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NGHIEN CUU UNG DUNG MO HINH HOA PANH GIA XU
THE CUA NGAP LUT VA XAM NHAP MAN TRONG BOI
CANH BIEN POI KHI HAU: NGHIEN CU'U THi PIEM TAI
THANH PHO HO CHIi MINH
Vii Thuy Linh'2, Nguyén Duy Liém?, H6 Minh Diing?*, Nguyén Kim Loi

Tém tit: Nghién ciru tich hop mé hinh SWAT va HEC-RAS nham mé phong, phan tich xu thé
ngdp lut va xam nhdp man cho thanh pho Hé Chi Minh theo kich ban co sé (1980-2006) va kich ban
bién doi khi hdu RCP 4.5 (2016-2035). Két qua hiéu chinh, kiém dinh mé hinh SWAT vé lwu lwong
dong chay trén luu viee séng Pong Nai tai ba tram Phieée Hoa, Ta Lai va Ta Pao va mé hinh HEC-
RAS vé muc nuée, do man tai hai tram Phii An va Nha Bé & mirc chdp nhan. Tuong tu, doi véi véi
mikc chdp nhan. Tie bo mé hinh SWAT, HEC-RAS, két hop véi phan tich xu huéng bang kiém dinh
phi tham s6 Mann-Kendall va dg doc Theil-Sen, di cho thdy trong giai doan 1980-2006, ngdp lut,
xdm nhdp man chit yéu cé xu hwéng khéng ré rét hodc it vé rét. Tuy nhién, sang kich ban BDKH RCP
4.5 2016-2035, ca hai hién twong nay co ti 1é xu huong ro rét hodc rat ré rét gia tang tai cac khu
viee ven song, kénh rach tai thanh ph(f. Dac biét, huyén Can Gio la khu vuee bi anh hwong nang né
nhdt. Véi nhitng phat hién nay, cé thé cung cdp théng tin hitu ich cho céng tac quan 1y, quy hoach
sir dung dat, thuy loi, cap nuée trén dia ban TPHCM trong béi canh BDKH ngdy cang dién bién
phite tap, kho luong.

Tir khéa: Bién doi khi hdu, HEC-RAS, ngap lut, SWAT, thanh ph5 Ho6 Chi Minh, xém nhdap man.
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1. Mé dau

Thanh phé H6 Chi Minh (TPHCM) nam
trong vung chuyén tiép giira mién Pong Nam bo
va dong bang séng Ctru Long v6i phan phia Nam
tiép giap bién Pong. Pia hinh thip dan tir Bic
xudng Nam va tir Pong sang Tay, v6i khoang
60% dién tich thanh phd & do cao tir 1 mét tro
1én so v&i myc nudce bién (ADB, 2010). Phan 16n
dién tich cia TPHCM nam trén ving dam lay, bi
chia cit boi mang ludi séng ngdi, kénh rach phtic
tap. Vi tri dia ly va dac diém dia hinh nhu trén
lam cho thanh phé rat nhay cam vai ngap lut va
xam nhap man [7].

Duéi tac dong cua tridu cuong, mua 16n va
nudc dang do bao, khoang 53% dién tich, 12%
dan s6 ctia thanh phd thudng xuyén bi anh huong
boi ngdp lut [2]. Tinh trang nay cang tré nén
trAm trong khi c6 sy cong hudng tur bién ddi khi

hau (BDKH). Theo wdc tinh, néu myc nude bién
dang 100 cm, khoang 17,84% dién tich TPHCM
c6 nguy co bi ngdp [3]. Ngoai ra, cac hoat dong
xdy dung ¢ ving dam lay va ven song khién gia
tang myuc nudc song, kéo theo khoang 70% di¢n
tich dt nong nghiép va 50% nha may xu Iy nudc
mit va nude ngam trén dia ban thanh phd dbi
mat véi nguy co nhiém man va ngap lut [2, 13].
Nhu vay, c6 thé théy ngap lut, xam nhap man tai
TPHCM khong chi do BDKH ma con do md
hinh phat trién d6 thi thiéu bén viing [5]. Nhimng
thach thirc moéi truong nay s€ ngay cang rd rang
va tac dong ti€u cuc dén su phat trién kinh té-xa
héi cia TPHCM néu khong c6 nhitng giai phap
ung pho kip thoi, hi¢u qua.

Mot s6 nghién ctru vé& dong chay céc tiéu luu
vuc thudc luu vuc D@)ng Nai da duoc thuc hién
nham nghién ctru md phong luu luong dong
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chay tai luu vuc va danh gia mic d¢ phu hop khi
mg dung mo hinh SWAT tiéu biéu nhu nghién
ctru ciia Nguyén Duy Liém va Nguyén Kim Loi
(2012) [10], Nguyén Thi Ngoc Quyén va cong
su (2013) [12]. Béi v6i khu viee TPHCM, Nigel
Downes (2010) da sir dung coéng cu GIS nhim
danh gia cac rai ro ngap lut cho cac khu vuc
trong diém dua trén Quy hoach su dung dat
TP.HCM dén nam 2020 dé dua ra cac khuyén
nghi nham thich tng véi BPKH [9] . Bén canh
d6 PGS.TS. Nguyén Ky Phung ciing sir dung mo
hinh SIMCLIM, tac gia tinh toan, xay dung kich
ban BPKH va nuéc bién dang cho TP.HCM,
danh gia dién tich ngép lut va tor d6 dua ra cac
danh gia tac dong ddi v6i dan cu xa hoi, doanh
nghiép va céc loai dat [11].

Maic du da c6 nhitng nghién ctru danh gia
muc d6 ngap lut cia TPHCM, tuy nhién chua c6
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nghién ctru danh gia anh huong tong thé dong
chay tir luu vuc Pong Nai ciing nhu tac dong cia
BBKH dén xu thé ngap va xam nhap min dbi
voi TPHCM. Do d6, nghién ctru thuc hién véi
muc tiéu bao gdm: (1) M6 phong ngap lut, xAm
nhap man tai TPHCM trong giai doan 1980-
2006, (2) Phan tich xu hudng ngap lut, xam nhap
man tai TPHCM theo kich ban co sé (1980-
2006) va kich ban BbDKH RCP 4.5 2016-2035,
(3) Phan vung BDKH cho khu vuc nghién ctru
dua trén ngap lut, xam nhép man theo kich ban
co s (1980-2006) va kich ban BDKH RCP 4.5
2016-2035.

2. Dir liéu va phwong phap

2.1 Thu thdp dir liéu

Dit liéu can thiét cho nghién ctru duge mé ta
chi tiét & Bang 1.

Bang 1. Dir licu dau vao cho nghién ciru

Dit lidu M6 ta Nguén thu thap

Ban dd dia hinh - M5 hinh d6 cao s6 (DEM), do phén giai khong - ASTER GDEM v0002,
gian 30 m, luu vyuc séng Pong Nai. METI/NASA
- Ban d6 dia hinh, ti 1& 1:50.000, TPHCM, thé - S& Tai nguyén va Moi
hién 16p hanh chinh, giao thong, thuy hé, dia truong TPHCM
hinh.

Ban db st dung dét - Nam 2000, Iuu vuc séng Déng Nai, thé hién - Vién Quy hoach Thuy loi
céc loai hinh str dung dat. mién Nam
- Nam 2005, i 18 1:50.000, TPHCM, thé hién - S& Tai nguyén va Moi
cac loai hinh str dung dat. truong TPHCM

Ban db thé nhudng Ti 18 1:50.000, TPHCM, thé hién cac loai dt. S6 Tai nguyén va Moi

truong TPHCM

Co s6 dit liéu dét cta
FAO
So6 liéu khi tugng

S liéu thuy van

S4 liu hai van
S6 lidu d6 man
Sé lieu BDPKH

S6 ligu nong do CO,
trong khi quyén

Anh vé tinh Landsat 8

Céc thong sb dat ddu vao SWAT phén theo
thanh phan co gidi voi 1 ting dat.

- 10 diém do mua, 10 tram Kkhi tugng, giai doan
1980-2006, Iuu vuc song D(“)ng Nai, thé hién sb
liéu do luong mua, nhiét 46 khong khi tdi cao,
t6i thip theo ngay.

- 12 diém do musa, 2 tram khi tuong, giai doan
1980-2006, TPHCM, thé hién sé lidu do lugng
mua theo ngay.

- 3 tram, giai doan 1980-2006, luu vuc song
Pdng Nai, thé hién sb liéu do luu lwong dong
chay theo thang.

- 2 tram, giai doan 1990-2006, TPHCM, thé hién
$6 lidu do muc nudce theo thang.

Tram Viing Tau, giai doan 1990-2006, thé hién
sO liéu do myc nudc bién theo thang.

2 tram, nim 2006, TPHCM, thé hién s li¢u do
d9 man theo ngay.

Kich ban RCP 4.5 giai doan 2016-2035, luu vuc
song D?)ng Nai, thé hién sb liéu dy tinh khi hau
theo mua (thay d6i luong mua, nhiét d¢ khong
khi trung binh). ‘
Thoi diém 2006, 2035, pham vi toan ciu, thé
hién sb liéu quan tric, du tinh ndng d6 CO,
trong khi quyén vao nim 2006, 2035 tuong tng
14 378 ppm, 448 ppm.

Xt ly mic L1TP (hiéu chinh bure xa, hinh hoc),
thu nhan 6/1/2017, 14/2/2017, 31/10/2018,
TPHCM.

FAO (2003) [4]

bai Khi tuong Thiy van
Tay Nguyén,

bai Khi tuong Thuy van
Nam B6

bai Khi twong Thuy van
Nam B

Pai Khi twong Thuy van
Nam B0
S¢ Tai nguyén va Moi
truong TPHCM
Bo Tai nguyén va Moéi
truong (2016)

IPCC (2013) [6]

U.S. Geological Survey
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2.2. Tién trinh thuwe hién
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Kich ban nén

4) Thiét lap, chay mé hinh

théng (1990- 2006)

10) Phén tich chéng lép

S6 liéu bién doi
lrgng mura, nhigt 46

S0 lidu néng a6 CO;
trong khi quyén
(2035, 2065)

3

54 liéu bidn dbi
lugng mura, nhiét 48
mia (RCP45 2016-

2035)

!

1]

! (b& théng b tdi uu,
I
I

déng chay thang)

HEC-RAS (1930- 2006)

mia (RCP4.5 2013-
2035)

) Higu chinh, kiém dinR
méd hinh HEC-RAS
(1980- 2006)

Kich ban BEKH

Kich ban nén
(b§ héng so i wu, mye

| [nuére thang, 85 man ngay)

(déng chay thang) |

) M& phéng myre nude,
a3 man (RCP4.5 2016-

Xu hudng
(tang, giam)

¥ nghfa thong ké | /
(=1%, =5%, §
=10%, >10%) |/

9) Phén tich 1u hudng
(Mann-Kendall, Theil-Sen,

2035)

-b@ .ap ban @b dd sau ngdp Iyt nam|

Kich ban BEKH (mye 'd

8) Lap ban dd 6 min nam

_|nuére théng, 9 man ngay)| \

Hinh 1. Tién trinh phan viing BDKH dya trén ngdp lut, xdm nhdp ﬁdn

Tién trinh thuc hién cta nghién ctru dugc thé
hién nhu Hinh 1, véi 11 budc.

Buére 1: Tir ban dd str dung dit nam 2000, thd
nhudng, co s dir li¢u dét ciia FAO, s6 liéu khi
tuong ngay (1980-2006), ban do dia hinh, s6 liéu
ndéng d6 CO2 nam 2006 trong khi quyén, thiét
1ap, chay m6 hinh SWAT cho luu vuc song Déng
Nai trong giai doan 1980-2006.

Buéc 2: Hiéu chinh, kiém dinh md hinh
SWAT sir dung s liéu quan trac luu lugng dong
chay theo thang cho luu vuc song Pong Nai
trong giai doan 1980-2006; Kkét qua dat duogc la
kich ban nén SWAT véi bo thong s6 t6i tru va luu
lugng dong chay theo thang.

Budre 3: Tir kich ban nén SWAT, s6 liéu ndng
d6 CO2 trong khi quyén nam 2035 va sb liéu
bién dbi lwong mua, nhiét do theo mua (RCP 4.5
2016-2035), tién hanh mé phong luu luong dong
chay ung véi kich ban BDKH RCP 4.5 2016-
2035, cho ra két qua 1a luu luong dong chay theo
thang tng voi kich ban BDKH.

Buéc 4: Dya trén kich ban nén SWAT, anh vé
tinh Landsat 8 (2017, 2018), ban dd dia hinh, st
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dung dit nam 2005, sé liéu khi twong ngay
(1980-2006), sb liéu muc nude thang (1990-
2006), s6 lidu do man ngay (2006), thiét lap,
chay m6 hinh HEC-RAS cho TPHCM trong giai
doan 1980-2006.

Buéc 5: Hiéu chinh, kiém dinh mé hinh
HEC-RAS st dung s6 liéu quan tric muc nudc
theo thang, d9 man theo ngay cho TPHCM trong
giai doan 1990-2006; két qua dat duogc 1a kich
ban nén HEC-RAS véi bo thong sé tdi vu va
muc nudc theo thang, do man theo ngay.

Buéc 6: Tir kich ban nén HEC-RAS, sb lidu
bién ddi lugng mua, nhiét 36 theo mua (RCP 4.5
2016-2035) va luu lugng dong chay theo thang
& kich ban BPKH mo phong boi SWAT, tién
hanh mé phong muc nude, do man tng véi kich
ban BDKH RCP 4.5 2016-2035, cho ra két qua
la myc nudc theo thang, 40 man theo ngay ung
v6i kich ban BBKH.

Buwdée 7: Lap ban dd d6 sau ngép lut theo nam
trong giai doan 1980-2006 va kich ban BbDKH
RCP 4.5 2016-2035.

Bude 8: Lap ban dd d6 man theo nam trong

S$6 phuc vu Hi thao chuyén dé



giai doan 1980-2006 va kich ban BDKH RCP
4.52016-2035.

Buéc 9: Phan tich xu huéng cua chudi thoi
gian do sau ngap lut, d6 man theo ndm trong giai
doan 1980-2006 va kich ban BBKH RCP 4.5
2016-2035 bang phuong phap kiém dinh phi
tham s6 Mann-Kendall va do déc Theil-Sen.

Budée 10: Chong 16p két qua phan tich xu
hudng do sau ngap lut, do man (tang, giam) véi
mirc ¥ nghia thong ké (< 1%, < 5%, < 10%, >
10%) trong giai doan 1980-2006 va kich ban
BDKH RCP 4.5 2016-2035.

Budre 11: Phan ving BDKH theo do sau ngép
lut, @6 man cho giai doan 1980-2006 va kich ban
BDKH RCP 4.5 2016-2035.

2.3. Higu chinh, kiém dinh mé hinh SWAT

Nghién ctru tién hanh hiéu chinh, kiém dinh
Iru lugng dong chay cho luu vuce séong Pong Nai
v6i cac bude thuc hién trong cong cu ArcSWAT,
phan mém SWAT-CUP nhu Hinh 2 véi 5 bude.

Budre 1: Bién tap dit lidu dau vao: Cac dit liéu
dau vao can thiét cho qua trinh mo phong dong
chay trong mé hinh SWAT dugc bién tap theo
dinh dang dir li¢u khong gian, thudc tinh cia mo
hinh. Cu thé, dit liéu DEM dugc xay dung tir ban
d6 dia hinh theo phuong phap ndi suy Topo to
Raster vg1 do phan giai khong gian 20 m (xem
Hinh 3a). Tiép theo, dua trén DEM, tinh toan,
phan cip d6 déc (4 cdp v6i can trén lan luot 1a
14%, 27%, 47%, 391%) (xem Hinh 3b). Dbi véi
dit liéu sir dung dat, tir ban do str dung dat 2000,
tién hanh chuyén ma loai dat theo SWAT (xem
Hinh 3c). Sau d6, chuyén dir liéu sang dang
raster va tao bang tra dang ASCII. Déi véi dir
lidu thd nhudng, tir ban dd thd nhudng, co s dir
liéu dit cia FAO, tién hanh bién tap cac thong
s6 dat theo SWAT (xem Hinh 3d). Sau do,
chuyén dir liéu sang dang raster va tao bang tra
dang ASCIL Déi voi dir liéu thoi tiét, tir s6 lidu
khi tugng thu thap, tién hanh phan loai dir li¢u
thanh hai loai: thoi tiét tong quat (11 tram), thoi
tiét thanh phan (lwong mua ngay: 20 tram; nhiét
d6 khong khi i cao, t6i thap ngay, 6 am khong
khi trong dbi ngay, birc xa Mit Troi ngay, toc do
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gi6 ngay: 11 tram) (xem Hinh 4). Sau do, bién
tap dir liéu cho ting loai.

Buwéc 2: Thiét 1ap mé hinh: Tur dit liéu dau
vao di bién tap, tién hanh thiét 1ap mo hinh
SWAT theo trinh tu: phan chia luu vuc, phan tich
don vi thuy van, nhap sb lidu thoi tiét, tao tap tin
dau vao, khai bao ndng d6 CO2 trong khi quyén
nam 2006 (378 ppm) thudc tap tin tiéu luu vuc
(*.bsn).

Bude 3: Chay mo hinh: Khai bdo giai doan
mo phong (1980-2006), tin sut in 4n tap tin dau
ra theo thang, sb luong bién dau ra (luu lugng
dong chay trong tap tin output.rch). Sau do, kich
hoat tap tin thuc thi, chay mo hinh SWAT.

Buwdc 4: Hi¢u chinh mé6 hinh: Banh gia d6 tin
cdy cua két qua mo phong luu luong dong chay
giai doan 1980-2006 tai tram Phudc Hoa (song
Bé), Ta Lai (song Pong Nai), Ta Pao (song La
Nga) voi bd thong s6 mic dinh st dung cac chi
s6 thong ké NSE, PBIAS (xem Bang 2). Pong
thoi, phan tich, lua chon so b thong sb can hiéu
chinh (anh huong dén dong chay mat, dong chay
ngém). Sau do, phan tich do nhay nham lya chon
bo thong s6 chi phéi manh nhat/ nhay nhit dén
dong chay trén luu vuc (nghia 13 ¢6 tri tuyét dbi
t-Stat 16n nhat va mang y nghia thong ké véi p-
value < 5%), tu do, tién hanh hiéu chinh luu
luong dong chay theo thang (1980-1986 tai tram
Phudc Hoa, 1985-1995 tai tram Ta Lai, 1980-
1990 tai tram Ta Pao) su dung thuat toan tdi uu
SUFI-2 (Abbaspour, 2015). Néu chip nhan két
qua md phong (tic la théa man NSE > 0,5,
PBIAS < = 25%) thi két thuc hiéu chinh, chuyén
sang kiém dinh. Nguoc lai, tiép tuc hiéu chinh.

Buée 5: Kiém dinh m6 hinh: St dung bd
thong s6 t6i wu da xdc dinh & budc hiéu chinh,
tién hanh kiém dinh luu lugng dong chay theo
thang (1987-1994 tai tram Phudéc Hoa, 1996-
2006 tai tram Ta Lai, 1991-2000 tai tram Ta
Pao). Néu chép nhan két qua mo phong (tirc 1a
thoa man NSE > 0,5, PBIAS < + 25%) thi két
thiic kiém dinh. Nguoc lai, tiép tuc quay lai budc
hiéu chinh.
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Ban dé Ban d6 sir dung dét Ban db Co sé dir liéu 6 liéu khi twong
dia hinh 2000 thé nhudng dat cila FAO ngay (1980- 2006)
y "Noisuy TUPG Chuyén rni loai dat Bién tap Bién tap thong s6 gét Bién tap thoi tiét \‘.\
¥ < to Raster theo SWAT ;fu ié: theo SWAT tng quat, thanh phén
] vac

theo SWAT

huyén der liéu™, / Tao bang tra \ /Chuyén di liév\ / Tao bang éng ké théng s8\, 20 bing toa & "
(irln & d@ (ang dang nste) (dang ASCII Gsang mster) (dqng ASD thoi et theo méng) 6 ligu timg y&

u td
dang Access thoi tiét dang ASCII
T Thigtemohim s
S . ) ( Phén tich don vi
y {han chia luu vyc thily vén ) \\

\ albaonamd.aco,tmgmquyén / S6 liéu ndng d6 CO,
\\ (thuﬂcl.apunuéub.ruwc sub) §%

B trong khi quyén (2008)

S6 liéu thiy van thang
{1980- 2006)

Kich ban nén
(b6 théng sé tdi uu,
déng chay)

Hinh 2. Tién trinh hiéu chinh, kiém dinh leu lwong dong chay

Hinh 3. (a) Dw lieu DEM; (b) D liéu do doc (c) Du’ liéu su dung ddt 2000 theo yéu cau ciia mé
hinh SWAT; (d) DiF liéu tho nhieong theo yéu cau ciia SWAT trén lwu viee séng Pong Nai
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Dik Lik
L

Hinh 4. Mang luéi diém do muea, tram khi twong, thity van trén luu vuee song Pong Nai

Bang 2. Phan cap muc do hiéu qua cua mo hinh

Chi s6 Nash-Sutcliffe Efficiency (NSE) Percent BIAS (PBIAS %)
Cong thirc n " 2 n
2 l(YJU 5 _stim \Vz l[Yiubs _ Yjsrm)* (10[})
NSE=1- |-+ PBIAS = =L ——
2 (Yil)b_&' _ Ymeﬂ'n)z z (Yi"b-‘)
- () @
Y:°* 1a gié trj thuc do tht i (m¥/s), Y™ 1a gid tri thyc do trung binh (m/s), Y™
1a gia tri mo phong thir i (m3/s), n 1a s6 luwgng gia tri tinh toén.
Trong do Mirc phu hop giita gid tri m6 phong véi  Xu hudng trung binh cua gid tri mé

Mtre d§ hiéu qua [8]

gia tri thuc do trén duong 1:1.

phong so véi gia tri thue do.

- Rét tht 0,75 < NSE < 1,00 PBIAS < +10
- Tét 0,65 <NSE < 0,75 +10 < PBIAS <15
- Chép nhan 0,50 < NSE < 0,65 £15 <PBIAS <25
- Khong chdp nhén _ NSE < 0,50 PBIAS > 25

2.4. Higu chinh, kiém dinh mé hinh HEC-
RAS

Nghién ctru tién hanh hiéu chinh, kiém dinh
muc nude, dd man cho khu viee TPHCM véi cac
bude thuc hién trong phan mém HEC-RAS nhu
hinh 5 véi nam budec.

Buwdre 1: Bién tap dir licu dau vao: Cac dir liéu
dau vao cho qua trinh mé phong muc nudce, do
man trong HEC-RAS dugc bién tap theo dinh
dang dir li¢u khong gian, thudc tinh cua mo hinh.
Cu thé, dit liéu DEM duoc xdy dung tir ban d6
dia hinh theo phuong phép ndi suy Topo to
Raster voi do phan giai khong gian 20 m (xem
Hinh 6a). D6i véi dit liéu sir dung dat, tir ban d6

st dung dat 2005, tién hanh gan hé s6 nham
(xem Hinh 6b). Dbi véi s6 liéu khi tuong, tién
hanh trich xuét s6 liéu mua theo ngay tai 12 diém
do mua, 2 tram khi tugng. Sau do, st dung thuat
toan ndi suy Thiessen, phan ving mua cho tung
diém do mua, tram khi tuong (xem Hinh 6¢).
Tiép theo, dua trén két qua udc tinh d6 siu tir
anh vé tinh Landsat 8, tién hanh cap nhat gia tri
d6 cao cho mang ludi séng sudi (xem Hinh 6d).
Déng thoi, bién tap dir li¢u theo dinh dang cua
HEC-RAS.

Buére 2: Thiét 1ap mo hinh: Tir dir liéu dau
vao da bién tap, tién hanh thiét 1ap HEC-RAS
theo trinh tu: thiét 1ap lu6i tinh (20 m), x4c dinh

TAP CHI KHi TUQONG THUY VAN

S6 phuc vu Hji thao chuyén dé

103



BAI BAO KHOA HQC

vi tri bién (bién trén tai vi tri song Pong Nai,
song Sai Gon bat dau chay vao dia phan
TPHCM; bién dudi 1 bién Dong), nhap sb lidu
diéu kién bién (luu lugng dong chay mé phong
tor SWAT tai hai bién trén, myc nudc quan trac
tai tram hai van Viing Tau, luong mua cho ludi
tinh), diéu kién ban dau (myc nude ludi tinh
béng 0), s6 liéu do man (hé sb phan tan 50 m?%s,
ndng do man g/L).

Buée 3: Chay mo hinh: Khai bao giai doan
moé phong (1980-2006), tan sut tinh toan theo
ngdy, tan suat in 4n tap tin dau ra theo ngay. Sau
d6, chay mo6 hinh HEC-RAS.

Buéc 4: Hi¢u chinh md hinh: DPanh gié d6 tin
cay cua két qua mo6 phong myuc nude (1990-
2006), d0 man (2006) theo ngay tai hai tram thuy

van Phti An, Nha Bé (xem Hinh 12) v4i bd thong
s6 mic dinh sir dung chi sb théng ké NSE. Sau
do, tién hanh hiéu chinh myc nuéc theo thang
(1990-1997), 36 man theo ngay (ba thang, 2-
4/2006). Néu chap nhan két qua mo phong (tirc
13 théa man NSE > 0,5) thi két thuc hiéu chinh,
chuyén sang kiém dinh. Nguoc lai, tiép tuc hiéu
chinh.

Buéc 5: Kiém dinh mé hinh: Sir dung bo
thong s6 t6i wu d3 xac dinh & bude hiéu chinh,
tién hanh kiém dinh muc nudc theo thang (1998-
2006), d0 man theo ngay (ba thang, 5-7/2006).
Néu chip nhéan két qua mé phong (tirc 13 thoa
mian NSE > 0,5) thi két thac kiém dinh. Nguoc
lai, tiép tuc quay lai budc hiéu chinh.

Anh vé tinh Landsal 8 Ban @6 Ban db sir dyng dét‘
20c5

(201? 2018) dia hlnh

Sé ligu khi twong
ngay (1980~ 2006)

Bién tap
oc tmh as Noi suy T° i
€ B ) ( ol e ) Qsan hé sb nhm) Ry

=777 "Thidtiap mé hinh ~.

S6 liéu myc nude

diéu

Khéng

7 * —
—;.@ lap le6i IinD—oGéc dinb vi tri biéD X théng (1990- 2006)
I

: S4 liéu dd man ngay
/ (2008)

L Kizh ban nén SWAT
(bd théng s tdi ru,
dong chay thang)

Nhap sb liéu
kién bién, ban dau

S6 liéu mye nude
....... thang (1290- 2006)

S¢é liéu d6 man ngay
(2006)

Kich ban nén
(b théng sé thi uru, myc
nudc thang, dd man ngay)

Hinh 5. Tién trinh hiéu chinh, kiém dinh muc nuwoc, do man
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Hinh 6. (a) Dit liéu DEM; (b) Hé s6 nhdm theo ban do sir dung ddit nam 2005; (c) Phdn viing mua
theo thudt toan noi suy Thiessen, (d) Mang luoi tram thuy van tai TPHCM

3. Két qua va thao luin

3.1. Két qua hiéu chinh, kiém dinh mé hinh
SWAT

Trén co s¢ phan tich loai bo anh huong ctuia hé
thong ho chtra va tinh sin c6 cta sb liéu quan
trac luu luong dong chay trén luu vuc song Dong
Nai, nghién ctru lya chon giai doan hi¢u chinh,
kiém dinh cho tram Phuéc Hoa, Ta Lai, Ta Pao
lan luot 12 1980-1994 (hd Thac Mo hoat dong tir

giita ndam 1995), 1985-2006, 1980-2000 (ho
Ham Thuan-Pa Mi van hanh vao nam 2001). Két
qua hiéu chinh, kiém dinh luu lugng dong chay
theo thang cia mo6 hinh SWAT tai ba tram trén
dugc thé hién nhu bang 3. Qua d6, cho thiy mo
hinh SWAT mo6 phong luu luong dong chay &
murc chép nhan tai ca ba tram Phudc Hoa, Ta Lai
va Ta Pao.
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Bdng 3. Hiéu chinh, kiém dinh lweu lwong dong chay theo thang ciia mé hinh SWAT

Tram Hiéu chinh Kiém dinh
' NSE PBIAS (%) NSE  PBIAS (%)

Phude Hoa

\ 2 2 4 23,1
(hiéu chinh: 1980-1986, kiém dinh: 1987-1994) 0.7 7,56 0.7 3,16
Ta Lai

\ 21 -1
(hiéu chinh: 1985-1995, kiém dinh: 1996-2006) 0,77 68 0,79 3,97
Ta Pao 0,70 20,75 0,77 -15,50

(hi¢u chinh: 1980-1990, kiém dinh: 1991-2000)
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Hinh 7. Luu luong dong chay theo thang tai tram Phudc Hoa (1980-1994
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Hinh 8. Luu luvong dong chay theo thang tai tram Ta Lai (1985-2006)
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Hinh 9. Luu lvong dong chay theo thang tai tram Ta Pao (1980-2000)
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3.2. Két qua hiéu chinh, kiém dinh vé muwc
nwoc, dp man ciua mo hinh HEC-RAS

Trén co sé phan tich tinh sin co cua sé liéu
quan tric muc nude tai TPHCM, nghién ctru tién
hanh hiéu chinh, kiém dinh muc nuéc theo thang
cua mo6 hinh HEC-RAS tai hai tram Phit An, Nha
B¢ lan luot 12 1990-1997, 1998-2006. Két qua
hiéu chinh, kiém dinh myc nuéc tai tram Phii An
déu tét v6i gia tri NSE lan luot 1 0,78 va 0,73.
Tuong ty, tai tram Nha Be, gia tri NSE ctia muc
nudc cho giai doan hi¢u chinh, kiém dinh déu

BAI BAO KHOA HQC

t6t, 1an lugt 14 0,77 va 0,72.

Dbi v6i do man, do giéi han vé dir liéu nén
nghién ctru tién hanh hiéu chinh, kiém dinh d6
man theo ngay cua mo6 hinh HEC-RAS tai hai
tram Phi An, Nha B¢ 1an luot trong céc thang 2-
4/2006 va 5-7/2006. Két qua hiéu chinh, kiém
dinh d6 man tai tram Pha An déu tot voi gia tri
NSE lan luot 13 0,69 va 0,68. Twong tu, tai tram
Nha Be, gia tri NSE cua d0 man cho giai doan
hiéu chinh, kiém dinh & mic chap nhén, 1an luot
120,56 va 0,51.
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Hinh 10. Myc nuoc theo thang tai tram Phu An (1990-2006)
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Hinh 11. Muc nuoc theo thang tai tram Nha Be (1990-2006)
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Hinh 12. Bo man theo ngay tai tram Phu An trong nam 2006
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Hinh 13. Bo man theo ngay tai tram Nha Bé trong nam 2006

3.3. Xu hwong do sau ngdp lut, djp mdn theo
thoi gian

Két qua phan tich xu huéng do sau ngap lut
trong giai doan 1980-2006 va kich ban BbKH
RCP 4.5 2016-2035 dugc thé hién 1an lugt nhu
hinh 14 a va b. Tuong tu, két qua phén tich xu
hudéng d6 man trong giai doan 1980-2006 va
kich ban BDKH RCP 4.5 2016- 2035 dugc thé

! chi din
D4 dbe Theil- San
- — 00103271

_ D 03T4E3

J ood-01

hi¢n 1an lugt nhu Hinh 14 ¢ va d. Theo d6, c6 thé
thdy ngap lut, xdm nhap man chi yéu c6 xu giam
hodc khong ddi trong giai doan 1980-2006. Tuy
nhién, & kich ban BDKH RCP 4.5, ca hai hién
tuong nay c6 xu hudng tang manh tai cac khu
vuc ven song, kénh rach tir phia Nam TPHCM
dan 1én phia Béc. Pic biét, huyén Can Gio 1a
khu vyc bi anh huéng nang né nhat.
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Hinh 14. (a) Xu huong do sau ngdp lut (1980 - 2006); (b) Xu hudng do sau ngap lut (2016 - 2035,

RCP 4.5); (c) Xu huong do man (1980 - 2006),

3.4. Phin ving bién déi khi hau theo xu
huwong dj sau ngdp lut, dp man

Két qua phan ving BDKH dua trén xu hudng
d6 sau ngap lut véi y nghia thong ké di kém cho
tung kich ban duoc thé hién lan luot trong Hinh
15 a va b. Tuong tu, két qua phan ving BDKH
dua trén xu huéng d6 man véi y nghia thong ké
di kém cho tung kich ban dugc thé hién lan lugt
nhu hinh 15 ¢ va d. Theo d6, c6 thé thiy ngap
TAP CHI KHI TUQNG THUY VAN

(d) Xu hwong do man (2016 - 2035, RCP 4.5)

lut, xdm nhap man chii yéu ¢6 xu hudng khong
r0 rét hoac it 1o rét trong giai doan 1980-2006.
Tuy nhién, ¢ kich ban BDKH RCP 4.5, ca hai
hién tugng nay co6 ti 1€ xu hudng rd rét hodc rat
r0 rét gia tang tai cac khu vuc ven song, kénh
rach tir phia Nam TPHCM dan 1én phia Béc. Pic
biét, huyén Can Gio 1a khu vuc bi anh hudng
ning né nhét.
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Hinh 15. (a) Phdn vung BDKH theo do sau ngap lut (1980- 2006); (b) Phan ving BPKH theo do
sau ngap lut (2016- 2035, RCP 4.5), (c) Phan ving BDKH theo do man (1980- 2006), (d) Phan
vung BDKH theo do man (2016- 2035, RCP 4.5)

4. Két luan

Trén co s¢ tich hop hai mé hinh thuy véan
SWAT va thuy luc HEC-RAS da duogc hi¢u
chinh, kiém dinh vé luu luong dong chay, muc
nuée, 46 man, nghién ctru di cho thiy néu trong
giai doan 1980-2006, ngap lut, xam nhap man
chu yéu c6 xu hudng khong rd rét hodc it rd rét
thi sang kich ban BDKH RCP 4.5 2016-2035, ca
hai hién tugng nay co6 ti 1¢ xu hudng ro rét hoac

rat ro rét gia tang tai cac khu vyc ven song, kénh
rach tir phia Nam TPHCM dan 1én phia Bic. Dac
biét, huyén Can Gio 1a khu vuc bi anh huong
ning né nhat. V4i nhimg phat hién nay, c6 thé
cung cip thong tin hitu ich cho cong tac quan 1y,
quy hoach stir dung dat, thuy loi, cép nudc trén
dia ban TPHCM trong bdi canh BPKH ngay
cang dién bién phuc tap, kho luong.
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RESEARCH ON APPLICATION OF MODELS FOR TRENDING EVAL-
UATION OF FLOOD AND SALINIZATION IN CLIMATE CHANGE
CONTEXT. PILOT RESEARCH IN HO CHI MINH CITY

Vu Thuy Linh'?, Nguyen Duy Liem?, Phan Thi Ha? Ho Minh Dung?*, Nguyen Kim Loi*
"Ho Chi Minh City Department of Natural Resources and Environment
Ynstitute for Environment and Resources - Vietnam National University, Ho Chi Minh City
’Nong Lam University - Ho Chi Minh City
“Institute for Computational Science and Technology

Abstract: The study integrated SWAT and HEC-RAS models to simulate and analyze the trends
of inundation and saltwater intrusion in Ho Chi Minh City under baseline scenario (1980-2006)
and RCP 4.5 climate change scenario (2016-2035). For SWAT model, stream flow was calibrated
and validated at an acceptable level at three stream gauges of Phuoc Hoa, Ta Lai and Ta Pao in the
Dong Nai river basin. Similarly, for HEC-RAS model, the process of calibration and validation of
water level and salinity concentration was done with acceptable levels at two hydrological stations
of Phu An and Nha Be in the city. Using the SWAT and HEC-RAS models combined with trend analy-
sis of Mann-Kendall test and Theil-Sen slope, it showed that in the period 1980-2006, inundation and
saltwater intrusion mainly tended to be insignificant or minor significant. However, in RCP 4.5 cli-
mate change scenario (2016-2035), both of these phenomena would have an increase of major or
moderate significant trends in the riverside and canals of the city. Especially, Can Gio district would
be the most affected area. With these findings, it can provide useful information for the management
and planning of land use, irrigation and water supply in Ho Chi Minh City under unpredictable cli-
mate change.

Keywords. Climate change, Flood, HECRAS, Ho Chi Minh City, salinization, SWAT.
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