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Tém tat: Khu vurc dong bdng séng Hong la noi tiép nhdn dong chdy va bun cdt tir hé théng séng sudi
thuéc hé théng séng Hbng - séng Thdi Binh. Dudi tdc ddng cua bién déi khi hdu, nhing thay déi vé mua sé
ddn téi nhitng thay déi vé dong chdy va ndng dé bun cdt trong cdc con séng. Trong bai bdo ndy, nhém tdc gid
tdp trung nghién ctru ddnh gid tdc déng cla bién déi khi hdu dén lwu lvong va ndng dé ban cdt trén luu virc
séng Hong - séng Thdi Binh théng qua chudi s6 liéu mua quan trdc tai cdc tram do mua va tram khi tuong
strdung lam déu vao cho mé hinh SWAT. Lwu lwong dong chdy va ndng dé bun cdt trong séng dwoc tinh todn
cho 06 kich ban bién déi khi hdu. Két qud nghién ctru cho thdy, luvong mua téng 20,9% (ndm 2100) lam cho
Iwu lwgng trung binh ndm tai cdc tram thay vdn tdng tir 25 - 27%,; ndng dé bin cdt trung binh tdng tir 21 - 47%.

Tir khéa: Luu vire séng Hong - séng Thdi Binh, bién déi khi hdu, mé hinh SWAT, ddng chéy, bun cdt.

1. bat van dé

Lwu viee sdng HONng - sdng Théi Binh 1a mét hé
théng sdng quéc té chay qua ba qudc gia Trung
Qudc, Viét Nam va Lao. Day 1a mét trong nhitng
lwu vire séng ¢d lugng nwdce doi dao - ding thi
22 trén thé gidi vdi téng lvgng nuwdc hang ndm
khodng 130 - 140 km? nwdc, song phan bo khong
déu theo khdng gian va thoi gian [6]. Hon 90%
bé mat cha lwu vue cé dia hinh d6i nudi, nguén
nwdc mat chd yéu phat sinh tir muwa do dé khi
c6 muwa mot lwgng nuwdc Iédn tap trung nhanh
thanh dong chay mat gay Ién | I&n trén dién
rong. Cling vi vdy mua khé cac sdng sudi thuong
ngudn khd han, nhiéu vung thiéu nudc nghiém
trong anh hudng Ién dén hoat dong phét trién
kinh té, cling nhu hé sinh thai trén luu vy,

Phat trién va irng dung mé hinh toan trong
danh gia va quan ly tai nguyén nudc ndi chung
duoc chuy tap trung phét trién trong nhiéu thap
ky qua. R&t nhiéu mé hinh todn d3 dugc phat
trién trong linh vurc quan ly tai nguyén nudc vdi
pham vi &'ng dung rdng rai trén toan thé gidi,
trong s6 d6 c6 md hinh SWAT [5]. M hinh SWAT
duoc phat trién lién tuc trong gan 30 ndm qua
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b&i Vién Nghién ciru néng nghiép USDA, hién la
mo6t mé hinh ¢é nhiéu wu diém véi nhiéu rng
dung thanh cong trén thé gidi.

Tai Viét Nam, nhiéu nghién ctru cling d3 (rng
dung mé hinh SWAT dé danh gia lvu lvong va
bun cat trén luu vuc hodc hd chira, vi du nhu
“Ung dung mé hinh SWAT dé tinh todn luu lugng
dong chdy va bun cat trén lwu vyc séng Cau”
clia tac gia Tran Viét Bach (2017), “Ung dung mé
hinh SWAT ddnh gid tdc déng cua bién déi khi
héu dén dong chdy lwu vure séng Bdng Nai” cla
PGS.TS. Nguyén Ky Phung va ThS. Lé Thi Thu An
(2012), “Ung dung mé hinh SWAT ddnh gid tdc
déng cua bién déi khi hdu dén dong chdy va bun
cdt vao hé thady dién Ném Mdrc trén séng Nam
Murc” clta tac gia Phung Thi Thu Trang (2017),...

Bai bdo nay tap trung ng dung mdé hinh
SWAT nghién ctru bai todn mua - dong chay
dudi tdc dong cda bién déi khi hau (kich ban
gia tang lvgng mua) phuc vu danh gia tac dong
cla bién ddi khi hau dén dong chay va bun cat
trén lwu viee sdng Hong - sdng Thai Binh. K&t qua
nghién cru nay ciling 1a co s& dau vao cho md
hinh 1 chiéu MIKE 11 phuc vu ddnh gid, du bdo
anh hudng cha bién d6i khi hau dén lvu lvong
va néng dd bun cat tai khu vuyc clra séng ven
bién vung d6ng bang séng Hong.




2. Ddi twong va phwong phap nghién ciru

Nghién ctru sir dung md hinh SWAT véi céac
di¥ liéu can thiét dugc thu thap tir nhiéu ngudn
khac nhau dé (rng dung tinh toan luu lugng va
néng dé bun cat cho lwu vyc séng Hong - séng
Thai Binh.

Céc s liéu thu thap bao gdm: S8 liéu luvgng
mua, lvu luvgng [2], ban d6 s6 d6 cao DEM (Hinh
1) [3], bdn d6 dat (Hinh 2) [4] va ban d6 st dung
dat (Hinh 3) [3] duwoc dung lam co s& dé thiét
|ap, hiéu chinh va kiém dinh mé hinh SWAT.

Kich ban bién d6i khi hdu ndm 2016 [1] duoc
ap dung trong nghién ctru dé thiét 1ap céc kich
ban tinh toan.

2.1. Thiét Idp mé hinh SWAT

Luu vuc sdéng Hong - sdng Thai Binh duoc

thiét 1ap trong mé hinh SWAT gidi han tir 20°23’
dén 25°30 vi d6 Bac va tir 102°10” dén 107°10°
kinh d6 bong.

+ Phia Bac gidp lwu vuc sdng Trwong Giang,
s6ng Chau Giang (Trung Qudc).

+ Phia Tay giap luu vyc s6ng Mékong.

+ Phia Nam giadp luu vyc song Ma.

+ Phia Dong gidp vinh Bic Bd [6].

Dva trén di liéu vé ban do sd dé cao DEM
lwvu vye séng Hong - séng Thai Binh, tién hanh
phan dinh lvu vyc. K&t qua phan dinh lvu vyc
sdng HOng - sdng Thai Binh (sdng Hong tinh dén
tram thuly van Son Tay, séng Thai Binh tinh dén
ngd ba sau hop lwu cla séng Cau va sdng Pha
Lai) dugc phan chia thanh 39 tiéu lvu vie (Hinh
4). Trong d6, tram Hoa Binh thudc tiéu lvu vuc
39, tram Son Tay thudc tiéu lvu vuc 34.

BAN DO DEM LUU VU'C SONG HONG - THAI BINH

BAN DO LOAI DAT LUU VYC SONG HONG - THAI BINH

Hinh 1. Dja hinh lvu vuc
séng Héng - séng Thdi Binh

Hinh 2. Bédn db6 logi dét luwu vurce
séng H6ng - séng Thdi Binh

BAN DO SU DUNG DAT LUU VU'C SONG HONG - THAI BINH (2001-2010)

Hinh 3. Ban dé str dung ddt lwu vyc
séng Héng - séng Thdi Binh
2.2. Hiéu chinh, kiém dinh mé hinh
Hiéu qud cla md hinh SWAT duogc dédnh
gid bang cach so sanh két qua chay md hinh
vdi so liéu thyc do dong chay cua lwu vuc

Hinh 4. Két qué phdn chia lvu vuc
séng Hong - séng Thdi Binh
theo nam/thang/ngay théng qua cac chi
tiéu danh gia sai s6. Trong nghién clu nay,
tac gia sir dung chi tiéu danh giad: Hé s6 xac
dinh (R?).
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[Z?=1(Q¢i)bs — Q_obs) * (Q;Lm — Osim)]z

RZ_

- Z?=1(Q£bs - Qobs)z s Z?=1(Q;im - Q_sim)z

Trong dé: n 1a s6 gia tri cha chudi quan trac
vamo phong; 0’ , O, lagia tri thuc do va thuc
do trung binh; 0", O_ la gia tri mo phdng va

sim

mé phdng trung binh.
K&t quad danh gid md hinh SWAT bang chi
tiéu R%:

Mrc db Ch&p nhan

Tot Rat tot

R? 0,50 + 0,64

0,65+0,81 >0,82

2.3. Cdc kich ban tinh todn

DE danh gid dwoc qud trinh luu lvong dong chay
bang md hinh lwu vic, nghién cttu tinh todn cho 06

kich ban bién d6i khi hau (Bang 1) va 01 kich ban
hién trang (giai doan 2000 - 2013) dé danh gia dién
bién luu luvong va lwgng bun cat theo thoi gian.

Bdng 1. Cdc kich ban tinh todn [1]

. R, Lwong mua gia tang (%)
Kich ban bién doi khi hau - - Z
Nam 2030 Nam 2050 Nam 2100
RCP4.5 7,5 12,9 20,2
RCP8.5 7,0 12,8 20,9

3. Két qua va thao luan
3.1. Hiéu chinh mé hinh

Trén luu vyc séng Hoéng - sdng Thai Binh,
dé xac dinh bd théng s6 cia md hinh, nghién
ctru lya chon chuai sé liéu lwu lvgng trung binh

thang quan trac tai tram thay van Hoa Binh tu
nam 2000 - 2006 dé so sanh vdi gid tri tinh toadn
tai clra ra cua tiéu lwu vuec 39.

K&t qua hiéu chinh mé hinh cho ra bd théng
s6 dugc lya chon nhu trinh bay trong Bang 2.

Bdng 2. Két qud hiéu chinh 04 théng s6 duoc lwa chon trong SWAT-CUP 2012

STT Yéu té M6 ta Gia tri hiéu chinh
1 CN2 Chi s6 CN rng véi diéu kién am loai Il 35,81
2 ALPHA_BF Hé s6 triét gidam dong chay ngdm (ngay) 0,623
3 GW_DELAY Thoi gian tré dong chdy ngam (ngay) 160,620
4 GWQMN Ngudng sinh dong chdy ngdm (mm) 1,026

Nghién cu s dung phan mém hé trg
SWAT - CUP 2012 va thuat todn SUFI - 2 dé
hiéu chinh théng s6 mé hinh vdi budc thoi
gian md phdng theo thang, s6 1An md phdng
N =500 lan.
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Két qua hiéu chinh thdng sé md hinh duwoc
thé hién trong Hinh 5.

K&t qua hiéu chinh théng sé md hinh SWAT
cho két qua kha tét vdi cac chi tiéu danh gia:
R?=0,67.
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Hinh 5. Két quéd so sdnh dwéng qud trinh dong chdy tinh todn va thue do
tai tram Hoa Binh (Giai doan hiéu chinh)

3.2. Kiém dijnh mé hinh

Nghién ctru str dung bd thong s6 tinh dugc
trong qua trinh hiéu chinh mé hinh SWAT & trén
va chudi sé liéu lvu lwgng trung binh thang quan

trac tai tram thay van Hoa Binh tir ndm 2007 -
2013 dé kiém dinh mé hinh.

Két qua kiém dinh duwoc thé hién trong Hinh
6 dudi day:
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Hinh 6. K&t qud so sénh dud'ng qud trinh dong chdy tinh todn va thuc do
tai tram Hoa Binh (Giai doan kiém dinh)

V&i két qua tinh toan chi tiéu danh gid R? dat
duoc trong qua trinh hiéu chinh (R? = 0,67) va
kiém dinh md hinh (R? = 0,89) cho thay, mé hinh
SWAT c¢6 kha nang mé phdng kha tét chu trinh
thidy van tai luvu vye séng Hong - sdng Théi Binh
va c6 thé st dung dé md phong tinh toan cho
cac kich ban nham danh gia tac dong cla bién
d&i khi hdu dén luu lugng va bun cét lo Iirng tir
lvu viee d6 xudng cac sdng va chay ra bién tai
khu vuc dong bang sdng Hong.

3.3. Két qua tinh todn va ddnh gid dnh hwéng
cta bién déi khi hdu dén lwu lwong va néng dé
bun cat tai cdac vij tri

Cac ké&t qua tinh toan lvu lwong va néng do
bun cat theo hién trang nam 2000 - 2013 va
theo cdac kich ban bién d6i khi hdu dwoc trich
Xuat tai cac vi tri sau:

¢ Tram thly van Hoa Binh (séng Da);

e Tram thay van Son Tay (séng Hong);

¢ Tram thay van Luc Nam (sdng Luc Nam);
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e Tram thdy van Phi Lang Thuong (séng
Thuong).

Trén co s& s6 liéu vé luu lwgng va néng do
bun cét trung binh thang tién hanh tinh todn gia

tri trung binh ndm dé lam co s& danh gia anh
huwdng cta bién déi khi hdu dén luu lwong va
bun cat van chuyén tir trén lvu viee dén vi tri cac
tram thay van (Bang 3):

Bdng 3. Lwu lwong va nbng dé bun cdt trung binh ndm ¢ng vdi kich bén hién trang

STT Vi tri Lwu lwong (m3/s) Nong do bun cat (g/1)
1 Tram Phd Lang Thuong 121 195
2 Tram Luc Nam 109 65,4
3 Tram Son Tay 5.386 173
4 Tram Hoa Binh 2.190 56,8

3.3.1. Tinh todn va ddnh gid dnh hwdng cia cdc
kich bén bién déi khi hdu RCP4.5 dén lwu lwong
va néng dé bun cdt

M6 hinh SWAT sau khi d3 hiéu chinh va kiém
dinh ti€n hanh tinh todn lwu lwong va néng

do bun cat theo cac kich ban bién ddi khi hau
RCP4.5. Két qua tinh todn luu luvgng va ndng dé
bun cét tai 4 tram thdy van cho trudng hgp hién
trang, dén ndm 2030, ndm 2050 va nam 2100 cu
thé nhu trinh bay trong Bang 4, Hinh 7, 8.

Bdng 4. Két qué tinh todn wng vdi kich ban bién déi khi hdu RCP4.5

Vi tri
Kich ban Yéu té ¥
’ Ph Lang Luc Nam So'n Tay Hoa Binh
Thuwong
(B o1 Luu lwong (m?/s) 132 119 5873 2388
Nong d6 bun cat (g/1) 224 75,6 200 61.0
(B 02 Luu lwgng (m?3/s) 140 126 6224 2530
No6ng dd bun cat (g/l) 244 82,2 221 64,4
KBO3 Luu lwgng (m3/s) 151 136 6698 2722
Néng dé bun cat (g/1) 277 93,9 251 68,4
Lwu lrgng dong chay trung binh tai tram Phu Lang Thirong Luu lvgng dong chay trung binh tai tram Luc Nam
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Hinh 7. Anh huéng cda bién d6i khi hdu dén lwu lwong tai cdc tram thdy vén
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Nhan xét: Trén co s& cac kich ban bién ddi
khi hdu RCP4.5, lvgng mua gia tang lam cho lwu
lwong tai céc sdng cling gia ting. Két quad tinh
todn dinh lugng vé gia tang lvu lwong tai vi tri
cac tram nhu sau:

- Tai tram Ph0 Lang Thuwong: Kich ban hién
trang luu lwong trung binh 13 121 m3/s, kich ban
bién d&i khi hau dén ndm 2030 lwu lugng 13 132
m3/s, dén ndm 2050 luru lugng 1a 140 m3/s va
dén ndm 2100 lwu lugng 1a 151 m3/s. Nhu vay
dén 2100 lwu lwgng tai clra song Van Uc ting 1én

30 m3/s tirc khoang 26%.

- Tai tram Luc Nam: Luwu luvgng trung binh
trén séng Luc Nam tang tlr 109 m3/s &ng voi
kich bdn hién trang 1én 136 m3/s dén ndm
2100.

- Tai tram Son Tay trén sdng HOong: Lvu luvong
trung binh tang tir 5.386 m3/s (tng vdi kich ban
hién trang 1&n 6.698 m3/s d&n nam 2100.

- Tai tram Hoa Binh trén séng Da: Luu lvgng
trung binh tang tlr 2.190 m3/s (rng vdi kich ban
hién trang 1én 2.722 m3/s dén ndm 2100.

Nong d6 bun cat trung binh tai tram Pha Lang Thwong Néng dd biin cat trung binh tai tram Luc Nam
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Hinh 8. Anh huéng cta bién d6i khi hdu dén ndng dé bin cdt tai cdc tram thdy vén

Nhan xét: Dudi anh hudng clda bién d6i khi
hau Idam cho lvgng mua gia ting dan dén xdi
mon bé mat gia tang lam cho ndng d6 bun cét tai
céc sdng gia tang. K&t qua danh gia dinh lwong
vé sy gia tdng ndng do bun cat tai cac sbéng, cu
thé nhu sau:

- Tai tram Phd Lang Thuong: Nong d6 bun cat
trung binh kich ban hién trang 1a 195 g/I, dén
nam 2030 12 224 g/I, d&€n ndm 2050 |a 244 g/l va
dén ndm 2100 13 277 g/I.

- Tai tram Luc Nam: Nong dé bun cat trung
binh tdng tlr 65,4 g/I &ng vai kich ban hién trang
lén 93,9 g/I dén nam 2100.

- Tai tram Son Tay trén sdng Hong: Nong do
bun cat trung binh tang tlr 173 g/I &ng vdi kich
ban hién trang lén 251 g/I dén ndm 2100.

- Tai tram Hoa Binh trén séng Da: Nong do
bun cat trung binh tang tir 56,8 g/l irng vdi kich
ban hién trang |1&n 68,4 g/| dén ndm 2100.
3.3.2. Tinh todn va ddnh gid dnh hwdng cla cdc
kich bén bién déi khi hdu RCP8.5 dén Iwu lwong
va néng dé bun cat

M6 hinh SWAT sau khi d3 hiéu chinh va kiém
dinh tién hanh tinh toan lvu lwgng va néng do
bun cat theo kich ban bién déi khi hau RCP8.5.
K&t qua tinh toan cu thé nhu Bang 5.

Tuong ty nhuw kich ban RCP4.5, ndi dung nay
danh gid anh hudng cda kich ban bién d6i khi
hau RCP8.5 dén Iwu lwgng va ndng dd bun cét
tai cdc tram thly van trén hé théng séng Hong -
séng Thai Binh.
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Bdng 5. Két qud tinh todn wng vdi kich ban bién déi khi hdu RCP8.5

Kich ban Yéu t6 , vitr - —
Phu Lang Thwong | Luc Nam Son Tay Hoa Binh

KB 04 Luu lugng (m3/s) 131 118 5840 2374
N&ng dé bun cat (g/1) 222 74,9 194 60,6
KB 05 Luu lwgng (m3/s) 140 126 6217 2527
Noéng do6 bun cat (g/l) 244 82,0 223 64,2
<B 06 Luu lugng (m3/s) 153 137 6744 2741
Nong do6 bun cat (g/l) 280 94,9 254 68,8

Nhan xét: 254 g/l dén nam 2100. Tai tram Hoa Binh néng

Trén co s& kich ban bién ddi khi hdu RCP8.5
lam gia tang lvgng mua va lam cho lwu lvgng
tai cac tram thay déi va cd xu thé tang theo thoi
gian. Cu thé, tai tram Phu Lang Thuong, lvu
lwvong trung binh hién trang 1a 121 m3/s, dén
nam 2100 tang |én 153 m3/s; tai tram Luc Nam
lwu luvgng trung binh hién trang 1a 109 m3/s, dén
nam 2100 tang |én 137 m3/s; tai tram Son Tay
lwu lwgng trung binh hién trang la 5.386 m?3/s,
dén ndm 2100 tang |én 6.744 m3/s; tai tram Hoa
Binh lwu lvgng trung binh hién trang la 2.190
m3/s, d&n nam 2100 tang |én 2.741 m3/s.

Viéc tinh todn mé hinh dé danh gid va dy
bdo anh huwédng cla cac kich ban bién d6i khi
hiu RCP8.5 dén nbdng dd bun cat tai cac tram
cho phép xdc dinh mot cach dinh lwong vé gia
tri bun cat trén hé théng cac séng nay. Cu thé,
bién d6i khi hau d3 lam gia tang ndng dd bun cat
trong cac sdng. Tai tram Phd Lang Thuwong, néng
do6 bun cat gia tang tlr 195 g/l trong truwong hop
hién trang |én 280 g/I dén nam 2100. Tai tram
Luc Nam ndéng dd bun cat gia tang tir 65,4 g/l
trong truong hop hién trang 1én 94,9 g/l dén
nam 2100. Tai tram Son Tay ndng d6 bun cét gia
tang tr 173 g/l trong trwong hop hién trang lén

do bun cat gia tang tlir 56,8 g/l trong trwang hop
hién trang 1én 68,8 g/| d&€n nam 2100.
4. Két luan

Bai bao da nghién clru va xac dinh mét cach
dinh luvgng vé dnh hudng cla bién ddi khi hau
(cu thé |a su gia tang lwong mua) dén lwu lvong
va ndng dd bun cat trén luvu vuc sdng Hong -
s6ng Thai Binh theo cac kich ban bién d&i khi hau
nam 2016 cta B Tai nguyén va Méi trudng. Két
qua cho thay, lvgng mua ting d3 lam gia tang
Iwu luvgng va néng d6 bun cat trong hé théng
séng sudi trén luwu vuc sdng Hong - sdng Thai
Binh. Nam 2100, lvgng mua tang 20,9% lam cho
Iwu lwgng trung binh ndm tai cac tram thay van
tang tlr 25 - 27% (tram Phd Lang Thuong 27%,
tram Luc Nam 26%, tram Son Tay va Hoa Binh
25%); néng d6 bun cat trung binh ting tir 21 -
47% (tram Phd Lang Thuong 44%, tram Luc Nam
45%, tram Son Tay 47% va Hoa Binh 21%).

Do han ché vé s6 liéu thu thap, nghién ctu
md&i chi hiéu chinh va kiém dinh cac théng sé
mo hinh lién quan dén luu lwong dong chay,
céc théng s6 lién quan dén luu luvgng bun cat
s& dugc hiéu chinh va kiém dinh trong nhirng
nghién ctru tiép theo.

Léi cdm on: Bai bdo I mét phén két qud nghién citru cla Dé tai “Pdnh gid tdc ddéng cua bién déi khi hdu
dén diéu kién tw nhién, tai nguyén thién nhién va méi truong khu vire ctra séng ven bién viing déng béng
séng Hb6ng va dé xudt gidi phdp khai thdc st dung hop ly”, mé sé6 BBKH.33/16-20.
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Abstract: The Red River Delta is the receiving body of flow and sediments from the river system of
the Red River - Thai Binh River system. Under the impacts of climate change, changes in rainfall patterns
will lead to changes in the flow and sediment concentration in rivers. In this article, the authors focus on
researching and assessing the impacts of climate change on the discharge and sedimentation in the Red
River - Thai Binh River basin through a series of rainfall data observed at the rain gauge stations and the
meteorological stations used as inputs to the SWAT model. Flow discharge and sediment concentration in
the river are calculated for 06 climate change scenarios. The research results show that the rainfall increases
by 20.9% (by 2100), making the annual average discharge at the hydrological stations increase by 25 - 27%;
average concentration of sediment increases by 21 - 47%.

Keywords: Red River - Thai Binh River basin, climate change, SWAT model, discharge, sediment.
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