BAI BAO KHOA HOQC

MO PHONG DONG CHAY TREN LUU VU'C SONG VU GIA-THU BON
TRONG DIEU KIEN BIEN POI KHi HAU

DS Hoai Nam', Kiéu Xuan Tuyén’ Nguyén Thu Thao'

Tém tat: Bién doi khi hdu (BDKH) da dwoc nhin dién la mot trong nhimg théach thirc I6n hién nay. Rat nhiéu nghién
citu gan ddy da cho thdy cdc hién twong thoi tiét cwc doan, ddc biét la mua lon trong thoi doan ngdn, dang c6 xu
hu’dng gia ting cd vé tan xudt va cuong dg & pham vi toan cau. Xu huéng do dwoc dy bio sé tdng manh hon va luu vuc
song Vu Gia-Thu Bon (VGTB) dugc danh gla la mot trong nhu’ng khu vuc chiu anh hu’cmg ngng né do tic dong cua
BDKH. Pé c6 co 56 xdy duwng cdc phwong dn irng pho khdn cdp khi xay ra lit Ion va sy co vo dap trén heu viee song Vu
Gia-Thu Bon trong diéu kién BPKH, bai bao trinh bay cdc két qua mé phong dong chay cho giai doan 2040-2069 va
giai doan 2080-2099 svr dung hai kich ban phat thai trung binh SSP245 va phat thdi cao SSP585.

Tur khéa: BDKH, SSP245, SSP585, mua, 1ti, Mike-Nam

1. MO PAU

Luru vyc song Vu Gia-Thu Bon 1a mot trong muoi bén
luu vyc song chinh ctia Viét Nam, voi vung ha luu bao
gom Pa Néng va Hoi An - hai trung tim kinh té, van hoa,
du lich quan trong ciia khu vire mién Trung. Luru vuc ¢6
lugng mua 16n do thudng xuyén chiu anh hudng cia cac
hinh théi thoi tiét cuc doan nhu bdo, hdi tu nhiét doi. Dic
biét vao thoi ky chuyén tiép tir mia hé sang mua dong
(thang 9-11) khi gi6 mua Péng Bac két hop dai hoi tu
nhiét déi & Trung Trung b thuong gdy ra mua rat 1on va
trén dién rong, tap trung & suon Pong ddy Truong Son
(Yokoi S. va Matsumoto J., 2008).

Dia hinh Iuu vuc phirc tap, thugng luu 13 viing nai de
dung, trung luu-ha luu ¢6 1ong séng m& rong, ndng, bo
thap, cira song bi bdi lap, giy can tro kha nang thoat lii.
Trung binh mdi ndm xay ra 3-5 tran 1i 16n, véi dic diém
lii 1én nhanh, xung nhanh ¢ thuong va trung luu, nhung
rat cham ¢ ha luu, gdy ngdp ung kéo dai va thiét hai
nghiém trong dén tai san va hé thong co sé ha tang. Bén
canh d6, do tac dong cua BDKH, bao, 1ii dugc dy bao s&
tiép tuc gia ting ca vé cuong do va tan suat (Kitoh et al.,
2009, Hoa TD, et al., 2022) doi héi phai c6 nhitng danh
gia, du tinh dai han.

Bai bao trinh bay két qua md phong dong chay cho
cac giai doan 2040-2069 va 2080-2099 dua trén dy tinh
bdi cac m6 hinh khi hdu d§ phan giai cao thugc Dy an
ddi chirng m6 hinh khi hdu CMIP6 st dung cac kich
ban phat thai khi nha kinh trung binh (SSP245) va cao
(SSP585). SSP (Shared socioeconomic pathways) dugc
dinh nghia 1a kich ban phat trién kinh té-xa hoi chia sé
két hop v6i cac kich ban phat thai khi nha kinh (RCP).
M6 hinh Mike-Nam dugc thiét lap dé tinh toan qua
trinh mua dong chay tai hai tram Nong Son va Thanh

ITrung tam Dao tao va Hop tac Quéc té - Vién Khoa hoc
Thuy loi Viét Nam,

Vién Khoa hoc thuy loi mién Trung va Tay nguyén - Vién
Khoa hoc Thuy loi Viét Nam

" Téc gid lién hé
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My. Noi dung nghién ctru thudc dé tai khoa hoc va cong
nghé doc 1ap cap qudc gia: “Nghién ciu xay dung cac
phuong an tmg ph6 khan cap v6i kha ning xa ra 1ii 16m va
su cd v& dap trén luu wvyc song Vu Gia - Thu

Bb on”(DTDL.CN-84/21, 2021-2025), phuc vu quy hoach
phat trién bén vimg cho Quang Nam va Pa Ning,

2. GIOI THIEU KHU VU'C NGHIEN CUU

Hé thong song Vu Gia-Thu Bon 1a mot trong nhitng
hé théng song 16n & duyén hai Trung Trung B, véi
dién tich luu vyc khoang 10.350 km?, trong d6 300 kny?
thuoc tinh Quang Ngii, phan con lai chi yéu thude
Thanh phé Pa Nang. Nghién ctru tap trung vao hai khu
vuc thuong luu trong hé théng 13 Thanh My va Nong
Son, 1an luot dai dién cho thuong nguén song Vu Gia
va song Thu Bon (Hinh 1). Céac luu vuc nay cé tong
dién tich khoang 5.220 km?, trong d6 Thanh My la
2.020 km? va Nong Son 1a 3.200 km?.

Luu vuc séng Vu Gia-Thu Bon nam trong viing khi
hau nhiét doi gido mua va la khu vyc c6 lwong mua 16n
nhét trong ca nuéc. Théng ké cho thiy tir nam 1980
dén nim 2019, da c6 29 tran 1 16n trén séng Vu Gia va
36 tran i 16n trén séng Thu Bon (1 1on dugc dinh
nghia khi myc nude sdng vugt muc nudce 1l trung binh
nhiéu nim).

VIET NAM

k % ol

A o Son

¥ Hiep Do -
E i 2N

Hinh 1. Vi tri cac luu viec Thanh My va Nong Son
thugc hé thong song Vu Gia-Thu Bon
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Véi ddc diém dia hinh d6i nai, khu vue nay co tiém
ndng 16n phat trién thity dién, v6i hon 110 hd chira 16m, vira
va nho, chu yéu la thiy dién, trong do nhidu hd di van
hanh, mét s6 dang xdy dung hodc quy hoach. Tong dung
tich diéu tiét cac ho dat trén 4 ty m?, gop phan quan trong
vao diéu tiét dong chay, phong chéng 1ii, cAp nudc mia
kho va phat dién (UBND tinh Quang Nam, 2024).

3. MO PHONG DONG CHAY TREN LUU
VUC SONG VU GIA-THU BON TRONG PIEU
KIEN BIEN POI KHi HAU

3.1. Phuong phap nghién ctu

6] nghién ctru hién tai, nhom tac gia st dung bo
cong cu MIKE, trong d6 md hinh thily van Mike-Nam
dugc 4p dung dé tinh toan va du bio dong chay dua

trén dit liéu khi hdu tr mé hinh CMIP6 d6 phan giai
cao theo hai kich ban phat thai SSP245 va SSP585. Dir
lifu mwa m6 phdng bdi cac md hinh khi hdu dugc
chinh 1y bang phuong phap hiéu chinh phan vi -
quantile bias correction (Nam et al., 2013). Phan chia
Iuu vue duge thye hién bang hé théng thong tin dia 1y
(GIS) va bdc hoi tiém niang dugc tinh bang phin mém
CROPWAT.

3.2. Thiét 1ap md hinh Mike Nam

- 86 ligu sir dung

B dit lidu str dung trong nghién ctru thudc dé tai
khoa hoc va cong nghé doc lap cép qubc gia
(DTPL.CN-84/21, 2021-2025). Cac di li€u co ban
dugc mo ta trong Bang 1 dudi day.

Bang 1. Dir liéu duwgce st dung trong nghién ciru

TT Dir liéu M0 ta Ngudn
1 |Bando ty1é 1/10.000 Toan tinh Quang Nam va Da Nang Bo TN&MT
2 | Mb hinh cao d6 s DEM 90x90 m Toan tinh Quang Nam va Da Nang SRTM (OpenTopography, 2013)
3 | Khi tuong (1979 - 2021) Tram Tra Mi, Pa Nang va Tam Ky Bo TN&MT
4 |Mua (1979 - 2021) 15 tram trong va lan cin khu vuc nghién ciu | B6 TN&MT
5 | Luu lugng, muc nude (1979 - 2021) | Tram Nong Son va Thanh My Bo TN&MT

- Phén chia luu vuc

Trén co s& dir lidu ban d6 cao do sé6 (DEM SRTM
do phan giai 90m) va mang ludi séng cua luu vuc
nghién cru, nhom tac gia da sir dung cong cu ArcGIS
dé phan chia luu vuc séng Vu Gia-Thu Bon thanh cac
tiéu lru vuce (Hinh 2). Cac diém dau ra cia cac tiéu luu
vuc duogc xac dinh tai cac vi tri thu nude cua cidc nhanh
song va hd chira chinh trén toan hé thong.

Hinh 2. Phdn chia lwu viee séng Vu Gia-Thu Bon
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- Higu chinh va kiém dinh mé hinh

Nghién ctru da st dung cac chudi dit liéu quan
tric dong chay trung binh theo ngay trong giai doan
1979-2010 dé hiéu chinh va kiém dinh md hinh
Mike-Nam. Trong d6 giai doan 1979-2000 dugc sir
dung dé hiéu chinh mdé hinh va giai doan 2001-
2010 dugc s dung dé kiém dinh mo hinh véi muc
dich trinh anh hudng tir cac hd chira thiy dién bat
dau van hanh sau nim 2010. Qua trinh hiéu chinh
tap trung xay dung bo thong sd phu hop nhat véi
dong chay thyc do biang phuong phap thar dan dé
giam sai sd.

Két qua hiéu chinh va kiém dinh mé hinh dugc
minh hoa trong cac Hinh 3-4 va cac chi s6 thong ké
dugc tong hop trong Bang 2. Truc quan nhan thiy rang
md hinh Mike-Nam mé phong tot dudng qua trinh
dong chay so vai sb lidu thye do. Hé sb trong quan R
gitra dong chay mé phong va thyc té dat trén 0.9 (tram
Néng Son) va 0.8 (tram Thanh My). Hé s6 danh gia
hiéu qua md hinh Nash-Sutcliffe (NSE) ddi v6i ca hai
luu vue déu dat trén 0.8, phan anh d¢ tin cay ciia md
hinh. Do d6, b thong s6 mod hinh sau hiéu chinh dugc
sir dung d¢ md phong dong chay dén trong tuong lai
theo cac kich ban BDKH.
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Hinh 3. Buong qua trinh luu lugng ngay tinh toan va thuc do tram Nong Son va Thanh My - Giai doan
hiéu chinh mé hinh (1979-2000)
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Hinh 4. Buong qua trinh luu lwong ngay tinh toan va thuc do tram Nong Son va Thanh My - Giai doan

kiém dinh mé hinh (2001-2010)

Biang 2. Két qua hiéu chinh, kiém dinh mé hinh tai tram Nong Son va Thanh My

Hiéu chinh (1979-2000) Kiém dinh (2001-2010)
Tram 2 2
Nash R Nash R
Nong Son 0.89 0.91 0.89 0.904
Thanh My 0.84 0.84 0.81 0.81

3.3. Mo phong dong chdy cho cac giai doan trong
twong lai

- Cosodir lieu

Dy an CMIP6 cung cip co so dit liéu ¢ do tin
cdy vé nhitng dy tinh khi hau theo 5 kich phan phat
thai (SSP) cho giai doan tir 2015-2100. Nghién ctru
da lya chon cdc mo hinh khi hdu c6 d¢ phan giai
cao (0 ludi ~ 100km) cho phép danh gia, phan tich
cac dic diém khi hdu ¢ quy md luu vyc song.
Trong pham vi cia nghién ctu, phan tich dong chay
chi yéu tap trung vao hai giai doan: giita thé ky
(2040-2069) va cudi thé ky (2080-2099), voi hai
kich ban dai di¢n la SSP245 (phat thai trung binh)
va SSP585 (phat thai cao) dugc md phdng badi cac
mod hinh khi hau ECE (Chau Au), MRI (Nhat Bén),
NOAA (Hoa Ky).

Trén co s& d6, nhom nghién ciru da sir dung mod
hinh Mike-Nam d& dugc hiéu chinh va kiém dinh dé
mo phong dong chay tai luu vyc Nong Son va Thanh
MY trong cac giai doan nay. Mot lvu ¥ quan trong d6 1a
qué trinh mé phong dong chay chwa xét dén tic dong
tir van hanh ho chira trén Iuu vyc ma cha yéu nham
muc dich danh gia bién dong ctia dong chay tur nhién
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trong diéu kién BDKH so v6i thoi ky nén (1975-1994)
va (1995-2014).

- Két qua dir tinh mua

+ Kich ban phat thai SSP245

Két qua mo phong mua ngay tir to hop cac md hinh
khi hdu ECE, MRI va NOAA dugc hi€u chinh dua trén
ham tuwong quan thye nghi€ém (quantile bias correction)
xay dung cho giai doan co s& (1995-2014). Cac mdi
quan hé thyc nghiém nay dugc ap dung dé hiéu chinh
luong mua dy tinh theo tirng kich ban phat thai ¢ cac
giai doan tuong lai 2040-2059 va 2080-2099. Hinh 5
minh hoa két qua duy tinh mura thang trung binh nhiéu
nim boi cac md hinh thanh phan va t6 hop mo hinh
(ENS). So sanh cho thiy cac md hinh dy tinh ¢6 nhiéu
bién dong vé luong mua, giam trong cac thang 3-9 va
tang trong cac thang 10 dén thang 2 ndm sau (ngoai trir
thang 11) ¢ luu vuc song VG-TB. Cac mo hinh ECE
va NOAA déu dy tinh gia ting cudng do mua trong
thang 10, trong khi moé hinh MRI c6 xu thé du bao
giam nhe so v&i giai doan 1995-2014. T6 hop két qua
du bao (ENS) tir 3 mo hinh cho thiy sy gia ting rd rét
luong mua mua 10 (thang 10 va 12), didc biét & giai
doan cudi thé ky (Bang 3).
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Hinh 5. Biéu d6 so sanh lwong miea thang trung binh nhiéu nam & giai doan khi hdn nén, du tinh cho cdc giai
doan khi hdu trong tuong lai o luu viee song Vu Gia-Thu Bon ung voi voi kich ban phat thdi trung binh (SSP245)

+ Kich ban phat thai SSP585
Twong ty nhu kich ban phat thai trung binh
(SSP245), xu hudng gia ting lugng mua trong mua lii
& luu vuc song Vu Gia-Thu Bon theo kich ban phat
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Bang 3. Tong hop két qua danh gia bién dong lwgng mura theo thang (%) trung binh té hop & cac

giai doan khi hiu trong twong lai (2040-2059 va 2080-2099) so voi giai doan khi héu co sé (1995-2014)

] R .. Thang
Kichban | Giaidogn 1 2| 3 | 4] 5 6 7 8 9 [10] 11 | 12
SSP245 | 2040-2059 100 | 49 | -145| -3.1|-188 | -1.8 | -53 |-175| 2.6 | 56 | -184| 3.3
2080-2099 117 [190| -7.7 | 74 | 216 | -11.6 | -134 | -223 [ -115[190] -112| 172
SSP585 | 2040-2059 106 | -23|-11.7| -6.8|-234|-104| -7.2 | -236| -1.0 | 142| -7.4 | 9.5
20802099 | 226 |160] 215 | 23.8|-125| -3.6 | 49 | 213 | -11.1 | 119 25 [118
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- Két qud mé phong dong chay

+ Kich ban phat thai SSP245

Luong mua ngay du tinh béi cdc mod hinh khi hau
sau khi d3 hiéu chinh sai sd duogc sir dung lam dau vao
cho mo hinh Mike-Nam dé mé phong dong chay trong
tuong lai. Két qua mo phong cho thiy dong chiy mua
lii tai hai tram Nong Son va Thanh My c6 nhitng bién
dong dang ké. Tai Nong Son (Hinh 7), cic md hinh dy
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bao luu lugng ting so véi giai doan 1975-1994, nhung
lai giam so v6i giai doan 1995-2014. Khac voi xu thé
tai Nong Son, ca 3 md hinh (ECE, MRI, NOAA) va t6
hop ENS déu du bao dong chay mua li (thang 11)
giam so vdi cac giai doan qua khir tai tram Thanh My
(Hinh 8). Bang 4 cho thiy dong chiy ting trong cac
thang 8-10 nhung giam trong thang 11 so voi giai doan
nén (1995-2014).
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Hinh 7. Biéu d6 so sanh dong chdy thang trung binh nhiéu nam giita thure do, dir tinh cho cdc giai doan
khi hdu trong tuwong lai tai tram Nong Son trng véi voi kich ban phat thai trung binh (SSP245)
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Hinh 8. Biéu d6 so sanh dong chay thang trung binh nhiéu nam giita thire do, di tinh cho cdc giai doan
khi hdu trong tuwong lai tai tram Thanh MYy vng voi voi kich ban phat thdi trung binh (SSP245)

+ Kich ban phat thai SSP585

Vo1 kich ban phat thai cao (SSP585), tai tram
Nong Son (Hinh 9), dong chady thing 8-10 dugc du
tinh tang va dong chay thang 11-12 giam & ca hai
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giai doan tuong lai. Tai tram Thanh My (Hinh 10),
xu hudng bién dong dong chay ciing xay ra twong tu
theo ca 3 mo hinh cling nhu két qua tdo hop ENS
(Bang 5).
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Biéu do so sanh dong chay thang trung binh nhiéu nam giita thic do, du tinh cho cdc giai doan
khi hdu trong twong lai tai tram Nong Son ung voi voi kich ban phat thai cao (SSP585)
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Hinh 10. Biéu do so sanh dong chay thang trung binh nhiéu nam giita thic do, duw tinh cho cdc giai doan
khi hdu trong twong lai tai tram Thanh My tng voi voi kich ban phat thai cao (SSP5835)

Biang 4. Tong hop két qua danh gia bién dong chiy tram Nong Son theo thang (%) trung binh t6 hop & cac
giai doan khi hiu trong twong lai (2040-2059 va 2080-2099) so voi giai doan khi hau co sé (1995-2014)

. - - Thang

Kichban | Giaidoan 13511577 57 T g 9 10] 1] 12

SSP245 | 20402059 | -0.1 | 0.2 | 02 | 0.2 | 0.2 | 13.1| 0.5 | 10.7| 7.7 | 26.6 | -184 | 2.6
20802099 | 0.8 | 2.4 | 0.1 | 02| 0.1 | 0.0 | 0.3 | 11.6] 7.9 | 25.4 | -17.6 | -1.5

SSP585 | 20402059 | 13 | 2.5 | -0.2 | 0.1 | 0.1 | 0.0 | 11.6 | 142 | 14.9| 19.8 | -15.9] 2.8
20802099 | 1.4 | -03 | 33 | 63| -09 | 173 | 64 | 98 | 55| 17.5 | -14.1] -L.6

Bang 5. Tong hop két qua danh gia bién dong chiy tram Thanh My theo thang (%) trung binh t6 hgp & cic
giai doan khi hiu trong twong lai (2040-2059 va 2080-2099) so voi giai doan khi hau co sé (1995-2014)

. - - Thang
Kichbdn | Giai dogn = 2 [ 3] 4] 5] 6] 78] 09 10]1n]12
SSP245 | 2040-2059 0.5 0.1 0.2 0.1 | -0.3 ] 104 0.5 1.3 | 2.7 | 180 |-148| 1.2
2080-2099 2.3 0.4 02 | -03] 1.6 | 03 1.9 | 24 | -0.8 ] 192 |-144| 1.1
SSP585 | 2040-2059 1.5 2.0 0.2 0.1 | 03] 02| 87| 3.6 | 81 | 11.5]-124] 0.9
2080-2099 2.0 0.2 30 | 44 | -1.0| 155 3.5 1.9 1.0 | 11.2 | -12.1| 1.4
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4. KET LUAN

Dit liéu mua tir cac m6 hinh khi hdu d¢ phan giai
cao thudc du 4n CMIP6 sau khi dugce hiéu chinh sai s6
nhim ning cao d6 chinh xac da dugc s dung dé du
tinh mwa va dong chay tai lvu vyc luu vuc song Vu
Gia-Thu Bon. Két qua cho thiy, mua mua lii trong
twong lai c6 xu hudng ting, dac biét rd rét ing voi kich
ban phat thai cao (SSP585) & giai doan cudi thé ky. M
phong dong chay bang mé hinh Mike-Nam ciing du
bao luu lugng (thang 8-10) dy tinh s& ting tai tram
Nong Son va Thanh My, cao nhét khoang 27% va 19%
trong thang 10 so v&i giai doan khi hau nén 1995-2014.
Luu lugng lii thing 11 du tinh s& giam, cho thdy su
dich chuyén theo hudng dinh 1ii ¢6 thé xudt hién som
hon. Trong khi d4 c6 nghién ctru dy tinh vé dic diém
18 xuét hién mudn va két thic mudn ¢ khu vuc nghién

ctru (Nam et al., 2012). Diéu nay din dén khuyén nghi
can c6 cac nghién ctru tiép theo dé lam rd hon tac dong
ctia BDKH. Mit khac, van hanh hd chira trén luu vuc
Noéng Son va Thanh My ciing c6 nhiing tac dong dén
ché do dong chay. Tuy nhién, pham vi ciia nghién ctru
chua xét dén yéu t6 nay ciing nhu chua tach biét duge
anh huong cia hd chia, BDKH dén dong chay dén
dong chay trong tuong lai.

Loi cdm on: Bai bao dugc thyc hién trong khuon
kho Dé tai PTDL.CN-84/21“Nghién ciru xay dung cac
phuong an (mg ph6 khan cap voi kha ning xay ra li
16n va sy ¢d v& dap trén luu vyc séng Vu Gia - Thu
Bon” do By Khoa hoc va Cong nghé tai trg. Nhom tac
gia trin trong cam on B di hd trg kinh phi va dong
hanh trong qua trinh nghién ctru.
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Abstract:
STREAMFLOW SIMULATION IN THE VU GIA-THU BON RIVER BASIN
UNDER CLIMATE CHANGE SCENARIOS

Climate change (CC) is recognized as one of the most pressing challenges. Recent studies consistently indicate
that extreme weather events, particularly short-duration intense rainfall, are becoming more frequent and severe
worldwide. This trend is expected to intensify further, with the Vu Gia-Thu Bon (VGTB) river basin identified as
one of the regions most vulnerable to CC impacts. To support the development of effective emergency response
plans for major floods and potential dam-break events in the VGTB basin under CC conditions, this paper
presents flow simulation results for the periods 2040-2069 and 2080-2099, based on two climate scenarios: the
medium-emission SSP245 and the high-emission SSP5835.

Keywords: Climate change, SSP245, SSP585, rainfall, flood, Mike-Nam.
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