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Tom tit:

Bai bao trinh bay két qua nghién ciru va dy tinh vé dién bién mwa Ién trén lwu viee song Pa - Thao trong giai
doan 2021-2100, dwa trén co so tinh toAn mé phéng lwgng mwa véi kich ban néng dd khi nha kinh RCP4.5 bing
mé hinh chi tiét hoa dong lwuc WEHY-HCM. Két qua cho thz'ly, cac dac trlrng mua lén thoi doan ngén dugce du
tinh gia ting dang ké & ca phan lwu vire trén linh thé Vigt Nam va Trung Qudc. Xu thé bién dong mua lo’n chlra
thé hién roé rang quy luat twong wng voi cac giai doan khi hau trong twong lai, nhwng nhin chung, cang vé cudi
thé ky nay thi mirc do bién dong cang lén. Cuong d§ va tan suit cac tran mua c6 thoi doan (1-3 ngay) du tinh
tang lén dang ké & khu vwe Son La va Lao Cai, trong khi d6 & khu vwe Lai Chau va Yén Bai, cwc doan lwgng
mua c6 xu thé giam so véi giai doan co s¢ 1991-2010. Cac két qua ciia nghién ctru nay dwoc cho 1a tai liéu tham
khio tot & cAp dd lwu vire song, hd tro qua trinh ra quyét dinh vé thich wng véi bién ddi khi hau (BPKH) va

giam nhe rii ro thién tai cho ha du.

Tir khéa: BDKH, luu vue song Pa - Thao, mé6 hinh WEHY-HCM, muwa 1én.

Chi s6 phén loai: 1.7
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R4t nhiéu nghién ctru gin day di cho thiy cac hién
tugng thoi tiét cuc doan, ddc biét 1a mua 16n trong thoi doan
ngan, dang c6 xu hudng gia ting ca vé tin suat va cuong do
& pham vi toan cau [1]. Trong diéu kién BDKH, xu hudng
d6 duoc du bao sé tang manh hon va Viét Nam dugc danh
gi4 1a mot trong nhirng québc gia chiu anh hudng nang né do
tac dong ctia BDKH [2]. Nham dy bao nhiing thay ddi cua
hé thdng khi hau, Uy ban lién chinh phii vé BDKH (IPCC)
da cong bd nhiéu kich ban phat thai khi nha kinh twong tmg
v6i cac kich ban phit trién toan cau. Theo chu ky khoang 5
nam tinh tr ndm 1990, IPCC lai cong bd kich ban BBKH
cho cic khu vuc trén thé gigi. Cong bd cap nhat nhat vao
nam 2013, IPCC da thay thé cac kich ban kinh té - xi hoi
truge ddy bang cac kich ban ndng do khi nha kinh RCP
(Representative Concentration Pathway). Vi nong do khi
nha kinh cang cao thi du tinh muc tang nhiét d¢ bé mat trai
dat cang 16n.

Trén co s& cac kich ban phat thai, cic m6 hinh khi hau,
dién hinh 14 cic mé hinh hoan luu chung khi quyén (GCMs)
da dugc sir dung dé mé phong cac trang thai khi hau trong
tuong lai. Tuy nhién, do mién tinh toan 16n nén cac mé hinh
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GCM s thuong c6 d6 phan gidi thap, voi khoang cach 6 ludi
tinh toan thuong tir 1,25 d¢ dén 2,5 do. Két qua mo phong
boi cac md hinh GCMs thuong khong du chi tiét dé c6 thé
mo ta cac yéu td khi hau & pham vi ving mién dbi véi mot
qudc gia nhé nhu Viét Nam [3]. Do d6, phuong phap chi tiét
hoa dong luc st dung cac mo hinh khi hdu khu vyc (RCMs)
nhim chi tiét hod cac kich ban BDKH toan cau ngay cang
duoc st dung rong rai trong cac nghién ciru vé BDKH [4, 5].

Vi su phat trién ctia khoa hoc may tinh, phuong phap
chi tiét hoa dong lyc hién dang dugc st dung dé thuc hién
mod phdong khi hau & quy mo luu vuc véi d§ phan giai cao.
M6 hinh WEHY-HCM 1a mét vi du dién hinh cho phép thuc
hién mé6 phong khi hau chi tiét va da duoc ap dung thanh
cong & My va mot sé qudc gia khac [6-8]. Str dung mo hinh
WEHY-HCM, bai béo trinh bay két qua danh gia bién dong
vé mua 16n trong twong lai theo khong gian va thoi gian ¢
luu vuc song Pa - Thao dua trén kich ban néng d0 khi nha
kinh & muc trung binh (RCP4.5). Trong do, khai niém mua
16n dugc dinh nghia 1a cyuc tri mua lién tuc trong thoi doan
ngin (1, 3, 5 ngay max); day dugc cho 1a nhan t6 chinh gy
nén cac tham hoa lién quan dén 13, 1& quét, sat 16 dat va ngap
Iut ha du [9, 10].
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Abstract:

This paper presents the projection of changes in extreme
rainfalls in the Da - Thao river basin during the period
2021-2100 based on the dynamical downscaling model
(WEHY-HCM) using the greenhouse gas concentration
scenario RCP4.5. The results show that short-term
extreme rainfalls are forecasted to increase in both sub-
basins in Vietnam and China. The trend of extreme
rainfalls is not clearly detected corresponding to future
climate periods; however, the greater changes are
projected toward the end of the century in general.
The intensity and frequency of extreme rainfalls with
the period of 1 to 3 day(s) are projected to increase
significantly in Son La and Lao Cai areas, while in Lai
Chau and Yen Bai areas, those extreme rainfalls tend to
decrease as compared to the baseline period 1991-2010.
Therefore, the results of this study are considered to
be a good reference at the river basin level to support
decision-making processes on climate change adaptation
and disaster risk reduction for downstream areas.

Keywords: climate change, Da - Thao river basin,
extreme rainfall, WEHY-HCM model.
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Khoa hoc Tu nhién n—

Sa liéu va phuong phap nghién ciiu
Khu vwe nghién ciru

Nghién ctiu ap dung cho Iuu vuc song Pa - Thao
(25°1'49"B 100°48'56"D dén 20°14'43"B 106°35'20"D).
Luu vyc séng Pa - Thao thudc mot trong 5 hé thdng song
xuyén qudc gia 16n nhit ¢ khu vuc Dong Nam A gdm hai
phan: phan thuong ngudn phia Trung Qudc va phan ha du
phia lanh tho Viét Nam (hinh 1).
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Hinh 1. Ban dé luu vyc song Pa - Thao.

Vé dic diém khi hau, khu vuc nghién ciru chiu anh
huong manh mé cua khi hau nhiét d6i gié mua. Lugng mua
trung binh hang niam phan bd khong déu ca vé khong gian
va thoi gian. Vé phan b khong gian, lugng mua trung binh
hang nam bién dong tir 700-2.100 mm & ving thugng luu
(Trung Qudc) dén 1.200-4.800 mm & khu vuc ha luu (Viét
Nam). Vé phan b mua trong nim, mua mua bat dau tir
thang 5 dén thang 10, chiém 85 dén 90% tong lwong mua
hang nam va mua kho tir thang 11 dén thang 4 chi chiém 10
dén 15% tong lugng muwa hang nam.

Mo hinh WEHY-HCM

Nghién cttu nay st dung mé hinh WEHY-HCM, day la
mb hinh két hop khi twong thity van méi trudng luu vuc dyua
trén cac qua trinh vat Iy dé mo phong chi tiét hoa cac yéu
t6 khi tugng trén luu vuc nghién ctru [6]. Dau vio ciia mod
hinh chi tiét héa dong luc 1a cac bd dir liéu khi tuong toan
ciu trong qua khir va tuong lai (GCMs). C6 nhiéu loai dit
lidu mo hinh GCMs khac nhau trén thé gidi, trong nghién
cuu nay, dir liéu ERA-20C dugc luya chon do chét lugng dir
lidu dam bao va c6 d6 phan giai (~125 km) twong ddi t6t so
vé6i cac dir lieu khac, véi bude thoi gian 1a 3 gio. Ngoai ra,
cac s liéu vé diéu kién dia hinh (DEM), s6 liéu vé tham
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phu (dit liéu dit, cdy trong) cling duoc hiéu chinh va dua
vao mo hinh tinh.

Sau khi da c6 dit liéu diéu kién bién va diéu kién ban
dau, mo hinh WEHY-HCM dugc thiét 1ap nham chi tiét hoa
dong luc cac yéu td khi twong tir 46 phan giai tho dén do
phan giai cao (khoang cach 6 lugi 9 km). Viéc thiét lap mo
hinh khi tugng trong h¢ mé hinh WEHY-HCM tuong ty nhu
thiét 1ap mo hinh WRF. Tuy nhién khéc véi mo hinh WRE,
h¢ mo hinh khi tugng thuy van trong WEHY-HCM c6 su
tuong tac mat thiét voi nhau. Co twong tac mot chidu (one
way) thang dtng tir khi twong dén thuy vin, hay twong tac
hai chiéu (fully coupled). Trong nghién ctru niy, b mo hinh
WEHY-HCM s& duoc thiét 1ap vi mbi lién hé mot chidu tir
khi twong dén thity van. Trong nghién ciru trude [11], mod
hinh WRF di mé phong khoi phuc s6 liéu mua cho khu vuc
nghién ciru tir nam 1900-2014. Cac budce kiém dinh so sanh
gitia s6 liéu mod phong va s6 liéu thuc do cling da dugc thuc
hién nham tim ra bo thong sb tot nhit cho mé hinh chi tiét
hoa dong luc trude khi dua vao chay mo phong cho tuong
lai [12]. Kich ban sir dung trong nghién ctru nay 1a RCP4.5
(twong tmg véi ndng do phat thai khi nha kinh & mirc trung
binh) va chay mé phong cho giai doan 2021 dén 2100.

Luong mua dugc chi tiét hoa theo gio cho timg diém
ludi cia mo hinh, sau d6 dugc chuyén thanh mua ngay dé
tinh cac dac trung cuc tri mua 16n thoi doan ngan.

Dic trung muwa lon

Trong nghién ctru ndy, mua 16n dugc biéu dién bang
cac dac trung mua 16n thoi doan ngén nhu duoc liét ké ¢
bang 1, d6 1a cac dic trung dugc khuyén nghi boi nhom
chuyén gia vé BDKH [13]. Céc dic trung mua I6n s& dugc
tinh cho cac giai doan khi hau 20 nam ¢ giai doan co s&
(1991-2010), twong lai (2021-2040, 2041-2060, 2061-2080
va 2081-2100).

Bang 1. Cac dac trung mua I6n.

Pic trung mualén  Pinh nghia DPon vi
X1 Lugng mua trong | ngy 16n nhat mm
X3 Luong mua lién tuc trong 3 ngay lon nhét mm
X5 Luong mua lién tuc trong 5 ngay 1on nhét mm

Phdn tich tan sudat mwa

Phan tich tin suat mua rat hiru ich trong viéc giam thiéu
rti ro 1d, ngap lut va thiét ké cac céng trinh kiém soat 1.
Phén 16n quy mo cac cong trinh kiém soét 1d duoc xac dinh
dwa vio tan sudt mua, v6i gla thiét khong bién dong theo
thoi gian. Vi vy, cac duong tan sudt duoc thiét 1ap dwa vao
dit liéu quan tric mua trong qua khir s& khong dam bao trong
diéu kién BDKH béi hau hét cac tran mua, 1ii cuc doan xay
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ra trong vai thap ky gan ddy da vuot cac mdc lich st [14].
Nghién ctru nay sur dung phuong phap duoc trinh bay trong
cac nghién ctru [15, 16] dé xac dinh tan suit mua. Phuong
phép nay str dung ham phéan bd xac suat Gumbel, hay con
goi 1a phan bd xé4c suét cyc tri loai I (EV1 - Extreme Value
type I), voi cac tham sé dugc xac dinh theo phuong phap
mo-men [16] nhu duoc thé hién trong phuong trinh (1).

1
¢~ aln(=In(1-—)) (1)

Q(Tr) =
Trong d6: a va & 1a tham s6 ty 18 va vi tri ctia cac phan phoi
Gumbel; 77 13 tan suat chu ky.

Két qua va thao luan
Danh gia bién dong mwa lon theo khong gian

Mac du cac moé hinh khi hau d phan giai cao da cho
thdy nhiing tién bo vé két qua md phong so voi thuc té,
nhung van ton tai sai s6 do su chua hoan thién cua cac so dd
tham s6 hoa vat 1y, diéu kién bién va do phan giai cia mo
hinh [17]. M6 hinh thudng cho du bao tdt tai cac khu vuc
dia hinh thép va du bao thién nho & cac khu vuc nti cao.
Vi véy, thuc hanh phd bién danh gia tac dong ciia BDKH 1a
lay két qua mo phong cho giai doan twong lai so sanh véi
két qua md phong cho giai doan co sd. Nhu vay, sai sd ciia
mo hinh dugc hiéu s& tu triét tiéu 1an nhau. Céc hinh 2, 3, 4
minh hoa dy tinh bién dong mua lon theo khong gian trén
toan Iuu vyc soéng Pa - Thao trong tuong lai so voi giai doan
khi hiu co so (1991-2010), d6 1a giai doan di xay ra nhidu
tran mua, 10 16n trong vong 50 nam trd lai day.

Bién dong mu ngSon| | Bién dong mura 1 ngay max (%)
giai doar (1021 2040)

giai doan (2041-2060)
| N .
N » & A

Bién dong mua 1 ngay max ('
giai doan (2081-2100)

N »

Bién dong mua 1 ngay max
giai doan (2061-2080)

K] »

Hinh 2. Dy tinh bién dong mua 1 ngay max (X1) & cac giai doan
khi hau trong tuong lai (kich ban RCP4.5) so vdi giai doan cg s
1991-2010.
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Bién dong mua 3 ngay max (%)
giai doan (2021-2040)

Bién dong mua 3 ngay max (%)
giai doan (2041-2060)
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Hinh 3. Dy tinh bién dong mua 3 ngay max (X3) & cac giai doan
khi hau trong tuong lai (kich ban RCP4.5) so vdi giai doan co s6
1991-2010.

Bién dong mua 5 ngay max (%)
giai doan (2021-2040)
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Hinh 4. Dy tinh bién dong mua 5 ngay max (X5) & cac giai doan
khi hau trong tuong lai (kich ban RCP4.5) so vdi giai doan co s6
1991-2010.

Két qua mo phong va phan tich cho thdy, dy tinh bién
dong mua 16n trong tuong lai ¢6 su khac biét kha 16n vé
khong gian trong cac giai doan khi hdu khac nhau. Cac dac
trung mua 16n thdi doan ngén duoc duy tinh gia ting dang
ké & phﬁn luu vuc trén lanh thd Viét Nam, dic biét trong
giai doan khi hau 2021-2060. Cac tam mua I6n ¢ khu vuc
Son La va Lao Cai dy tinh ¢6 noi tang tir 70 dén 100% so
véi giai doan khi hau co so. Trong khi d6, mua 16n c6 xu
thé giam (c6 noi t6i -50%) o khu vuc Lai Chau va Yén Bai
trong nira cudi thé ky (hinh 3 va 4). Tuong tu, didc trung
mua 16n dy tinh cho phan luu vyc bén 1anh th Trung Qubc
cling gia ting kha manh va lam tang rui ro & va ngap lut cho
khu vuc ha du.
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Danh gia bién dong vé tian sudt mwa lon

Céc hinh 5, 6, 7 minh hoa dy tinh v& tan sudt mua 16n
O céc thoi ky khi hau trong tuong lai tai mot s6 vi tri tram
quan tric ¢ luu vuc song Pa - Thao (phan lanh thd Viét
Nam) so v6i giai doan khi hau co s¢. Twong tmg véi xu thé
vé tim mua 16n, tAn sudt mua 16n thoi doan ngén duoc du
bdo tang nhe ¢ cac tram Son La va Lao Cai, nhung lai c6 xu
thé giam ro rét o cac tram Lai Chau va Yén Bai. Luong mua
gia tang chii yéu duoc du bao cho thoi doan 1 dén 3 ngay,
trung binh khoang 10% duoc dy tinh cho khu vyc Son La.
Trong khi d6 trén toan luu vuc, lugng mua thoi doan 5 ngay
lién tuc déu dugc du tinh c6 xu hudng giam, giam nhiéu
nhét 1a & Lai Chau, trung binh khoang 30% va 20% ¢ khu
vuc Yén Bai.

Xu thé bién dong mua 16n thoi doan ngén ciing khong
thé hién rd quy ludt trong tng véi cac giai doan khi hau
trong twong lai, nhung nhin chung, cang vé cubi thé ky thi
mirc d6 bién dong cang 16n.
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Hinh 5. Tan suit mua 1 ngay max (X1) tai Lai Chau, Son La, Lao
Cai va Yén Bai trong tuong lai so véi giai doan cg s 1991-2010.
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Hinh 6. Tan suit mua 3 ngay max (X3) tai Lai Chau, Son La, Lao
Cai va Yén Bai trong tuong lai so véi giai doan cg s 1991-2010.
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Hinh 7. Tan suat mua 5 ngay max (X5) tai Lai Chau, Son La, Lao
Cai va Yén Bai trong tuong lai so véi giai doan ca s6 1991-2010.

Két luan

bic diém ndi bat nhat cua mé hinh chi tiét hoa dong luc
d6 1a kha ning mo phong tét cac hién tuong thoi tiét cuc
doan xay ra & quy mé nho do nhiing céi tién vé ciu tric
va do phan giai cia mé hinh. Trén co sé do, nghién ciu da
danh gia dugc bién dong vé khong gian va thoi gian cia
cac dic trung mua 16n thoi doan ngin cho luu vuc séng
ba - Thao. Trong d6, mua 16n dugc du tinh s€ gia tang &
nhiéu noi trén luu vue, din dén tang rui ro 1 lut cho khu
vuc ha du. Ngugc lai, cling c6 mét s6 noi mua 16n duge du
tinh s& giam. Tuy van con ton tai sy khong chic chén trong
két qua danh gi4 do sai s6 mé hinh va tinh bat dinh cta kich
ban du bao, cac két qua cta nghién ciru nay dugce cho 1a tai
lidu tham khao tt & cdp do luu vuc song, hd trg qué trinh ra
quyét dinh vé thich ing véi BDKH va giam nhe rui ro thién
tai cho ha du.

Noi dung bai bao 1a mot phan két qua nghién ciru cua
Tiéu du an 30/FIRST/1a/KLORCE “Tiép thu cong nghé
tinh toan mua, 1 16n cho cac luu vyc song lién qudc gia
trong diéu kién han ché hoic khong cé dit liéu do dac - Ap
dung thir nghiém cho luu vuc song Pa - Thao (bao gém ca
phan luu vuc thudc lanh thd Trung Qudc)”, do Phong thi
nghiém trong diém qudc gia vé& dong luc hoc song bién va
CHRL - Hoa Ky thyc hién nam 2018-2019. Cac tac gia xin
chan thanh cam on.
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