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PANH GIA TAC PONG BIEN POI KHi HAU PEN DONG CHAY
TREN HE THONG SONG LAI GIANG, TINH BINH PINH

Nguyén Thi Bich Ngoc!, Tran Vin Tinh', Nguyén Thi Lan Anh?
"Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
2Cong ty c¢b phan Moi truong va D6 thi Ha Nam
Tém tit
Bién doi khi hdu la mét trong nhitng thdch thire I6n nhat cia nhdn logi trong thé
ky XXI. Bai bdo tdp trung vao ung dung phwong phdp mo hinh todn, sw dung mo hinh
MIKE NAM va MIKE 11 dé ddanh gid tic dong bién doi khi hdu dén dong chay song Lai
Giang dva trén 2 kich ban bién doi khi hdu RCP 4.5 va RCP 8.5 ciia Bo Tai nguyén va
Méi trueong nam 2016. Két qua bai bdo thé hién dong chay trung binh nam, dong chay
trung binh miia lii trén séng Lai Giang c6 xu hiedng ting so voi thoi ky nén. Tram An
Hoa c6 xu hwéng tang rd rét hon so véi tram Bong Son.
Tw khéa: Dong chdy; Lai Giang; Bién d6i khi hau; MIKE NAM; MIKE 11.
Abstract
Assessment of climate change impacts on the Lai Giang river flow in
Binh Dinh province
Climate change is one of the biggest challenges facing humanity in the 21"
century. This study aims to apply MIKE NAM and MIKE 11 models to assess the
impact of climate change on the Lai Giang river flow based on two climate change
scenarios RCP 4.5 and RCP 8.5 generated by the Ministry of Natural Resources and
Environment in 2016. The results showed that the average annual flow, the average
flow in flood season on Lai Giang river tends to increase compared with the period
1986 - 2005. The river flow at An Hoa station tends to increase significantly than that
of Bong Son station.

Keywords: Flow; Lai Giang; Climate Change; MIKE NAM; MIKE 11.

1. it van dé

Bién d6i khi hau (BPKH) da, dang
va s€ tdc dong khong nho dén tu nhién,
xa hoi va dén tit ca cac sinh vat trén
trai dat,... N6 lam thay ddi sy phan phdi
luong mua, boc hoi theo khong gian va
thoi gian két hop vdi nude bién dang tac
dong nhit dinh dén dic diém tai nguyén
nude, anh hudng dén viéc khai thac va sir
dung nudc, lam gia tdng céc nguy co tai
bién thién tai lién quan d&én nuéc. BDKH
anh huong trén pham vi toan cau, thay doi
dong chay cua song va khién 1ii lut cang
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tré nén toi té va han han ngay cang tré nén
khéc liét hon [10].

Theo béo cdo chi sd rui ro khi hau
toan cau do T6 chirc phi chinh phu vé méi
truong Germanwatch (Dirc) cong bd vao
thang 1 nam 2021, Viét Nam ding & vi
thir 13 trong s6 cac nudc ¢ nén kinh té
chiu anh huong ning né nhit boi BDKH
trong giai doan tir nam 2000 - 2019. O
Viét Nam, trong khoang 50 nam qua, nhiét
d6 trung binh nam tang khoang 0,5 dén
0,7 °C, muc nude bién da dang khoang 20
cm. Hién tugng El-Nino, La-Nina ngay
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cang tac dong manh m& dén Viét Nam.
BDKH da lam cho thién tai, dac biét la
bao, Iii, han han ngay cang nghiém trong.
Nhiét do trung binh & Viét Nam c6 thé
tang 1én 3 °C va muc nudc bién co thé
dang 1 m vao nam 2100 [3].

Nim ¢ khu vue mién Trung cta Viét
Nam, song Lai Giang la song 16n thtr hai
cua tinh Binh Dinh. S6ng c6 vai trd quan
trong trong viéc cung cap ngudn nude cho
cac hoat dong san xuét va sinh hoat cho
nguoi dan trong tinh [2, 4]. Trong nhiing
nam gan day, tac dong ciia BDKH khién
thién tai dién bién ngay cang bat thuong
va cuc doan giy thiét hai 16n vé nguoi,
tai san, co so ha t?mg, anh huong nghiém
trong dén kinh t& - x4 hoi va doi song
nguoi dan trong khu vuc [2].

Phat trién va ing dung mo hinh toan
trong danh gia va quan ly tai nguyén nudc
n6i chung duogc chi y tap trung phat trién
trong nhiéu thap ky qua. Rat nhiéu mo
hinh todn da dugc phét trién trong linh
vuc quan ly tai nguyén nudc véi pham vi
tmg dung rong rii trén toan thé gidi nhu
mod hinh thiay vdan HEC - HMS, SWAT,
MIKE NAM,... va mo6 hinh thuy luc HEC
- RAS, MIKE 11, SOBEK....[1, 4, 5, 8§,
9]. Trong d6, su két hop mo hinh MIKE
NAM va MIKE 11 da dugc st dung nhiéu
trong cac nghién ctru. Didu kién 4p dung
hinh MIKE NAM m6é phéng t6t & nhiing
lru vue khong qua rong, co do doc dia
hinh cao kha phu hgp vdi cac luu vuc nhd
va trung binh ¢ nudc ta.

Tai Viét Nam, di c6 nhiéu nghién
ciu ung dung mdé hinh MIKE NAM,
MIKE 11 dé danh gi4 tac dong ciia BDKH
dén dong chay [4, 5, 7, 8]. Véi diac diém
tu nhién cua luu vuc song Lai Giang, vi¢ce
ap dung moé hinh MIKE NAM, MIKE
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11 d& mod phong tinh toan dong chay &
mot sd nghién ctru [4, 6], nhung chua c6
nghién ciru nao d4nh gia BDKH dén dong
chay trén luu vuc. Nhu vay, viéc st dung
két hop cac m6 hinh nay dé danh gia tac
dong cia BDKH dén ché d dong chay 1a
kha phtt hop va rit can thiét. Bai bio nay
tap trung tng dung mo6 hinh MIKE NAM
nghién ctru bai toan mua - dong chay dudi
tac dong cuia BDKH. Két qua ctia mé hinh
MIKE NAM la co s¢ diu vao cho md
hinh 1 chiéu MIKE 11 phuc vu danh gia
anh huong cia BDKH dong chay trén hé
thdng song Lai Giang, tinh Binh Dinh.

2. Khu vue nghién ctru
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Hinh I: Bin dé lwu vurc, mang ludi song va tram
khi tuong, thuy van trén luu vuc Lai Giang

Song Lai Giang c6 vi tri dia ly nam
trong khoang 14°30° t&i 14°40° vi d6 Béc
va 108°50” téi 108°60° kinh d6 Péng nim
bén suon phia Pong cua day Truong Son
trai dai dén Bién Pong thudc tinh Binh
Dinh (Hinh 1). Phia Dong giap vé6i: Bién
bong, luu vuc song Xuong; Phia Tay

77

Tap chi Khoa hoc Tai nguyén va M6i trueong - S6 42 - nam 2022



Nghién cuu

giap vdi huyén Vinh Thanh, luu vuc song
Koén. Phia Nam gidp véi huyén Phu My,
La Tinh va séng Chau Truc. Phia Béc giap
voi tinh Quang Ngai, luu vuc Song VE.
Dién tich toan luu vuc khoang 1.269 km?.

Luu vuc song Lai Giang cd dia hinh
phtrc tap, song ngan va déc. Hudng dbc
chua yéu tir Tdy sang Dong c6 thung ling
xen k& tao thanh cac luu vuc song, sudi
riéng biét [2]. Luu vuc thuong xuyén chiu
tac dong cua cac hién tugng cuc doan:
Bio va 4p thap nhiét ddi, gié mua Pong
béc, gié Ty nam, dong,...

Dong chay nam phan phdi khong
déu. Luong dong chay trong nam tip
trung cht yéu vao 3 thang mua Iii chiém
khoang hon 70 % lugng dong chay ca
nam, luong dong chay 9 thang mua can
chiém chwa dén 1/3 luong dong chay ca
nam [2, 4].

3. S6 liéu va phwong phap nghién ciru

3.1. 86 liéu

Cin ctr vao yéu cau sb lidu dau vao cua
mo hinh str dung va diéu kién so liéu do dac
trén luu vuc, nghién ctru st dung céc s6 licu:

- Ban dd s6 d6 cao DEM 30 x 30 m,
Céc 16p dir liéu ban d6: Ranh gidi, mang
luGi song sudi;

- S6 liéu mat cit: Téng 6 ¢ 19 mit
cit ngang trén 3 song chinh An Lao, song
Kim Son, song Lai Giang;

- S6 liéu khi tuong, thily van (Bang
1): Luong mua ngay cac tram An Hoa,
Bong Son, Hoai Nhon, Hoai An; Lugng
bdc hoi ngay tram Hoai Nhon, luu luong
dong chay trung binh ngay tram An Hoa
va myc nudc trung binh ngay tram Bong
Son, tram Quy Nhon;

- Kich ban BPKH va nudc bién ding
cho Viét Nam (2016) [3] dugc 4p dung trong
nghién ctru de thiét 1ap cac kich ban tinh toan.

Bing 1. S6 liéu khi twgng, thiiy vin siv dung

A A
STT Tén tram Séng m (\;eu tOX Z Ghi chu
1 |AnHoa An Lao X X X Tram TV cép 1
2 |Bong Son Lai Giang X X Tram TV cap 3
3 |Hoai Nhon X X | Tram khi tugng
4 |Hoai An X Do mua
5 | Vinh Kim X Do mua
6 | Quy Nhon X Tram hdi van
Trong d6: H - Muc nudc trung binh  Hinh 2. Ngoai ra, nghién ctu ciing két

ngay (m); Q - Luu lugng trung binh ngay
(m?/s), X - lugng mua ngay (mm); Z - boc
hoi ngay (mm).

3.2. Phwong phdp nghién ciru

Nghién ctru st dung mo6 hinh MIKE
NAM, MIKE 11 d¢é mé phong tinh toén
dong chay cho luu vuc séng Lai Giang
phuc vu danh gid tdc dong BDKH cho
dong chay trén hé thdng séng theo so dd
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hop vé6i phuong phap théng ké dé phan
tich sd liéu gém nhiét do, lugng mua tur
kich ban BPKH va nudc bién dang cho
Viét Nam (2016).

3.2.1. M6 hinh MIKE NAM

M6 hinh NAM duogc xay dung tai
Khoa Thuy vén, Vién K¥ thuat Thuy dong
luc va Thuy lyc thudc DPai hoc Ky thuat
Pan Mach nam 1982. NAM la chir viét tat
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c6 nghia la mo6 hinh mua rao dong chay.
Mo hinh NAM véi nguyén ly dung ham
phi tuyén dé mo ta dong chay vao song,
mo hinh thuong duge sir dung dé du béo li
do mua rio hodc tuyét tan. Trong md hinh
NAM, mbi luu vue duge xem la mot don
vi xtt Iy. Do d6, cac thong sd va cac bién
la dai dién cho cac gia tri dugc trung binh
héa trén toan luu vuc. Mo hinh tinh qua

3.2.2. M6 hinh thuy lyc MIKE 11 HD

86 lidu khi
tuong thuy van

Phén chia c4c tidu Iru vire

" | Kich ban BDKH va nude bién ding | )
2016 |

bién doi bién doi bién d6i
nhiét 4 bde hoi hrong mwa
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trinh mua - dong chdy theo céch tinh lién
tuc ham luong am trong bé chira riéng biét
c¢6 twong tac 1an nhau. Céu tric mo hinh
NAM duoc xay dung trén nguyén tic cac
ho chira theo chiéu thang dimg va céc hd
chira tuyén tinh, gom 5 bé chira theo chiéu
thang dmg gdm bé chira tuyét tan, bé chira
mat, bé chira ting dudi, bé chira ngam tang
trén va bé chira ngam tang dudi.

Kich ban Kich ban

M6 phong dong chay cic
tiéu lvu viee tir mura

Sz

song

M& phong dong chay trong

g

Diinh gid thc dng bién dbi
khi hiu dén dong chay trén
hé théng séng Lai Giang

Hinh 2: So @6 ddnh gid tic dpng khi hdu dén dong chdy lwu vwe song Lai Giang

MIKE 11 & mét phan mém k¥ thuat
chuyén dung mé phoéng luu luong, chat
lugng nude va van chuyén bun cat ¢ trén
song, hé théng tudi, kénh dan va cac hé
théng dan nudc khac MIKE 11 13 mé hinh
dong luc mot chiéu, moé dun mo hinh thuy
dong luc (HD) 1a mot phan trung tim cua

hé thong md hinh MIKE 11 va hinh thanh
co s& cho hau hét cac md dun bao gdm
tinh todn, du bao 1, tai khuéch tan, chat
lugng nudc va cac mo dun van chuyén
bun cat. M6 dun MIKE 11 HD giai cac
phuong trinh tong hop theo phuong ding
dé dam bao tinh lién tuc va bao toan dong
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lugng. Phuong trinh co ban cua mo hinh
dé tinh toan cho truong hop dong khong
6n dinh 1a phuong trinh lién tuc va phuong
trinh dong lugng (hé phuong trinh Saint -
Venant).

- Phuong trinh lién tuc:

0 h
ox ot
- Phuong trinh dong lugng:

QZ
5(%) on g0lol_ @

Y =——=+g4A— +g2— =0
ot ox ox C°AR

Trong d6: Q- Luu lugng (m’/s); A-
Dién tich mat cat (m?); q- Luu luong nhép
luu trén mot don vi chiéu dai doc song
(m¥s); C- Hé s6 Chezy; a- Hé sé dong
lugng; R- Ban kinh thuy luc (m); h - Muc
nudce ¢ thoi doan tinh toan (m); t - Thoi
gian tinh todn (s); g- Gia tdc trong trudng,
g=9,81 m/s%.

(1

4. Thiét 1ap bé mo hinh toin mé
phong dong chiy song Lai Giang

4.1. Phén chia tiéu luu vwe va xdc
dinh trong so anh hwong cua cdc tram
do mua

Ung dung cong nghé GIS tién hanh
khoanh Iuu vyc va phan chia céc tiéu luu

vuc bd phén luu vuc song Lai Giang tir ban
dd s6 d6 cao DEM. Toan bo luu vuc séng
Lai Giang dugc chia thanh 7 tiéu luu vuc.
Can ¢t vao sb liéu thu thap, vi tri cac tram
khi twong thiy van va cac tram do mua
trén luu vuc séng Lai Giang dé tinh trong
s6 mua cho cac luu vuc bd phan bang
phuong phap da giac Thiessen thiét 1ap ban
d6 phan ving anh hudng ciia cac tram mua
déng thoi xac dinh trong sb cua céc tram
mua tuong ung voi tung luu vuc bo phan
duoc két qua nhu Hinh 3 va Bang 2 sau:

10874 00E 10EE0TE 105°00°E

143400°N

TN

TN N

cHl THICH
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TN
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Hinh 3: Bén dé phin chia tiéu luu vuc va
pham vi anh hwong cdc tram mwa

Bdng 2. Dién tich tiéu lwu vuc va trong so anh hwong cdc tram mua

Tiéu luu Dién tich Trong s6 anh hwéng cac tram do muwa
vue (km?) Hoai Nhon | An Hoa | Bong Son | Vinh Kim | Hoai An
LV1 285.265 0,30 0,42 0,2 0 0,08
LV2 200.682 0,37 0 0,63 0 0
LV3 36.8772 0 0 0,87 0 0,13
LV4 150.462 0 0 0,07 0 0,93
LV5 167.074 0 0 0 0,49 0,51
LV6 228.394 0,33 0,30 0 0,33 0,34

An Hoa 383 0 1 0 0 0
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4.2. Hiéu chinh, kiém dinh mé hinh
MIKE NAM

M6 hinh MIKE NAM duoc thiét 1ap
nham xac dinh lugng dong chay dau vao
va dong chay khu gitra cho mo6 hinh thuy
luc MIKE 11. Dua vao s liéu thu thap va
sir dung 2 khoang thoi gian dé hiéu chinh
va kiém dinh mo hinh 13 tir ndm 1994 -
1998 (hi€¢u chinh) va tir nam 1999 - 2000
(kiém dinh) x4c dinh bo thong s6 phi hop.
Viéc hi¢u chinh thong s6 mo hinh chu yéu
dugc tién hanh bang phuong phap thir
sai. Tram An Hoa duogc su dung lam tram

Nghién ciru

kiém tra va x4c dinh bo thong s6 mé hinh
vi day 1a tram duy nhét c6 do luu luong
dong chay trong nhiéu nim cua luu vuc
nay. Viéc danh gia tinh phil hop gitra két
qua tinh toan va gia tri thuc do thong qua
chi s6 NASH va sai s6 tong lugng, chi s6
NASH dugc tinh dudi dang cong thuec:

T (Qy-Qu)”

NASH=1- i
Zlil=1 (Qtd'Qtd)

3)

Trong do: Q,: Luu luwong 1i tinh toan;
Q,,: Luu lugng It thye do; Q.4 Luu lugng
10 thye do trung binh.

MO0 A+ +arssrimarsvssinanssnamacseias fersosansvaavessmarebastaadarsssss Fovnnnnnnnneans

1200 J----r-=sme
1000 -

800 1

:Puong qua trinh thuc ;

‘Duong qué trinh mo phong

Hinh 4: Duong qud trinh dong chdy thwc do va mo phong - giai doan hi¢u chinh

tai tram thuy van An Hoa

rong qué trint thre do

s°f)ix(‘mg ‘qué frinh mo phong;
“ EooF b
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Hinh 5: Puong qud trinh dong chdy thuc do va mé phéng - giai doan kiém dinh

tai tram thuy van An Hoa
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Két qua hiéu chinh va kiém dinh
(Bang 3) cho thiy giira tinh toan va duong
thuc do 13 twong d6i phu hop nhau thoi
gian xuat hién dinh 1a khong nhiéu. O thoi
ki mua can chan duong qua trinh mo phong
t6t, tuong ddi sat voi dudng qué trinh thuc
do. Gitra hai duong qua trinh tinh todn va
thyc do twong d6i bam sat nhau vé ca pha

dao dong. Trong thoi ky mua i, dinh 1a
cua duong qué trinh mo6 phong nho hon qua
trinh thyc do. Téng luong dong chay qua
trinh m6 phong nhé hon dong chay thuc
do nhung danh gia chi s6 NASH twong ddi
tdt, déu trén 0,75. Nhu vay, két qua trén
hoan toan c6 do tin cay cao va mo hinh c6
thé img dung tinh toan cho budc tiép theo.

Bing 3. Thong ké két qua hiéu chinh va kiém dinh mé hinh NAM

Tram Hiéu chinh Kiém dinh
thiy viin Chubi mé phéng NASH Chudi mé phéng NASH
An Hoa 1994 - 1998 0,77 1999 - 2000 0,75

Nhu vay, thong qua hai budc hi¢u chinh va kiém dinh, nghién ctru da xac dinh
duoc b thong s6 ti wu cho luu vuc Lai Giang.
Bing 4. Bj thong sé6 mé hinh MIKE NAM cho lwu viee nghién civu

B thong s6 Umax Lmax

CQOF

CKIF CK1,2 TG CKBF

Gid tri 12,2 271 0,8

554 29,2 0,053 1500

4.3. Thiét lgp mé hinh thuy lwc
MIKE 11 HD

Mang ludi song nghién ctu dugc
s6 hoa trong mé hinh gébm 3 nhanh
song: An Lao, Kim Son va Lai Giang
(Bang 5). Do song Lai Giang hién nay

chua c6 nhiéu nghién ctru nén sb luong
mit cit cdc song con rat han ché tong
s6 mit cat st dung 1a 19 mat cat nhung
mit cit bao phu toan bd khu vuc nghién
clru véi tong chiéu dai song 1a gan 50
km (Hinh 6).

Bing 5. Chiéu dai, mdt cit séng Lai Giang

Tén song Vi tri Chiéu dai (km) | S6 lwrong mit cat
An Lao Tur tram An Hoa dén nhdp luu song Lai Giang 28,65 9
Kim Son | Cwrara tiéu luu vyc 4 dén nhdp luu song Lai Giang 4,72 4
Lai Giang |Nhap luu dén 16,58 8
pesf-
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Hinh 6: Mang thuy luc song Lai Giang s6 hod trong mé hinh MIKE 11 HD
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Trong m6 hinh thuy luc nay bién
trén va bién nhap luu khu gitra dugc tinh
toan thong qua mo hinh thuy van MIKE
NAM, bién dudi 1a qua trinh muc nudc
triéu thuc do tai tram Quy Nhon c¢6 cung
thoi gian. Thoi gian dung dé hiéu chinh
m6 hinh nam 1994 va kiém dinh 1999 xac
dinh bo thong s6 nham cua song trong md
hinh MIKE 11. Tram thily vin Bdng Son
s€ duoc su dung lam nut kiém tra nham
do tim b thong s6 t6i uu cho mé hinh va
tinh hé s6 NASH, hé sé twong quan dé
danh gia d¢ tin cdy cua md hinh.

DPuong qué trinh mé phong va qua
trinh thuc do khd twong ddng. O thoi ki
mua can, gitta chan duong qua trinh moé

Nghién ciru

phong va thyc do kha tdt ca vé xu hudng
va gia tri. Thoi ki mua i, dinh 18 qué trinh
thuc do va qué trinh mo phong twong ddi
t6t. Thoi gian xuat hién dinh 1d gitta qua
trinh thyc do va qua trinh mo phong tuong
dbi tot. Bén canh do, két qua danh gia chi
tiéu NASH va hé sé tuong quan déu trén
0,79. Miac du van con cé nhimg sai sb
trong mod phong trong didu kién luu vuc
thiéu s6 lidu quan trac thi viée du bao dung
dinh 1 dong vai tro kha quan trong do do
cac két qua trén co thé chép nhan dugc dé
nghién ctru du bdo. Nhu vay, qua qua trinh
do tim thong s6 t6i vu cho mé hinh MIKE
11, nghién cuu da xac dinh dugc thong
s6 nham (manning) cho doan song ha luu
song Lai Giang dao dong tur 0,022 - 0,031.

Tume Senes Water Level

’\)ué’r trinh thyc do

8

ua frinh mo6 phong

s &

t i (), M.
S VAN S !

20.7-T084 D8-1084

Hinh 7: Qud trinh thwe do va mé phéng tram Bong Son hiéu chinh nim 1994

Qua triph thyuc do

Qua trirth m6 phong

e
—

i

S

S i

W Y

/\ A

= = &

BTSN LA

Ny (A
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Hinh 8: Qud trinh thuc do va mé phong tram Bong Son kiém chinh niam 1999
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Bing 6. Thong ké két qud ddnh gid sai so
hiéu chinh va kiém dinh MIKE 11 nam 1994
va 1999 tai tram thuy van Bong Son

Cic yéu to Hiéu chinh | Kiém dinh
NASH 0,79 0,81
H¢ s6 tuong quan 0,83 0,86

5. Panh gia bién d6i khi hiu dén
dong chay trén séng Lai Giang

5.1. Kich bén bién déi khi hiu khu
vue nghién ciru

Nghién ctru lya chon kich ban RCP
4.5 va RCP 8.5 trong kich ban BDKH va
nude bién dang cho Viét Nam nam 2016

[3] cua B Tai nguyén va Mai trudng bién
ddi nhiét do, lugng mua, nudc bién dang
thoi ky 2016 - 2035 va 2046 - 2065 tai tinh
Binh Dinh tir d6 x4c dinh bdc hoi, lwong
mua lam dau vao mé phong trong MIKE
NAM va MIKE 11 danh gi tac dong bién
d6i khi hau dén trong cac thoi ky BDKH.

5.1.1. Nhiét @3 va boc hoi

Két qua bién d6i cua nhiét d6 (°C)
trung binh qua céc thoi ki 2016 - 2035 va
thoi ki 2046 - 2065 theo kich ban RCP 4.5
va RCP 8.5 so vdi thoi ky co sé 1986 -
2005 duoc dan ra trong Bang 7.

Bing 7. Bién déi nhiét dé (°C) trung binh qua cdc thoi ky 2016 - 2045 va thoi ky

2046 - 2065
- RCP 4.5 RCP3.5
Thoi ky Xuin | H¢ | Thu | Péng | Xuin | He Thu | Déng
2016 - 2045 07 | 07 | 07 0,7 08 0.8 08 | 08
2046 - 2065 13 16 | 14 13 1.8 2,0 18 | 17

Theo Bang 7, & c4 2 kich ban RCP
4.5, RCP 8.5 thoi ki nam 2016 - 2045
nhiét d§ trung binh déu tang on dinh & cac
mua trong nam. Thoi ki nam 2046 - 2065
nhiét do trung binh cao nhét 13 mua He,
tiép theo 1a mua Thu. Kich ban RCP 8.5
nhiét d6 trung binh ting nhiéu hon so véi
kich ban RCP 8.5.

Pé tinh bdc hoi tiém ning lam dau
vao du tinh kich ban BBKH dua trén su
bién doi nhiét do nghién cuu lga chon
cong thuce sau:

Eo=16. L (*7) ,I=(§)1'514 4)

Trong do: E Béc hoi (mm); L - He
sd hiéu chinh 56 trong ngdy sang va sb
ngay trong thang phu thudc vi do; I- Téng
sO 12 gia tri hang thang cta chi s6 nhiét
[; T- Nhiét do trung binh hang thang; a -
Hing s6 thay doi theo dia phuong.

a=06,75.10"1*-7,71.10° 5)
I*+1,79.102 I+ 0,49

Két qua ty 1 thay d6i boc hoi tién
nang qua cac thoi ki theo 2 kich ban dugc
thé hién trong Bang 8.

Bing 8. Ty I¢ thay doi béc hoi tién ning (%) so véi thoi ki co sé qua
cdc thoi ky 2016 - 2045 va thoi ky 2046 - 2065

Théi ky RCP 4.5 RCP 8.5
Xuin He Thu bong | Xuin He Thu Dong
2016 - 2045 2,0 2,9 1,5 1,5 1,6 2,1 3,1 1,6
2046 - 2065 2,0 2,7 4,4 2,1 24 34 4,7 2,3

5.1.2. Luong mua

Theo kich ban BPKH va nuéc bién
dang xac dinh ti 1¢ bién d6i lugng mua
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(%) trung binh qua cac thoi ki 2016 - 2035
va thoi ki 2046 - 2065 theo 2 kich ban so
vé6i thoi ky co sé thé hién nhu sau:
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Bing 9. Ty I¢ bién doi lwong mwa (%) so véi thoi ki co sé qua cdc thoi ky 2016 - 2045 va
thoi ky 2046 - 2065

Thoi ky RCP 4.5 RCP 8.5
Xuén He Thu Déong | Xuan He Thu Déng
2016 - 2045 10,4 1,5 19,0 53 2,9 26,1 18,2 1,2
2046 - 2065 -2,9 4,3 27,9 12,6 -8,9 52 24,5 11,8

Kich ban RCP 4.5, lugng mua trung
binh trong giai doan 2016 - 2045 lugng
mua tang cao nhat 1a mia thu tang khoang
19 % va thap nhat 1a mua he tang 1,5 %.
Trong giai doan 2046 - 2065 lugng mua
giam ¢ mua Xuan (2,9 %) va mua He
(4,3 %) con tang 1én cao ¢ mua Thu
khoang 27,9 %. Kich ban RCP 8.5, lugng
mua thoi ky 2016 - 2045 tang cao nhat 13
mua He ting khoang 26 % va thap nhat
la mua Dong tang 1,2 %. Thoi ky 2046 -
2065 Ivgng mua mua Xuan giam 8,9 %
va tang lén vao mua Thu khoang 24 %.

5.2. Két qua ddnh gid tic dpng ciia
bién déi khi higu dén dong chdy trén
song Lai Giang

5.2.1. Dong chay nam

Dong chay trung binh nhiéu nam theo
giai doan cua cac kich ban BDKH duoc

danh gia mac do tang, giam so voi thoi ky
co sO (1986 - 2005) tai tram An Hoa va
tram Béng Son. Tai tram Béng Son trong
thoi ky nén chi ¢6 muc nude thue do, nén
luu lvong nudce cua tram Béng Son duoc
tinh toan tir mo hinh MIKE NAM két hop
v6éi mé hinh MIKE 11. Cu thé:

Tram An Hoa, két qua du tinh dong
chay trung binh nhiéu nam giai doan thoi
ky nén dat 28,16 m3/s. Tuy nhién v&i kich
ban BPKH dong chay trung binh nhiéu
nam co6 xu hudng tang rd rét cu thé: Kich
ban RCP 4.5 giai doan 2016 - 2045 dong
chay trung binh 33,63 m?¥/s; giai doan
2046 - 2065 dong chay dat 35,14 m?/s.
Trong khi kich ban RCP 8.5 céc giai
doan 2016 - 2045 va 2045 - 2065 dong
chay trung binh Ian lugt 1 34,4 m¥/s va
35,62 m?/s.

Bdng 10. Bién dbi dong chdy nam theo cdc kich ban BPKH tai tram An Hoa va Bong Son

. . | Thoi ky co sé RCP4.5 RCP8.5
TT| Téntram | Don vi
1986 - 2005 | 2016 - 2035 | 2046 - 2065 | 2016 - 2035 | 2046 - 2065
. Q (m¥s) 28,16 33,63 35,14 34,4 35,62
1 | AnHoa
% 100 119,42 124,79 122,16 126,49
\ Q (m?/s) 48,25 49,74 50,82 49,79 51,19
2 | Bong Son
% 100 103,09 105,33 103,19 104,02

Tram Béng Son, két qua dy tinh
dong chay trung binh nhiéu nam giai
doan thoi ky nén tr nam 1986 - 2005 dat
48,25 m®/s. Tuy nhién, dong chay trung
binh nhiéu nim c6 xu hudng ting cu
thé kich ban RCP 4.5 giai doan 2016 -

2045 dong chay trung binh 49,74 m’/s;
giai doan 2046 - 2065 dong chay dat
50,82 m'/s. Trong khi kich ban RCP
8.5 cac giai doan 2016 - 2045 va 2045
- 2065 dong chay trung binh lan luot 14
49,8 m’/s va 51,19 m?/s.
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Dong chay nim tram An Hoa
40 -
35 A
@
230
S
25 1
emflem An Hoa RCP4.5 ey A1) Hoa RCP8.5
20 T T 1
1986-2005 2016-2035 2046-2065

Dong chay nim tram Bong Son
32 4

51 A
50 A
49 A

Q(m*/S

43
47 A
46

=fl=Bong Son RCP4.5

1986-2005 2016-2035 2046-2065

Hinh 9: Bién déi dong chdy nim tai tram An Hoa va Bong Son theo kich bin BPKH

Két qua tinh toan trén Hinh 9 cho
thdy, dong chay nim trung binh tai cac
tram déu cé xu hudng ting & tat ca cac
thoi ky ¢ ca hai kich ban RCP 4.5 va
RCP 8.5, Tram An Hoa co luu lugng
dong chiy trung binh nim tiang nhiéu
hon tram Bong Son. So véi thoi ky co
sO murc tang tir 3,09 % dén 5,33 % twong

g v&i mire ting luu lugng tir 1,49 dén
2,94 m¥/s & tram Bong Son va tram An
Hoa dong chdy nam tang trung binh céc
thoi ky 19,42 % dén 26,49 % tuong tng
muc tang luu luong 1a 5,47 dén 7,56
m?/s. Trong d6, lvu lugng dong chay nam
tang nhiéu nhat tai tram An Hoa thoi ky
2046 - 2065 ¢ kich ban RCP 8.5.

4.16

W (triéu m?)

S = N Wk W

1986-2005

Tong lugng dong chay nam tram An Hoa va tram Bong Son

RCP4.5

B An Hoa lBéng Son

4.34 4.36

RCP8.5

Hinh 10: Tong lwong dong chdy tai cdc tram theo kich bin BPKH so véi thoi ky co sé

Tuong tu, tong luong dong chay nim
trén luu vuc tinh dén cac tram theo céc
kich ban c6 xu thé tang giita cac kich ban.
Déi véi kich ban RCP 4.5 tram An Hoa
c6 tong luong dong chay dat 2,97.10°m?,
tram Bong Son c6 tong lugng dong chay
dat 4,34.10° m’. Déi v6i kich ban RCP
8.5 tram An Hoa la 3,02.10° m® con tram
Bong Son 14 4,36.10°m? (Hinh 10).
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5.2.2. Dong chay mua lii

Mua 1l trén song Lai Giang kéo dai
4 thang, thuong bit dau vao thang IX va
két thuc vao thang XII. Lii 16n thudng xay
ra vao thang X va XI va tong lugng dong
chay céc thang mua 1d chiém khoang
75 % dén 80 % luong dong chay nim. Qua
bang cho thay dong chay trung binh mua
1t tai 2 tram trén luu vuc song Lai Giang
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déu tang nhung khong déu giira cac thoi
ky. Kich ban RCP 8.5 tang nhiéu hon so
voi kich ban RCP 4.5 va dong chay trung
binh mua i tram An Hoa ting nhiéu hon.

Kich ban RCP 4.5, dong chay mua
I tai cac tram qua thoi ky cua kich ban
nay déu tang so vé6i thoi ky nén véi mirc
tang tur 3,01 - 14,18 m?/s, trong d6 thoi ky

Nghién ciru

2046 - 2065 tang nhiéu nhét 1a tram An
Hoa vdi muc tang 14,18 m’/s, con tram
Bong Son c¢6 muc tang 1a 5,24 m*/s. Kich
ban RCP 8.5, dong chay mua Iii tai cac
tram qua thoi ky cua kich ban nay déu
tang so v6i thoi ky nén véi muc ting tir
3,12 - 19,34 m¥/s, trong d6 tram An Hoa
cd muc tang tir 16,16 - 19,34 m*/s va tram
Bong Son ¢6 murc tang 13 3,12 - 6,03 m¥/s.

Bing 11. Bién déi dong chiy lii theo cdc kich ban BDKH tai tram An Hoa va Bong Son

Ten tram | Donvi | IHOLKY nén RCP 4.5 RCP 8.5
A ' 171986 -2005 | 2016-2035 | 2046- 2065 | 2016- 2035 | 2046 - 2065
‘ Qm's) | 6547 79.65 83.5 81,63 8481
An Hoa % 100 1217 1275 1247 129.5
Bong Son |- QTS) | 11906 122,07 1243 122,18 125.09
& % 100 102,5 104.,4 102,6 105,1

Dong chay trung binh mua i tram

U An Hoa

/a 80 .
e
£
(o4 |

70 @ An Hoa RCP4.5

emfe== An Hoa RCP8.5
60 T T 1

1986-2005 2016-2035  2046-2065

Dong chy trung bich miia ki tram Bong Son
)

wfi= Bing SonRCPAS e BingSonRCPES

Q(md/s

177
125
13
1
119
117

1986+2008 2016-245 2046-2065

Hinh 11: Bién doi dong chdy miia lii tai tram An Hoa va Bong Son theo kich bin BPKH

5.2.3. Dong chay muia can

Mua can trén song Lai Giang bét dau
tir thang I dén dén thang VIIL. Trong mua
can dong chdy trung binh nho. Lugng
dong chay mua can so v6i ca nam chiém
ty 18 nho, khoang 20 - 25 % tong lugng
dong chay nam. Luong dong chay trung
binh mua can nho.

Theo Bang 12, xét trong toan mua
can, dong chay trung binh c6 xu thé tang
nhung tang khong dang ké (Hinh 12)
chi duéi 1,5 m*/s nhung néu xét vé ti 16
thi lugng dong chdy trung binh ndm ting
khoang tir 5 - 16% dong chay trung binh
mua can thoi ky nén va cac thang dau va
giita mua can dong chdy trén song van chiu

anh cua mua It nén luu lugng dong chay
van tang. Nhung v&i thoi ky kiét nhat giita
mua can thi dong chay cé xu hudng giam.

Kich ban RCP 4.5, dong chay mua
can tai cac tram qua thoi ky cua kich ban
nay déu tang so vé6i thoi ky nén véi mire
tang tir 0,73 - 1,45 m¥/s, trong do thoi ky
2046 - 2065 tang nhiéu nhét 1a tram An
Hoa v&i mtc tang 1,45 m®/s, con tram
Bong Son ¢6 muc ting 13 1,23 m¥/s. Kich
ban RCP 8.5, dong chay mua can tai cac
tram qua thoi ky cta kich ban nay déu
tang so v6i thoi ky nén véi muc ting tir
0,75 - 1,79 m¥/s, trong d6 tram An Hoa c6
muec tang tir 1,29 - 1,79 m®/s va tram B6ng
Son ¢6 muc tang la 0,75 - 1,39 m3/s.
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Bing 12. Bién doi dong chdy can theo cdc kich ban tai tram An Hoa va Bong Son

Ton tram | Bom vi | Lhoi kY co so RCP4.5 RCP 8.5
: * | 1986-2005 | 2016-2035 | 2046 - 2065 | 2016-2035 | 2046 - 2065
‘ Q(m/s) 9,51 10,6 10,96 108 11,03
An Hoa % 100 11,5 1152 13,6 116.0
. Q(m’s) 12,7 13,43 13,93 13,45 14,09
Bong Son % 100 105.7 109.7 105.9 110.9
Dong chay trung binh mua can Dong chay trung binh mua can tram
12 tram An Hoa 15 1 Bong Son
11 14 -
E10 213 A
o &
9 —8— An Hoa RCP4.5 12 -
. ~=An Hoa RCP8.5 —8—Bdng Son RCP4.5
1986-2005 2016-2035 2046-2065 11 - - -
1986-2005  2016-2035  2046-2065

Hinh 12: Bién d6i dong chdy mita can tai tram An Hoa va Bong Son theo kich bain BDKH

6. Két luan

Nghién ctru ing dung phuong phap
mo hinh toan thuy van dugc st dung linh
hoat vdi su két hop gitta m6 hinh mua
dong chay (MIKE NAM) va md hinh
thuy luc dién todn dong chay (MIKE
11) da dugc hiéu chinh va kiém dinh tt
voi hé sé NASH dat yeu cau, dao dong
tur 0,75 - 0,86 dam bao do tin cay trong
diéu kién han ché vé sb liéu thuy van va
dia hinh song. Két qua cho thay, cac kich
ban di c6 nhiing tic dong dang ké dén
dong chay luu vuc séng Lai Giang. O ca
2 tram An Hoa va Bong Son dong chay
déu tang. Trong d6, An Hoa ting rd rét
dac biét vao thoi ky mua 1ii véi giai doan
2046 - 2065 ting manh nhat 1én dén 29,5 %
0 kich ban RCP 8.5. Mua can trén luu
vuc kéo dai, dong chdy trén song tuwong
dbi nho. Mac du xét trung binh ca mua
can dong chdy trén sdng tang nhung vao
thoi ky kiét nhét trong nam thang dong
chdy co xu hudng giam.

Viéc danh gid tac dong cua BDKH
dén dong chay trén luu vuc song Lai
Giang, 1a mot trong nhitng co s& hd trg
cho cong tidc quan ly, dinh hudng khai
thac, str dung va phét trién bén viing tai
nguyén nudc luu vuc song Lai Giang.
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