnh hwong va do
bé vao dit lién Viét Nam trong twong lai gin (2015-2035) dwa vao kich béin
RCPS.5.

Theo chung t61, hoat dong cua TCs trén Thai Binh Duong phu thude
truée hét va manh nhat vao hoat dong ctia mat troi (voi chu ky tir 3-4 nam dén
11-12 nam) vi thé v&i chudi sb liéu chay 20 nam va chon ngau nhién giira thoi
ky chuan va thoi ky tuong lai gan s& chua du dai dé co thé xay dung kich ban
BDKH d6i véi hoat dong TCs trén BD kiéu nhu d6i véi nhiét do hay luong
mua thyc hi¢n trong hai muc 4.4.1. va 4.4.2. Vi vay duédi day ching t61 chi
trinh bay xu thé dién bién cua hoat dong TCs trong 20 nim tuong lai gan so
v6i thoi ky chuan.

T phan tich va danh gid két qua nghién ctu ctia muc 4.1.3 (thw
nghiém T3) cua chuong nay Dé tai trich két qua du tinh cia NHRCM20 vé
nhirng con TC hoat dong trén khu vuc VN-BD trong thoi ky 2015-2035 cho
xay dung kich ban dé d6i chiéu sy dién bién cia TC theo Best track cta thoi
ky (1980-1999) véi TC md phdng cua thoi ky (1980-1999) va véi TC du tinh
thoi ky (2015-2035) dua theo RCP8.5 bao gdm: 1) S6 trung binh nim cta cac



con TC cho timg thang, 2) Tan suat cudng d6 TC cia 4 thang (5-8), 3) Tan
suit cuong do TC cta 4 thang (9-12) va 4) Du tinh xu thé dién bién sd con

TC trong tuong lai (2015-2035).

Annual Mean Average number of TCs
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Hinh 4.41 Dién bién sé con TC trung binh theo thing. Ky hiéu: sé TC theo
Best track ciia JMA thoi ky 1980-1999 (cham tron xanh lam); s6 TC mé
phong ciia NHRCM?20 thoi ky 1980-1999 (hinh vuéng dé); sé TC dw tinh cia
NHRCM?20 thoi ky 2015-2035 dva theo RCPS.5 (tam giac xanh luc).

Hinh 4.41 cho thay trong cac thang (2-7) thi mé phong hién tai va du
tinh tuwong lai theo kich ban RCP8.5 déu cho s6 con TC thap hon so v6i tham
sat thoi ky chuan. Nguoc lai vao cac thang (8-10) thi mé phong hién tai va du
tinh twong lai theo kich ban RCP8.5 lai cho s6 TC trung binh rat cao hon so

s6 TC tham sat thoi ky chuan.



MJJA TC intensity frequency
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Hinh 4.42 Tan suat (%) cuong do TC cua 4 thang 5-8. Truc tung — Tdn sudat.
Truc hoanh - cwong do TC do bang toc dp gié cwe dai (m/s). Ky hiéu giong
nhu trén Hinh 4.41.

Tan suit cuong do TC cua 4 thang (5-8) trén Hinh 4.42 cho thay vao
cac thang (5-8) so voi tham sat hién tai thi du tinh twong lai theo kich ban
RCP8.5 cho tan suat cao (30-50%) dbi nhitng TC yéu (véi toc d6 gid cuc dai
Vmax < 20m/s) nhung tan suat thap (20-3%) dbi v6i TC manh (véi Vmax
~20-30 m/s) va gan nhu tan suat khong ddi véi TC manh hon (v6i Vmax >
30m/s).

Tom lai trong cac thang (5-8) thoi ky 2015-2035 tan suat TC du tinh
theo kich ban RCP8.5 giam d6i v6i nhitng 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 suat cuong do TC cua 4 thang (9-12) trén Hinh 4.43 cho thay vé
tong thé tan suit cudng do TC du tinh thoi ky 2015-2035 theo RCP8.5 vé
mua nay thap hon nhiéu so voi tham sat (Best track). Do 1a vao cac thang nay
mo phong hién tai va du tinh tuong lai theo kich ban RCP8.5 déu cho tan suét

cao (15-42%) d6i véi nhitng TC yéu (Vmax trong khoang 13 — 27 m/s) nhung



tan sut thap (2.7-3%) d6i v6i nhitng TC manh (Vmax ~ 27 — 37 m/s) so voi
thdm sat hién tai. Tuy nhién theo kich ban RCP8.5 cuong dé cua TC vao 4
thang (9-12) manh hon so v&i cuong do TC vao 4 thang (5-8).

SOND TC intensity frequency
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Hinh 4.43 Tan sudt (%) cuong dé TC ciia 4 thang 9-12. Ky hiéu giong nhu

trén Hinh 4.42.

Dién bién s6 con TC trung binh theo mua thoi ky 1980-1999 theo md
phong cua NHRCM20 (Hinh 4.44) c¢6 xu hudng ting tor 4.7 vao nadm 1980
1én ~ 5.2 vao ndm 1999 (duong thang tim dam phia trén). Xu thé dién bién s6
trung binh cac con TC theo Best track thoi ky nay cling twong tu nhung voi
gia tri thap hon so v6i md phong cung thoi ky nay (tir 4. 1én 4.6 - dudng den
dam dudi).

Nguoc lai, du tinh dién bién s6 trung binh cac con TC theo mua tho1 ky
2015-2035 dya theo kich ban RCP8.5 (Hinh 4.35) lai cho thiy xu thé giam s6
trung binh céc con TC trong thdi ky ndy, tir 5.5 vao nam 2015 xudng 3.7 vao
nam 2035 (dudng do thing).
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Hinh 4.44 Dién bién sé con TC thoi ky 1980-1999 theo hai miia MJJA (thdng 5-
8) va SOND (thang 9-12). Ky hiéu: mo phong cia NHRCM20 (hinh vuong
xanh); Best track (cham tron do); Pwong thang tim ddm, trén - xu thé dién bién
s6 TC mé phong béi NHRCM20; Puwong thing den ddm, dudi - xu thé dién bién

s6 con TC theo Best track;
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Hinh 4.45 Dién bién sé con TC trung binh trong thoi ky 2015-2035 (theo hai
mua MJJA (thang 5-8) va SOND (thdng 9-12)). Ky hiéu: Puong mau xanh la sé
con TC trung binh; dwong mau do la xu thé dién bién so con TC trung binh giai

doan 2015-2035 theo RCP8.5



Két luin:

Tu tht nghiém xay dung kich ban BDKH cho khu vuc VN-BD vao

nam 2025 dya theo kich ban RCP8.5 trén day co thé dua ra mot sb két luan

sau:

D

2)

3)

Trén trung binh nim nhiét d6 trung binh trén toan lanh thé VN dén nam
2025 ludn tang va ting manh nhat trén khu vuc BB véi mot ving ting
cuc dai quanh Ha Noi trai rong vé phia tiy va tdy bac véi mic ting
nhiét do tr 1.0 dén 1.2 d6 C. Muc do ting nhiét do trén toan Mién
Trung nhe hon so voi BB. Trén hai khu vuc Tay Nguyén va NB c6 mirc
tang nhiét do thap hon so véi Mién Trung va BB. Trén trung binh nim
tan suét ciia nhitng T2m.min (< 16 d6 C) giam trong khi tan suét cta
nhitng T2m.max (>33 do C) lai tang.

Trén phan 16n lanh thé VN luong mua trung binh giam nhe (trén nira
tdy nam ctia BB dén Nghé An luong mua trung binh giam ~ 5-15%,trén
phan 16n ving NTB va Tay Nguyén mua giam ~ 5-10%) va c6 mot s6
vung c6 luong mua ting nhe (nhu trén ving phia bac- dong bac cua BB
mua lai ting ~1-10% va trén hau hét mién dat NB mua ting nhe ~ ting
1-10%). Trong d6 tan suat lwong mwa ngay trung binh nim gin nhu
khong bién ddi ddi voi nhimg ngudng mua < 150 mm/ngay nhung lai
giam manh ddi v6i nhimg ngudng mua rat 16n (150 — 400 mm/ngay) va
cang manh d6i voi mua cang 16n.

Xu thé chung cua hoat dong TC thoi ky 2015-2035 13 s6 con TC trung
binh giam (tir 5.5 vao nam 2015 xudng 3.7 vao nam 2035). Theo kich
ban RCP8.5 vao cac thang (5-8) thi tdn sudt cua nhimg TC yéu (co
Vmax < 20m/s) giam nhung tan suat cia nhitng TC manh (Vmax ~20 —
35 m/s) lai tang. Cling theo kich ban nay cuong do cua TC vao cac
thang (9-12) manh hon so v&i cac thang (5-8).



4) Xu thé giam s6 con TCs vao thang 7 va ting s6 con TCs vao thang 10
trong twong lai theo kich ban RCP8.5 so véi tham sat thoi ky chuan

(xem trén Hinh 4.41) c6 1€ 1a nguyén nhan giai thich sy tding mua vao

mua thu (SON) trén BB ctia VN (xem trén Hinh 4.23 hay Hinh 4.39a).
4.4 Két qua thir nghiém mé phéng séng tir mdé hinh dw bao song
WAVEWATCH-III

Pé tai khong co diéu kién di sdu vao van dé nghién ctru mo phong va
du bao song, nhung mdt trong nhitng san phim mod phong cua Dé tai nay 1a
phan b gi6 phan giai kha cao (5 x 5) km trén Bién Pong 1am dau vao quan
trong cho mo hinh dy bao song khu vuc nay nén Dé tai thir nghiém chay mo
hinh du bao song WAVEWATCH-III vé6i dau vao 1a gié cia NHRCMO5 dé
xem két qua mo phong do cao song va hudng song ciing nhu chu ky séng cho
khu vuc bién va ven bién VN c¢6 tt hon so véi st dung dau vao gi6é phan giai
tho (vai chuc km).

4.4.1 Thiét ké thir nghi¢m

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 tinh v6i dau vao gié 1a dau ra ciia mo hinh khi hau khu vyc bat thuy
tinh NHRCM20 va NHRCMOS theo kich ban BDKH RCP8.5.

Mién 16n (Domain 1) giéi han 99E dén 120E va 2.5N dén 24N, mién
nho tir 102.5E dén 110.5E va 7.5N dén 22N (Hinh 4.46). Mién 16n chay
WAVEWWATCH-III d6 phan giai 0.05 do v6i gié trén ving bién 14 dau ra
ctia mé hinh khi hau khu vyuc bat thity tinh NHRCM20 va gi6 trén mién tinh
la ddu ra caa NHRCMO5. Mién nho (Domain2) dy bao séng ven bo, chay
WAVEWWATCH-III md phong song 0.01 do véi gié trén toan mién la dau
ra cuia NHRCMOS. Thoi gian cap nhat bién ting 6h.
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Hinh 4.46 Mién tinh chay mé hinh séng

4.4.2 Két qua thi nghi¢m

Két qua thyuc hién thir nghiém mé phong do cao soéng trung binh thang
12 nam 1988 va du tinh dd cao song trung binh thang 12 ndm 2030. Hinh 4.47
1a két qua mo phong dd cao séong va huéng séng trung binh thang 12 nim
1988. Pbi véi d6 cao song du bao trén mién 16n (Hinh 4.47a) véi do phan giai
0.05 dg, chay véi gid tr mo hinh NHRCM?20. Do cao song 16n nhét & khu vuc
Bic bién Pong va ngoai khoi ving bién Binh Pinh d¢én Ca Mau, do cao song
trung binh khoang 2 dén 2.5m. Ving bién tir Quang Ninh dén Quang Binh, tir
Ca mau dén Kién Giang, do cao song dao dong dudi 1.2m. Vung bién tir
Quang Binh dén Binh Dinh, d cao séng dao dong tir 1.4 dén 1.8m. Hudng
song trung binh trong thang 12/1988 thinh hanh theo hudéng Pong dén Pong
Bic, trung voi hudng gié thoi ky gié mua dong bac.

Do cao song ven bién Viét Nam dugc md phong rd nét hon trén hinh
4.47b vo1 do phan gidi 0.01 d§ (~ 1km) chay voi gio la dau ra tir mo hinh
NHRCMOS.
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(a) (b)
Hinh 4.47 D¢ cao song va huong song moé phong trung binh thang 12/1988 cua
WAVEWWATCH-III 36i véi Domain 1 (a) va Domain 2 (b).

Peak wave period & Peak wave direction

Peak wave

period & Peak wave direction

(a) (b)
Hinh 4.48 Chu ky séng va hwéng séng mé phong trung binh thang 12/1988 doi
voi Domain 1 (a) va Domain 2 (b).



Ving c6 d6 cao song 16n tir 1.8 dén 2m c6 noi 1én dén 2.5m kéo dai tir
Pa Ning dén Binh Thuan. 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
Im. Nhin chung khi chay v6i gié tr mdé hinh NHRCMOS5, dd cao soéng trén
ving ven bién Viét Nam 16n hon khi chay véi gié tir NHRCM?20.
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Hinh 4.49 Dé cao séng va hwéng séng dw tinh trung binh thang 12/2030 doi véi
Domain 1 (a) va Domain 2 (b).

Ciing chay véi cu hinh tuong tu nhu trén nhung thyc hién dy tinh do
cao song trung binh twong lai gan, cho thang 12 nim 2030. Két qua duoc dua
ra trén Hinh 4.49. Ving c6 d6 cao song 16n & khu vuc giita Bién Dong va
ngoai khoi Binh Dinh dén Ca Mau kha tring khép voi két qua moé phong nam
1988, tuy nhién dd cao song du tinh thang 12 nam 2030 Ién hon khoang 0.5
dén 1m (Hinh 4.49a). Ving bién c6 d6 cao song 16n nhat tir Binh Pinh dén Ca
Mau dao dong tir 2.5 dén 3m. Huéng song du tinh cling kha twong dong véi
huéng séng md phong trung binh thang 12/1988. Dy tinh v6i dau vao tir
NHRCMOS cung thoi ky duge dua ra trén Hinh 4.49b. Vung c6 do cao song
16n dy tinh véi gié tir NHRCMO5 khong khac nhiéu so véi dau vao tir gio



NHRCM?20, d6 cao séng 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 4.50 trung binh
tuong déng voi mé phong trén hai Hinh 4.47 va 4.48.

Peak wave period & Peak wave direction Peak wave period & Peak wave direction
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(a) (b)
Hinh 4.50 Chu ky séng va hwéng séng dw tinh trung binh thang 12/2030 doi véi
Domain 1 (a), Domain 2 (b).



KET LUAN

Dé tai “Nghién cuu xdy dung kich ban vé cdc hién tuwong thoi tiét cuc
doan trung han (2015-2030) cho khu vuec Viét Nam - Bién Pong sir dung kich
ban Bién déi khi hdu trong chwong Kakushin (BPKH.01) dugc Bo Tai
Nguyén va M61 Truong xét duyét va cho phép thuc hién véi 3 muyc ti€u.

Pé tai di thyuc hién ddy du cac ndi dung nghién ctru va hoan thanh cac
san pham dé ra trong thuyét minh ding ky, trong d6 nho tdn dung duoc kha
nang tinh toan trén may tinh siéu toc ngoai nudc, Pé tai da chay mo hinh
nhiéu nim hon so v4i dé ra trong thuyét minh (23 nam cho tai sinh khi hau
hién tai bang 2 mo hinh thily tinh va bét thuy tinh RegCM va NHRCM, 25
nam cho hién tai va 25 nam cho dy tinh BDKH twong lai phan giai thd bang
NHRCM?20, 10 ndm cho hién tai va 10 nam cho du tinh BDKH tuong lai
phan giai cao bang NHRCMO5) voi hy vong két qua khoa hoc cua Dé tai co
thé tham khao tmg dung thuc té.

Nhiing két qua chinh dat dwoc ciia Dé tai nhw sau:

1) Mot may tinh tram dugc trang bi dé chay thtr nghiém, luu trit va khai
thac san pham mé hinh.

2)  Pi hoan thanh cac ndi dung hop tic qudc té, trong do cir 1 doan 3
nguoi 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 ctia Dé 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 dang & Tap chi Khoa hoc, PHQG Ha Noi, 01 bai & Tap chi
KTTV va giri 01 bai cho tap chi ciia Nhat ban JMSJ. Hd tro dao tao ba Thac
si va dao tao 04 ctr nhan khoa hoc Khi tugng. Hai Bao cao khoa hoc trinh bay

& Hoi thao qudc té (thang 8/2013 ¢ Pa Nang - MAHASRI va thang 7/2014 &



Nhat — AOGS2014). 01 bao cédo trinh bay tai Hoi thao chuyén mon & Nhat
vao thang 11/2013.

4)  Di tiép thu va khai thac str dung bo s6 liéu ctia Chuong trinh Kakushin
(phan giai 0.5 x 0.5 d6 kinh vi) 1a san phdm cta mo toan cau AGCM 3.2HA
cho mé phong khi hau hién tai 1979-2003 va AGCM3.2HNA.RCP85 dya vao
RCP8.5 cho dur tinh khi hau tuong lai gan 2015-2039.

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 danh gia san pham mo hinh.

6)  Pa nghién ciu tiép thu Bo mo hinh khi hau khu vuc bat thay tinh
NHRCM (codes), cai dat trén hé may tinh & VN va chay ung dung thuc hién
mot ph?m ndi dung khoa hoc cua Pé tai.

7)  Két qua nghién ctru va danh gia mé phong khi hau khu vuc VN-BD
(1985-2007) bang md hinh khi hau khu vuc bat thity tinh NHRCM20 va md
hinh khi hau khu vuc thay tinh RegCM20 da chimg minh duoc rang NHRCM
c¢6 kha nang tai sinh khi hau khu vue nay tot hon han RegCM20.

8)  Dai phan tich va danh gia két qua dy tinh ché d6 nhiét bé mit T2m véi
xu thé dién bién cta nhiét do cuc tri, ché 36 mua va xu thé dién bién mua 16n
cung vé6i dién bién hoat dong cua xody thuan nhié¢t doi trén khu vuc Viét
Nam-Bién Pong trong twong lai gan: a) Trung binh thdi doan (2015-2039)
v6i phan gidi 20 km va b) Trung binh thoi doan (2030-2039) véi phan giai
Skm.

9)  Pai thtr nghiém xay dung kich ban BDKH ddi v6i nhiét do 2 mét cing
v6i dién bién cuc tri cia né, d6i voi lugng mua trung binh va xu thé dién bién
mua 1én cho VN cho tirng mua va toan nam 2025 va ddi véi xu thé hoat dong
cua TC trén khu vuc VN-BD thoi ky 2015-2035.

10) Ba nghién ctru img dung mo6 hinh song WAVEWATCH va chay thu
nghiém dy bdo song hién tai va du tinh song tuong lai cho khu vuc BD voi

dau vao 13 dau ra cia NHRCM20 va NHRCMO5.



KIEN NGHI

Mic du Pé tai di thuc hién mot khéi luong tinh toan khé 16n va dat
duoc nhimg két qua khoa hoc ¢6 ¥ nghia ing dung nhung so vdi yéu cau cua
mot nghién ctru dé c6 nhiing kich ban vé BPKH néi chung, ECE sinh ra do
BDKH noi riéng trén khu virc VN-BD bang mé hinh bat thuy tinh va phuong
phap dynamical downscaling thi két qua KHCN dat dugc ctia D¢ tai nay chi
1a sy bét dau tét.

Khéi lugng tinh todn cua Dé tai dit ra la qué 16n khong thé thyuc hién
trén cac hé thong may tinh c6 trong nudc trong vai nim qua nén Dé tai di tan
dung dugc su hd tro tir nuéc ngoai dé chay trén may tinh siéu tdc. Tinh toan
vira duoc két thiic vao thang 5 ndm 2014, vi vay viéc khai thac ciing nhu phan
tich khoa hoc san phém md hinh nhan dugc con han ché.

Vi nhiing 1y do trén nhém can bd khoa hoc thuc hién Pé tai BBPKH.01
xin c6 nhitng kién nghi sau day:

o Nhitng san pham kich ban vé khi hau khu vuc twong lai gan (2015-
2039) cua m6 hinh NHRCM20 nhan dugc trong Dé tai c6 thé tham khéo cho
nghién ctru tadc dong cia BDKH trén khu vuc VN-BD.

o Pau tu cho nghién ctu, khai thac tét hon san pham tinh toan 16n da
nhan duoc cua Dé tai nay.

e  Kién nghi Bo Tai nguyén va Mai tudng, B Khoa hoc va Cong nghé
tiép tuc dau tu cho hudng nghién ctiru tng dung mé hinh khi hau khu vuc bat
thuy tinh cung phuong phdp dynamical downscaling vao nghién ciru BbDKH
tién toi tac dong ciia BDKH trén khu vuc VN-BD.
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