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UNG DUNG MO HINH QUAN HE MUA - DONG CHAY - NGAP LUT
(RRI) TRONG XAY DUNG BAN DO NGAP LUT
CHO LUU VUC SONG PAC BLA

Tran Qudc Lap
Truong Dai hoc Thuy loi

Tém tat: Lii lut la mot trong nhitng thién tai gdy thiét hai lom cho con nguoi trén khdp cdc ving
cuia thé gidi va Viét Nam. Trong nghién civu nay, tac gia sir dung mé hinh thuy lec hai chiéu quan hé
Mua - Dong chay - Ngdp lut (RRI) dé mé phéng lii va xdy dung ban d6 ngdp lut cho heu viee séng
Pk Bla cia tinh Kon Tum. Két qua hiéu chinh kiém dinh trdn li nam 2003 va 2007 cho thdy rang
mé hinh RRI phit hop trong mé phéng lii véi hé sé twong quan tir 0,91 dén 0,96 trong khi do, hé so
Nash tir 0,82 dén 0,89. Mt khéc, sir dung mo hinh RRI dé xay dung ban do ngap lut, dva trén tran li
lich sir ndm 2009 cho heu viee séng Dakbla, dé danh gid tinh chinh xdc ciia mé hinh, tac gia sir doi
chiéu véi cdc so liéu diéu tra két hop véi cdc nghién ciru trde ddy dé kiém tra @ chinh xdc cia bdan
do ngdp lut. Két qud mé phong cho thdy qud trinh lii va mikc dé ngdp lut hoan toan phit hop vi dién
bién lii lut da xay ra. Nhw vy, khi sir dung mé hinh RRI c6 thé mé phong tot dién bién lii va ngdp lut
cua dia phwong. Két qud c6 nghién civu ¢6 thé giip cdc nha quan 1y ¢é gidi phdp phit hop trong du
bdo, canh bdo va kiém sodt Iii lut cho dia phwong.

Tir khoa: M6 hinh RRI, ban dé ngdp lut, luu viee séng Pdc Bla.

Summary: Floods are one of the natural disasters that cause great damage to people in all regions
of the world, including Vietnam. In this study, the author uses the two-dimensional hydraulic model
Rainfall - Runoff - Flood (RRI) to simulate floods and build a flood inundation map for the Dak Bla
river basin of Kon Tum province. The results of the calibration and validation of floods in 2003 and
2007 demonstrate that the RRI model is well-suited for flood simulation, boasting correlation
coefficients ranging from 0.91 to 0.96, and Nash coefficients from 0.82 to 0.89, respectively. Next,
using the RRI model to build flood inundation maps, based on the historical flood event in 2009 for
the Dak Bla River basin, to evaluate the model's accuracy, the simulation result was compared with
survey data and previous studies. The simulation results show that the flood inundation map and
discharge are completely consistent with the historical flood event in 2009. Thus, when using the
RRI model, it is possible to simulate the flood and create a flood inundation map for the river basin.
The research results can assist managers in developing appropriate solutions for forecasting,
warning, and controlling floods in the area.

Keywords: RRI model, flood inundation map, Dak Bla River basin.

1. GIOI THIEU tai san khong nhitng ¢ trén thé giéi ma ngay ca
& Viét Nam. Dua trén két qua nghién ctru cua
[1] thi rai ro do 1& lut gay ra du kién s& gia
tang trong thoi gian t6i. Hau hét cac qudc gia
trén thé giéi déu bi anh huéng boi i lut, dic
Ngdy nhan bai: 03/9/2024 biét & cac nwocs dang phat trién ¢ Chau A va
Ngay thong qua phan bién: 12/5/2025 N e e . N N
Nagay duyét ding: 22/5/2025 Chau Phi, dac biét 1a & cac vung dong bang

L1 Iyt 1a mot trong cac hién tugng thién tai gay
ra nhiing thiét hai nghiém trong ca vé nguoi va
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chau thd cua ho, do cac bién phap dbi pho véi
I lyt hién tai chua da phu hop. Vi vay viéc
danh gié rui ro, trong mot vung, mot luu vuc
song ngdy cang xuit hién nhiéu trong nghién
ctru cua cac nha khoa hoc trén thé gidi. Cac
mo hinh thuy vin c6 thé mé phong duoc qua
trinh ngép lut nay. Co6 thé ké dén mot sé nha
nghién ctru co nhu P.Vanderkimpen (2008) da
tién hanh nghién ctru mo phéng li str dung mo
hinh Mike Flood nhdm phuc vu cho cong tac
di dan vung ddéng bang ven bién cua Bi [2].
V61 mé hinh Mike Flood, cac nha nghién ctu
da tim ra kha nang anh huéng cua 1ii, dién bién
ngap c6 thé xay ra, tir d6 udc tinh dugc thiét
hai dé c6 giai phap phong chéng giam nhe
thiét hai mot cach t6t nhat. Nam 2010, Daniel
Jilles va Matthew Moore da dung mé hinh
Mike 11 va md hinh Hec-Ras d¢é mo phong lii
cho Ha Lan, Vuwong Qudc Anh va Bi, két qua
ctia nghién ctru giup nha quan 1y c6 cong cu dé
quan 1y dong chay, duy tri mang ludi canh bao
va tién hanh thanh 13p hé thong du béo 1i qubc
gia [3]. O Viét Nam, vao nhimg nim 1970, cb
PGS. TS Nguyén Nhu Khué di thiét lap mo
hinh toan thuy lyc mot chiéu VRSAP d& mo
phong ché do thuy van - thuy Iuc cia dong chay
trén hé thong séng ngodi/kénh din co két hop voi
cac 60 ruong & hai bén bo. Bén canh d6, GS.
TSKH Nguyén An Nién ciing da phat trién mo
hinh KOD-01 va KOD-02 dya trén h¢ phuong
trinh Saint-Venant dang rat gon ding dé tinh
toan thuy luc, du bao 1t dugce st dung nhidu &
Viét Nam. Tuy nhién, trong nhitng vung, hoac
cac qudc gia co ngudn dir lidu dic biét 1a dir
liéu khi twong thuy vin khan hiém [4,5] két
hop v6i hinh dang cua luu vice song dong bang
chau thd khién viéc phat trién mo hinh i lut
va mod phong cac khu vuc ngap lut tré nén rat
kho khan. Mot trong nhiitng mo hinh dugc st
dung dé mo phong ngap lut 14 mo hinh quan hé
gitra Mua-Dong chay-Murc do ngép lut (RRI)
[6], cung cdp dit liéu luu luong séng duoc mod
hinh hoa, da xay dung dugc ban dd ngap lut.

Mb hinh duoc phat trién dé giai quyét cac van
dé ngdp lut dac biét cac khu vuec triing, thép.

Trong nghién ciru nay, tdc gia st dung mo
hinh thuy luc 2 chiéu RRI dé tinh toan mé
phong tran i cuc doan trong qua khur va tao
ra cac ban dd ngap lut cho luu vuc séng Dik
Bla, ban d6 ngap lut 1a mot trong nhing tai
liéu quan trong phuc vu cong tidc quan ly,
phong tranh rii ro do mua lii gay ra. Cau trac
ctia bai bao nay bao gém cac phan, phan 2 sb
liéu va phuong phap nghién ctru, phan 3 két
qua nghién ctru va thao luan cudi cing la
phan két luan.

2. SO LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Cac s liéu
2.1.1. Lugng mua

Pé mo phong 1i cho luu vuc song Pik Bla,
trong nghién ctru nay, sd lidu luong mua tir
thang 01/10/2003 dén 20/11/2003 va luong
mua tir 01/10/2007 dén ngay 26/11/2007 dugc
stt dung dé mo phong i trong giai doan hiéu
chinh va kiém dinh mé hinh. Dit liéu luong
mua gay ra 10 lich st nam 2009 tu thang
28/8/2009 dén thang 30/10/2009 duoc sir dung
dé xay dung ban d6 ngap lut cho luu vuc.
Lugong mua thuc do tai 5 tram khi tugng la:
Tram Kon Tum, Yaly, Pak To, Playcu va tram
An Khé dugc thu thap ¢ Trung tam khi tuong
thuy van qudc gia, sit dung phuong phap
Thiessen Polygon dé tao ra ban d6 mua va la
dau vao cho viéc mod phong 1.

2.1.2. Dong chay lii

Tai liéu vé dong chay lii sir dung dé hiéu chinh
va kiém dinh m6 hinh dugc thu thap ¢ tram
thuy van Kon Tum véi hai tran 10 tor ngay
01/10/2003 dén 18/11/2003 sir dung trong hiéu
chinh mé hinh, trong khi do6 tran Ii tor 26/10
dén 19/11/2007 duoc st dung trong giai doan
kiém dinh mé hinh.
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2.1.3. Sir dung dit

Anh huong cua viée sir dung dat c6 thé phan
anh boi cac tham s mo hinh khac nhau. Trong
nghién ctru nay, quang phd anh c6 do phan
gidi trung binh (MODIS) (d6 phan giai 0.5km)
duogc sir dung dé tinh toan. Tuy nhién, dit liéu
d6 che phu cua luu vuc song Pik Bla 1a qua
chi tiét (12 loai che phu) dé xac dinh tit ca cac
tham s khac nhau trong khi mo phong voi mo
hinh RRI, do vay, nhitng loai che phu tuong tu
dugc hoa nhdp véi nhau dé duoc ban dd do
che pht méi véi 5 loai nhu trong Hinh 1.
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2.1.4. Dia hinh

Tai li€u dia hinh st dung trong nghién ctru nay
1a bo tai liéu bao gom: Po cao sé (DEM), ban
d6 tap trung dong chay (ACC), va ban do
huéng dong chay (DIR) la diu vao cia md
hinh RRI. DEM, ACC va DIR duogc tai tur dir
liéu thuy van va cac ban dd dua trén do cao &
nhiéu muc d6 khac nhau (HydroSHEDS). Dé
giam thiéu khdi luong tinh toan, do phan giai
cua mdi 6 ludi trong cac ban dd DEM, ACC,
va DIR 1a 15 gidy (x4p xi 450 m x 450m) dugc
sir dung. Ban d6 DEM, ACC nhu Hinh 2.
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Hinh 1: Bdn do sir dung dat ciia luu viee séng Dakbla
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Hinh 2: a) ban @6 DEM va b) ban dé6 ACC leu viee séng Dakbla
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2.2. Phwong phap nghién ciru
2.2.1. Gidi thi¢u mé hinh RRI

Mo hinh RRI 1d mé hinh hai chiéu diung dé mé
phong mdi quan hé giita lwong mua - dong
chay va mac do ngap lut [6,7]. Hinh 3 chi ra
so 6 m6 ta mo6 hinh RRI [6]. Dong chay trén
mdi 6 ludi duge tinh toan véi mo hinh song
khuéch tan hai chiéu (2D). Trong khi d6 dong
chay trong long dan dugc tinh toan véi md
hinh séng khuéch tan mét chiéu (1D). Bé mo
phong tét hon quan hé mua — dong chay va
murc d§ ngap lut, m6 hinh RRI cting m6 phong
dong thdm dimg, dong chay thim theo chiéu
thang dung duoc ude tinh bang cach st dung
md hinh Green-Ampt, dong chay trong ting
dat, va dong chay mit. Cac tuong tac trong cta
dong chay giita 1ong song va bé mit doc duge
udce lugng dua trén cac cong thire tran dinh, nod
phu thudc vao do sdu muc nudc va chiéu cao
bo [6].

Khuéch tan 1 chidu trén sdng
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Hinh 3: So d6 ciia mé hinh RRI

Mot phuong phap dé tinh todn dong chay
ngang trén cac 6 ludi doc duoc mé ta 1a "mo
hinh ngap lut dya trén 6 luu trii" (Hunter va
cong su, 2007). Cac phuong trinh md hinh
dugc suy ra dya trén phuong trinh can bang
khdi lwong (1) va phuong trinh dong lugng (2)
sau day ddi v6i dong chay khong 6n dinh thay
doi dan dan.

0
%-F%-F&:V—f (1)
ot ox Oy
Oq,  Ouq, Ovq, __,O0H T, )
ot  Ox oy ox p,

Trong d6 h la d6 cao cua ct nudc so voi bé
mat cuc bg, gx va qy la luu lugng theo chiéu
rong don vi theo hudéng x va y, u va v l1a van
tdc dong chay theo hudng x va y, r 1a cuong
d6 mura, f1a tbe do tham. H 14 do cao cot nude
so voi miat chuan, pw 1a khéi lugng riéng cua
nuéc, g 1a gia tde trong truong, va T, va Ty 1a
g sudt cat theo hudng x va y.

M6 hinh khuéch tan mét chiéu duoc ap dung
d6i voi cac 6 ludi trong song, véi hinh dang
duoc coi 14 hinh chir nhét c6 chiéu rong W (m)
va chiéu sau D (m) cua long din cac song
trong luu vyc dugc tinh toan bdi phuong phap
gan dang theo phuong trinh:

W=C, A 3)
D=C, A" 4)

Trong do: A 1a dién tich luu vuc (km2), trong
diéu kién khong co dir liéu do dac mat cat
ngang long dan ctia mang ludi song Dakbla,
cac tham sd trong phuong trinh (3) va (4) duoc
woc lugng bang phan tich hdi quy & mot sd vi
tri trén song Pik Bla. Chiéu rong va do sau
cua song & mat s6 vi tri dugc dua vao anh
google earth va bdo céo cua dia phuong. Céc
tham s dat dugc 1a: Cw = 6.75, Sw = 0.375,
Cp=0.10 and Sp = 0.475.

2.2.2. Gidi thi¢u vang nghién cvu

Luu vyc séng Dik Bla nim ¢ khu vuc Tay
Nguyén ciia Viét Nam, trong d6 song Dik Bla
la nhanh tréai cta song S€ San c6 di¢n tich la
3.507 km2, duoc bt ngudn tir diy nai Ngoc
Co Rinh cao 2.025m, phia Béc giap v6i hé
thong song Thu Bon, phia Pong giap véi hé
thong séng Ba, phia Nam 14 ha luu song Sé
San. Huéng ciia dong chay trong song Dik Bla
tr Pong Bic - Tdy Nam va hop véi song Sé
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San & vi tri cach Ya Ly 16 km vé phia ha luu.
Luu vuc song Dik Bla co dia hinh twong d6i
phuc tap, c6 d0 cao dia hinh thép dan tr bac
xubng nam véi hudng nghiéng tir dong sang
tay. Pay 1a ving c6 diéu kién khi hau nhiét
déi gi6 mua ddc trung cua vung Tay Nguyén
v6oi hai mua rd rét trong nam la mua mua va
mua kho. Phan 16n luu vuc duge che phi boi
rimg rdm v6i kiéu rimg chinh 1a rimg nhiét
dé6i, rimg hon giao, rimg trong va ciy bui. Vi
tri vung nghién ctru nhu Hinh 4 dudi day.

EECCEIYS  CONG NGHE |
luu luong, str dung dir liéu dong chay thuc do
dé hi¢u chinh va kiém dinh mé hinh. Tir két
qua do sau ngap lut, st dung cong cu Arcgis
xdy dung ban dd ngap lut cho ving nghién
ctru. So d6 thé hién phuwong phap nghién ctru
chi ra nhu Hinh 5 duéi.
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Hinh 5: So @6 phirong phdp nghién ciru xdy
dung ban do ngdp lut cho luvu vuc song

3. KET QUA NGHIEN CUU

3.1. Két qua hiéu chinh va kiém dinh
mo hinh

Hi¢u chinh va kiém dinh md hinh 1a buéc vo
cing quan trong dé danh gia, kiém tra két qua
dugc md phdéng ciia mod hinh trude khi stir dung
m6 hinh cho viéc tinh toan va xay dwgj ban do
ngap lut trong luu vyuc song Dak Bla. Pé kiém
dinh va hiéu chinh muc d¢ tin cdy ctia mo
hinh, trong nghién ctru ndy dung hé sé tuong
quan va hé sb NASH. Két qua hiéu chinh va
kiém dinh mo hinh nhu Bang 1 dudi day.

Biang 1: Két qua hi¢u chinh va kiém dinh
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Hinh 4: Vi tri vung nghién ciru

2.2.3. Phuwong phdp nghién ciru

Tu dir liéu dia hinh bao gém ban dd do6 cao sd
DEM, ban d6 huéng dong chay va ban do tap
trung dong chay do phan giai 15s két hop véi
cac dic diém cua long dan viéc sir dung dat
cua luu vue va s liéu luong mua, s6 liéu dong
chay trong qua khu, st dung mo hinh song hai
chiéu RRI (m6 hinh mé phong quan hé mua,
dong chay va ngap lut) dé xay dung qua trinh

mo hinh
Chi sb Gia tri Ghi chi
Twong quan 0.96 Hiéu chinh
(01/10-
Nash 0891 18/11/2003)
Twong quan 0.91 Kiém dinh
(26/10-
Nash 0821 19/11/2007)

Két qua hiéu chinh mé hinh RRI trong giai
doan tir ngay 01/10/2003 dén ngay 18/11/2003
cho thy, duong qua trinh dong chay li duoc
mo phong c6 dang phu hop véi qua trinh thuc
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do. Dinh i m6é phong va thuc do hoan toan
phi hop véi nhau véi hé sé tuong quan 1a
0,96; chi s6 Nash dat duoc 0,89. Thoi gian xay
ra qué trinh 11 gitra thuc do va moé phdéng hoan
toan phu hop. Két qua cu thé giira thuc do va
md phong thé hién trong Hinh 6.
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Hinh 6: Duong qua trinh luu lwong tai tram
Kon Tum tir 01/10/2003 dén 18/11/2003 - Giai
doan hiéu chinh mé hinh

Trong khi d6, két qua kiém dinh mo hinh dugc
thyc hién voi tran 1ii tr ngay 26/10/2007 dén
ngay 19/11/2007 ciing cho thay qua trinh dong
chay mo phong hoan toan phu hop véi céc gia
trj thuc do. Tuy vdy, két qua moé phong cho gia
tri dinh 1 thip hon so véi thuc do. Hé s6
tuong quan va hé sé Nash 1an luot 13 0,91 va
0,82. Két qua chi tiét dugc thé hién trong Hinh
7 dudi day.
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Hinh 7: Buong qua trinh luu luvong tai tram
Kon Tum tir 26/10 dén 19/11/2007 -
Giai doan kiém dinh mé hinh

Vé6i cac chi s Nash va chi s6 tuong quan
trong ca hai giai doan hiéu chinh va kiém dinh
mo hinh déu dat trén 80%. Do vay bo thong sd
cia md hinh RRI hoan toan phu hop cho moé
phong, xay dung ban d6 ngp lut cho luu vuc
song ik Bla

3.2. Két qua xay dung ban dé ngip lut cho
lwu vire song Dik Bla

Pé xdy dung ban dd ngap lut cho luu vuc song
Dik Bla, chung t6i chon tran 1ii lich st thang 9
nim 2009 dé moé phong. Duya trén b tham sd
ctia mo6 hinh RRI da duge hiéu chinh va kiém
dinh ¢ trén, tién hanh moé phong i, két qua
qua trinh dong chay 1ii dugc thé hién nhu trong
Hinh 8 dudi day.
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Hinh 8: Két qua mé phong dong chay lii
nam 2009 cia leu viee séng Ddcbla

Tir két qua tinh toan thuy van - thuy luc cua
tran 1 nam 2009, két hop s dung cong cu
ArcGIS v6i md hinh RRI dé xdy dung ban do
ngap lut cho luu vuc séng Pak Bla nhu trong
hinh 10 dudi day.

Hinh anh thé hién ban d6 d6 ngap lut khu
vuc thanh phé Kon Tum vung ha luu luu vyc
song Pak Bla nam 2009. Gia tri d6 ngap siu
dugc thé hién bang cac thang mau trén ban
dd ngap lut. Két qua tinh toan cho thiy do
sdu ngdp lut trong khu vyc thanh phé Kon
Tum, dac bi¢t & cadc phuong Poan Két,
Nguyén Trai, Thong Nhit, Quyét Thing,
Vinh Quang déu bi anh huéng véi mic do
ngap lut tu 1,5 dén 3,0 m, c6 nhiing vi tri do
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sau ngap lut 1én dén hon 4m. Khi so sanh két
qua mo6 phéng muc d¢ ngdp lut st dung mod
hinh RRI véi céc s6 lidu khao sat thue té cua
tran 10 thang 9 nam 2009, va cac nghién cuu
trude [8,9] két qua md phong hoan toan phu
hop vé6i dién bién 1ii di xay ra tai dia phuong
vé d6 siu ngap lut va dién tich ngdp lut. Ban
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dd ngap lut xay dung véi tran 14 lich su
thang 9/2009 ¢ trén la co s& cho viéc quy
hoach phong chéng li, giam nhe thién tai,
quy hoach sir dung dat ciing nhu quy hoach
phét trién kinh té cia vung ha luu cia luu
vuc séng Pic Bla noi chung va tinh Kon
Tum noi riéng.
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Hinh 9: Két qua mé phong mire dé ngdp lut trong heu viee séng Pdk Bla véi dinh ciia tran L
ngay 30 thang 9 nam 2009, a) ban dé ngdp lut khu viee ha luu ciia luu viee séng Pk Bla,
b) ban do ngdp lut cho toan bo luu viee song.

4. KET LUAN

Viéc 4p dung mo hinh thuy luc RRI trong
mo phdéng vung ngép lut cho luu vyc song
Pik Bla 1a phuong phap c6 tinh chinh xac
va c6 do tin cay, thé hién dugc thé manh
cua viéc Ung dung cua mo6 hinh nay trong
nghién ctru ngdp lut, dic biét dbi véi cac
luu vuc, cac vung co it sb liéu quan trac
mua, quan tric dong chay, lam co sé khoa
hoc cho viéc quy hoach phong chdng lii lut,
lya chon cac bién phap, thiét ké cac cong
trinh khdng ché 1a.

Khi str dung m6 hinh RRI d&é mé phong 1, co
thé thay rang két qua mo phong i twong ddi
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phtl hop véi dién bién i trong luu vue, duge
thé hién & hé sb Nash va hé sb twong quan
trong cd hai giai doan hi€u chinh va kiém dinh
déu 16n hon 80%.

Két qua nghién ctru da thanh 1ap dugc ban do
ngap lut cho luu vuc song Pik Bla, ban d6
ngap lut thé hién tuong dbi phu hop véi dién
bién ngap thuc té cua dot 1i ndm 2009. Va co
thé sir dung két qua mo phong i, mé phong
ngdp lut tr moé hinh RRI trong danh gi4 thiét
hai do lii lut gy ra, c6 thé sir dung két qua nay
dé du bao va canh bao Iii, xay dung ban dd
tiém nang ngap lut va udc tinh mic do dé bi
ton thuwong do 1i lut.
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