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Tém tit: Thién tai han han ngay cang dién bién gay git theo thoi gian 1am anh hudng 16n
dén kinh t&, moi trudng va xa hoi ving chiu anh huéng. Trong nhimg niam gan day, tinh
Kon Tum d3 va dang dién ra nhitng dot han han thiéu nudc nghiém trong trong mua kho.
Nghién ctru trinh bay két qua danh gid mot s6 chi s6 han khi twong tinh Kon Tum giai doan
(1988-2018) va trong tim vao thoi ky gitra va cudi mua kho (tir thang IT dén thang V). Két
quéa danh gia han han céc thoi doan 1 thang, 3 thang va 12 thang cho thay cac nim 1998,
2010, 2015 va 2016 1 nhitng nim c6 han han tic dong manh tai tit ca cac tram. Thoi gian
tir thang I1I dén thang IV 1a khoang thoi gian han han tic dong manh nhat trong nam. Tan
suat, cudng do, pham vi anh huéng ctia han han trén dia ban tinh c6 xu thé gia ting tir sau
nam 2010.

Tw khéa: Han khi twong; Chi s6 han; Kon Tum.

1. Mé dau

Han han 1a mot loai thién tai thuong xuyén xay ra trén pham vi toan cau. Rat nhiéu khu
vuc trén thé gidi, trong d6 co Viét Nam, dang phai ganh chiu nhitng dot han han nghiém
trong bat thudng do tinh trang bién ddi khi hau gay ra [1]. Han han 13 mot loai hinh thién tai
c6 nhitng dac thu riéng va tac dong cua han han thuong xdy ra trén mdt pham vi rong 16n,
thoi diém bét dau ciing nhu két thac thuong rat khé nhan biét Biéu hién han han 1a luong
mua thiéu hut nghiém trong, kéo dai, 1am giam ham luong a am trong khong khi va ham luong
nudc trong dat, lam suy kiét dong chay song su01 ha thap muc nudc ao hd, myuc nude trong
cac tang chira nuéc dudi dat... Gdy anh hudng xau dén qua trinh sinh trudng cta cay trong,
tac dong ti€u cuc dén kinh t& x3 hoi va suy thoai méi truong. Do do, viéc nghién ctru danh
gi4 han han trong mot khoang thoi gian dai 14 can thiét dé tim ra cac bién phéap tmg pho thich
hop voi cac hién tuong han han cyc doan c6 thé xay ra & tuong lai [2].

Kon Tum 1a mot tinh mién nai & cuc bac Ty Nguyén nam trén ving tam giac bong
Duong, phia tay cua tinh giap voi nuéc Cong hoa Dan chu Nhan dan Lao va Vuong quoc
Campuchia. Dién tich ty nhién cua tinh 13 9.674,2 km? vé6i 10 huyén va thanh pho [3] (hinh
1). Tinh c6 vai trd quan trong trong viéc dam bao an ninh qudc phong, phat trién kinh té—xa
hoi ciia khu vuc TAy Nguyén néi riéng, ciia Viét Nam no6i chung. Nam trong khu vuc khi hau
nhiét déi gié mua ctia phia nam Viét Nam két hop véi khi hiu cao nguyén véi dic trung mat,
am, chan hoa anh nang va c6 sy phan hoa mua sau sac. Nhung mua kho & Kon Tum thoi tiét
kho hanh lanh trong thoi ky dau mua va kho nong trong thoi gian cudi mua. Mua kho cua
tinh gdm ca thoi ky lanh nhét, thoi ky nong nhat va thoi ky kho han nhét kéo dai tir thang XI
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dén thang IV nim sau, trong thoi ky niy lwong nudc trén cac ao hd, cong trinh thiy loi roi
vao tinh trang can kiét va gay thiét hai 16n cho cac nganh kinh té dic biét nganh nong nghiép.

Trong nhitng nim gan ddy, thién tai han han thuong xuyén xay ra véi cuong d6 va pham
vi anh huong khac nhau géy thiét hai lon dén nong nghiép, sinh hoat va kinh té dia phuong.
Theo bao cao hang ndm vé cong tac phong chong thién tai cua Ban chi huy phong chéng
thién tai va tim kiém ctru nan tinh Kon Tum théng ké trong 16 nam (tir nim 2005 dén nim
2020), trén dia ban tinh c¢6 khoang 18.284 ha dién tich gieo tréng bi han lam thiét hai hon
357 ty dong. Trong vong 10 nidm trd lai day (tir ndm 2010 dén nam 2020) dién tich bi anh
hudng boi han han c6 xu thé gia ting. Han han nghiém trong xay ra vao vu Péng Xuan cac
nam 2009-2010, 2014-2015, 2015-2016 va gan nhat 1a 2019-2020. Mic du tinh Kon Tum
da c6 ké hoach, bién phap phong chong han han, trir nu6e phuc vu san xudt va dan sinh,
nhung do lugng mua thiéu hut va thoi tiét ning nong gay gat kéo dai nén da xay ra han han
tai nhiéu khu vuc. Nam 2020, khoang 1.030,6 ha cdy trong bi anh huéng boi han han va
khoang 2.515 ho bi thiéu nudc sinh hoat. Hién nay, da c6 nhiéu nghién ctru trong va ngoai
nude vé han trong nhitng nim gan day co thé ké dén nhitng nghién ctru [4-9]. Pham vi nghién
ctru phan 16n ca khu vuc Ty Nguyén [5-7], ma chwa c6 nghién ctru chi tiét han han cho tinh
Kon Tum. Do d6, viéc nghién ctru danh gié chi tiét han han cho tinh Kom Tum la rat can
thiét dé giam thiéu thiét hai dé c6 ké hoach tmg pho kip thoi.
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Hinh 1. Tinh Kon Tum va céc tram khi tuwgng, tram mua st dung trong nghién ctru.
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2. S6 liéu va phwong phap nghién ciru
2.1. Phwong phap nghién ciru

2.1.1. Phan loai han han

Trén thé gioi, chua c6 mdt dinh nghia théng nhét vé han va cac chi tiéu xac dinh han do
su xuat hién cta han & cac noi trén thé gidi rat khac nhau vé tinh chat han va tic dong. Trong
tai liéu v& han hn cia WMO, ¢4 t6i khoang 60 dinh nghia khac nhau vé diéu kién kho han
dua trén moi quan h¢ gitra cac diéu kién khi tuong thuy van [10]. Tuy nhién, nhin chung cac
dinh nghia déu duoc dua ra dua trén tinh trang thiéu hut mua trong mot thoi gian trong d6i
dai.

Theo [11] han han dugc phan ra 4 loai gdbm cé: Han khi tugng (thiéu hut lugng mua
trong can can mua-bdc hoi), han thuy véan (dong chay song sudi giam rd rét, muc nude trong
cac tang chira nudc dudi dat ha thap), han néng nghiép (thleu hut nuéc mua dan t6i mét can
bang gilta lugng nude thyc té va nhu cau nude cua cdy trong), han kinh té—x3 hoi (thiéu hyt
ngudn nude cap cho cac hoat dong kinh té—xa hoi). Ba cach phan loai dau tién, han han duoc
coi nhu mot hi¢n tugng vat ly, con riéng cach thir 4 dya vao tac dong cia sy thiéu hut nudc
dén doi séng kinh té x4 hoi. Han han anh hudng rat 16n téi moi ddi twong, moi linh vuc cua
doi song, kinh té, x4 hoi. Khi han han xay ra, nong nghi€p la nganh phai ganh chiu héu qua
dau tién. Han han lam gian doan mua vu, de doa sy song ctia vat nudi, tiép do 1a hé sinh thai
mdi trudng bi de doa nghiém trong va anh hudng t6i phat trién cac nganh kinh té (Hinh 2).

/ Han khi twong % o A1 N
i Thiéu hut lwgng mua trong can can muwa—boc hoi \
. \
Tang lugng bdc hoi, tang sy Nhiét d6 cao, dd 4m tuong ddi nho,
thoat hoi nudc tir cay s6 gio nang kéo dai, it may

Thiéu hut mua (lwong,
cuong d9, thoi gian)

A ' Han néng nghié
Thiéu hut dong chay : g nghicp

- .

- Giam lwong nudc || Gidm dong chay

Thiéu hut d9 4m trong dit

h 4

tham va b6 cap nudc trong song; - -
- Thiéu hut d6 am va nudc tudi
- Giam luwong nude chdy vao ho; - Giam chat luong, ndng suat ciy
mat. - Tang lugng boc hoi trong
mat ho;

i ngam; - Giam lugng dong

tHan KT-XH <X T !
\‘\ 1 . Thi€u nwdc cung cap cho cac nganh kinh |1 /
. ! , /
N : té, hoat dong xa hdi s
\\ : __________________________ _|___________________________‘ A/'/
[ Kinh t¢ ] [ X4 hoi ] [ Mbi truong ]

Hinh 2. Mbi quan h¢ cua cac loai han han.
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V& ban chét vat 1y, han han 1a hé qua cta to hop bat loi cia cac diéu kién khi hau kho
nong va ché d6 thuy vin can kiét. Nén dé nghién ctru han hén, can Jphai dya trén co so cua
chudi s liéu khi twong thuy vin véi cac didc trung anh huong truc tlep gom co: bbc hoi, mua
va luu luong dong chay. Do han ché ctia mang lu6i quan tric do Am dat va dong chay mat
nén ddc trung mua van dugc st dung nhu 14 nhan td chinh trong gidm sat han han.

2.1.2. Céc chi sb danh gia mirc d6 han han

Hién nay co rat nhiéu céc chi s6 han han d3 duge phat trién dé xac dinh tinh trang han
han ciia mot khu vuc va dé phan loai mtrc d§ nghiém trong ctia han han. Theo WMO, chi $6
han 1a mét chi sd lién quan dén tich iy tac dong cua sy thiéu hut do 4m trong thoi gian dai
va bt thuong [11]. Nhu vy, ¢ thé hiéu chi s6 han han 1a ham cta cac bién don nhu luong
mua, nhiét d, bdc thoat hoi, dong chay... Cac nghién ciru vé han han cho thiy su giam luong
mua dang ké di kém véi su tang nhiét do s€ lam gia tang qua trinh bbc hoi, , gdy ra han han
nghiém trong hon. M3i chi s6 déu c6 wu diém nhuge diém khac nhau va mdi nuée s dung
cac chi s6 phu hop véi diéu kién nude minh.

Han han dugc xac dinh thong qua cac sai khac so vdi gia tri trung binh cua cac yéu tb
nhu mua, bde hoi, muc nude, mic dy trit ngudn nuac, tan suat xuat hién cta né. O nudc ta,
da c6 nhiéu cong trinh nghién ciru tmg dung cac chi s6 han han khac nhau phuc vu viéc danh
gia hién trang, bién déi, giam sat, canh bao va du bao. [8, 12] st dung chi s6 kho han K (ty
s6 giira phan chi chu yéu va phan thu chu yéu cta can can nudc) trong cac nghién cliu vé
han. [13-14] st dung chi sé SPI di dwoc tng dung nghién ciru danh gia, giam sat, canh bao
va du bao han han ¢ Viét Nam. [6] st dung chi s6 K, SPL, ty chuan luong mua (TC), thiéu
hut lwong mua (D) va chi sb phuc hdi han han (RDI) dé danh gia va xay dung cac ban do han
han va thleu nudc sinh hoat trén khu vye Tay Nguyén va Nam B¢. [15] da sir dung nguon dir
liéu chu yéu 1a nhiét do va lugng mua dé phan tich su xuat hién han han theo cac chi s6 chi
s6 di thuong (P), chi sb chuan hoa lugng mua SPI, chi s6 Martonne (J) va chi sé PED. [16]
da sir dung chi s6 Khan dugc tinh todn tir két qua mé phong dong chay tir mé hinh SWAT
xay dyung ban d6 phan ving han han luu vuc song Ba. Chi s han tich lity ciing dugc sir dung
nham danh gia xu thé bién doi han han trong qua khir va tuwong lai [17].

Trong nghién ctru ndy, nhém tic gia giéi han pham vi nghién ctru 1a han khi tuong dé
xéac dinh kha niang va danh gia mtrc d6 han han tinh Kon Tum. Dya trén diéu kién khi hau
khu vuc, cac nghién ctru trude day va diéu kién sd liéu thu thap, nghién curu lya chon sir dung
3 chi so: chi s6 chuan hoa lwong mua (SPI), chi s PED va chi s6 giam sat han RDI. Trong
d6, céac chi sb 1an luot duge tinh toan va danh gia mirc d han han nhu sau:

a. Chi s6 SPI

Chi s SPI dugc tinh toan béng su chénh 1éch ctia lugng mua thyc té R (téng lugng mua
thang, 3 thang va nim theo don vi mm) so v&i gia tri trung binh nhiéu nim va chia cho do
léch chuan cua lwong mua trong thoi ky tuong tng [9, 17]:

spr=R-R (1)
(&)

Chi s6 SPI 1a mét chi s6 khong thtr nguyén. Gia tri cia SPI mang dau am biéu thi cac
diéu kién kho han, gia tri SPI duwong biéu thi tinh trang du thira 4m (bang 1). SPI c6 kha ning
dua ra canh bao sém vé han, giup udce tinh dugc muc do han, tinh todn don gian hon cac chi
s6 han khac.

b. Chi s6 Ped

Ped 14 chi sb thé hién mirc dd han han lién quan dén nhiét do va luong mua. Han han
xay ra khi nhiét d6 ting nhanh va mua giam. Chi s6 Ped duoc tinh theo cong thirc [18]:

ped = AT _AP (2)
GT G]’
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Trong do AT va AP 1a chénh 1éch cua nhiét d khong khi va lugng mua trong mét khoang
thoi gian xac dinh so vdi gia tri trung binh, or, op 1an luot 1 6 1éch chuén cua nhiét do khong
khi va mua trong khoang thoi gian tuong tng.

c. Chi sb giam sat han han RDI

Chi sb giam sat han han RDI di dugc Tsakiris va Vangelis [19] gi¢i thiéu nhu mot chi
sb dé danh gia han han do khi twong. RDI duoc tinh toan dua vao ca luong mua 1an kha ning
bdc thoat hoi tiém ning. Chi sé nay phu hop véi cac kich ban bién déi khi hau.

oo duoc tinh bang hé sé ctiia nim thr i & dang tong hop, stt dung budc thdi gian hang
thang nhu sau [20]:

12
o = L Pi (3)
 PET,

1=1-N vaj = 1-12; P;j va PETjj 1a lugng mua va kha nang thoat hoi nudce thang thir j
ctia nam thir i va N 1a tong s6 ndm cua tinh toan.

Kha ning bdc thoat hoi nudc PET theo [21] nhu sau:

PET=0,0018x(T+25)?x(100-U) 4)

T 1a nhiét @6 khong khi (°C), U do 4m khong khi tuwong ddi (%)

Chuan héa RDI duoc tinh toan bang hiéu phan phdi tin suit cta In(o) sao cho phu hop
v6i chinh ham mat d6 xac suat log—chuan (RDIst) dugc tinh toan nhu sau:

RDIL,, =2 Y (5)
yk
V= In(ap) (6)

Céch tiép can chudn hoa theo In(a0) dé tinh toan RDIst khong thé duoc sir dung trong

truong hop tong luong mua bang khong [22-24].

Bang 1. Phan cip han theo cac chi s6.

Chi s6 SPI Chi s6 Ped Chi s6 giam sat han han RDI
Khoing gid tri  Phén cAp han  Khoing gis tri _ Phén cip han  Khoing gid tri  Phan cip han
<2 Han néang Ped<0 Am <2 Han néng
-1,99+-1,5 Han vira 0<Ped<l1 Binh thuong -1,99+-1,5 Han vira
-1,49+—1 Han nhe 1<Ped<2 Han nhe -1,49+-1 Han nhe
-0,99-+-0,99 Binh thuong 2<Ped<3 Han vira -0,99-+0,99 Binh thuong
1+1,49 Am Ped >3 Han ning 1+1,49 Am
1,5+1,99 R4t 4m 1,5+1,99 R4t 4m
>2 Cuc 4m > Cuc 4m
Dbé danh gia mirc d¢ han khi tugng dua trén cac chi s6 theo cong thirc tinh tan suit:
P =—b (7)
N

h
Trong d6 Py 13 tin suat han thoi ky can tinh; my 14 s6 1an xay ra kho han trong thoi ky;
N 1a s6 1an tinh toéan theo thoi ky.

2.2. 86 liéu

Pé tinh toan, danh gia han héan cho tinh Kom Tum, nghién ctru stt dung cac dir li¢u khi
tuong véi chuoi so liéu da dugce kiém tra va chinh 1y tir nam 1988 dén 2018 cua 6 tram khi
tuong va mua thé hién trong hinh 1 va bang 2.

Bang 2. Tram khi tugng va diém do mura tinh toan.

2 Toa do tram .
TT Tén Dia di€m Yéeu to
Y(m) X(m)

1 Kon Tum  Quyét Tién, TP Kon Tum 1586690.69  823630.56 X, T,U
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Toa dj tram

TT Tén Pia diém Yéu t6
Y(m) X(m)
2 Pic To Tan Canh, Dik T6 1621524.73 80520348 X, T,U
3 Kon Plong  TT Kon Plong, Kon Plong 1621436.8 858697.97 X
4 Pik Glei TT Dik Glei, ik Glei 1669390.24  795629.54 X
5 Pic Mot Tan Canh — Dic To 1623227.64  796852.4 X
6 Sa Thay TT. Sa Thay, Sa Thay 1595514 800324 X

Trong do toa do cac tram theo hé toa do dia ly WGS 84 UTM, zone 48; X la téng lugng
mua thang; T 1a Nhiét do trung binh thang; U 1a d§ am trung binh thang.

3. Két qua va thao luin

3.1. Han han theo nam

Két qua tinh toan han han theo céac chi s6 dugc thé hién trong biéu dd cac chi sb han SPI,
Ped va RDI;; hinh 2 va bang thong ké tan suat xuat hi¢n cac cap han bang 3.

Bang 3. Tan suat xuat hién cac cap han nam theo cac chi so.

Tén SPI PED
tram HN Hvia Hnh BT Am RAm CAm HN Hvia Hnh BT Am
2?; 0,0 9,7 6,5 67,7 12,9 0,0 32 0,0 0,0 258 16,1 58,1
bak
Mét 4,0 4,0 8,0 68,0 12,0 4,0 0,0 65 80 200 16,0 48,0
bak To 6,5 3,2 32 774 3.2 6,5 0,0 3,2 6,5 12,9 258 51,6
K
on 3,2 6,5 6,5 67,7 65 6,5 32 0,0 9,7 12,9 258 5L,6
Plong
Kon
32 6,5 0,0 742 9,7 32 32 32 9,7 6,5 258 548
Tum
Sa Thiy 3,2 6,5 6,5 67,7 12,9 3,2 0,0 65 9,7 6,5 16,1 61,3
Tén RDIst
tram HN Hvia Hnh BT Am R Am C Am
bk
ax 0,0 9,7 6,5 67,7 12,9 0,0 3,2
Glei
bk
@ 4,0 4,0 80 68,0 12,0 4,0 0,0
Mot
bak To 6,5 3,2 32 774 32 6,5 0,0
Kon 32 65 65 67,7 65 6,5 32
Plong
Kon
3,2 6,5 0,0 742 97 3,2 3,2
Tum
Sa Thay 32 6,5 6,5 67,7 12,9 3,2 0,0

Trong d6 H N la han ning; H vura 14 han vira; H nh 1a han nhe; BT 1a binh thuong; R_Am 1a rat 4m,
C_Am la cyc 4m.

Theo bang 3 xét theo ndm tai 6 tram thi tan sut han theo chi sb SPI va RDI déu b::ing
nhau. Chi s6 Ped c6 tan suat xuat hién han nhiéu hon va nghiém trong hon so véi 2 chi s6
con lai. Hau hét cac tram han han déu xay ra ¢ 3 cép do han. Han hén xay ra nghiém trong
hon tai khu vuc 2 tram ik To, Dak Mot.

Qua cac hinh 2 cho théy véi ca 3 chi sb déu phan dnh mtrc d§ han hén tai cac tram kha
tuong dong. Chi sé PED va RDI phan anh xu thé rd hon so véi chi s& SPI vi ngoai xem xét
dén sy thiéu hut mua thi chi s Ped con xem xét ca tac dong cua nhiét do va chi s6 RDI
ngoai mua thi con xem xét lwong bdc hoi tiém ning khi tinh toan.
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Tai tinh Kon Tum, xét trong khoang thoi gian tir 1988 dén 2018 thi, truée nim 2010 tinh
trang han han chi xay cuc bd tai mot sb tram & cép han nhe hoac trung binh (ngoai trtr nam
1998). Theo thoi gian tir sau ndm 2010 tin sudt han han xay ra nhidu hon va pham vi anh
huong cling mo rong so voi trude do. Pac biét tir nam 2014 dén 2018, han han xay ra lién
tuc trén pham vi toan tinh. Piéu nay kha pht hop véi sé liéu diéu tra han han trong bao céo
hang nim ban chi huy phong chdng thién tai va tim kiém ctru nan tinh Kon Tum. Trong
khoang thoi gian nghién ctru 1998, 2010 va 2015 1a cac ndm xay ra han han 16n nhit. Trong
do6, nam 2010 1a ndm c6 han han nghiém trong nhat.

Chi s6 chuin héa mwa SPI
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Hinh 2. Gia tri chi s6 han han nam tai cac tram.
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Nhu viy, xét trong 31 nam tinh toan (1988-2018) cho thiy han han da xay ra tai tinh
Kon Tum chil yéu nidm trong cdp do han nhe va han trung binh khi xét theo trung binh ca
nam (12 thang). Tuy nhién, trong nhiing ndm gan day hau nhu nim nao han han ciing xay ra
va trén pham vi toan tinh. Do d6, can co6 cac bién phap ung pho kip thoi de phong tranh giam
nhe tac hai dén san xudt néng nghiép, sinh hoat va cc hoat dong kinh té cua tinh.

3.2. Han han theo thdng

Do chi s6 giam sat han han RDI khong thé tinh dwoc khi tong lwong mua thoi doan tinh
bang khong vi néu tong luong mua bang khong khi d6 In(ao) khong xac dinh, trong céac
nghién ctru trudc day RDI chu yéu sir dung danh gia véi cac thoi doan 6 thang, 9 thang va
12 thang [19, 22-24]. D€ khac phuc vAn d& nay khi tinh chi s6 RDI thoi doan thang ¢6 mot
sO thang khong mura, c6 thé lay luong mua bang gié tri 0,1mm dé tranh In(ayp) khong c6 nghia.
Mit khac, Kon Tum 14 tinh phia bic Tay Nguyén, mua cua tinh ¢6 sy phan hoa rat 1o gitra
mua mua va mua kho. Han han khu vuc nay chi yéu xdy ra vao thoi ky gitra va cubi mua
kho [5-7]. Vi vy, dé c6 buic tranh phan anh rd nét hon vé tinh trang han han bién ddi trong
ndm trén toan tinh. Nghién ctru phan tich han han céc thang trong thoi ky gitra mua kho tu
thang I dén thang IV theo thoi doan 3 thang va thoi doan 1 thang.

Khi tinh toan véi thoi doan 3 thang nghién ctru lua chon 2 thoi doan tinh toan la: thang
I-11I va thang II-TV. Két qua thé hién trong hinh 3 va bang 4.

Bang 4. Tan suét xuét hién cac cip han 3 thang theo cac chi sb.

SPI it SPI 11v PED - PED 11-1v
Tram H HV Hn H HV Hn H HV H H_ HV Hn
N ra h N ua h N ua nh N ua h
bak Lei 0,0 0,0 12,9 32 0,0 129 0,0 12,9 19,4 32 12,9 12,9
bak Mét 0,0 0,0 12,0 0,0 4,0 8,0 0,0 8,0 20,0 0,0 8,0 20,0
bPik T6 0,0 0,0 16,1 0,0 6,5 9,7 0,0 6,5 12,9 0,0 32 258
KonPlon

0,0 0,0 16,1 0,0 0,0 22,6 32 6,5 97 32 6,5 32

g
Kon 00 00 161 00 32 129 65 32 65 32 32 226
Tum
Sathdy 00 00 194 00 00 129 32 32 129 32 00 97

RDIst - RDIst 1-1v
Tram H HV Hn H HV Hn
N ua h N ua h
bik Lei 3,2 32 00 3.2 0,0 0,0
Pak Mot 8,0 00 0,0 4,0 0,0 16,0
Pik To6 3,2 6,5 6,5 6,5 32 32

KonPlon

g 12,9 0,0 32 32 32 16,1
Kon

Tum 9,7 0,0 6,5 32 6,5 9,7

Sa thy 12,9 00 32 32 32 65

Theo két qua bang 4, d6i vai chi s6 SPI thoi ky thang I-11I ca 6 tram xay ra han nhe va
tan sudt xudt hién tai cac tram chénh léch khong nhiéu. Sa Thay 1a tram c6 tan suét xuat hién
han nhiéu nhat (6 lén). Thoi ky tir thang 11-1V, tan sut han cta cac tram & ca 3 cép rat khac
nhau, han tip trung chu yéu & cip d6 han nhe. 3 tram han vira xuét hién 1 lan 13 tram Dak
Mét, Dak T6 va Kon Tum, cap han ning chi xay ra 1 1an tai tram Dk Glei. Chi s6 thoi ky tur
thang I-1I1 va thang II-IVchénh 1¢ch khong nhiéu tai cac tram, tir thang I-11T c6 xu thé han
16n hon. Tu thang I-1II1, tai cac tram tan suat han ti 18 nghich vai cap han, han nhiéu nhét &
cap han nhe, rdi dén trung binh, cAp han ning c6 xay 1 lan tai 2 tram KonPlong, Sa thy va
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2 lan tai tram Kon Tum. Thoi ky tir thang II-IV ¢6 thém tram Diak Glei xay ra 1 1an & cdp
han nang. Kon Tum va bak T6 1a 2 tram c6 tan suét xudt hién han nhiéu nhét. Chi s RDIy
tinh v6i thoi doan 3 thang cho théy tan suét xuét hién han ning xay ra nhiéu hon so 2 chi s6
PED va SPI. Han nang xay ra tai cdc ndm ma tram co téng luong mua thoi doan tinh toan
béng 0. Do d6, thoi doan tir thang I-111 tan sut xuét hién han tap trung nhiéu nhat & cép han
nang va thu hai la cép han nhe, cép han vtra chi xay ra tai tram Pak lei va Bak To6. Thoi ky
II-IV han xdy ra & ca 3 cép, trong do6, han nhe Xuét hién nhiéu nht.

Chi s6 chuin héa mwa SPI 1I-IV
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Hinh 3. Gia tri chi s0 han han thoi ky tir thang II-1V tai cac tram.

Theo hinh 3, han han dénh gia theo gia tri cac chi s6 tai cac tram bién dong manh hon va
tan suat han nhiéu hon so v&i khi tinh toan theo thoi doan nam. Cap han chi yéu ¢ mic do
han nhe va mét sd nam 1a han trung binh. Thoi ky tir thang II-1V cua cac nam 1998, 2010,
2015, 2016 da xay ra han han dién rong va tuong d6i ning. Xét trung binh tai cac tram nhan
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thay xu thé tang tuyén tinh ciia chi s6 PEDi1v theo thoi gian c6 nghia han han ¢ xu thé ting
theo thoi gian trong giai doan 1988-2018 vai hé sé goc a = 0,043, vai chi s6 SPIi v va RDI
n1v han han gan nhu khong thay doi theo thoi gian. Trong nim, han han xay ra trong thoi ky
mua kho va thuong tac dong manh nhit vao thoi ky gitta mua kho khoang thang II1, IV day
1a thoi ky kho nong nhét trong nam. Bang 5 thé hién két qua tan suit han han thang III va IV
tai cac tram.

Bang 5. Tan suét xuét hién cac cp han thang III va thang IV theo cac chi sb.

SPI IIT SPI IV PED III PED IV
Tram H_ HVe Hn H_ HVer Hn H_ HVe Hn H_ H Ve Hon
N a h N a h N a h N a h
bik Lei 0,0 0,0 12,9 0,0 6,5 3,2 0,0 6,5 19,4 0,0 12,9 16,1
biak Mét 0,0 0,0 12,9 0,0 0,0 9,7 0,0 12,0 20,0 0,0 12,0 28,0
bPik To 0,0 3,2 12,9 0,0 0,0 19,4 0,0 12,9 19,4 0,0 16,1 12,9
KonPlong 0,0 0,0 16,1 0,0 0,0 9,7 0,0 9,7 16,1 3.2 3,2 22,6
Kon Tum 0,0 0,0 9,7 0,0 3,2 12,9 0,0 9,7 9,7 3,2 3,2 12,9
Sa thiy 0,0 0,0 19,4 0,0 0,0 12,9 0,0 9,7 6,5 3,2 3,2 16,1
RDIst ITI RDIst IV
Tram H_ HVr Hn H_ HVr H.on
N a h N a h
bik Lei 9,7 0,0 3,2 6,5 0,0 0,0
bak Mét 8,0 0,0 8,0 4,0 8,0 4,0
Pik To 9,7 0,0 3200 129 129
KonPlong 12,9 0,0 3,2 6,5 0,0 9,7
Kon Tum 9,7 0,0 0,0 9,7 0,0 0,0
Sa thiy 12,9 0,0 0,0 6,5 0,0 3,2

Nhin chung, ¢ 3 mtic 46 han (nhe, vira, ning) trong 31 nam theo chi sé SPI chi yéu tap
trung & murc han nhe, chi s6 PED han tap trung & muc d¢ han nhe va han vira con véi chi )
RDIst mtrc d¢ han lai tdp trung ¢ han nang va han nhe. Tai hau hét cac tram, cép han nang
va vira nhiéu hon, tan suat han ciing xay ra nghiém trong hon & thang III. Tan suét xuat hién
han theo chi s6 PED 16n nhét va chi sé SPI nho nhat. Khi danh gia v6i RDIst cap han ning
Xy ra O tit ca cac tram vao cac nim c6 tong luong mua thoi doan tinh toan bang khong.
Theo chi sé Ped trong thang IV 3 tram KonPlong, Kon Tum, Sa thay da x4y ra han ning vao
nam 2016.

Chi s6 chuin héa mua SPI 111
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Hinh 4. Gia tri chi s6 han han thang III tai céc tram.

Hinh 4 va hinh 5 13 cac biéu dd thé hién d1en bién chi sb han lan luot thang III va thang
IV tai cac tram cua tinh Kon Tum. Gia trj chi s6 han cua cac tram bién dong kha manh. Cép
han chu yeu & murc d6 han nhe va mot s& nam 1a han vira & chi s6 SPI va PED con theo chi
s6 RDIst han han giita cac tram bién dong 16n trong cting thoi doan nhu nam 1996,1997 trong
thang III tram Dak lei xdy ra han ndng trong khi cac tram khac lai khong xay ra han. Theo
thoi gian, xu thé bién d6i ciia chi s6 SPI va RDIst gan nhu khong thay d6i hodc tham chi SPI
mtrc d6 han con c6 xu thé giam. Tuy nhién, v&i chi tiéu PED ca thang III va IV xu thé han
tang tuyén tinh theo thoi gian, ddc biét & thang I1I phuong trinh tuyén tinh kha dbc trong giai
doan 1988-2018 hé sb gbéc a = 0,055. Tuong ty nhu cac thoi doan tinh trudce, két qua tinh
han thang III c4c chi s6 déu cho théy han han di¢n rong xay ra & ndm 1998, 2010, 2015 va
2016. Két qua han han thang IV tai cac tram tuong tu thang III nhung khéng rd rét. Két qua
tinh toan dién bién han han cia tinh theo PED khé phu hop véi két qué diéu tra theo bao cao
hang nam vé cong tic phong chdng thién tai cia Ban chi huy phong chéng thién tai va tim
kiém ctru nan tinh Kon Tum.
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Hinh 5. Gi4 tri chi s6 han han thang IV tai cac tram.
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4. Két ludn va thao luan

Nghién ctru da ung dung mat s6 chi sb han khi tuong SPI, Ped va RDIst dé tinh toan
danh gia han han tinh Kon Tum. M&i mét chi s6 han dua ra nhitng Kkét qua vé sy xuét hién
han, mtrc dd han han & cac tram khac nhau. Véi 3 chi s lva chon dé tinh toan ta théy chi s6
PED c6 ngudng xéac dinh han, thoi doan tinh toan linh hoat va két qua d4nh gia han phi hop
v6i han han thue té cia tinh hon céc chi sb con lai. Vi vay, nghién ctru dé xuét chon chi s6
Ped dé tinh toan han khi tuong cho tinh Kon Tum. Mic du, rat nhiéu nghién ctru str chi )
SPI véi cac ngudng phan chia rat chi tiét, co thé tinh véi cac thoi doan khac nhau cho nhiéu
khu vygc nhung véi dac diém khi hau tinh Kon Tum Kkét qua tinh todn han theo chi $6 nay nho
hon thuc té vi chi sb nay mai chi xem xét dén su thiéu hut lwong mua. Mac du chi s6 RDIst
c6 két qua xu thé han han tinh toan han han rat rd rang v6i trung binh ca nim (thoi doan 12
thang) nhung chi sé nay khi ap dung tinh toan voi thoi doan 1 thang va 3 thang xu thé han
ning xdy ra nhiéu hon va c6 mot s nim han nang xay ra cuc by ma khong ddng bo giita cac
tram va két qua tinh toan chua thé hién rd xu thé bién d6i han han thyc té cua tinh.

Két qua nghién ciru cho thiy tai tinh Kon Tum, cic nim 1998, 2010, 2015 va 2016 la
nhirng ndm c6 han han tac dong manh. Tén suit, mic d6 han han cta tinh c6 xu thé tang theo
thoi gian. Khi tinh todn véi cac thoi doan 12 thang, 3 thang va 1 thang c6 thé thiy tinh toan
thoi doan 12 thang cac chi tiéu han han s€ phan anh tdt han han cta cac nam, voi thoi doan
3 thang cho két qua s& phan anh r& hon vé xu thé, cap han trong thoi ky mua kho va thoi ky
tir thang I dén thang IV 13 khoang thoi gian han trong nim va dic biét thang I1I 14 cac thang
c6 murc do han han tdc dong manh nhét.

Nghién ctru danh gia han han khi tuong theo 3 chi s6 han, cac chi sé danh gia ndy méi
chi phan anh dugc dac diém khi hau vé muc do thiéu hut mua, Am va su gia tang nhiét do,
bdc hoi...Dé phan anh dung tinh trang han han trén dia ban tinh nén b sung nghién ctru thém
vé& han thiy van va han nong nghiép, két hop véi ban d6 phan ving han.

DPong gop cua tac gia: Nguyén Thi Bich Ngoc viét chinh bai bao, Tran Vian Tinh phan tich
sO lidu va dién giai két qua.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Research on meteorological drought evaluation in Kon Tum
province

Nguyen Thi Bich Ngoc!, Tran Van Tinh!"

'Ha Noi university of nature resources and environment, VietNam; ntbngoc@hunre.edu.vn;
tvtinh@hunre.edu.vn

Abstract: Drought is changing extremely over time, with a serious impact the economy,
environment and society of the affected areas. In recent years, Kon Tum Province has been
experiencing severe droughts and water shortages in the dry season. This reseach presented
the results of evaluation on some meteorological drought indicators in Kon Tum Province
in the period (1988-2018) and focused on the middle and late dry season (from February to
April). The results of periods of drought assessment showed that the years 1998, 2010, 2015
and 2016 were strong drought impacts at all stations. In March and April was the most
seriously period of drought in the year. Additional, the frequency, intensity, and affected
areas of drought trended increase after 2010.

Keywords: Meteorological drought; Drought indicators; Kon Tum Province.
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Tém tit: Muyc tiéu cta nghién ctru nay 1a danh gia hién trang sat 16 va anh huéng cta dao
dong cao d6 nude dudi dat dén on dinh bd séng Cai Ving, huyén Hong Ngu, tinh Dong
Thap. Céc sb liéu vé dia hinh, dia chét, thuy van duoc thu thap, do dac dé phan tich, thiét
1ap twong quan gitra cao do nudc duoi dat va myc nude séng; tir d6 phan tich nguyén nhan
sat 16 thong qua h¢ s6 6n dinh. Két qua cho thiy nguyén nhén chinh 1a do dong chay, dia
chat yéu cing véi sy dao dong cao do nurde dudi dat. Van téc dong chay co bleu d6 phan
b6 1éch tam, tao ra dong chay xién véi luu téc 16n nhat gan bo 16n hon vén toc khong x6i
cho phep tuong tmg voi ¢6 hat theo TCVN 4118-2012. Lop dat yeu nam trong gidi han dao
dong muc nude triéu cing véi dong chay 1¢ch tdm tao ra cac 16 rong va ngdy cang bi khoét
sau gdy mat 6n dinh bd song. Hé so 6n dinh trong cac truong hop deu nho hon gia tri cho
phép. Két qua nghién ctru dua trén s liéu do dac trong thoi gian ngin nén chua the danh
gi4 day du cac nguyén nhan co thé anh hudng dén sat 16 bd song. Vi vay, can quan tric lién
tuc hoic theo cac mua dé c6 danh gia chinh xac hon nguyén nhan sat 1.

Tir khéa: Dat yéu; Hé sb 6n dinh; Dao dong cao do nude dudi dat; Song Cai Vung; Van
toc dong chay.

1. Mé dau

Pong bang song Ctru Long (PBSCL) 1a mét trong ba dong bang 16n nhat thé gidi véi
dién tich 1én dén 60.000 km? va c6 mot mang ludi séng ngoi day dic [1]. Trong nhitng nim
gan day, tinh trang xAm nhap man va thay doi ché d6 dong chay do bién ddi khi hau (BDKH)
la mdt trong nhirng thach thirc cho ving PBSCL. Hé théng dé bao va ha ting cong trinh thuy
loi da dugc xay dung ¢ PBSCL tur nhitng ndm 1990 nham giup ting mua vu va giam thiéu
tac dong cua It hang ndm ¢ cac vung thuong ngudn. Clng véi sy phat trién kinh té, cac khu
dan cu, duong giao thong, cac thanh phé cung véi cac dich vu giai tri duoc xay méi va mo
rong di dan dan thu hep dién tich rimg, mat dém va mit nude. Bén canh do, viéc mo rong
dién tich canh tac, khu cong nghiép va xay cac dép thuy dién ¢ cac quoc gia thuong nguén
d3 lam giam ngudn nudc va phu sa va dong thoi 1am gia ting thém ngudn 6 nhidm nudc mat
dén DBSCL [2]. Vi€c giam ham lugng phu sa trén séng khong chi anh hudng dén nang suat
cdy trong ma con anh huong dén sut lin va sat 1¢ cac song/kénh rach ¢ PBSCL.

Tap chi Khi twong Thuy van 2021, 731, 16-25; doi:10.36335/VNJHM.2021(731).16-25  http://tapchikttv.vn/
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Mot s6 nghién ciru gan ddy nhu nghién ciru sir dung cong thirc kinh nghiém dé tinh toan
thir nghiém muc d6 sat 16 cho doan séng Hau ¢ thanh phd Long Xuyén, tinh An Giang [3];
nghién ctru du bao x6i 10, bdi ling long dan va dé xuat cic bién phap phong chéng cho hé
thng séng PBSCL [4]; nghién ctru tng dung mé hinh toan va cong thirc kinh nghiém danh
gi4 sy phat trién cia hd x6i sau ha luu song Hau va séng Vam Nao [5]; nghién ctru tng dung
mo hinh SWAT trong tinh toan x6i 1& bé mit luu vuc ha luu séng Mekong [6]; nghién ctru
cong thirc kinh nghiém tinh téc d6 x6i 10 bo doan song Tién khu vyc Thuong Phudc, tinh
DPdng Thap [7]; nghién clru twong quan xo0i 16-bdi tu mot s6 khu vuc long song Tién, séng
Hau [8]; va nghién ctru mdi quan hé giita khai thac cat voi bién dong bo song Tién tai tinh
DPdng Thap [9].

Nguyén nhan chu yeu gdy sat 16'va x61 mon bo song 6 PBSCL rat da dang nhu do dong
chay, mua, cau tao dia chat b séng, hinh thai long dan, tai trong tac dung 1én bo song, ...
Thyc té cho thay, c6 nhing khu vuc sat 10 gay ra do dong chay ép sat b dwoc tim thay & Tan
Chéau, My Thuan, Sa Béc, My Khanh; nhiéu khu vuc khac lai do song tau di lai gay nén dugc
tim thay & song Chg Gao & Tién Giang, kénh KH6, rach Cai Son & Can Tho; hay do két cau
dat bd yéu, hodc do cac to hop bat loi tir nhiéu yéu td duge tim thdy & Vam Nao, Long Xuyén;
va do nha 14n chiém long dan & Tra Noc, Tra An [10]. Sat 16 bo song Tién doan  chay qua dia
ban tinh Dong Thap dang xay ra ngay cang tram trong dudi tac dong cua cac yéu tb tu nhién
va con nguoi [ 1 1]. Mot s6 nghién ctru cho thay sat 1o bo séng can dugc danh gia dya trén sy
can bang bun cét trong song va tac dong td hop ctia cac yéu to gy sat 16 bo song 1én timg vi
tri cu thé 1 khong giéng nhau. Vi véy, can xac dinh dugc thoi diém, tin suit va cuong do tac
dong cua timg nguyén nhan 1én sat 16 bo song tai mot vi tri nhat dinh [12].

Nhin chung, céc nghién ctru trudc ddy tap trung chi yéu vao nguyén nhan sat 1¢ trén hai
dong soéng chinh cuia PBSCL 1a song Tién va song Hau. Mot vai nghién ciru nguyén nhan sat
16 cac chi luu cta song Mekong. Song Cai Vung (ranh gidi tinh An Giang va Bong Thap) 1a
ngudn cung cip nudc sinh hoat, san xuat va 1a tuyén giao théng quan trong dé van chuyén
hang hoa tir cac xa@ ven song ra bén ngoai bang dudng thuy. Séng c6 dac diém 1a quanh co
gap khuc, dia hinh day song trong cac nam qua dé co sy bién dong 16n [13]. Su bdi tich phu
sa manh m& bén bo thude tinh An Giang, & mét s0 doan da hinh thanh cac bai boi tu, cac con
cat (doan thudc thi tran Chg Vam va doan thudc xa Pha LaAm, x3 Tan Phu huyén Phu Tan).
Mat khac, bo song thude xa Long Thuan, huyén H@)ng Ngu, tinh Béng Thép lai bi sat 1&
nghiém trong v6i cac vach sat 1o gan nhu théng dtmg. Sat 16 dang uy hiép tuyén duong lién
xd va cac hg dan xay nha sat bo song. Do do6 can c6 phai phap han ché tai cac vi tri sat 10 va
do dac quan trac dién bién tai cac vi tri c6 nguy co nham c6 bién phap khac phuc. Muyc tiéu
cta nghién ctru nay 1a danh giad hién trang sat 16 va anh hudng cta dao dong cao do nudc
dudi dat dén 6n dinh bo song Cai Ving, huyén Hong Ngu, tinh Dong Thap.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién cuu

S6ng Cai Ving 1a mot nhanh ctia song Tién, duoc phan dong boi cti lao Cai Vimg. Diém
bét dau ctia song Cai Ving tng v6i dau cu lao Cai Virng chay xudi vé ha luu dén dubi cu lao
Cai Vimng thi nhap luu trd lai véi song Tién. Song Cai Ving c6 hinh thai rét khtic khuyu, tinh
theo dudng song thi chiéu dai cua song Cai Vung khoang 21,25 km, con néu tinh theo dudng
thang chim bay tir diém dau séng dén diém cubi song chi dai khoang gan 12,78 km. Khu vuc
nghién ctru thudc xa Long Thuén va x3 Pht Thuan A, huyén Hong Ngu, tinh Dong Thap,
cach trung tam thanh phd Hong Ngu khoang 7,5 km va cach thi x4 Tan Chau khoang 8,5 km.
Toa d6 10°44°57,5” d Béc; 105°17°56,6” d6 Pong. Phia dong Béc giap xa Long Thuan,
huyén Hong Ngu. Phia dong Nam giap xa Phti Thuan A, huyén Hong Ngu. Phia tiy Bic giap
xd Long Hoa, huyén Phu Tan (An Giang), va xa Long Thuén, huyén Hong Ngu. Phia tay
Nam giap xa Long Hoa, huyén Phtl Tan (An Giang) (Hinh 1).
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Hinh 1. Khu vuc nghién ctu.
2.2. Thu thdp sé liéu
S6 liéu duoc thu thap tir cac nguon nhur trinh bay trong Bang 1.

Bang 1. S6 liéu va ngudn s6 licu.

STT ] Tén s6 liéu Thoi gian Ngu?)n
1 SO liéu sat 16 2015-2020 Chi cuc Thily loi tinh Pong Thap
2 Thuay van (myc nudc) 2000-2020 Tram KTTV tinh Dong Thép
3 Diachit 2020 Ban QLDACTNN tinh Ddng Thap

Tram KTTV tinh: Tram khi tugng thiy van tinh; Ban QLDACTNN tinh: Ban Quan ly Du 4an Nong nghiép tinh.

2.3. Khao sat va do mdt cdt ngang két hop do vin toc dong chay

Van tbc dong chay dugc do tai nhiéu thuy truc trén tirng mat cit st dung thiét bi do luu
toc MIDAS-ECM. Thiét bi MIDAS-ECM la thiét bi do van toc tu ghi c6 thé do dugc van toc
dong chay theo hai phuong. Trong nghién ctru nay, van toc dugc do theo phuong phap do 06
diém trén thuy truc va van toc binh quan thiy truc dugc tinh theo cong thirc:
Vm+2VO,2+2V0,4+2VO,6+2V0,8+Vd)

10 (1)

Trong d6 vim va vg 1an luot 1a van toc dong chay tai vi tri mdt nudc va gﬁn day song (m/s);
cac van toc con lai tng voi cac do sau 0,2h; 0,4h; 0,6h va 0,8h; voi h 1a chiéu sau cdt nudce
tai vi tri do.

th:

2.4. Thu mdu bin cat déy séng

Nham xéc dinh cap phdi hat bun cat day va bo séng, cac mau bun cat duge thu thap va
Iuru trir trong cac hop nhya. Cac mau bun cat ndy sau d6 dugc chuyén dén phong thi nghiém
dé xac dinh cip phdi theo phuong phép riy sang va lang dong. Vi tri ldy mau tai cac vi tri
doan séng bi ubén cong va nhiing dia diém thuong xdy ra xo6i/sat 16. Trén mot mit cét song,
cac vi tri léy mau bun cat dugc xac dinh nhu sau: vi tri 01: cach bo phai 5 m; vi tri 02: cach
bo phai 10 m; vi tri 03: cach bd trai 10 m; vi tri 04: cach bo trai 5 m. Vi tri do mat cat, van
téc va thu mau bun cat day duoc thé hién trén Hinh 2.
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Hinh 2. Vi tri do mat ct, van toc va thu miu bun cat day.

2.5. Po dao dong muyc nuwoc

So dd va vi trf cac diém do cao d6 muc nude dudi dit va nude song duoc thé hién trén
Hinh 3. Cao d6 nudc sdng va nude dudi dat duge quan tric tir ngay 23/01/2021 dén hét ngay
28/02/2021 theo tan sudt 5 1an trong mot ngdy vao cac khung thoi gian 7 gio, 10 gio, 12 gio,
15 gio va 17 gio. Twong quan giita cao d6 nude dudi dat va nude song duoc thiét 1ap theo
phuong phap Pearson [14]: hé s twong quan dat gia tri R = 0,63 thé hién mbi twong quan
manh giita cao d6 nudc dudi dat va nudc séng (Hinh 4).

10m 20m
Muc nudc triéu / T auscngdm | Muc nuSc ngédm
| pusnghe nap : -
/” Ong nhya PVC ®90
/"/ H& quan s&t muc nude ngdm mm c6 khoan nhiéu
1 Mia do myc nuédc séng . 15 thu nudc va boc

Hinh 3. So do va vi tri cac diém do cao do6 muc nudc dudi dat va nudc sdng.
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Hinh 4. Phuong trinh quan hé giita cao d6 nudc song va nude dudi dat.

Séng Cai Virng nam trén nhanh cua con Song Tién cach tram do thuy van Tan Chau chi
khoang 20 km. Tuong quan muyc nudc thap nhat (Hmin) tai tram Tan Chéu véi myc nudc
thip nhat tai vi tri khao sat duoc thiét 1ap c6 hé sb twong quan R = 0,858 va c6 phuong trinh:

=1,343x + 17,003 (2)

Tt phuong trinh twong quan (H1nh 4) va phuong trinh (2) ta tinh toan va dugc bang tong
hop céac tan suét muc nudc tuong quan tur tram Tan Chau vé song Céi Viung va tur song Cai
Ving qua cao do nude dudi dat (Bang 2). Tir d6, cao dd nudce song Cai Ving va nude dudi
dat trong diéu kién muc nudc thap nhat (Hmin) vGi cac tin sudt 99%, 95% va 90% duoc tinh
toan.

Bang 2. Tuong quan myc nudc.

Cao d§ mure nuwée (cm) tai:

TT  Tén suit xuit hi¢n — - —
Téan Chau Cai Viung Nuée dudi dat

1 99% -66,46 -72,25 283,71
2 95% -57.98 -60,86 275,74
3 90% -53,66 -55,06 271,95

2.6. Van téc khéng xéi cho phép

Vin tdc khong x6i cho phep la van tdc 1on nhat ma dong chay dat t6i tri s6 Ay khong gay
ra sy x0i 16 long kénh. Véan téc khong x6i cho phép phu thude vao tinh chat co 1y ctia dat noi
tuyén kénh di qua, luong ngam phu sa va tinh chét phu sa cua dong chay trong kénh; luu
luong cuia kénh, kich thudc mat cit ngang clia kénh va cac yéu tb thuy luc cua dong chay
trong kénh. Theo Gonsardp [15], gia tri ciia van tdc khoi dong vk, tirc 13 van tc trung binh
bé nhét cta dong chay dé hién tuong bat dau tach cac hat don doc cua dat khong dinh trén
day duoc xay ra mot cach lién tuc, duge xac dinh theo cong thure (3) va (4):

- Khi t6 hop ciia dét 1 dong nhat:

8,8H [2g(y;-v,)d

- 3
VT8 1,75y, ®)
- Khi t6 hop ctia dét tai day long dan 1a khong dong nhat:
2 Yo dy - 8,8H
_28nr)do @

T sy, ds

Trong d6 d 1a dudng kinh hat (mm); ds 1a dudng kinh ctia cic hat 16n nhat chiém 5%
toan b luong bun cat (mm); di 1a duong kinh trung binh cua hdn hop bun cat (mm); y1;
lan luot 1a trong lugng thé tich cta bun cat va nude (kN/m®); va H 1a chiéu sdu dong chay

(m).

2.7. Phan tich én dinh bo séng
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Hé sb 6n dinh duogc xac dinh theo phwong phap Bishop (1955) [16]:
Y [CixL+ W, xcosa, x tgg,]
* D W, xsina,

_Trong d6 C; la lyc dinh cua manh/thoi thir i trong pham vi chiéu dai cung truot; L; 1a
chiéu dai cung truot thi i; W; 1a trong lwong manh/thoi thit 7; a; 1a géc nghiéng cua manh/théi
thir i so vo1 phuong tai tam truot; ¢; 1a goc nd1 ma sat cia manh/thoi thir i trong pham vi chi€u
dai cung truot. )

H¢ s6 6n dinh cho céc truong hop xem xét (Bang 2) tai cac mat cat dugc tinh toan va so
sanh voi gia tri cho phép [17].

K Q)

3. Két qua va thao luin

3.1. Mt cat long séng

Vi tri do cac mat cét ngang song dugc thé hién nhu trén Hinh 5 v&i bo phai cua song Cai
Vimg dugc quy wdc 1a phia Dong Thap va bo trai 1a phia An Giang. Tir Hinh 5 cho thay day
song bi 1éch han vé phia bo phai va co khuynh hudng ngay cang ap sat bo, day séng cach bo
phai khoang 30 m va cach bo trai khoang 100 m, cao trinh ddy song la -13,0 m so v6i cao
trinh dinh bo phéi 12 +5,5 m. Céc mit cét déu co ddu hiéu sat 1¢ &n sau vao bén trong bo. Mat
cdt 5-5 nam giita doan séng cong 1 mit ct nguy hiém nht, cao trinh day song 14 -13,23 m
va cach bo phai 30 m, sat 16 an sau vao tuyén duong nhua giao thong lién x&, mai bo thang
ding voi hé s6 mai m < 0,5. Bo trai cua bo song tuong d6i thoai, ’khong bi anh huong cua
x6i 16 va xuét hién ddu hiéu cia cac bai bdi. Nhu vay, cdc mat cat khao sat cho thay hién
twong x6i 16 va boi tu dién hinh ciia mot doan séng cong; trong d6, by phai song Céi Ving
thudc khu vuc khao sat dang bi x6i 16 v6i mai doc ciia bo song nam trong khoang m = 2+4,
va tai bo trai, bo song c¢6 do dbc twong ddi thoai voi m = 6.

-MC I-1 ~MC 2-2 --MC 3-3 =MC 4-4 ~MC 5-5
5 - T
El0
g -5
210
E-
-15 : : : : )
0 50 100 150 0 50 100 150
> P I3 A A
Khoéng cich cgng don (m) Khoing cich cong don (m)

-MC 6-6 --MC 7-7

Cao d9 (m)
G

0 50 100 150
Khoang cach cong don (m)

Hinh 5. Hinh dang cac mit cét 1ong song tai khu vuc nghién ctru.

3.2. Vin téc dong chay

Tir két qua do van tdc dong chay tai khu vuc nghién ctru, st dung phuong phap ndi suy
ta co phan bd van tdc dong chay trén cac mat cit nhu trén Hinh 6. Tir Hinh 6 ta thiy van toc
dong chay phan b léch v€ phia bo phai la phia sau cua doan séng cong. Diéu nay phu hop
vi hinh dang u6n khuc rat 16n ctia doan song khu vuce khao sat. Tai cac doan song cong, van
téc dong chay co hai thanh phan 14 van téc doc bo va van tdc ngang bo. Chinh thanh phan
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van toc ngang bd 1a nguyén nhan giy ra x6i 16 bo séng. Piéu nay 1y giai cho viéc sat 16
nghiém trong dang dién ra tai bo phai ctia song Cai Ving khu vire khao sat cac mat cit.

Tai cac mit cat MC 1-1, MC 2- 2vaMC 3-3 van toc  dong chay phan bd trong khoang tir
0,125 m/s den 0,375 m/s. Tai mat cat MC 4-4 1a mit cét nam tai vi tri cong nhat caa doan
song, van toc dong chay tang lén dén 0,625 m/s. Bén mit cat MC 6-6 va MC 7-7, van toc
dong chay lai gidm xudng va phan b tir 0,125 m/s dén 0,375 m/s.

° 02 0 e !
. — : :
By , ; 0 ‘ 2 0
:32 :Jml: 39 m/s > \‘/ \Q /'/ ﬁ% \-? 2 :)écl 39 m/s G '5‘% ’ -
13 139 m/s
10,139 - 0,184 mis \-%\&5 Qs\i"h’/ 0,139 -0,187 - s ,;)5750 ‘?n
—10,184-0,216 m/'s e SR~ 0,187 -0,220 m/s -
0,216 - 0,246 m/s 0,220 - 0,256 m/s
0,246 - 0,291 m/s 0 10 0 30 9 30 m 0,256 - 0,297 m/s 0 10 2 3 al 0m
> 0,291 m's > (297 mis

MC1-1 MC2-2

S B = . Y = I = 2N > 7
Vin the > . 0125 K 5 . o
=<0137ms - =50~ Dl _ ‘(;)752 V/
0,137 - 0,184 mis s : < mis : .
0184~ 0212 mis s A (O 0,152 0,183 mis
0212 - 0240 mis e 0,183 - 0,206 mis
0240 - 0273 s 010 20 30 40 S0m 506 0234 mis 0 10 20 30 40 50m
-=0273ms 0234 - 0,260 m/s
273 ms =>0,.260 mis y
MC 3-3 ms MC 4-4
,250 0250 v,x 25
Vin the 128 %0250 o v @
=< 0,163 m/s = <0,09 ms w
90,163 - 0.222 mis 2 0,09 - 0,133 mis w 5
0.22,2-02()8 ::: 0,133 - 0,158 m/s ‘Q*—’# ._,, —
. s 0,158 - 0,189 m/s
cgg?ggg;(; s 0 40 50 m 0189 - 0232 mis 10 20 30 40 50 m
- 0.357 mis ->0232 mis
MC 5-5 MC 6-6

Vin téc
= < 0,09 m's
520,09 - 0,133 m/s

0,133 - 0,158 m/s
770,158 - 0,189 m/s
90,189 - 0,232 m/s
> (0,232 m/s

MC 7-7

Hinh 6. Phan bd van toc dong chay tai cac mat cit.

3.3. Puong cong cdp phoi bin cdt ddy song

Qua khao sat thuc té, pham vi sat 1¢ chi nam trong doan song cong tr MC 2-2 dén MC
6-6. Vi vy, thanh phan hat bun cét tai bo phai cua cac mit cat tir MC 2-2 d&én MC 6-6 s&
duogc st dung dé phan tich anh huong cua van téc dong chay dén x6i 16 bd song va dugc thé
hién trén Hinh 7. Ttr Hinh 7 ta thdy dudng kinh hat trung binh (dso) cia mau bun cat tai MC
4-4 c6 gi4 tri nho nhat va bang 0,038 mm, va tai MC 2-2 va MC 3-3 1a 16n nhat va bang 0,06
mm.

+MC2-2 ®MC3-3 —MC4-4 xMC5-5 oMC 6-6

3100 N -
80
70

60 , L iligy

20 il
30 x”::;%"/
20 = i

10

0.001 0.010 0.100 1.000
Puong kinh hat (mm)

Thanh p|15n tich Iﬁ)' (%)

Hinh 7. Pudng cong cap phdi hat tai bo phai MC 2-2 dén MC 6-6.

Theo TCVN 4118:2012 [18], ta c6 bang xac dinh van téc khong x6i (Vix) theo kich
thude hat trung binh cta bun cat va chiéu sau cot nude trong song (h > 3m) (Bang 3). Tur
Béng 3 ta thay x6i 16 bo song s€ khong xay ra tai MC 2-2 va MC 3-3 vi van téc dong chay
do duoc tai cic mit cat nho hon so voi van téc khong xoi cia Jbun cat. Tuy nhién, van toc
dong chay chi duoc khéo sat trong mot ngay 21/01/2021 nén can khao sat thém sb liéu van
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tdc vao mua Iii dé c6 thé danh gia chinh x4c anh hudng ciia van tée dong chay dén x6i 16 tai
cac mat cat nay. Theo sb liéu thuc do ngay 21/01/2021, x6i 16 do dong chay chi xay ra trong
pham vi tir MC 4-4 dén MC 6-6. Piéu nay phu hop véi két qua khao sat thyc té ngay
21/01/2021 14 doan song cong tir MC 4-4 dén MC 6-6, x6i 16 dang xay ra rat nghiém trong
va hién dang trién khai xay dung cac ké bao vé bd tai khu vuc nay (Hinh 8).

Bang 3. Gia tri d50, Vix va V tai cac vi tri doc bo phai song Cai Ving.

Miit cit (bd phai) dso (mm) Vix (m/s) V (m/s)
222 0,060 0,26+ 0,40 0,125 +0,375
33 0,060 0,26 + 0,40 0,125+ 0,375
4-4 0,038 0,19+0,26 0,375 = 0,625
5-5 0,054 0,19+0,26 0,125+ 0,375
6-6 0,053 0,19+0,26 0,125+ 0,375

Hinh 8. X6i 16 bo song tai khu vuc khao sat.

3.4. Phdn tich 6n dinh bo séng

Hé s6 6n dinh duoc xac dinh theo cong thire (5) va két qua duoc thé hién trén Hinh 9.
Tir Hinh 9 ta thay hé s 6n dinh trong ca ba trudng hop tinh toan cho cac mit cat déu khong
dam bao an toan khi Ky luén nho hon 1,2 [13]. Nhu vay, chénh 1éch cao d§ nudc song va
nuée dudi dat 1a mot trong nhirng nguyén nhéan gay ra sat 1 bo song Céi Vimng.

1.2 99%
N 95%
11 90%
1,01
&
8.0,9
Q
308 0,799 0,804 0,807
go,
0,71
0,654 0659 0,662
06 0578 0,584 0.600
0,5

MC2-2 MC4-4 MC7-7

Hinh 9. Hé s6 6n dinh céc truong hop tinh toan.

4. Két luan

- Poan sdng thudc khu vuc nghién ctru c¢6 hinh thai cia mot doan song cong. Két qua
khéo sat van toc dong chdy cling cho thay van toc dong chdy tai bo phai cua doan song trong
khu vuc khao sat ¢6 gia tri 16n hon (0,375 m/s) so v6i van toc dong chay bén bo trai (0,125
m/s).
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- Dya vao kich thudce cd hat trung binh (dso = 0,038 + 0,060 mm) ctia bun cat day song
va chiéu sdu cot nudc trong song Cai Vimg (h > 3 m), van téc khoi dong cta bun cat day
song trong khoang 0,19 m/s + 0,40 m/s.

- Tai thoi diém khao cho thay vén téc dong chay chi di 16n dé gay ra x6i 16 tai vi tri doan
song cong nhét tir MC 4-4 d&én MC 6-6. Tuy nhién, day chi 1a két qua do trong mot thoi doan
ngan vao ngay 21/01/2021 nén can c6 thém cac két qua khao sat dong chay vao mua li dé
danh gia ddy du hon vé kha ning gy x6i bo song do dong chay.

- Két qua tinh toan cho thdy hé sb an toan trong cac truong hop déu nhé hon hé sé an
toan cho phép.
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bao: L.H.B.,H.V.T.M, D.V.D., T.V.T.; Chinh stra bai bdo: H.V.T.M., L.V.T., T.V.T.,D.V.D.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién cuu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.

Tai liéu tham khao

1. Anthony, E.J.; Brunier, G.; Besset, M.; Goichot, M.; Dussouillez, P.; Lap, N.V.
Linking rapid erosion of the Mekong River delta to human activities. Sci. Rep. 2015,
5(1), 1-12.

2. Minh, H.V.T.; Kurasaki, M.; Ty, T.V.; Tran, D.Q.; Le, K.N.; Avtar, R.; Rahman,
M.M.; Osaki, M. Effects of Multi-Dike Protection Systems on Surface Water Quality
in the Vietnamese Mekong Delta. Water 2019, 11, 1010.

3. Thu, V.C.; Son, N.T.; Tuin, N.C.; Ninh, L.V.; Viét, C.T.; Tudn, L.A. Nghién ctru
kha ning ap dung cong thirc kinh nghiém dé tinh toan murc d6 x6i 16 bd song & Pong
bang song Ciru Long — Thi diém tai doan x6i 16 by song Hau & Long Xuyén, tinh An
Giang. Tap chi Khi tuwong Thuy van 2021, 728, 31-39.

4. Hung, L.M. Nghién ctru du bao x6i 1, bdi lang long dan va dé xuét cac bién phap
phong chéng cho hé thong séng Pdng bang song Ciru Long. Bao cdo tong hop dé tai
KC08-15/01-05, 2004.

5. Nga, T.N.Q.; Thuan, L.T.; Hoai, H.C.; Bay, N.T. Nghién ctru ng dung mo hinh toan
va cong thirc kinh nghiém danh gia su phat trién ctia hd x6i sau ha luu song Hau va
song Vam Nao. Tap chi Khi twong Thuy van 2020, 5, 1-10.

6. Hung, L.M.; Hoéng, T.B.; Khang, N.D.; Anh, T.T. Két qua tng dung m6 hinh SWAT
trong tinh todn x0i 1& bé mat luu vuc ha luu song Mekong. Tap chi Khoa hoc va
Cong nghé Thuy lo1 2012, 12, 25-32.

7. Hung, L.M.; Ngoc, B.T.B. Coéng thuc kinh nghiém tinh tde dd x61 16 bo doan song
Tién khu vuc Thudng Phudc, tinh Dong Thap. Tap chi Nong nghiép va Phdt trién
nong thon 2004, 6, 787-796.

8. Hai, H.Q.; Trinh, V.T.M. Tuong quan x6i 16 — Bdi tu mot s6 khu vuc 10ng song Tién,
song Hau. Tap chi cdc khoa hoc vé Trdi dat 2011, 33(1), 37-44.

9. Hoang, T.P.; Hung, P.T. Mdi quan hé gitra khai thac cat v6i bién dong bd séng Tién
tai tinh Dong Thap. J. Sci. 2016, 12(4), 92—103.

10. Loc, N.D.; Linh, L.T.C.; Minh, H.V.T.; Luan, T.C.; Tho, N.V.; Hung, V.V.; Ty, T.V.
Xac dinh nguyén nhan sat 16 bo song theo phuong phap khao sat thuc dia: nghién
ctru tai song Cai San, thanh phd Can Tho. Tap chi Xdy dung 2020, 7, 146—151.

11. Hoanh, T.P. Danh gi4 thyc trang va nguyén nhan x6i 16 bo séng Tién doan chay qua
tinh Déng Thép. Khoa hoc Ty nhién & Cong nghé 2015, 20, 61-67.



Tap chi Khi twong Thiy van 2021, 731, 16-25; doi:10.36335/VNJHM.2021(731).16-25 25

12. Hung, L.M.; San, B.C.; Chuong, L.T.; Long, N.T.; Hoang, T.B.; Tuong, T.N.;
Nguyén, L.D.; Viét, P.B.; Khiét, D.V. Bao céo tong két dy an NCKH cip Nha nudc:
Nghién ciru dy bao phong chdng x6i 1¢ bo song Ciru Long, Vién Khoa hoc Thuy loi
Mién Nam, TP. H6 Chi Minh, 2001, tr. 338.

13. Pién, N.V.; Nhan N.T. Bao céo két qua khao sat dia hinh: Po dac, giam sat danh gia
6n dinh bo song Tién va thiét 1ap hanh lang sat 16 tai khu vuc dong dan cu va co s&
ha tang trén dia ban tinh Ddng Thap, 2019, 1-70.

14. Schober, P.; Boer, C.; Schwarte, L.A. Correlation Coeftficients: Appropriate Use and
Interpretation. Anesth. Analg. 2018, 126(5), 1763—-1768.

15. Kixelep, P.G.; Altsul, A.D.; Danhitsenko, N.V.; Kaxpaxon, A.A.; Griptsenko, G.I.;
Paskop, N.N.; Xlixki, X.M. S6 tay tinh toan thuy lyc, NXB Xay dung, 2008, 719.

16. Bishop, A.W. The use of the slip circle in the stability analysis of slopes.
Géotechnique 1955, 5(1), 7-17.

17. Bo Nong nghiép va Phat trién néng thén. QCVN 04-05:2012/BNNPTNT Quy chuan
k¥ thuat qudc gia - Cong trinh thuy lgi - Cac quy dinh chii yéu vé thiét ké, 2012.

18. Bo Khoa hoc va Cong nghé. TCVN 4118 : 2012 Céng trinh thuy loi - Hé thng tuéi
tiéu - Yéu cau thiét ké, 2012.

Research on the impacts of geological, hydrological factors on the
stability of riverbanks of Cai Vung river in Hong Ngu district,
Dong Thap province
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Abstract: The objective of this study is to assess the current state of riverbank erosion and
the impact of groundwater level fluctuation on the stability of Cai Vung riverbank, Hong
Ngu district, Dong Thap province. Topographic, geological, and hydrological data were
collected and measured to analyze, establish the correlation between groundwater level and
river water level; then analyze the cause of riverbank erosion according to stability
coefficient. The results show that the prominent causes are the flow, soft soil along with the
groundwater level fluctuation. The flow velocity has an eccentric flow distribution, creating
maximum velocity near riverbanks which is larger than the allowed non-erosion velocity
corresponding to the riverbed grain-size according to the Vietnam standard (TCVN: 4118-
2012). The soft soil layer is within the tidal fluctuation together with the eccentric flow
making voids and deepening, causing instability of the riverbank. The coefficient of stability
in all cases is less than the allowable value. The results are based on measurement data for
a short period of time, it is not possible to fully assess the causes that may affect riverbank
erosion. Therefore, it is necessary to monitor continuously or with different seasons to have
a more accurate assessment of factors causing the erosion.

Keywords: Soft soil; Stability coefficient; Groundwater level fluctuation; Cai Vung river;
Flow velocity.
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Tém tat: Nguy co can kiét, thiéu nuéc dang 13 van dé néng & moi qudc gia trén thé gidi va
Viét Nam. Viéc canh bdo, dy bdo, quan ly tai nguyén nudc 1a co s¢ dé xac dinh rui ro, dua
ra cdc giai phap trong quan ly, st dung ngudn nudc hiu qua. Nghién ctru dva trén phuong
phap RIM va xac dinh rii ro vé thiét hai kinh té cac nganh st dung nudc trong bdi canh han
han, thiéu nude dwa trén cac canh bao vé tai nguyén nudc trén luu vie song Sé San. Két qua
xac dinh gia tri kinh té sir dung nuéc (GTKTSDN): Chan nudi 472.602,74 dong/m?; Cong
nghiép 389.767,41 ddng/m>; Thity san 12.130,53 dong/m?; Nong nghiép 5.450,98 dong/m’.
Xéc dinh thiét hai, rai ro vé kinh té st dung nudc véi kich ban nam 2030 dung dau 14 chan
nudi véi hon 2.585,14 ti dong, tiép 1a cong nghiép, thiy san va ndng nghiép tuong
ungl.691,59; 99,96; 98,44 ti déng/ném. Quy trinh canh bao nguy co can kiét, thiéu nude
phuc vu quan Iy tai nguyén nudc hiéu qua dua trén gia tri kinh té st dung nude hd tro rat
t6t cho cong tac quan 1y, quy hoach hiéu qua tai nguyén nudc.

Tir khoa: Gia tri kinh té str dung nudc (GTKTSDN); Tai nguyén nude (TNN); Canh bao
nguy co can kiét; Han han thicu nudec.

1. Pit van dé

Trong bdi canh hién nay, su phat trién dan sé cliing véi viée gia ting cac nhu cu st dung
nude phuc vu cac hoat dong dan sinh kinh té, khan hiém, 6 nhiém tai nguyén nudc cing voi
bién d6i khi hau toan cau 1am cho van dé tai nguyén nudc trd nén cap bach hon bao gid hét.
Vi vay, du bao, canh bao vé nhing dién bién tai nguyén nudc trong twong lai di trod thanh
van dé vo cliing quan trong trong quan 1y tong hop tai nguyén nudc, phat trién 6n dinh kinh
té—xa hoi [1].

Vai tro cla canh bao han han, thiéu nuée va danh gia gia trj kinh té str dung nudce ciing
1a mau chot trong quan ly téng hop tai nguyén nudc dbi voi cac nganh sir dung nude voi 4
nguyén tac vé quan ly tong hop tai nguyén nuoc (QLTHTNN) da dugc dua ra (goi tit 1a
nguyén tic Dublin) trong d6 nguyén tac 4: Nudc co gia tri kinh té trong moi hinh thirc st
dung mang tinh canh tranh va can duoc coi nhu mét loai hang hoa c6 gia tri kinh té [2]. Trén
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thé gidi nhom nghién ctru lugng hoa gi tri kinh té stir dung nudc duoc phan dua trén nhom
md hinh 1y thuyét [3-6] va mé hinh thuc nghiém [7-13] dé xéac dinh gia tri ctia nudc ddi voi
cac nganh.

Tai Viét Nam xac dinh gia tri kinh té sur dung nudc cia cac nganh & Viét Nam la van dé
mai va phirc tap boi day 1a bai toan kinh té—k¥ thuat. Hién chua c¢6 nhiéu nghién ctru dinh
gi4 gia tri kinh t& st dung nuéc cia cac nganh, tuy nhién, mot sO bao cao [14] da dua ra gia
tri hiéu qua sir dung nudce cia mot sé nganh chi yéu trén 13 luu vuc song (LVS) 16n ¢ Viét
Nam. Nghién ciru [15] str dung md hinh GAMS trong phan tich kinh té nudc trén LVS La
Buong; nghién ctru [16] da ap dung phuong phap gia tri chi phi-loi ich dé suy ra gia tri ciia
nudce tir dudng cau dan xuit ciia nude; nghién ctru [ 1 7] budce dau thiét 1ap phuong trinh duong
cau dé tinh toan. Tuy nhién, img dung thuc tién cho thdy mirc do dap tung thong tin sb lidu
con gap nhiéu kho khan. Cac nghién ciru chuyén biét vé xac dinh GTKTSDN dé danh gid vai
trd ctia canh bao han han, thiéu nude con kha it, khiém ton vé ca sb luong cac nghién ciru va
cac cong bd, trich dan trong nudc. Dic biét 1a nghién ctru vé GTKTSDN trong bai toan quan
1y tai nguyén nudc mit voi bdi canh han han, thiéu nude 1a chua co.

LVS Sé San véi ddc thu 1a Iuu vy song lién tinh, lién qudc gia nim vi tri quan trong 1a
mot trong nhitng nhanh chinh ctia song Mé Cong trong 20 nam qua da trai qua qua trinh phat
trién nhanh tir thay dién, khai mo, thay loi, néng nghiép dén khai thac g6 hop phap va bat
hop phap. Tinh trang nay gay ra la quét, han han, suy giam lugng danh bat c4, thay doi dong
chay song, 6 nhiém, mat da dang sinh hoc va nhimg véan dé khac tac dong dén cac cong dong
dia phuong ¢ ca hai qudc gia. Myc dich voi nhiing két qua nghién ctru dua ra s€ gop phan
dua ra buc tranh vé gia tri cua nude thong qua gia tri kinh té str dung nudc nham hoan thién
quy dinh k¥ thuat vé canh bao, du bao tai nguyén nudc néi chung va canh bao han han, thiéu
nude néi riéng. Quy trinh hoan thién hd tro ra quyét dinh cho cac cap quan Iy trong viée xay
dung cac chinh sach, van ban quy pham phép luat trong linh vuc, nganh c6 lién quan toi sir
dung tai nguyén nudc.

2. Phwrong phap nghién ciru va thu thép s6 li¢u

2.1. Téng quan LVS Sé San

Soéng Sé San 1a phu luu bo trai cia song Mé Cong, bat ngudn tir phan phia Bic cao
nguyén Gia Lai—Kon Tum, chay trén lanh tho hai nudc Viét Nam va Campuchia va nhap vao
song Sré POk gan Stung Treng. Song Sé San phia Viét Nam c6 luu vuc rong 11.465 km2.
Phia Béc giap song Thu Bon; phia Nam giap song Ba, laDrang; phia Dong giap song Tra
Khuc, song Ba; phia Tay gidp Lao va Camphuchia. Song c6 hai chi luu 1a Krong Poké ¢ phia
hiru ngan va Pik Bla phia ta ngan. Séng Dik Bla do vao song Sé San tir bo trai; tinh dén
tram thuy van Kon Tum c6 dién tich luu vuc 1a 2.968 km? va chiéu dai song la 123,4 km.
S6ng Krong Poko co dién tich luu vyc 3.230 km? véi chiéu dai song 1a 125,6 km. LVS Sé
San phia Viét Nam c6 dién tich 11.465 km?. Trén luu vuc S€ San c6 lugng mua trung binh
nhiéu nam 14 2120 mm vao loai trung binh. Lugng mua nim cé xu hudng ting dan tir thip
dén cao va theo thoi gian ciing c6 nhiéu bién d6i. Mua duoc phan thanh 2 mua: mia mua tir
thang V dén thang X, mua kho tir thang XI dén thang IV nam sau.

LVS Sé San gom lanh tho cta 2 tinh Kon Tum va Gia Lai. Theo tong diéu tra dan s6
nam 2018 Iuu vuc séng Sé San ¢6 959.195 nguoi thude 2 tinh Kon Tum va Gia Lai voi sd
dan lan lugt 14 494.463 va 464.731 ngudi. Nong nghiép 1a nganh sir dung nudc 16n trén LVS
Sé San, tong sb cong trinh thuy loi phuc vy tudi tiéu trén LVS Sé San bao gdm 125 cong
trinh ho chira thuy loi voi ning luc tudi 1a 22.470 ha. Ngoai ra, trén LVS Sé San c6 74 dap
dang 16n nhé va 17 tram bom véi dién tich tudi 1a 2.580 ha [18].
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Hinh 1. Luu vyuc song S€ San [19].

2.2. Phwong phap nghién ciru

Nghién ctru dya trén cac kinh nghiém cua thé gidi va trong nudc dé xac quy trinh canh
bao nguy co can kiét, thiéu nude phuc vu quan 1y tai nguyén nuéc hiéu qua dua trén gia tri
kinh té str dung nude [3-13] ap dung thir nghiém trén LVS Sé San phan thudc Kon Tum va
Gia Lai. Quy trinh nghién ctru gdm 2 budc chinh: (1) Xéac dinh gia tri kinh té st dung nuée
(dwa trén cac phuong phép va so liéu thuc té phu hop); (2) Xéc dinh nguy co thiét hai, rui ro
GTKTSDN cac nganh.

2.2.1. Xéc dinh GTKTSDN

Duya trén co s 1y thuyét nghién ctru vé gia tri kinh té"nuéc, cac nha kinh té da phat trién
cac phuong phap thuc nghiém dé xac dinh gia tri kinh té tai nguyén nudc. VE co ban c6 3
cach phan loai cac phuong phap xac dinh GTKTSDN [20]:

Bang 1. Nhom phuong phap xac dinh GTKTSDN.

Dixon et al. (2013) [22], Knowler et al. (1997) [23]

Birol et al. (2006)

Young (2014) [5] 1]

Thi truong thuc Thi truwong gia dinh  Thi trwdng thay thé

MP, RCM, ACM, AEM,

Quy nap Gidn tiep PFA, COI, NFI

TCM, HPM

CVM,CEM, CM,

Suy ludn (phan tich) Truc tiép RIM




Tap chi Khi tuwong Thity van 2021, 731, 26-35; doi:10.36335/VNJHM.2021(731).26-35 29

Dbi vai LVS Sé San, viéc xac dinh GTKTSDN can ¢6 phuong phap xac dinh voi cac
rang budc vé s6 liéu thu thap (chi phi nhan cong, chi phi vat chat), doi tugng st dung nudce
(ndng nghiép, cong nghiép, chan nudi, thiy dién, thity san) con han ché nén trong nghién ctru
dwa trén cac wu nhuoc diém ciia cac phuwong phap ¢ nghién ctru [20] Iya chon phuong phap
(Residual Imputation Method-RIM) v61 dac diém sau:

Trong phuong phap s6 du RIM), xac dinh mirc déng gop vao sO san pham gia tang cla
m01 nhan t6 dau vao trong qua trinh san xuat. Thong qua sirc manh thi truong, néu gia dugc
an dinh hop 1y cho tat ca cac dau vao, trir dau vao khong bao gdbm nudc thi phan gia tri du lai
trong tong gi4 tri san pham chinh 1a gi tri cua nudc. Viée tim ra gia tri cia phan du doi hoi
hai tién dé co ban: (1) Cén bang canh tranh yéu cau gia cua tat ca tai nguyén phai bang voi
thu nhap tai bién. Nha san xuét t6i da hoa thu nhap bang cach tang cac yéu t6 san xuét cho
dén khi gia tri san pham bién bang voi chi phi co hoi cua cac dau vao; (2) Tong gia tri san
pham c6 thé dugc chia thanh nhleu phan dé mdi tai nguyén dugc tra theo nang suét bién clia
no6 va qua do gia tri cua cac yeu t6 dau vao coi nhu chia sé toan bo tong gid tri san pham
Thuyét Euler cho biét ring tong gia tri san pham s€ dugc phan chia chinh xac boi cac phan
phan phéi chi khi nio ham tong gia tri 1a tuyén tinh thuan nhat [20].

Khi mdt qua trinh san xuat dugc xem xét trong d6 ¢ bdn yéu t6 san xuat cy thé 1a Von
(K), lao dong (L), tai nguyén thién nhién khac (R) va nude (W) duge sir dung dé san xuat
mot dau ra duy nhat Y, thi ham san xuét c6 thé viét nhu sau:

TVPy = (VMPK * QK) + (VMPL * QL) + (VMPR * QR) + (VMPW * QW) (1)

Trong d6 TVPy la tong gia tri cua san pham y; VMP 14 gié tri san pham bién cia yéu t6
san xuét; Q 1a s6 luong cua yéu t san xut.

Gia tri kinh té sir dung nudc tinh bang gia tri bién:

Pw =TVPy - [(PK * QK) + (PL * QL) + (PR * QR)]QW )

Trong d6 TVPy 1a gia trj cua san pham; (PK * QK) +(PL* QL) + (PR * QR) 1a tong chi
phi san xuat nong nghiép; PK, QK 1a cdc gid tri von va s6 luong ban dau tham gia vao qua
trinh san xut ra 1 san pham; PL, QL 1a chi phi nhan cong lao dong va s6 nhan cong lao dong
tham gia vao qua trinh san xuat ra 1 san pham; PR, QR 1a chi phi tai nguyén va sb luong tai
nguyén tham gia vao qua trinh san xuit ra 1 san pham; QW 1a luong nudc dung tham gia vao
qué trinh san xuét ra 1 san pham.

Gia tri kinh té sir dung nudc tinh bang gia tri trung binh (truong hop chua xéc dinh dugc
chi phi nhan cong va vat chat):

Pw = %}i 3)

Trong d6 Pw 1a gia tri kinh té sir dung nude (d/m>); TVPy la gia tri cia san pham; Qy, 1a
luong nude ding tham gia vao qua trinh san xuat ra 1 san pham.

2.2.2. Xac dinh nguy co thiét hai, rai ro GTKTSDN cac nganh

Duya trén két qua cua bude 1 1a xac dinh két qua tinh toan gia tri kinh té sir dung nuée
va két qua xac dinh nguy co han han, thiéu nudc cac nganh dua trén két qua tinh toan tong
luong tai nguyén nudc, két qua tinh toan can bang nudce phan 2 tinh thude luu vuc 1a Kon
Tum va Gia Lai [24-25] s& x4c dinh tong thiét gia tri kinh té st dung nudc cac nganh tuong
ung cac kich ban dugc xay dung dugc xac dinh nhu sau:

Lew= LPW*Lt “

Trong d6 LPw la thiét hai GTKTSDN (dong), Pw 12 gia tri kinh té sur dung nuéc (d/m>);
Lt 1a lugng nude thiéu (m3).

2.3. 86 liéu thu thdp
- Dinh hudng phat trién KTXH dén 2030 céac tinh nam trong luu vuc;
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- Nhu ciu st dung nudc trong cac giai doan tinh toan 2017, 2030 trén luu vuc;

- Tiéu chuan qubc gia TCVN 8641:2011 vé Cong trinh thily 10i—K§ thuat tudi tiéu nudc
cho cay luong thuc va cay thuc pham;

- Tiéu chuan qubc gia TCVN 4454:2012 vé Quy hoach xay dung nong thon-Tiéu chudn
thiét ké;

- Gia chi phi san xuat va thanh pham trén thi truong ciia cac ddi twong sir dung nude luu
vuc Sé San: (1) Trong trot; (2) Chin nudi; (3) Thuy san; (4) Cong nghiép;

- Nién giam théng ké Kontum, Gia Lai 2017, 2018,2019;

- B4o cao thuyét minh quy hoach tai nguyén nudc luu vyce séng Sé San—Sré Pok, Dy 4n
Quan 1y tong hop Tai nguyén nudc Mé Cong, 2020.

3. Két qua va thao luin

3.1. Két qua tinh todn gid tri kinh té sir dung nwéc

Viéc xéac dinh gia tri kinh té sir dung nudc dua trén phuong phap RIM véi 2 nhom tiép
can: (1) Gia tri bién va (2) Gia tri trung binh nhu da dé cap & myc Phuong phap nghién ciru.
Dbi véi nghién ctru nay, nhom tac gia dya trén tinh hinh s6 liéu x4c dinh GTKTSDN déi vai
cac nhém d6i twong chinh bao gdm: (1) Nhém trong trot gdm ltia va ngd; (2) Nhom chin
nudi gdm bo va lon; (3) Nhém thuy san; (4) Nhom cong nghiép.

Phuong phap dugc str dung 1a cach tiép can gia tri trung binh (do diéu kién vé& s lidu
han ché cta 2 tinh) ddi v6i toan bo cac ddi tuong sir dung nude dé tir d6 dua ra mau chung
vé gia tri kinh té sir dung nudc, cong bang trong viéc xac dinh cac nganh mang lai gia tri san
xuét trong trong do o str dung nude hidu qua.

Bang 2. Két qua GTKTSDN cua cac dbi tuong dung nude trén luu vie séng Sé San (Pon vi: ddng/m?).

GTKTSDN Lia Thily sén Ngo Lon Bo Cong nghiép
Kontum 1.339,22 18.495,30 8.336,10 191.780,82 753.424,66 245.300,06
Gia Lai 1.728,62 5.765,77 10.400,00 191.780,82 753.424,66 534.234,76
LV Sé San 1.533,92 12.130,53 9.368,05 191.780,82 753.424,66 389.767,41
Nghin GTKTSDN SE SAN
800 75342
700 - mmmm Kontum = Gia lai Sesan r N
600
500
400 -
300 245.
191.78
200 '
100 A
Laa Thuy san Ngb Lon Bo Cong nghi¢p
(100)

Hinh 2. GTKTSDN céc dbi twong dung nudce trén LVS Sé San.

Gia tri kinh té d6i voi nong nghiép va chian nuoi duoc xac dinh trong tng gia trung binh
cua 2 doi tugng bén trong nhu sau:
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Bang 3. Két qua GTKTSDN dai dién cac nganh trén luu vyc séng Sé San (Pon vi: ddng/m?).

Chin nudi
472.602,74

GTKTSDN
LVS Sé San

Nong nghiép
5.450,98

Thiy san
12.130,53

Cong nghiép
389.767,41

C6 thé nhan thay xu huéng & thoi diém gan day dbi v6i luu vuc song Sé San 1a phat trién
cong nghi€p va chan nudi dua trén nhu cau st dung nude cac nganh lam cén cur. nong nghiép
véi GTKTSDN chin nudi dat 472.602,74 d/m?, sau d6 1a cong nghiép voi 389.767,41 d/m?.

Pdn

GTKTSDN SESAN

500,000
450,000
400,000
350,000
300,000
250,000
200,000
150,000
100,000

50,000

ong nghiép ,
5,450.98

Chan Nudi ,
472,602.74

huy san ,
12,130.53

Cong nghiép ,
389,767.41

Nong nghiép

Chan Nuo6i Thuy san

Nganh

Cong nghiép

Hinh 3. GTKTSDN dai dién cac nganh trén LVS Sé San.

Bang 4. Cac thanh phén xac dinh gia tri kinh té str dung nuwdce luu vye séng Sé San tham chiéu [25-27].

Lia
Pia Sén lugng Gid Dién tich Gid tri sin xuit Téng lrong mrée (m?)
phuong (tan) (triéu/tan) (ha) (triéu dong) .
Kontum  91.010,00 6,00 23.985,00 546.060,00 407.745.000,00
Gialai  354.583,00 6,00 72.397,00 2.127.498,00 1.230.749.000,00
Thiiy sdn
Dia San lugng Gia Dién tich  Gia tri sin xuit (tri¢u Téng hrgng nwée
phwong (thn) (triéu/tin) (ha) ddng) (m%)
Kontum 4.425,00 40,00 638,00 177.000,00 9.570.000,00
Gia lai 2.400,00 40,00 1.110,00 96.000,00 16.650.000,00
Ngo
Dia phuong Sén l'u'q'ng Gia ) Dién tich Gia tri Sﬁl‘l xuét Tong lwong nrée
: (tan) (triéu/tan) (ha) (triéu dong) (m?)
Kontum 24.856,00 5,20 6.202,00 129.251,20 15.505.000,00
Gia lai 15.630,00 5,20 3.126,00 81.276,00 7.815.000,00
Lon
Dia phuong Sal(lt:;:;(,)mg (trig:/::én) Gia tri s;gnxgl;at (triéu Té ng lwgng murée (m)
Kontum 132.880,00 13.288,00 35,00 465.080,00
Gia lai 85.000,00 8.500,00 35,00 297.500,00
Bo
. Séan lwgn Gia Gia tri san xuat P ;
Dia phuong (tin) : (triéu/tin) (triéu ddng) Tong lwgng nuse (m?)
Kontum 395.000,00 98.750,00 110,00 10.862.500,00
Gia lai 77.880,00 19.470,00 110,00 2.141.700,00
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Cong nghiép
Dia phuwong Gid tri sin xuit (ti dong) Dién tich (ha) Tong lwong nwée (m?)
Kontum 4.524,43 631,66 18.444.472,00
Gia lai 18.080,00 1159 33.842.800,00

3.2. Két qua tinh todn nguy co thiét hai, riii ro GTKTSDN cdc nganh

Két qua tinh toan xac dinh thiét hai vé GTKTSDN giai doan nén 2017 va kich ban 2030
trong tuwong lai trong diéu kién thiéu nudc duoc thé hién chi tiét trong bang 5. Dua trén két
qua can bang nudc xac dinh lugng nudce thiéu va gia tri kinh té sir dung nude cac nghanh da
dugc tinh toan trong d6. Trong diéu kién ngudn nudc dap tmg di cho cac nhu cau cic nganh
duoc cép dua 100%, tuy nhién, trong diéu kién thiéu nudc thi van dé su dung nudc phai duoc
xem xét va quyét dinh bai nha quan 1y dya trén thiét hai vé kinh té cc nganh sir dung nuéc
trong sinh hoat va san xuat.

Ddi voi kich ban nén 2017 doi twong thiét hai vé kinh t€ khi thiéu nu6e dimg dau 1a cong
nghiép vdi 588,55 ti dong, tiép sau la chan nudi, nong nghiép va thuy san twong ing 1a 458,42;
69,88; 21,59 ti dong, Két qua cho thy kich ban nén tap trung cap nude cho khu cong nghiép
va chan nuoi. Pbi véi kich ban dinh hudng 2030 ddi tuong thiét hai vé kinh té khi thiéu nudc
dung dau 1a chan nudi véi hon 2.585,14 ti déng, tiép sau la cong nghiép, thily san va néng
nghiép twong g 12 1.691,59; 99,96 va 98,44 ti dong. Ket qua cho thay dinh hudng phat trién
chan nuéi va céng nghiép la 16n, su phu thude vao ngudn nude va luong nude cap cho thiy
gia tri khi han han, thiéu nudc X4y ra.

Bang 5. Két qua thiét hai, rti ro v& GTKTSDN céc nganh theo cac kich ban.

Lwong thiéu Thi¢thai Nhucidu Luwong thiéu

p  Nganhsi nﬁg;‘ ;3;‘7 hutkich  Kinh té nuée hut kich kifl 'l‘l'iz 12‘(’-;‘30
dung (tricu m?) ban 2017 2017 2030 ban 2030 (ti dbng)
¢ (trijtum®)  (tiddng) (tribum®)  (trigu m®) g

1 Noéng nghiép 503,87 12,82 69,88 673,56 18,06 98,44
2 Thuy san 12,01 1,78 21,59 44,60 8,24 99,96
3 Chin nudi 7,64 0,97 458,42 65,73 5,47 2.585,14
4 Céng nghiép 82,57 1,51 588,55 198,99 4,34 1.691,59

Ti dong Thiét hai kinh té

3000

2500 2758514

2000

1691.59
1500
1000
458.42
588.55
0 — ! v T T
Nong nghiép Thuy san Chén nudi Cong nghiép Nganh
-500
=@="Thiét hai Kich ban nén 2017 (ti déng) Thiét hai Kich ban 2030 (ti ddng)

Hinh 4. Thiét hai kinh t& cac nganh do han han, thiéu nudc gay ra.
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4. Két luan

Nghién ctru da tién hanh nghién ctru theo dang budc thyc hién cho thdy quy trinh canh
bao nguy co can kiét, thiéu nudc phuc vu quan Iy tai nguyén nudc dya trén phuong phép
RIM tinh toan gia tri kinh té sir dung nudc cac nganh, xac dinh nguy co thiét hai vé kinh té
va dua ra vai tro cua canh bao han han, thiéu nuéc.

Nghién ctru da xac dinh tri kinh té sur dung nudc cua cac doi tugng su dung nudc chinh
dé xac dinh nguy co thiét hai kinh té khi han han, thiéu nudc trén luu lyc véi 5 dbi tugng
chinh: (1) Nong nghiép ( Lua + Ng6); (2) Chan nudi (Bo + Lon); (3) Thuy san; (4) Cong
nghiép voi két qua GTKTSDN cho chin nuéi 1a cao nhat tuong Gmg 472.602,74 dong/m? véi
dic thu sir dung nude hiéu qua va gia thanh thit hoi cao, tiép sau d6 1a cong nghiép voi
389.767,41 CI(‘A)ng/m3 v6i déc thu st dung nudce kha hi€u qua véi gia tri san Xuét cao, Thuy
san tht 3 v6i 12.130,53 dong/m? véi dién tich dang nuoi khong 16n, sau ciing voi dic thu gia
thanh ban khong cao va lugng nudc st dung 16n véi GTKTSDN hon 5.450,98 d¢ong/m?> cua
néng nghiép.

Trén co sd gia tri kinh té str dung nudc va lugng nudc thiéu dua trén 2 kich ban can b@ing
nudc tinh toan thiét hai, rui ro gia tri kinh té nu6e xac dinh dbi voi (1) Kich ban nén 2017
dung dau 1a cong nghiép véi 588,55 ti dong, tiép sau 1a chin nudi, néng nghiép va thily san
twong tng 1a 458,42; 69,88; 21,59 ti dong; (2) Kich ban dinh hudng 2030 ddi twong thiét hai
vé kinh té khi thiéu nuéc ding dau 1a chin nudi v6i hon 2585,14 ti df)ng, tiép sau 1a cong
nghiép, thiy san va néng nghiép tuong tmg 1a 1691,59; 99,96; 98,44 ti dong.

Két qua nghién ctru dé xuat quy dinh k¥ thuat canh bao nguy co can kiét, thiéu nudc mat
phuc vu quan Iy tai nguyén nude hidu qua dua trén gia tri kinh té sir dung nudc cac ddi tuong
chinh sau d6 ap dung thir nghiém luu vye séng S€ San dé cho thy dugc vai tro cua canh bao
han han, thiéu nudc sé 1 van dé can tap trung ngay tai hién tai va vé sau d01 véi cac nganh
dung nu6ce dua trén GTKTSDN can mo rong cac doi tugng dé co birc tranh tong quan va chi
tiét Ve gia tri cia nudc dbi véi toan bo cac nganh: thuy dién, moi truong, nudc thai,... Do
vay, can co nhimg nghién ciru méi xac dinh cac yéu to lién hé gitra nude va cac d6i tuong su
dung nudc nham mé ra nhitng két qua mai vé phat trién nude bén vitng nhu Chinh phu da dé
ra.

Péng gop cua tac gia: Xay dung y tuong nghién coru: L.T.M.V., N.-H.A.; Lya chon phuong
phéap nghién ctru: L.V.M.V., N.-H.A., B.T.B.N., T.V.H.; Thu thap, phan tich, tinh toan xir 1y
s6 ligu: N.H.A., T.V.H.; Viét ban thao bai béo: N.-H.A., B.T.B.N.,, L. T.M.V., D.Q.T.; Chinh
stra bai bao: N.H.A., B.T. BN., L. TM.V.,, D.Q.T.

Loi cam on: Bai bao dugc hoan thanh dua trén két qua nghién ciru dé tai ce@p bd “Nghién
ciru co s6 khoa h,QC va thyc tién nham dé xuat bo sung, hoan thién quy dinh vé canh bao, du
bao TNN”, ma s6 TNMT.2018.02.06.
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Research and propose a process to warn of the risk of water
depletion and shortage for effective water resource management
based on the economic value of water use
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Abstract: The risk of water depletion and lack of water is a hot issue in every country in
the world and in Vietnam. The warning, forecasting and management of water resources are
the basis for identifying risks and providing solutions in managing and using water
effectively. The study is based on the RIM method and identifies the risk of economic
damage to water-using industries in the context of drought and water shortage based on
warnings about water resources in the Sesan River basin. Results of determination of
economic value of water use (Economic value of water): Animal husbandry 472,602.74
VND/m?; Industry 389,767.41 VND/m?; Seafood 12,130.53 VND/m?; Agriculture 5,450.98
VND/m?. Determining economic losses and risks of water use with the scenario in 2030,
livestock is the leading with more than 2,585.14 billion VND, followed by industry,
fisheries and agriculture, respectively, 1,691.59; 99.96; 98.44 billion VND/year. The
process of warning about the risk of water depletion and lack of water for effective
management of water resources based on the economic value of water use greatly supports
the effective management and planning of water resources.

Keywords: Economic value of water use; Water Resources; Warning about the risk of water
shortage; Drought and lack of water.
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Tém Tit: Song La Budng 1a chi lvu 16n ndm bén bo hitu song Dong Nai, hoat dong kinh té
cua luu vuc nay kha da dang, tir cac hoat dong nong nghiép, chan nuéi ¢ phia thugng luu
cho dén phat trién cong nghiép, dich vu ¢ phia ha luu. Tuy nhi€n, chinh sy phat trién kinh
té x4 hoi da gay ra 6 nhiém nudc mit do cic hoat dong cong nghiép va nong nghiép. Muc
tiéu ctia nghién ctru ndy nham danh gia chét luong nudc mit séng La Budng, st dung
phuong phap théng ké da bién, phan tich cac thanh phan chinh dua trén cac chi tiéu chat
lwong nudce theo khong gian va thoi gian. S6 liéu quan trac chit luong nuée giai doan 2010-
2017 duge chuan hoa va xir 1y loai bo nhiing gia tri bat thuong sir dung phép kiém dinh
Shapiro-Wilk va kiém dinh phi tham sb Wilcoxon signed-rank, trudc khi duoc str dung dé
phan tich. Két qua chi ra ring ngudn nudc song La Budng trong ca mua khd va miia muwa bi
6 nhiém cuc bd cac chit dinh dudng, vi sinh (E. coli, Coliform, N-NHj) tai khu vuc thuong
nguén do hoat dong chin nuéi; 6 nhiém cac chét v co va hitu co (BODs, COD, Fe, N-NH,
N-NO, TSS, d6 dyc) tur nude thai sinh hoat va cong nghiép tai khu vyc trung luu va ha luu.
Két qua nghién ctru giip danh gia hién trang chat lwong nudc song La Buodng nhim dua ra
cac giai phap gop phan bao vé ngudn nudc mit cia toan luu vuc hudng dén phat trién bén
viing.

Tir khéa: O nhiém; Quan tric; Théng ké; Phan tich; Thanh phén chinh.

1. Pit van dé

Dong Nai 1a tinh ¢6 lugng mua trung binh nim twong ddi 16n, dao dong trong khoang
1700-2800 mm/nam [1]; dong chinh song DPong Nai ¢ nguf)n nude doi dao, c6 kha ning
dap mg cac nhu cau sir dung nude phuc vu phat trién kinh té - xa hoi cta tinh. Tuy nhién,
gan mot nura dién tich cua tinh nam xa dong chinh séng Pong Nai, do d6 khi nhu cau st dung
nude ngay cang lon do dan s tang va qua trinh néng nghiép va céng nghiép héa ngay cang
phat trlen thi viéc khai thac hop Iy nguon nudc mat tir cac song sudi luu vie va bao vé moi
truong rat can thiét [2]. Luu vuc séng La Budng nam tron trong dia phan tinh Dong Nai, bao
gdm mot sb phuong/xa thudc thanh phd Bién Hoa, thi xa Long Khanh va cac huyén Long
Thanh, Trang Bom, Thong Nhat Carn My (Hinh 1). Luu vuc nay khong nhiing dong vai tro
16n trong viéc diéu tiét, cung cap ngudn nude cho cac thanh phé va huyén phu thugc, ma con
1a mot trong nhitng ving c6 tiém nang phat trlen kinh te xa hoi 16n ciia tinh vé nhiéu mat. La
lru vuc ¢6 phan bd dan cu phu hop dé phat trién kinh té x4 hoi, tinh Podng Nai da dau tu xay
dung cac khu cong nghiép tap trung quy mo lon, va bb tri san xuét nong nghiép dat hi¢u qua
kinh té cao két hop véi phat trién du lich va dich vu [3]. Mic du vy, méi truong nudc mit
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trén luru vuc song La Budng dang dung trude nguy co 6 nhiém nghiém trong do nhitng hoat
dong phat trién trong nhitng nim gan day, dic biét 1a cac doan sdng chay qua cac ving cong
nghi¢p va khu dan cu tap trung.

Hién nay di c6 kha nhiéu nghién ctru st dung chi sb danh gia chét luong nude (WQI),
nhung rét it nghién ctru phan tich da bién vé chit lugng nudc séng La Budng theo khong gian
va thoi gian dé danh gia tong thé vé hién trang méi truong nudc trén séng. Viée phén tich
theo hé thong s& tao co sd gitip dwa ra cac bién phap quan 1y, bao vé ngudn nudc trén luu vuc
phu hop véi diéu kién phat trién bén vitng khong nhitng cho cac huyén vung thudc luu vue,
ma con cho su phat trién chung cua tinh DPong Nai [4]. Nghién ciru nay sir dung phuong phap
phan tich thong ké da bién ma cu thé 1a phan tich thanh phan chinh (PCA), dua trén chudi so
lidu quan tric giai doan 2010-2017 dé xac dinh cac thanh phan chinh tic dong dén chat luong
nudc tr muoi lam thong sb quan tric, bao g6m nhiét do, pH, do duc, EC, DO, TSS, COD,
BODs, N-NH4, N-NO>, N-NOj3, P-POy4, Fe, E. Coli, va Coliform. Cung véi két qua phan tich,
nhém nghién ctru cling dua trén thong tin lugce khao tai li€u va quan sat khao sat thuc té, dé
giai thich nhitng ngudn 6 nhidm thyc té, va xac dinh cic thanh phan chinh anh huéng dén
chat lugng nude mit trén song.

2. Phuong phap nghién ctru va thu thap dir liu

2.1. Gioi thiéu khu vic nghién cuu

S6ng La Budng voi tong chiéu dai khu vuc nghién ctru khoang hon 56 km, dugc chia
lam hai phan, (i) khu vuc khong c6 anh hudng tridu, dong chay 1 chiéu, khu vuc thuong luu
cau song La Budng (Quoc 16 51) va (ii) khu vuc c¢6 anh hudng triéu, khu vuc ha luu cau song
La Budng, kéo dai d¢én ngi ba hop luu véi song Pong Nai. Song La Budng c6 ngudn tir sudi
ba Ban trén cao nguyén An Loc (Long Khanh) & d6 cao hon 200 m, va ving rung nii thude
nong truong Ong Qué (Hinh D. O thuong nguon hai sudi Gia Dach va su6i Cam hop voi
nhau thanh sudi Nhan, xudi vé trung luu sudi Nhan duoc subi Sau va sudi Cai Hao nhap vao
trg thanh song Nhan tai khu vue x3 An Vién. O ha luu sau khi nhap véi rach Bén G6 & Long
Hung chay qua 4p Phudc Chan nhap vao séng Dong Nai ¢ ngi ba Lang Lin, xa Tam Phudc.
Poan tir An Vién vé dén ctra séng cd tén la La Bu6ng hodc dugc goi khac la song Buong.
Dong chinh ciia song c¢6 chiéu dai tir ngudn dén cira séng 1a 52 km, chay theo huéng Dong
sang Tay, véi dién tich luu vuc: khoang 264 km?, trai dai trong mién don gié mua TAy Nam,
luong mua phong phu, trung binh 1800 mm/ndm, do dbc binh quan 5,3%o, hang nim cung
cap cho séng Pong Nai luong nudce khoang 0,23 x 10° m3. Modun dong chay binh quan nim
M = 28,3 I/s/km? [5].

2.2. Dt lieu sw dung

) Thu thap dir li¢u quan tric chat lugng nudc mat giai doa}n 2010-2017 tai 7 tram quan
trac tw dong doc theo luu vuc song L4 Buong (Hinh 2). Cu thé trinh bay trong Bang 1.

Bang 1. Vi tri va thoi gian iy mau chat lugng nudce

STT Vi tri lfly maiu Thoi gian lfly mau (nim)
1 SW-SBu-01 20102017
2 SW-SBu-02 20102017
3 SW-SBu-03 20102013
4 SW-SBu-04 20102017
5 SW-SBu-05 2012-2013
6 SW-SBu-06 2012-2017
7 SW-SBu-07 2016-2017
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Trong do:

- Nam 2010: léy mau 6 dot (thang 2, 4, 6, 7, 12);

-Nam 2011, 2012, 2013: 1y mau 6 dot (thang 2, 4, 6, 8, 10, 12);
- Nam 2014: léy mau 5 dot (thang 2, 4, 6, 8, 10);

- Nam 2015: léy mau 6 dot (thang 1, 2, 4, 6, 8, 10);

- Nam 2016: léy mau 6 dot (thang 2, 4, 6, 8, 10, 12);
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- Nam 2017: léy mau 2 dot (théang 2, 4). Thong $6 giam sat: pH, d6 duc, EQ, TSS, DO,
BODs, COD, N-NH4*, D6 man, N-NOz", N-NOs", P-POs*, As, Pb, Zn, Fe, Tong dau md,

Phenol, Aldrin, Endosunfan, Heptachlor, Paration, E. Coli va Coliform.
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2.3. Phwong phap phdan tich

Hién nay c6 rt nhidu phuong phap sir dung dé phan tich thanh phan chinh (PCA) [6-9].
Trong do, dé thuc hién PCA thi can nhiéu phuong phép thong ké xur ly. s liéu. Nghién ctru
nay st dung cac phuong phap khac nhau trong phan tich sé liéu, c6 thé phan thanh 04 giai
doan:

Giai doan 1: Phan tich théng ké mo ta vdi cac tinh toan gia tri trung binh va dg 1éch
chuin cta ham luong cac thong sd chit luong nude trong 2 mua mua (cac thang 6,7 ,8 ,10)
va kho (cac thang 12, 1, 2, 4) dugc thuc hi¢n sau khi da loai bd cac gia tri ngoai lai/di bi¢t
(outliers) trong dir liéu cua ting thong sé sir dung phuong phap Khoang tir phan vi (IQR)
[10-11]. Giai doan nay ciing thuc hi¢n chuin hoa dit liéu dé chuan bi cho giai doan 2.

Giai doan 2: Dé Iya chon phép kiém dinh pht hop cho viéc danh gia y nghia thong keé
ctia su khac biét chat lugng nude theo timg thong sb giira hai mua, trudc hét can kiém dinh
phan phdi chuén cua dit liéu chét luong nude trong 2 mua bang cach sir dung phép kiém dinh
Shapiro-Wilk. Sau d6, phép kiém dinh phi tham sé Wilcoxon signed—rank duoc sir dung de
so sanh va danh gia y nghia thong ké cua sy khac biét chit luong nudc theo timg thong sb
gitta hai mua [12-13].

Giai doan 3: Phan tich twong quan Pearson, ma trdn tuong quan va cac tinh toan tri sd p
dé danh gia y nghia thong ké cua cac twong quan duoc thuc hién dé xac dinh su tuong quan
giita cac thong sb chat luong nude trong mua kho va mua mua [14].

Giai doan 4: Phan tich da bién duoc sir dung dé xac dinh méi quan hé gitra dur liéu chét
lugng nudce tai 7 vi tri quan trac. Nghién ctru nay ap dung phan tich thanh phan chinh (PCA)
nham xéc dinh mbi quan h¢ khong gian va thoi gian cua cac bién chat lwong nudc. Phan nay
s& duoc trinh bay chi tiét trong ndi dung bai bao.

Phén tich thanh phan chinh 1a mét k¥ thuat phan tich bién d6i dugc nhiéu nghién ciru
mg dung. Thuét toan nay lan ddu tién duoc gidi thidu boi Pearson [15]. Y twdng chinh cua
thuat toan phan tich thanh phan chinh 13 giam chiéu cta tap dir liéu c6 sy tuong quan lon
gifta cac bién. Ban chat ctia phuong phap phan tich thanh phan chinh 1 mot thuét toan thong
ké toan hoc nham bién ddi tap dir liéu da bién tuong quan vao trong mot tap du liéu da bién
khong twong quan — con dugc goi la cac thanh phan chinh.

Phan tich PCA 1a mot k¥ thuat giam bién, duoc st dung dé hiéu cac mdi quan h¢ co ban
gifta cc bién. Viéc giam bién sé& gitp trich Xuét thong tin vé cac thong sb co y nghia nhét mo
ta toan bo tap dir liéu ma khong lam mat thong tin gbc. Két qua phan tich PCA cung cap cac
thong tin ma cac phén tich thong ké mo ta don gian khong thé cung cap, trong do quan trong
nhat 1a cac xu hudng chinh hién dién trong ma tran dir li¢u. Ky thuat PCA lién quan dén viéce
bién ddi cac bién twong quan ban dau trong dir liéu gdc thanh cac thanh phan chinh truc giao
khong tuong quan (PC), trong d6 cac thanh phan chinh (PC) 1a su két hop tuyén tinh ciia cac
bién twong quan ban ddu nhu dugc trinh bay trong cong thirc bén dudi:

PCi=aiixi + azixo + ... + aniXn (D)

Trong d6 PCi 1a thanh phan chinh i va aji 14 tai thanh phan (hé s6 twong quan) ciia bién
ban dau x.

Tong s6 PC duoc trich xudt tir PCA cho biét tong sd cac ngudn bién doi co thé c6 trong
tap dir lidu. PC d4u tién c6 gia tri riéng cao nhét va dai dién cho ngudn bién do6i quan trong
nhat trong bo dit liéu. PC cubi cung it bién dong nhat trong bo dir liéu. Dir liéu dau vao cua
PCA dugc chuan héa vé thang 0—1 dé dong bo giira bién (thong s chat lwong nudc).

2.4. Phan mém hé tro phan tich s6 lidu

Dir liéu ban dau dugc tong hop bang phan mém Excel (Microsoft Office). Phan rnffam R
phién ban 4.0.4 dugc su dung dé phan tich dir liéu theo cac hinh dnh phan tich da bién va
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thanh phan chinh, két hop bang biéu. Phan mém ArcGIS 10.3 dugc sir dung phén tich dit liéu
khong gian va xay dung céac ban do.

3. Két qua va thao luin

3.1. Thong ké mé ta cdc théng sé chdt hrong nuede trong miia khé va miia mira

Do céc thong s6 As, Pb, Zn, Dau m&, Phenol, Heptachlor ¢6 cac gi tri quan tric thip
hon rat nhiéu 1an so v6i quy chuan chat lugng nuée mdt (QCVN 08-MT:2015/BTNMT) cot
A2 (dung cho muyc dich cap nudc sinh hoat nhung phai dung cong nghé xur 1y phu hop hoac
dung cho cac muc dinh khac véi yéu cau chat luong nudce thip) cac thong sd Endrin,
Endosulfan, Paration c6 cac gia tri quan tric rat thap va khong dugc quy dinh gia tri ngudng
trong quy chuan, thong s6 D6 min co cac gia tri quan tric dao dong trong khoang ham lugng
binh thuong dbi voi nude mit (0,5%o0 hodc thap hon [5]) nén cac thong sb nay khong duoc
phan tich thém trong phan nay. Két qua tinh toan duoc trinh bay trong Bang 2.

Bang 2. Gia tri trung binh va d6 1éch chuan ctia ham lugng cac thong sb chat lwong nudc trong hai

mua.
) Gia tri trung binh £ d9 1éch chuén
STT Thong so Pon vi
Mua kho Mua mua
1 Nhiét do °C 28,431 + 1,641 28,925 + 1,327
2 pH - 7,055 + 0,453 6,96 + 0,381
3 bo duc NTU 14,994 + 12,913 59,378 £ 43,791
4 EC uS/cm 155,845 + 48,66 166,496 + 41,59
5 DO mg/l 5,684 £ 1,69 6,198 + 1,118
6 TSS mg/l 19,365 + 18,879 67,101 + 50,702
7 COD mg/l 13,423 + 7,432 18,471 +£ 8,12
8 BOD:s mg/l 4936 +221 5,848 £ 2,486
9 N-NH4 mg/1 0,543 +£ 0,569 0,435+ 0,386
10 N-NO2 mg/1 0,141 +0,15 0,231 £0,236
11 N-NO; mg/1 1,44 +0,822 1,937 = 1,441
12 P-PO4 mg/1 0,451 + 0,285 0,471 £0,222
13 Fe mg/1 1,458 + 0,805 6,665 £ 5,074
14 E. coli MPN/100 ml 1622,936 +2490,5 1943,341 £ 2137,025
15 Coliform MPN/100 ml 11496,54 + 14533,5 14485,22 + 11467,58

Két qua trong Bang 2 cho thdy mot s6 thong s ¢6 gi tri trung binh khong chénh léch
nhiéu gitta hai mua trong khi d6 mot s6 thong sé khac lai ¢6 cac gia tri trung binh bién dong
manh gitra hai mua (Bg duc, TSS, COD, Fe, E. Coli, Coliform). Dé xac dinh liéu nhirng khac
biét nay 1a do cac yéu t6 ngiu nhién cua s6 liéu hay that sy 1a do su khéc biét trong chat luong
nudce giita hai mua (do anh hudng ciia nwdc mua, cac dong chay tran, sy rira troi dat d4, cac
dic trung dong chay theo mua, dic tinh nude thai theo mua. ..) can thuc hién danh gia y nghia
théng ké cua su khac biét chat luong nude theo timg thong sb gitra hai mua nhu duoc trinh
bay sau day.
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3.2. Bdnh gid y nghia thong ké ciia sy khdc biét chdt hrong nwéce theo ting théng sé giita
mua khé va mua mua

3.2.1. Kiém dinh phan phi chuan

Két qua kiém dinh phan phdi chuan cua dit liéu chét luong nudc theo ting théng sé vao
mua kho va mua mua dugce thé hién trong Bang 3.

Bang 3. Két qua kiém dinh phan phéi chuan cua dir lidu chat luong nudc theo timg thong sd trong

2 mua.

STT Théng sb Tri s6 p Mua khd Tri s6 p Muia mua
1 t°C 0,002025 0,565665
2 pH 0,200272 0,003076
3 Do duc 5,48E-15 1,29E-06
4 EC 1,34E-05 0,003193
5 DO 0,000198 0,000156
6 TSS 1,62E-14 1,87E-07
7 COD 1,73E-05 0,000215
8 BODs 1,11E-05 3,82E-08
9 N-NH4 2,64E-10 2,84E-12
10 N-NO2 1,06E-07 1,94E-09
11 N-NO:s 1,78E-10 0,00011
12 P-PO4 3,5E-05 0,03442
13 Fe 2,88E-14 3,73E-06
14 E. coli 2,63E-14 5,84E-10
15 Coliform 1,25E-12 8,79E-08

Két qua trong Bang 3 cho thay:

- Trong mua kho chi c6 thong sd pH ¢6 phan phdi chuan véi tri s6 p > 0,05; tit ca cac
thong s6 con lai khong co phan phdi chuan do ¢ tri s6 p < 0,05.

- Trong mua mua chi c6 thong s to c6 phan phdi chuan véi trj sé p > 0,05; tit ca cac
thong sb con lai khong co phan phdi chuan do c6 tri s6 p < 0,05.

3.2.2. Panh gia y nghia théng ké cta sy khac biét chat lvgng nude theo timg thong sb giita
hai mua

Vi héu hét cac thong s6 khong co phan phdi chuan trong ca hai mua nén Phép kiém dinh
phi tham s6 Wilcoxon signed-rank duoc sir dung de so sanh va danh gia y nghia thong ké cua
su khac biét chat luong nude theo ting thong sb gitta hai mua. Két qua danh gia dugc thé
hién trong Bang 4.

Bang 4. Két qua danh gia y nghia thong ké ctia sy khac biét chat lwong nudc theo timg thong sd

gitra hai mua.

. L x . x . Cé y nghia
STT Théng so S6 mau mua kho S6 mau mua mua Trisop .
thong keé *
1 T°C 101 96 0,282223
2 pH 101 96 0,162502

3 b6 duc 100 83 1,4E-17 X
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‘ A L x . C6 y nghia
STT Thong so S0 mau mua kho SO0 mau mua mwa Triso p .
thong ké *
4 EC 97 96 0,860874
5 DO 101 96 0,051756
6 TSS 100 87 3,46E-14 X
7 COD 100 94 9,34E-06 X
8 BOD:s 99 93 0,040997 X
9 N-NH4 88 92 0,319901
10 N-NO: 99 95 0,016243 X
11 N-NO3 100 91 0,026428 X
12 P-PO4 99 95 0,26143
13 Fe 101 87 2,43E-19 X
14 E. coli 93 91 0,000295 X
15 Coliform 93 95 4,14E-07 X

* Sau khi so sanh voi gia tri a.= 0,05

X: gid tri ¢6 ¥ nghia thong ké

Theo két qua kiém tra trong Bang 4, cac thong s6 chit luong nudc co khac biét co ¥
nghia théng ké gitra 2 mua gém co: Do duc, (TSS), COD, BOD:s, Nitrit (N-NO2), Nitrat (N-
NO3), Fe, E. Coli va Coliform (9 thong s6). Pang quan tam, tat ca 9 thong sb nay déu c6 ham
luong trong mua mua cao hon mua khé. Pac biét cac thong s6 Do duc, TSS va Fe mua mua
ting gap 3,5 — 4,5 1an so v6i mua kho. Nhu vdy, nhin chung nudc song trong mua mua cd
chit lugng thap hon so véi mua kho.

Nguyén nhan cua hién tuong nay co thé duoc giai thich la do dat da trong luu vuc va cac
chat 6 0 nhiém phét sinh tir cic hoat dong nong nghiép ton luu trong dat bi nudc mua rira troi
va cuon theo chay vao nudc séng. Ngoai ra, thuc té cho thay c6 nhiéu nha may, co sé san
xut cong nghiép va néng nghiép hoat dong gan bd cac con song loi dung luu lugng dong
chay 16n vao mua mua dé xa trom nudc thai (chua dat chuan chét lugng x4 thai) xudng song
lam cho nudc séong vao mua mua 6 nhiém hon mua kho ([16-18]).

Cac nghién ctru [6, 19], cho thay ddi v6i hau hét cac thong sb chat luong nude co khac
biét c6 ¥ nghia thong ké giita 2 mua (muia khoé/mua dong va mua mwa/mua hé) thi nude song
trong mila mua c6 ham lugng cc chat 6 nhiém cao hon dang ké so véi muia kho. Nghién ciru
[20] d4 két luan rang TSS, N-NO;, P-PO4 va COD c6 twong quan thuan tir yéu dén trung binh
v6i lugng mua, trong khi d6 DO, pH va EC c¢6 mdi tuong quan nghich tir kha dén manh véi
tat ca cac thong sd thuy van. Bén canh d6, mot s6 nghién ciru da chi ra rang lugng mua 16n
c6 thé 1am tang lwong vi sinh vat chi thi 6 nhiém vi sinh vd mam bénh tiém an trong ngudn
nude [21] va tac dong cia luong mua dbi véi sy gia taing mirc d6 vi khuan chi thi 1a déang ké
trong tat ca cac mua [22].

Céc thong sd khong c6 khac biét ¢ ¥ nghia thong ké giira 2 mua: nhiét do (t°), pH, do
dan dién (EC), oxy hoa tan (DO), amoni (N-NHy) va phosphat (P-PO4) (6 thong sd).

3.3 Phan tich twong quan

Trong phan nay, phan tich tuong quan Pearson, ma tran twong quan va cac tinh todn tri
sO p dé danh gia ¥ nghia thong ké ctia cac twong quan dugc thuc hién dé xac dinh sy trong
quan gifta cac thong sé chat luong nude trong mua khé va mia mua. Két qua phan tich duoc
trinh bay trong Hinh 3 va Hinh 4.

So sanh céc hé sd tuong quan gitra cac thong s6 chit lwong nudc trong hai mua cho thy
trong muia kho céc hé sb twong quan c6 gia tri tuyét dbi 16n hon va c6 nhiéu twong quan c6 y
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nghia théng ké hon so v&i mua mua. Tir d6 co thé thiy cac thong sd chit lwong nude trong
mua kho ¢6 tuong quan véi nhau manh mé hon trong mua mua.

E

5 =¥ 583 36
1

TCMXMMMXMXNMMXMM
pH%o.zaMomom)(}(MMo.zzozanst 0.8
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Hinh 3. Két qua phén tich twong quan gitra cac thong s6 chat lwong nude mua kho. Ghi chii: Cac
tuong quan khong c6 ¥ nghia thong ké (tri s6 p > 0,05) dwoc danh dau X.
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Hinh 4. Két qua phan tich trong quan giita cac thong sb chét luong nude mua mua. Ghi cha: Céac
tuong quan khong c¢6 ¥ nghia thdng ké (p>0,05) dwoc danh dau X.

0

Trong mua kho:

- DO c6 twong quan nghich c6 ¥ nghia théng ké voi phan 16n cac thong sd chat luong
nude con lai (TSS, Fe, P-PO4, COD, Do duc, BODS5, N-NO2, N-NH4, t°), trong d6 hé sb
twong quan nghich cao nhét 1a véi COD (-0,49). Cac phat hién twong tu cling dugc bao cdo
boi nghién ctru [23] trong d6 DO c6 twong quan nghich ¢ y nghia thong ké véi BODs, EC,
N-NO; va P-PO4 do nhiéu qua trinh phan hay va chuyén héa cac chit 6 nhiém sir dung va
lam tiéu hao lugng oxy hoa tan trong nudc.
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- Phan 16n cac thong sb dai dién cho ham luong cac chit 6 nhidm trong nudc co twong
quan thuan c6 ¥ nghia théng ké voi nhau. Trong dé, cac thong sb co tuong quan thuin cao
nhét 12 TSS - Po duc (0,91), TSS — Fe (0,87), Fe — Bo duc (0,84), COD —BOD:s (0,69) va E.
Coli — Coliform (0,64).

- Hai thong s6 chi thi cho kha ning 6 nhidm vi sinh trong nuéc mit 1a E. Coli va Coliform
c6 twong quan thudn c6 ¥ nghia thong ké véi théng s6 6 nhiém dinh dudng N-NH; véi cac
hé s6 tuong quan lan luot 13 0,23 va 0,25. E. coli ciing ¢ twong quan thuan c6 y nghia thong
ké véi pH (0,23).

Trong mua mua:

- DO c¢6 twong quan nghich c6 ¥ nghia théng ké véi t°, N-NO,, EC, P-PO4 va c6 tuong
quan thuan c6 y nghia thong ké véi Fe va TSS.

- Tuong ti nhu trong mua kho, cac thong sd chat luong nudce co twong quan thuin cao
nhit 13 Fe-Do duc (0, 88), Fe—TSS (0,83), TSS-D¢ duc (0,8), COD-BOD:s (0,68), nhung
phan 16n gia tri cac hé sb tuong quan giam so voi mua kho. Hé sd twong quan giira E. Coli
va Coliform cling gidm manh xuong con 0,42.

- E. Coli ¢6 twong quan thuén ¢ y nghia thong ké v6i P-PO;4 va Coliform c6 tuwong quan
nghich ¢ y nghia thong ké véi N-NHa.

3.4. Phan tich thanh phan chinh (Principle Component Analysis - PCA)

3.4.1. Muia kho

a) Céac thanh phan chinh

Str dung luoc d6 Scree plot dé xac dinh sé thanh phan chinh cua tap dit liéu (Hinh PL1
trong Phu lyc). Téng phuong sai ctia 4 thanh phan chinh dau tién (PC1, PC2, PC3, va PC4)
14 63,51% clia bd dir liéu duoc sir dung dé phan tich sau hon, tir thanh phan chinh tha 5 tré
di co ty 1¢ phuong sai nho va thay doi rat it (dudi 10%). Gia tri riéng va % phuong sai cia
timg thanh phan chinh va luge d Scree plot muia kho dugce trinh bay cu thé trong bang PL1
trong phan Phu lyc.

Céc thong s chat lugng nude cé anh hudng chinh trong thanh phan chinh thir nhat (PC1)
la: TSS, Fe, COD, P-PO4, B¢ duc, N-NO,, BODs, N-NH4, DO. Nhom thong s6 chi thi cho
su 6 nhiém nudc co nguén géc tu nhién hoac do con nguoi tao ra (nudc thai sinh hoat, nong
nghiép va cong nghiép) vi sy c6 mit ciia cac chat 6 nhidém vo co va hitu co.

Céc thong sé E. Coli, Coliform, N-NH4 dai dién cho 6 nhiém dinh dudng, va vi sinh
dong gop chu yéu cho thanh phan chinh tht 2 (PC2). Nudc thai tir cac hoat dong chin nubi
gia suc gia cam c6 chira ham lugng 16n phan dong vét chua qua hé thong xir Iy bi xa thai truc
tiép ra song gy 6 nhidm phan, tao diéu kién thuan loi cho cac loai vi sinh gay hai phat trién.

Nhiét do (t°) va ham lugng oxy hoa tan (DO) ¢6 mdi twong quan nghich véi nhau 1a cac
thong s6 dong gop chinh cho PC3. Nghién ctru di cho thay su ting nhiét do lam giam sy hoa
tan cuia oxy trong moi truong xung quanh vao nudc song [24].

Coliform 1a théng sé chinh dong gbp cho PC4 dai dién cho 6 nhiém vi sinh.

Bang 5. Pong gop theo % ciia cac thong sd chét luong nude vao PC1, PC2, PC3 va PC4 trong mia

kho.
Théng 6 PC1 PC2 PC3 PC4
t° 0,16 1,98 29,52 0,03
pH 1,74 1,81 12,31 3,03
Do duc 10,70 9,84 2,10 10,38
EC 1,17 0,65 3,01 0,16

DO 7,27 0,66 23,45 0,40
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Théng s6 PC1 PC2 PC3 PC4
TSS 14,58 8,49 0,43 7,09
COD 11,42 0,71 0,06 8,25

BOD:s 10,30 1,62 2,17 10,84

N-NHj4 5,96 14,13 0,71 1,04

N-NO> 10,70 0,67 0,05 5,35

N-NOs 2,48 0,50 12,72 14,37

P-PO4 11,30 0,09 7,39 0,00

Fe 11,46 8,66 1,08 8,51

E. coli 0,31 25,53 3,63 13,41

Coliform 0,47 24,68 1,37 17,15

b) Pic trung 6 nhiém theo tram quan tric

Ung véi PC1 va PC2:

Pic diém chét luong nudce tai cic tram quan trac Gng voi PC1 (cac thong s6 dong gop
chinh: TSS, Fe, COD, P-POs4, B duc, N-NO», BODs, N-NH4, DO) va PC2 (E. coli, Coliform,
N-NH,) trong mua khé dugc thé hién trong Hinh 5.

Tram
1
= 2
& po-
o —-— 4
(&)
o — 5
6
7

PC1 (29.76%)

Hinh 5. Dic diém chét lugng nude tai cac tram quan tric ing v6i PC1 va PC2 trong mua kho.

Tir ty 16 dong gop clia cac thong sé chat lugng nude vao PC1, PC2, PC3, PC4 (Bang 4)
va dic diém chat luong nudc tai cac tram quan tric tng véi PC1 va PC2 (Hinh 5) c¢6 thé nhan
thay chat luong nudc song tai cac tram quan tric c6 dic trung 6 nhiém khéng khac nhau
nhiéu. Tuy nhién van c6 nhimg diém ca biét rd rang:

- Tai tram SW-SBu-01 chét luong nudce dac trung boi gia tri cao cua cac thong s6 E. coli,
Coliform va N-NHs hon cac tram khac. Trén thyc té khao sat cho thay gan céac vi tri quan
tric chat luong nudce ¢ khu vuc thuong luu (tram SW-SBu-01) ¢6 cac hoat dong chan nuoi
quy md ho gia dinh va quy mé coéng nghiép, nudc thai tir cac hoat dong nay dé vao ngudn
nudce giy 6 nhidém dinh dudng va phat trién vi sinh c6 hai.

- Tram SW-SBu-02 va SW-SBu-06 dic trung boi DO. Khu vuc xung quanh hai tram nay
it bi tac dong bodi cac hoat dong xa thai cua con nguoi. Tai tram SW-SBu-02 chu yéu tréng
cao su, va tai tram SW-SBu-06 1a khu dét tréng giai toa. Piéu nay 1y giai cho chat luong nudc
tai ddy it bi 6 nhiém hon cac vi tri quan tric khac.
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- Tram SW-SBu-03 va SW-SBu-04 dic trung boi hau hét cac thong sé chinh trong PC1.
Riéng tram SW-SBu-05 dic trung bai tat ca thong sd trong PC1 va PC1. Trén thuc té khao
sat, chét lugng nudc tai ba tram nay chiu tdc dong nhiéu nhét do nim trong khu vuc c6 nhiéu
dan cu va hoat dong san Xuét cong nghiép, riéng khu vuc tram SW-SBu-05 con c6 hoat dong
khai thac da, 1y giai cho thong s6 do duc va TSS cao tai day.

- Tram SW-SBu-07 khong du dir li¢u nén khong thé hién duoc céac phan tich chi tiét.

Ung v6i PC3 va PC4:

bic diém chat luong nudc tai cac tram quan tric ung voi PC3 (Nhiét do, DO) va PC4
(Coliform) trong mua kho dugc thé hién trong Hinh 6. C6 thé thiy chat luong nude & cac
tram c6 it khac biét va khong c6 dic trung rd rang vi PC3 va PC4 giai thich cac ty 1¢ phan
tram rat nho cua tong phuong sai va cac thong sé chinh ctia 2 thanh phan nay di c6 mit trong
s6 cac thong sé chinh ciia PC1 va PC2.

-
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PC3 (10.73%)

Hinh 6. Dic diém chat luong nudc tai cic tram quan tric ing véi PC3 va PC4 trong muia kho.

3.4.2. Mua mua

a) Cac thanh phan chinh

St dung biéu d6 Scree dé xac dinh s thanh phan chinh ciia tap dir liéu (Hinh PL2 phan
Phy luc). Téng phuong sai ciia 4 thanh phan chinh dau tién (PC1, PC2, PC3, va PC4) 1a
70,21% ctia bo dit liéu duoc str dung dé phén tich sau hon, tir thanh phan chinh tha 5 tro di
¢6 ty 1 phuong sai nho va thay ddi rét it. Gia tri riéng va % phuong sai ciia timg thanh phan
chinh mua khé dugc dinh kém trong Bang PL2 phan Phu lyc.

So sanh v&i mua kho cho thdy cac thong sé EC, BODs, N-NHq, N-NOs ¢ % déng gop
vao PC1 ting lén nhiéu vao miia mua, dic biét 1a N-NOs. Nghién ciru cho thay tuong doi it
Nitrat dugc tim thiy trong nudc ty nhién co ngudn gdc tir khoang chat ma hau hét dén tir cac
nguon hitu co nhu chat thai dong thuc vat va vo co chu yéu la phan bén nhan tao. O céc con
song, ham luong Nitrat cao c6 nhiéu kha ning 1a chi thi cho su cudn troi dang ké nitrat trong
phan bon tir cac khu vire dat néng nghiép do nudc mua chay tran gy ra [25].

Céc thong so dong gop chinh cho PC2 1a Fe, Do duc, TSS, EC, N-NOg, thiét 4. Nhu
vay cac thong s6 Fe, Po duc, TSS, EC, N-NO» déng gop chinh cho ca 2 thanh phan PC1 va
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PC2 cho thdy sy anh huéng manh mé cua cac yéu t6 lién quan cac chét ran lo limg trong
nuodc song gay ra do cac dong chay tran cuén troi vat cht trong luu vuc va luu lugng dong
chay 16n trong mua mua. TSS cling c6 thé 1a chi thi cho viéc xa nude rira tir cac hd cat, moé
da hoac ham moé da lam giam sy xAm nhdp cua 4nh sang trong ving nudc mit va can tro doi
sdng thyc vat thity sinh. Nhirng hoat dong nay pha hoai nghiém trong ving nu6c danh bat va
c6 thé anh huong dén doi séng cua cé, co thé hinh thanh cac chat lang dong trén long song
va lam phat sinh céc tinh trang tu hoai, va lién quan sy hi¢n dién cua cac dong nudc thai
khong dat yéu cau [25].

PC3 duoc dong gbp chu yéu boi cac thong sé E. coli va Coliform dic trung cho 6 nhiém
vi sinh, trong khi d6 DO va Coliform 14 cac thong sé chinh dong gop cho PC4.

Bing 6. Dong gop theo % ciia cac thong s6 chat lugng nude vao PC1, PC2, PC3 va PC4 trong miia

mua.
Théng sb PC1 PC2 PC3 PC4
t° 1,35 20,03 2,24 1,38
pH 0,4 0,49 17,03 8,36
Do duc 8,65 13,08 3,46 1,96
EC 6,15 10,29 1,71 4
DO 0,01 6,7 0,79 34,95
TSS 11,86 10,16 0 0,59
COD 11,53 1,37 0,32 3.4
BOD:s 12,1 2,23 0 1,96
N-NH;4 7,94 2,33 0,38 6,82
N-NO: 9,26 9,15 0,59 1,44
N-NO; 10,58 0,27 0,51 9,4
P-PO;4 11,93 2,23 6,88 2,6
Fe 7,1 19,92 1,41 0,38
E. coli 1,02 1,24 35,31 1,99
Coliform 0,13 0,5 29,38 20,76

b) Pic trung 6 nhiém theo tram quan tric

Ung véi PC1 va PC2:

Pic diém chét luong nudce tai cic tram quan trac Gng voi PC1 (cac thong sé dong gop
chinh: BODs, TSS, P-PO4, COD, N-NO3, N-NO2, b6 duc, Fe, N-NH4) va PC2 (Nhiét do, Fe,
b0 duc, TSS, EC, N-NO») trong mua mua dugc thé hién trong Hinh 7.

Tt ty 1€ dong gop cua cac thong sO chat luong nude vao PC1, PC2, PC3, PC4 (Bang 5)
va dic diém chat luong nude tai cac tram quan tric Gmg v6i PC1 va PC2 (Hinh 7) ¢6 thé nhan
thay chét luong nudc & cac tram co it khac biét va dic trung riéng.

Tuy nhién, tram SW-SBu-01 bi 6 nhiém BODs, P-POs, COD, N-NO;, N-NH4 (PC1)
cting nhu Fe, B¢ duc, TSS (PC2) it hon so v&i cac tram khac.

Cac tram SW-SBu-02, SW-SBu-03, SW-SBu-04 kha giéng nhau va bi 6 nhiém bdi cac
thong s6 & ca 2 thanh phan PC1 va PC2, tuy nhién cac thong sé chinh trong PC2 ¢ nhiéu
anh hudong hon, va tram SW-SBu-03 c¢6 pham vi gia tri cac thong s6 6 nhiém cao hon 2 tram
con lai.

Chét lugng nudc tai tram SW-SBu-05 ciing bi 6 nhiém béi cac thong sb6 & ca 2 thanh
phan PC1 va PC2, tuy nhién PC1 (truc hoanh) c6 anh huéng nhiéu hon. Nhu vay, trong mua
mua c6 nhiéu tram bi anh huodng boi Fe, B9 duc, TSS hon va déc tinh 6 nhiém & céc tram ¢
nhiéu diém tuong déng hon so v6i mua kho.
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Hinh 7. Dic diém chét lwong nudc tai cac tram quan tric ung voi PC1 va PC2 trong mua mua.

Ung v6i PC3 va PC4:

Dic diém chét lugng nudc tai cic tram quan tric ing v6i PC3 (thong s6 dong gop chinh:
E. coli, Coliform) va PC4 (DO, Coliform) trong mua mua dugc thé hién trong Hinh 8. Tram
SW-SBu-01 ¢6 nhiéu mau nudc bj 6 nhiém Coliform va E. coli hon cac tram con lai, tiép
theo 1a tram SW-SBu-05 va cac tram SW-SBu-02, SW-SBu-02, va SW-SBu-04.

0.3+

0.2

0.1+ Tram
-

—— 1
=

& e 2
=

oo, 0.01 —-— 3

bS] — 4
o

+5

-0.1 6

-0.21

-0.24

—DI. 3 —DI. 2 —DI. 1 0 .ID IJ.I‘I 0 .I2 0 .I3
PGC3 (9.74%)

Hinh 8. Pic diém chit lugng nudc tai cac tram quan tric ing v6i PC3 va PC4 trong miia mua.

4. Két luan

Két qua phan tich thong ké cho thiy nudc song La Budng trong mua mua c6 chit luong
thip hon so voi mua kho. Cac thong sb chit lugng nude ¢ khac biét vé ¥ nghia thong ké
gitra 2 mua, bao gdbm 9 thong s6 d6 duc, tong chat rin lo ling (TSS), COD, BODs, Nitrit (N-
NO»), Nitrat (N-NO3), Fe, E. coli va Coliform. Pang chi y, cac thong sb do duc, TSS va Fe



Tap chi Khi twong Thiy van 2021, 731, 36-53; doi:10.36335/VNJHM.2021(731).36-53 49

muiia mua cao gap 3,5-45 lan so voi mua kho. Két qua tinh toan kha tin cdy nho sir dung
cac phuong phap tong hop va phén tich theo h¢ théng mic du ngudn dit lidu do dac chua lién
tuc va dong bd & mot sb thoi diém giira cac nam giai doan 2010-2017.

Két qua phan tich thanh phan chinh cho thay cac thong sd chét lugng nudc c6 anh hudng
chinh trong Thanh phan chinh 1 (PC1) kha twong ddng voi nhau giita 2 mua, bao gdm do
duc, EC, TSS, COD, BODs, N-NH4, N-NOz, N-NO3, P-POs, Fe, DO mac du thtr ty do 16n %
dong gop vao PCI cua cac thong s 1a khac nhau. Ngoai ra, cac két qua tinh toan va phan
tich cho thiy anh huéng dang ké cua hoat dong canh tic néng nghiép trong trot dén chat
lugng nude song trong mua mua dudi tdc dong cia cadc dong chay tran (duoc chi thi chinh
boi théng s6 N-NOs véi sy ting manh % déng gop vao PC1 trong mua mua so voi mua kho).
Trong mua kho, cac théng s6 dai dién cho 6 nhiém dinh dudng, va vi sinh (E. coli, Coliform,
N-NH,) dong gop chu yéu cho PC2. Nhiét d6 va DO la cac thong s6 dong gop chinh cho PC3
va Coliform 14 thong s6 chinh déng gop cho PC4. Trong muia mua, dic diém PC2 (dugc dong
g6p chinh bdi Fe, Do duc, TSS, EC, N-NO, Nhiét d9) cho thay sy anh huong manh mé cua
cac yéu t6 lién quan céac chat rén lo limg trong nudc séng gay ra do cac dong chay tran cudn
tréi vat chét trong luu vuc va luu luong dong chay 16n trong mua mua. PC3 duoc dong gop
chil yéu bai cac thong sé E. coli va Coliform. DO va Coliform 1a cac théng sb chinh dong
g6p cho PC4. Nghién ciru c6 thé can duoc bd sung ap dung néu c6 du cac ngudn dir licu lién
tuc dugc do dac trén song La Budng trong nhitng ndm sap t6i, dong thoi co thé tham khao
phuong phap thyc hién cho cac nghién ctru ¢ nhing luu vyc song tuong tu.

Nghién ctru ap dung phuong phap PCA tinh cho b s liéu chudi quan trac chat luong
nudc theo thoi gian con han ché va roi rac giira cac tram, dya trén gia thiét gitra cac diém dir
liéu khong c6 mbi twong quan theo thoi gian. Cach tiép can nay do d6 da bo qua thong tin
quan trong d¢é tinh toan va danh gia hiép phuong sai theo thoi gian. Nhom nghién ctru dé nghi
ap dung cic phuong phap da bién dong nhu “Functional PCA” hodc “Dynamic Factor
Analysis” trong cac nghién ctru twong lai, voi s liéu chét luong nude day du hon, dong déu
va lién tuc theo thoi gian.

Pong gép ciia tac gia: Tran Puc Diing va Nguyén Quoc Quan viét chinh bai bao, Nguyén
Thi Thanh Hué va Pham Luén phan tich s6 lidu va dién giai két qua.

Léi cam on: Nghién ciru duge Pai hoc Qubc Gia TP.HCM cép kinh phi thuc hién theo dé
tai C2020-24-09/Hb — KHCN.

Loi cam doan: Céc tac gia tuyén b rang khong co xung dot loi ich.
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Assessment of water quality on La Buong River using spatio-
temporal principal component analysis

Dung Duc Tran'", Nguyen Quoc Quan!, Nguyen Thi Thanh Hue!, Pham Luan!
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Resources, Vietnam National University — Ho Chinh city (VNU — HCM), Ho Chi Minh,
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Abstract: La Buong River is a large tributary located on the right bank of Dong Nai River.
The economic activities of this basin are relatively diverse, from agricultural and livestock
activities in the upstream to industrial and service development in the downstream area.
However, socio-economic development has caused surface water pollution due to industrial
and agricultural activities. This study aims to assess the surface water quality of La Buong
River, using multivariate statistical methods, analyzing the main components based on
water quality indicators in space and time. Monitoring data for the period 2010-2017 is
processed to remove outliers and standardize data using Shapiro-Wilk test va non-
parametric test of Wilcoxon signed-rank, before being used for analysis. The results show
that the water of La Buong River in both the dry season and the rainy season is locally
contaminated with nutrients (N-NHy) and bacteria (E. coli, Coliform) in the upstream area
due to livestock activities. In addition, we found pollution of inorganic and organic
substances (BODs, COD, Fe, N-NH4, N-NO,, TSS, turbidity) from domestic and industrial
wastewater in the middle and downstream areas. The research results help assess the current
status of La Buong river's water quality to propose solutions to contribute to the
environmental protection of surface water of the whole basin towards a sustainable
development.

Keywords: Polluted; Monitoring; Statistical; Analysis; Principal Component Analysis.
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Hinh PL1. Luoc d6 Scree plot ctia phan tich PCA cho dit liéu chit lugng nuéc mua khd.

Bang PL1. Gia tri riéng va % phuong sai mua kho.
g g

Gia tri riéng % Phwong sai % Phuwong sai tich liy
4,46 29,76 29,76
1,93 12,90 42,66
1,61 10,73 53,38
1,52 10,13 63,51
1,08 7,23 70,74
0,93 6,18 76,92
0,82 5,48 82,40
0,70 4,68 87,07
0,57 3,78 90,86
0,35 2,33 93,18
0,31 2,09 95,28
0,27 1,80 97,08
0,23 1,52 98,60

0,16 1,05 99,65
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Biéu do Scree
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Hinh PL2. Luoc dd Scree plot cua phan tich PCA cho di liéu chét lwong nude mua mua.

Bang PL2. Gia tri riéng va % phuong sai mua mua.

Gia tri riéng % Phuong sai % Phuong sai tich liy
4,99 33,29 33,29
2,81 18,76 52,06
1,46 9,74 61,79
1,26 8,42 70,21
1,02 6,79 77
0,81 5,41 82,41
0,63 4,22 86,63
0,53 3,5 90,13
0,35 2,34 92,47
0,32 2,12 94,59
0,25 1,69 96,28
0,24 1,58 97,86
0,16 1,09 98,95
0,11 0,75 99,7

0,04 0,3 100
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Tém tat: Luu vyc song Ctru Long 1a phan ha ngudn cia luu vue song Mé Cong trén dia
phén Viét Nam thudc dia ban 13 tinh/thanh ving Nam b ¢6 nhiéu tiém ning phat trién kinh
té ca vé nong nghiép, cong nghiép, thuy san va du lich sinh thai. Mac du c6 hé thong kénh
rach day ddc nhung ngudn nudce cua luu vie séng Ciru Long lai phu thude rat 16n vao luong
nudc tir thuong ngudn. Bé phuc vu quan 1y, quy hoach va phat trién ben viing luu vuce thi
viéc danh gia duoc tai nguyén nudc mua, nudc mat dén tir thuong ngudn va sinh ra trén luu
vue song Curu Long 1a v6 cung quan trong. Nghién ctru nay da tong hop, phan tich tai liéu
lién quan dén ngudn nudc mit, két hop véi sir dung cong cu mé hinh toan thiyy vin MIKE—
NAM, thiy lyc MIKE 11 HD dé tinh toan céc dic trung va dua ra birc tranh tuong ddi &
nét vé hién trang tai nguyén nudc mua, nude mit luu vuc song Ciru Long. Két qua cho thy
téng tai nguyén nudc mua toan luu vuc 14 68,4 ty m3, tai nguyén nudc mat 1a 471 ty m3
trong do, sinh ra tr mua ndi ving luu vuc song Ciru Long 1a 30 ty m? va tir nuGc ngoai
(ving thuong ngudn) qua hé thdng song chinh va chay tran bién gi6i 1a 441 ty m3.

Twr khoa: Tai nguyén nudc mat; Luu vuc song Cuu Long; MIKE-NAM; MIKE 11 HD.

1. Mé dau

Trén thé giéi hién nay rat nhidu phuong phép tiép can dé danh gia tai nguyén nudc mat
dbi véi cac luu vuc song. Trong d6, nho sy phat trién vuot bac cua cong nghé thong tin,
phuong phap mé hinh todn mé phong duoc tng dung rat rong rai cho két qua tin cay.

Nim 2014, JICA (WUP-JICA) [1] d3 str dung md hinh Mike NAM va Mike 11 dé tinh
toan dong chay cho ving déng bang ngap lii Campuchia tir ha luu Kratie dén bién gidi Viét
Nam. Két qua da chi ra duoc céc ty 18 phan b dong chay trong song cling nhu trén cac khu
vuce ngap lii ctia dong béng chau thé Mé Cong & dia phan Campuchia. Tuy nhién nghién ctru
nay chi quan tdm chinh d01 vo1 dong chay phia Campuchia, sy phan hoa theo mua (11, can)
ma chua co sy danh gia tong thé vé tai nguyén nudc ca nim ciing nhu trén dia phan Viét
Nam.

Nam 2016, trong dy an Nghién ctiru danh gia tdc dong cua cac cong trinh trén thuy dién
dong chinh Mé Cong d str dung két hop cac mo hinh SWAT-MIKE 11-MIKE21-MIKE
BASIN dé mé phong tinh toan toan bo qua trinh thuy vin luu vuce va thay luc, sinh thai cia
dong chinh song Mé Céng [2]. Pay la nghién ciru tong thé nhat ctia luu vuc séng Mé Cong
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trong nhiéu linh vyuc chiu tac dong cia cac yéu td thity van sinh thai song Mé Cong. Nghién
ctru ndy ciing chi tip trung so sanh su thay d6i ctia cac yéu tb thity vin, sinh thai so voi diéu
kién nam thily van nén do dé ciing chwa cé sy tinh toan cho toan bd chudi dong chay nhiéu
nam.

Trong nhiing nim qua, tai Viét Nam ciing dd c6 nhiéu cong trinh nghién ctru vé dong
chay lii [3], la-kiét [4], xdAm nhap man [5] cua ving DPBSCL, trong d6 hé thdng cic mo hinh
toan chu yéu duoc str dung trong tinh toan 1a MIKE NAM, MIKE 11, MIKE 21 [4]. Cac md
hinh trén duoc ap dung twong dbi nhiéu trong nghién ctru tinh toan, du bao & cac don vi phia
Nam nhu Vién Khoa hoc thity lgi mién Nam, Vién Quy hoach thily loi mién Nam, Dai khi
trong thiy van Nam B9...Nam 2016, B6 Xay Dyng cting dé s dung mo hinh Mike 11 de
1ap Béo cao chinh Quy hoach cdp nuéc ving Dong bang song Ciru long dén nim 2030 tim
nhin d&én nam 2050 [7].

Gan day nhat, nim 2021, B6 Ké hoach va Dau tu da lap Bao cdo Quy hoach ving Dong
bang song Ciru Long thoi ky 20212030, dinh huéng dén nim 2050 trong d6 ciing sir dung
md hinh Mike NAM va Mike 11 dé tinh toan cac kich ban va phan ving sinh thai cho ving
DBSCL [8]. Pong bang séng Ciru Long (PBSCL) nim ¢ khu vyc ha luu séng Mé Cong ¢
luong mua ndm khong 16n dao dong tir 12002400 mm/nam, trung binh dat khoang 1733
mm/nam. Theo khéng gian lugng mua thap ¢ doc ving song Tién va ting dan vé phia Bic
va phia Nam, cao nhét 1 khu virc ven bién tir Ca Mau dén Kién Giang. Su phan bé cua luong
mua khong déu, dong thoi dong chay phu thudc lwong nude tir thugng luu gy bat loi cho
khai thac str dung nudc, dac bi¢t 1a trong mua kho.

Mic du Pong bang song Ctru Long duoc danh gia tai nguyén nude phong pha [8-9],
trung binh nhiéu nim khoang 500 ty m? chiém 57% tong luong clia ca nudc, tuy nhién, co
dén 475 ty m’ tir nuée ngoai, dong chay ngi sinh chi khodng 25 ty m* (5% tong lugng dong
chay). Nam & cudi ha ngudn luu vuc song Mé Cong, luu vyc song Cuiru Long (LVSCL) chiu
anh huéng manh mé vao qué trinh khai thac va str dung nude cua tat ca cac qudc gia thuong
luu, dac biét 1a tdc dong cua hé thong thuy dién ca trén dong chinh va dong nhanh song M¢é
Cong [2. 9]. Tac dong cua hé théng thuy dién dén LVSCL duogc nhan biét gdm: (i) lam bién
d6i ché do thuy van, trong d6 c6 xu thé giam 1ii trung binh va nho, tang 1 16n; (ii) giam lugng
phu sa; (iii) giam nguon loi thuy san va tinh da dang sinh hoc; (iv) lam gia tang tac dong cua
BDKH 1én ving chau thd; va (v) gia ting cac van dé vé quan Iy tai nguyén nude va luu vuc
song...

Nhu vay, trén LVSCL d4 c¢6 kha nhiéu cac nghién ciru sir dung cac mo hinh toan thuy
van, thuy luc dé phuc vu cho cac linh vuc chuyén moén. Trong do, cdc md hinh todn Mike
NAM, Mike 11 da cho thay kha ning ap dung tot d6i voi luu vue song Ciru Long, cho két
qua tin cay. Hau hét cac ung dung nay tip trung dap Gmg nhu cau quan ly, khai thac va st
dung nudc cua ting nganh riéng 1¢ (nganh xay dung, giao thong...), theo thoi ky (mua 1,
muia can) ma chua xem xét danh gia toan dién tiém nang nguén nudc mua, nudc ndi sinh va
nude mat séng chinh trong ca nam- -dau vao co ban cho bai toan 1ap quy hoach tai nguyén
nude. Do d6, danh gia duogc tiém nang tai nguyén nude va sy phan bd, dién bién cua né 1a co
so vimng chic phuc vu cho quy hoach tai nguyén nudc LVSCL, cling nhu cac nganh kinh té
khac, thich tmg va chdng chiu v6i bién dbi khi hau nham phat trién bén viing.

2. Phuong phap nghién ciru

2.1. Gioi thiéu khu vuc nghién cuu

S6ng Mé Cong dai 4.200 km, chay qua 6 nudc 1a Trung Qudc, Myanmar, Thai Lan, Lio,
Campuchia va Viét Nam, ¢6 dién tich Iuu vue 795.000 km?, trong d6 ving LVSCL véi téng
dién tich 39.400 km?2 [10]. LVSCL phia bic giap LVS Ddng Nai, phia Ty giap nudc ban
Lao, phia Pong va phia T4y 1a Bién. Toan bo PBSCL bao gdm 13 tinh/thanh gdm Long An,
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Tién Giang, Déng Thép, Vinh Long, Tra Vinh, Hau Giang, S6c Trang, Bén Tre, An Giang,
Kién Giang, Bac Liéu, Ca Mau va TP. Can Tho.

DBSCL ¢6 vi tri quan trong trong phat trién kinh té—xa hoi Qudc gia (Hinh 1). Vi tiém
nang ndng nghiép va thuy san to 1on, hang nam dong gop khoang 53% tong san luong lwong
thue, 65% san luong thuy san nudi trong va 70% trai ciy ciia ca nude [8]. Tuy nhién, ving
ddng bang ha luu ctia mot luu vuc song 16n, dong thdi nam & ving bién voi hai ché do thuy
tridu khac nhau da tao nén hé thong kénh rach day dic c6 ché do thiy van thuy lyc phic tap.
DBSCL ludn phai déi mat véi cac thién tai, bao gdm (a) 1il va ngp lut & ving dau ngudn dic
biét ving Tt giac Long Xuyén va Bong Thap Mudi; (b) xAm nhip min & toan bd ving ven
bién tir Long An dén Ha Tién; (c) dit phén va su lan truyén nudc chua ¢ nhitng ving triing
thip; (d) thiéu nude ngot; (d) x6i 16 bd séng—bd bién; (e) chay rimg va (g) 6 nhiém ngudn
nudce [14].
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Hinh 1. Vi tri ddng bang luu vuc séng Ctru Long.

2.2. Phuong phap va noi dung nghién cuu

Trong nghién ciru nay sir dung 3 phuong phap nghién ctru chu dao bao gom:

(1) Phuong phap tong hop, phén tich tai liéu, sd liéu dya trén cac ngudn tai liéu [11],
[12], s6 liéu hién c6 [8, 13, 14] lién quan dén ngudn nude mit trén luu vy bao gom s6 liéu
khi twong, thity vin, sb liéu dan sinh kinh té; cac dé tai nghién ctru [9], sach chuyén khao
[15-16] co6 lién quan da thyc hién trong va ngoai B Tai nguyén va Moi truong;

(2) Phuong phap mo hinh toan, nghién ctru st dung moé hinh MIKE-NAM [17], MIKE
11 [4, 18] thiét 1ap va tinh toan dic trung dong chay nim trung binh nhiéu nim giai doan
1980-2019 cho cac tiéu ving va toan bd LVSCL;

(3) Phuong phap thanh lap ban d6 duoc xay dung trén co so tich hgp mo hinh thay vin
thity luc va cong cu GIS [19] ciing duge st dung dé thé hién mot sd két qua ndi bat trong
nghién ctru nay.

So d6 khoi nghién ctru tinh toan tai nguyén nudc mit LVS Ciru Long dugc trinh bay
trong Hinh 2.
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Hinh 2. So d6 khdi nghién ctru tinh toan tai nguyén nuéc mat LVS Ciru Long.

Trén co s& phan tich, danh gia diéu kién tu nhién, khi tuong thiy van, kinh té—xa hoi va
phuong hudng phat trién ctia viing, nghién ctru thuc hién cac ndi dung sau: (1) Panh gi tai
nguyén nudc mua, cac dic tru:ng mua va ché d6 mua trén LVSCL; (2) Thiét 1ap m6 hinh thuy
van MIKE NAM két hop v6i mé hinh thay lye MIKE 11HD dé xéac dinh tong tiém ning
ngudn nude dén ving PBSCL va cic tiéu vung tir cac s liéu quan trac mua, boc hoi tai cac
tram khi twong, khi hau trén luu vuc trong diéu kién han ché vé s6 liéu thuy van. Day 1a cac
két qua chi yéu nham muc dich x4c dinh tiém ning khai thac va phan bé ngudn nuéc cho
LVSCL. Chi tiét cac budc thiét 1ap nhu sau:

2.2.1. Thiét 1ap m6 hinh thity van Mike NAM

a. Phan chia cac tiéu luu vuc

Can ctr vao ban dd dia hinh, hé théng song, kénh va so dd mang thay lyc hién c6, phan
chia céc luu vue nhu sau: Toan b ving dong bang tir Kratie dén hét ving PBSCL dugc chia
thanh 149 tiéu luu vuc (Hinh 3) trong d6 phia Camphuchia 14 17 tiéu luu vuc, LVS DPdng Nai
1a 11 tiéu luu vure, ving PBSCL 14 120 tiéu luu vuc. Két qua phan chia cac luu vuc 13 co s¢
tinh todn tai nguyén nudc mua va nudc mat ndi sinh tir mua cia cac tiéu luu vuc.
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Hinh 3. So db tinh toan Mike NAM ving chéu thd Mé Cong.
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b. SO liéu dau vao

S6 liéu dau vao cia méd hinh Mike NAM bao gém s6 liéu mura, sd liéu bdc hoi tiém nang,
s6 liéu luu lwong dong chay thuc do dé kiém ching mé hinh trén pham vi toan.

S6 luong tram c6 dir li€éu mua ngay dugc st dung trén ving DPBSCL 1a 31 tram, luu vuc
song Pong Nai—Sai Gon 14 24 tram va phan dién tich phia Campuchia 14 10 tram. S6 liéu boc
hoi duoc sir dung trén mién dong bang LVS Ctru Long 1a 13 tram khi twong cta 13 tinh thudc
mang quan tric qudc gia [8, 13], phia Campuchia sir dung tram dai dién 13 Pnomepenh [12].

c¢. Hiéu chinh va kiém dinh mo6 hinh

Dbi véi cac luu vyc phia Campuchia, lvu lwong dong chay duoc hiéu chinh théng qua
lru lugng tram Kompong Thom (song Stung Sen chay vao hd Tonle Sap Flv =14.000 km?)
12. B6 thong s6 d3 hiéu chinh, kiém dinh cho két qua tin ciy dwoc muon cho cac luu vuc 1an
can sau khi hi¢u chinh céc thong s6 lién quan dén nudc ngdm va thoi gian tré dong chay mat.
Két qua hiéu chinh va kiém dinh cho cac nim 2000 va 20012002 dugc trinh bay trong Hinh
4.
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Hinh 4. Biéu dd so sanh duong qua trinh luu lugng tinh toan tr MIKE NAM va thyuc do tai tram
Kompong Thom: (a) két qua hi¢u chinh cho nam 2000; (b) két qua kiém dinh cho cac nim 2001-
2002.

Dbi véi cac tiéu luu vuc thude ving PBSCL, do cac tram do luu lwong déu ndm trén cac
song chinh (song Tién, song Héu) do d6 khong thé str dung dé hiéu chinh mé hinh. Béi véi
cac tiéu luu vire nay cac thong sé duge xac dinh thong qua ban d6 dat (nam 2000) va su dung
dat (nam 2017) [8]. Phan tich ban dd dat cho thay vung DBSCL chu yéu la nhém dat phen,
nhiém min va mot phan dat phu sa. Cac loai dét nay tinh thim tuong d6i kém nén dé hinh
thanh dong chay mat tur mua. Tu ban dd str dung dit tién hanh xac dinh cac loai st dung dat
chinh nam trong cac tiéu luu vuc va ty 1¢ dién tich chlem hiru ctia ching dé tinh toan hé s6
dong chay binh quan gia quyén theo dién tich. Hé s6 chi ra kha nang sinh dong chay tir mua
cua cac loai hinh sir dung dat nay co thé tham khao tai Phu luc B-TCVN 10406—2015.

d. Két qua dau ra ciia md hinh Mike NAM

Dua trén phan chia céac tiéu luu vue Mike NAM tinh toan dugc luong mua binh quan
clia cac tiéu luu vuc ndy theo phuong phap da giac Theissen. Két qua da xac dinh duoc tai
nguyén nudc mua cua 120 tiéu luu vuc va duoc tong hop cho 4 vung quy hoach.

Két qua dau ra d6i v6i mo phong dong chay sinh ra tir mua, bbc hoi cua Mike NAM 1a
sO liéu chudi dong chay ngay tai cira ra ciia cac tiéu luu vuc trong giai doan mo phong. Két
qua luvong mua binh quéan, dong chay dau ra cua cac luu vuc dugc tong hop tinh toan thong
ké dé xac dinh cac dic trung vé tong luong, phan phdi thang, mia cho 4 viing quy hoach.
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2.2.2. Thiét 1ap mé hinh thity luc mang song Mike 11HD

Dé tinh toan tai nguyén nudc tir cic song chinh, tac gia da sir dung phan mém mé hinh
thity luc Mike 11HD. Pay 1 phin mém c6 xuat x& tir Pan Mach do DHI phat trién duéi dang
thuong mai hoéa, c6 nhitng vu diém vuot troi da va dang dugc ap dung rat rong rai & Viét
Nam cho két qua dang tin cdy [18].

a. So d6 mang thuy luc tinh toan

Do d3c diém ctia DPBSCL 1a viing dong bang anh huéng manh bai thity triéu. Anh huéng
nay vuot qua bién gioi Viét Nam—Campuchia, do do diéu kién bién dong chay tai Tan Chau
va Chau Déc s& khong phan anh dugc chinh xdc luu luong tir thugng ngudn, cung voi do vao
mua 1#, lvong 1 tran qua bién gidi vé ving Pong Thap Mudi va tir giac Long Xuyén rat 1on
vi vy viéc mo phong hé thong can kéo dai so d6 sang phia Campuchia dé loai bo anh huong
ctia thuy tridu va dam bao can bang luong nudc toan bo hé thdng song.

So dd mang thuy lyc trong bai toan nay dugc thiét 1ap bao gém toan by cac song chinh
ctia Dong bang chau tho Mé Cong tur ha luu Kratie (Campuchia) dén cira song (bién Dong).
Céc song chinh dugc s6 hoa trong mé hinh thity lyc bao gom séng Tién (Mé cong), song Hau
(Bassac), song Vam Nao, song Co Chién, song Ham Ludng va hon 400 song kénh truc noi
vung khac dé dap ung diéu kién vé phan luu. Ngoai ra, mang thuy luc cling dugc mé rong dé
dién toan diéu kién bién cta hé thong song Pong Nai (Hinh 5).
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Hinh 5. So d cac luu vyc thily vin va so dd mang thity luc tinh toan bang Mike 11 HD.

Theo yéu cdu cua bai toan vé tai nguyén nudc, md hinh duoc mé phong lién tuc voi
chudi s6 lidu ca nam. Hé théng cong trinh cong, dap ngin man vao mua khoé gdm100 cong
16m, nhé va cac dap tran Tra Su, Tha La, Ba Lai duoc thiét lap dé tich trir nudc ngot, vao mua
lii cac cong trinh duoc mo thoang hodc ngan tridu theo quy trinh van hanh cua hé théng. D6i
v6i dong chay mua 1ii, dong chay tran dong dugc moé phong bang hé théng cac 6 trir nude
phia déng bang ngéap 1ii Campuchia va 2 ving ngap lii chinh cia PBSCL la ving Dong Thap
Muoi va Tt giac Long Xuyén.
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b. SO liéu dau vao cho mo hinh

S liéu stir dung cho mé hinh thay lwc Mike 11HD bao gdm s liéu vé luu luong dong
chay ngay tai bién sdng chinh, luu lugng dong chay nhép luu nhanh séng tir Mike NAM va
s6 liu muc nudc triéu timg gio tai cira song phia bién Pong va bién Tay.

Diéu kién bién cua mé hinh dugc xac dinh 1a cac vi tri diu vao cua song (bién Q) tai
Kratie, Bién H(A),‘ha luu ho Tri An, Thac Mo, Dau Tiéng va cua ra cua song (bién H) tai cac
ctra s6ng phia bién Dong va bién Tay. Dbi v6i dong chay khu giita, qua trinh Iuu luong dong
nhap luu khu giita do mua roi trén 149 tiéu luu vuc duoc tinh tir mé hinh thuy vin Mike
NAM. Chi tiét so db thay lwc mang ludi song kénh truc toan bd ving dong bang chau thd
M¢é Cong duoc trinh bay trong Hinh 5.

c¢. Hiéu chinh va kiém dinh mo6 hinh

Trong bai toan tai nguyén nudc, dé mo hinh dam bao do tin cdy, cac tram thuy van duoc
sir dung dé kiém tra do tin cdy vé luu luong tinh toan tir mé hinh so véi s6 liéu thyuc do, bao
gdm Tan Chau, My Thuan trén song Tién, Chau Pdc, Can Tho trén séng Hau va Vam Nao
trén song Vam Nao (Hinh 6).
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Hinh 6. So d6 vi tri kiém tra Iuu lugng dong chay tinh toan va thuc do trén cac song chinh.

Dé xéc dinh cac thong s6 mo hinh, giai doan tir 2000-2008 dugc sir dung dé hiéu chinh
cac thong sb. Pic diém trong chudi dong chay giai doan nay la c¢6 cac nam i 16n nho khac
nhau s& kiém soat dugc téng lugng nudc nhitg nim nhidu nude, it nude. Viée higu chinh
mo hinh chii yéu thong qua viéc thir sai gia tri 6 nhdm ctia mo hinh. Két qua luu luong dau
ra so sanh véi s6 lidu thyc duoc danh gia bang cac chi tidu sai s duong qué trinh gdm chi
tiéu NASH va hé s6 twong quan R. Sau khi céc sai s6 dat yéu cau, md hinh duoc kiém dinh
v6i chudi s liéu thue do tir 2011-2019.

Két qua tinh toan luu luong dong chay thang dugc mo phong bang mo hinh Mike 11HD
s0 v6i thyc do 1a twong dbi tot. V& luu lugng c6 thé thay rang qua trinh luu lwong dong chay
thang & budc hiéu chinh va kiém dinh mé hinh tai 5 tram trén dong chinh twong di phu hop
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dang duong qué trinh Ién xuéng, dd tuwong quan cao (> 0,95), chi s6 NASH dat trén 0,84.
Nhu vy, mé hinh dép tng tot cho bai toan tinh toan tai nguyén nudc mit tir cac song chinh
tai ving PBSCL theo ting thang khac nhau. Chi tiét cac chi tiéu sai s duoc tinh toan trinh
bay tai Bang 1.

Bang 1. K&t qua danh gia cac chi tiéu sai sO mo6 phéng cua mo hinh.

Hiéu chinh

Kiém dinh

STT Tén tram Song Panh gia
R Nash R Nash
1 Téan Chau Tién 0,99 0,98 0,99 0,98 Tin cay cao
2 My Thuan Tién 0,99 0,97 0,99 0,97 Tin cdy cao
3 Chau DPébc Hau 0,99 0,96 1,00 0,99 Tin cay cao
4 Cén Tho Hau 0,99 0,97 0,99 0,99 Tin cay cao
5 Vam Nao Vam Nao 0,99 0,98 0,99 0,98 Tin cay cao

Ghi chii: R: Hé s6 tuwong quan don.

Nash: Chi tiéu sai s6 Nash—suttcliff.

Mike 11HD dugc trinh bay trong Hinh 7.

Két qua so sanh luu lwong dong chay thang giai doan hiéu chinh va kiém dinh mé hinh
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Hinh 7. Biéu d6 so sanh luu luong tinh toan béng Mike 11 HD va thyc do tai 5 tram trén cac song chinh.
3. Két qua nghién ctru va thio luin
3.1. Tai nguyén nwéc mua

3.1.1. Tong luong tai nguyén nudc mua

Theo s6 liéu quan tric tir 1980-2019 [11], lugng mua nim tai 31 tram mua trén LVSCL
dao dong tir 1223-2360 mm, trong d6 tram ¢ lwong mua nam 1én nhat 1 Ca Mau (2360
mm), tram thap nhat 1a Tan Chau (1223 mm), tinh trung binh theo sd lwong tram thi c6 thé
thdy lwong mua binh quin nim ciia LVSCL 1a 1646 mm twong {mg VOl téng lugng 65,0 ty
m3 nudc mua. Phuong phap trén don thuan chi tinh binh quan theo sb lugng tram do d6 do
tin cdy khong cao néu sy phan b vi tri tram do khéng déu trén toan ving.

Str dung mo hinh Mike NAM d thiét 1ap ¢ trén dé tinh toan cho 120 tiéu luu vuc. Két
qua tinh trong s6 mua theo da giac Theissen trong mo hinh Mike NAM cho thay lwong mua
binh quén trén toan LVSCL 1a 1733 mm, twong dwong véi tong luong tai nguyén nudc mua
la 68,4 ty m®, tirc chiém khoang 10,5% tong tai nguyén nudc mua ciia nudc ta Error!
Reference source not found.. Luong mua phan b6 khong dong déu trén toan ving, ving cd
mua 16n trén 2000 mm tép trung ¢ khu vire ven bién tir Ca Mau dén Kién Giang, vung co6
luong mua dudi 1500 mm chu yéu la ving doc song Tién tir Tan Chau dén Bién Pong.

Theo chi tiéu “vuot t6n thit” véi tan suat xuat hién P > 75% ddi voi cac tram mua trong
LVSCL c¢6 thé xac dinh mia mua trén luu vuc bat dau tir thang V dén thang XI, mua kho
g6m céc thang con lai trong ndm kéo dai tir thang XII nam trude dén thang IV clia nam sau.
Sy phan hoa giita mua khé va mua mua rat rd rang, mua kho trén luu vuc kéo dai 5 thang véi
lwong mura mua khé chi chiém khoang tir 6-10% tong lwong mua ca nam, trong khi d6 mua
mua kéo dai 7 thang véi lugng mua chiém dén 90-94%. Chi tiét lwvong mua nim, mua va ty
1€ luong mua mua so véi mua nam trong thoi ky 1980-2019 dugc trinh bay trong Bang 2.
Bang 3 trinh bay tong luong tai nguyén nudc mua dugc tong hop phan theo 04 ving quy
hoach ctia nganh thiy loi hién c6 trén LVSCL. Hinh 8 trinh bay so d6 dang tri mwa nam va
gia tri lwrong mua binh quan nim tai tram quan tric giai doan 1980-2019 LVSCL.
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Bang 2. Lugng mua ndm, mua va ty 1¢ lwgng mua mua so vdi ca ndm tai cac tram quan trac dai dién

tai 13 tinh LVSCL.

Luwong Mua mua Mua khé
TT Tén Tram Tinh mua nam Lwong Ty 1€ Lwong Ty 1€
Théang Thang
(mm) mua % mua %
1 Tén An Long An 1585 V—XI 1452 92% XII-1V 133 8,4%
2 My Tho Tién Giang 1458 V-XI 1359 93%  XI-IV 99 6,8%
3 Caoléanh Ddng Thap 1475 V-XI 1336 91% XII-1V 139 9,4%
4 BaTri Bén Tre 1492 V-XI 1406 94% XII-1V 86 5,8%
5 VinhLong  Vinh Long 1423 V-XI 1314 92% XII-1V 109 7,6%
6  Tra Vinh Tra Vinh 1457 V-XI 1375 94% XII-1V 82 5,6%
7 Long Xyén  An Giang 1457 V-XI 1311 90% XII-1v 146 10,0%
8 Rach Gia Kién Giang 2184 V-XI 1989 91% XII-1V 195 8,9%
9  CanTho TP.Can Tho 1605 V-XI 1479 92%  XI-1V 126 7,9%
10 Vi Thanh Hau Giang 1845 V-XI 1681 91% XII-1V 163 8,9%
11 Séc Trang Séc Trang 1868 V—XI 1735 93% XII-1V 134 7,.2%
12 Bac Liéu Bac Liéu 1953 V-XI 1829 94% XI-1V 124 6,3%
13 CaMau Ca Mau 2360 V-XI 2128 90% XII-1V 232 9,8%
Bang 3. Tong luong tai nguyén nude mua phéan theo 04 viing quy hoach ctia nganh thily loi hién c6
trén LVSCL.
Lugngmua o NN Miia mua (V-XI) Mia khé (XI-VI)

TT Tén viing binh quén mua W e W e

(mm) (triéu m?) (triéu m?) Ty 1§ % (triéu m?) Ty 1§ %

1 T gidc Long Xuyén 1.622 8.073 7.044 87,2% 1.029 12,8%

2 Bén dao Ca Mau 2.015 34.432 30.986 90,0% 3.446 10,0%

3 Giira song Tién—Hau 1.493 12.134 10.921 90,0% 1.213 10,0%

4 Ta song Tién 1.485 13.788 12.368 89,7% 1.420 10,3%

Téng 1,733 68,428 61,320 90% 7,108 10%

3.1.2. Phan phéi mua theo thang

Khoéng chi ¢c6 mua ndm phan hoa rd nét theo mua ma con theo tirng thang trong nam.
Dua theo két qua tinh toan phan phdi mua theo thang co thé théy Thang c6 luong mua cao
nhat thuong roi vao thang X trong nim voi tong lugng mua chiém tor 13-23% tong luong
mua nam, thang c6 lugng mua nho nhat thudng roi vao thang II voi tong lugng mua chiém
dudi 10% tong lugng mua nam (Hinh 9).
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3.2. Tai nguyén nuwdc mat

3.2.1. Tai nguyén nudc mat ndi sinh

Két qua tinh toan tir mo hinh NAM tai Bang 4 cho thay tong lugng tai nguyén nudc mat
ttr mua ndi sinh trén toan bd LVSCL 13 27.9 ty m?, twong dwong luu lugng dong chay tong
cong toan ving 1a 946 m3/s. Sy phan phdi mua kha rd rét, mia can tir thang VI-XI gan nhur
khong c6 dong chay, trong khi d6 ngudn nude mit cha yéu trong mua mua chiém trén 90%
tong luong dong chay mit san sinh tir mua.



Tap chi Khi twong Thiy van 2021, 731, 54-68; doi:10.36335/VNJHM.2021(731).54-68 65

Bang 4. Tong luong nudce ndi sinh tir mua trén 04 ving tinh toan.

Téng Mua li (VI-XI) Mua can (XII-V)
TT Tén vung
(tridu m® W (triéu m®) Ty 18 % W (tritum®) Ty 1 %
1 Tu giac Long Xuyén 3.153 2.898 91,9% 255 8,1%
2 Ban dao Ca Mau 16.801 15.674 93,3% 1.127 6,7%
3 Giita song Tién-Hau 4.526 4.281 94,6% 244 5,4%
4  Tasong Tién 5.457 5.208 95,4% 249 4,6%
Téng 29.937 28.061 94% 1.876 6%

3.2.2. Tai nguyén nudc tur song chinh

Trén co s bd thong s6 duoc xac dinh: sir dung chudi dir liéu mua, luu luong tai Kratie
va myc nudc tai cac cua séng tir nam 2000-2019, tién hanh mo phong mé hinh Mike 11HD,
xac dinh tong lugng dong chay va lu tran qua bién gioi Viét Nam—Campuchia. Két qua cho
thiy toan tuyen bién gioi co tong luong chay tran khoang 42,9 ty m?, trong 6 mua 1ii 1a 40,2
ty m3 (chiém 94% tong luong chay tran qua bién gi6i), trong khi mua kho luong nudc qua
bién gidi qua cac song kénh nhanh chi khoang 2,7 ty m? (chiém 6% tong lugng chay tran)
(Bang 5). Nhu vdy, tong luong tai nguyén nudc mat dén LVSCL 1a 470,8 ty m?, trong d6
lwong nudc tir cac song chinh 1a 440,8 ty m3 (qua song Tién 1a 321 ty m?, qua séng Hau la
76,9 ty m® va luong nudc chay tran qua bién gidi 1a 42,9 ty m?) va luong nudce noi sinh tir
mua 1a 29,9 ty m? (Bang 5). Ty 1€ lugng nudc mat ndi sinh chi chiém 6,4% téng lugng nude
mit dén LVSCL, trong d6 mua lii chiém khoang 7,5% va mua kho rat nhé chi 1,9% (Bang
6). Trong khi do tong lugng dong chay ngoai chiém dén 93,6%, nhung phan phdi hang théang
cho thiy cic thang mua kho chi dat 2-6%, mua lu tir 8-16% tong luong nudce ca nam, déc
biét dong chay mua 1l thudng rat 16n va chu yeu theo song chinh ra bién nén rat kho sir dung.
Dong chay tran qua bién gioi tap trung chu yéu tir thang VIII-XI, gay bat loi cho san Xuat tai
ving Dong Thap Muoi va Tir Gide Long Xuyén (Bang 6). Hinh 10 trinh bay tong luong tai
nguyén nudc mua, nude mit va ty 1é cia tong lwong nude mit toan LVSCL. Hinh 11 trinh
bay phan phdi tong luong nude mua, nwdc mit séng chinh va chay tran bién gidi hang thang.

Bing 5. Tong lugng nudc mit tir song chinh va tran qua bién gidi vé LVSCL.

. Mua li (VI-XI) Mua can (XII-V)
STT Vi tri Tong - : :
W(tym¥) Tyl % W (ty m%) Ty 1€ %

Kratie* 424.,6 363,6 86% 61.0 14%
1 Téan Chau* 321,0 241,9 75% 79.1 25%
2 Chéau Ddc* 76,9 61,7 80% 15.2 20%
3 Chay tran bién gioi 42,9 40,2 94% 2.7 6%
Téng 440.8 343,8 78% 97,0 22%

Ghi chii: * Gid tri tinh tir 56 liéu thuc do

Bang 6. Két qua tong luong tai nguyén nude muwa, nude mit LVSCL.

STT Tai nguyén nwéc Téng (ty m%) Mua li (VI-XI) Mua can (XII-V)
1 Tai nguyén nudc mua 68,4 61,3 7,1
2 Tai nguyén nudc mat 470,8 371,9 98,9
2.1 Nudc mét ndi sinh 29.9 28,1 1,9
Ty 1€ 6,4% 7,5% 1,9%
2.2 Nudc mat ngoai lai 440,8 343,8 97,0

Ty 1¢ 93,6% 92,5% 98,1%
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Hinh 10. Tong lwong tai nguyén nudc mua, nude mit va ty 18 cta tong lugng nuwdc mét toan LVSCL.

Phan phdi tong lwong tai nguyén nwée mua, mit binh quan hang thang giai doan 2000-2019
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Hinh 11. Phan phdi tong lvong nudc muwa, nude mit song chinh va chay tran bién giéi hang thang.

4. Két luan

Bai bao di téng hop, phan tich tai liéu tir 20002019 két hop vdi sir dung cong cu mod
hinh MIKE-NAM, MIKE 1D di xiy dung dugc bd thong sé phit hop dé mé phong, tinh toan
cac ddc trung tai nguyén nudc mua, nudc mit trén LVSCL. Tir nhitng két qué trén day rut ra
mot s6 két luan sau:

Déi vi LVSCL, bai bao di nghién ciru ddc diém tai nguyén nudc mat trén LVSCL kha
hoan chinh, ddng bo va chi tiét. Cac két qua nghién ctru duge tinh toan dam bao du df tin
cdy, co thé dugc sir dung trong cong tac quan ly diéu hanh tac nghiép cling nhu dau vao cho
cac nghién ctru tinh todn khac ddi voi ngudn nude mit trén luu vuc.

Tai nguyén nudc mua: Tong lugng tai nguyén nudc mua la 68,4 ty m3, trong d6 mua
mua: 61,3 ty m?, mua kho: 7,1 ty m3. Luong mua mua mua chiém tir 90-94% tong luong
mua ndm (tp trung vao thang IX, X), muia kho chi chiém khoang 6-10% tong lwong mua ca
nam.

Tai nguyén nudc miat: Tong luong dong chay ndm toan luu vuc 1a 471 ty m?, tong lugng
dong chay mua can 13 371,9 ty m3 (chiém 79%), mua 1ii 1a 98,9 ty m3 (chiém 21%) so véi
tong lugng dong chay nam. Tong lugng nudc mit sinh ra tir mua ndi ving 1a 30 ty ty m?,
ngoai lai tir ngoai thugng ngudn 1a 441 ty m3.



Tap chi Khi twong Thiy van 2021, 731, 54-68; doi:10.36335/VNJHM.2021(731).54-68 67

So v6i cac nghién cuu trude day [2, 9], thi tai nguyén nude ngoai lai da gidm manh,
chtng to sy tic dong cua cac cong trinh thuong ngudn va bién doi khi hau di tac dong manh
mé& dén du song Mé Cong. Mua lii kéo dai 6 thang (VI-XI), tap trung chil yéu thang IX, X,
vao mua can lugng nudce noi sinh gén nhu khong con, lugng nude ngoai lai chi chiém tir 2—
6% tong lwong nude ca nam.

Tai nguyén nudc LVSCL c6 sy phu thude phan 16n vao dong chay tur ngoai chay vao
(thuong nguon) trong khi ngudn nudc trén LVSCL thyc té dang phai d01 mat voi su suy
giam vé chat luong va sd luong, bén canh d6 nhu cau nudc cho phat trlen kinh té cang gia
tang. Dé khai thac va sir dung bén vitng tai nguyén nudc viée danh gia tiém nang ngudn nuge
dé xay dung ké hoach, chién lugc phan bb tai nguyén nudc phu hop la yéu cau rat cap thiét.
Nghién cuu s€ 1a nguon thong tin, s6 liéu thiét yéu va la co sé dé phuc vu cong tac quan Iy,
quy hoach va phat trién ngudn nudc.

Cac két qua trén dugc tinh toan dya trén s6 liéu thuc do, két hop v6i st dung mo hinh
toan thuy van Mike NAM, thuy lyc Mike 11HD dugc hiéu chinh kiém dinh tét, tin cdy. Mac
di vay, viéc han ché vé s6 liéu do luu luong tai LVS Cutru Long, ddc biét 1a cac tuyén bién
gioi Viét Nam-Campuchia nén cac két qua trén phu hop vé mit tong lugng nudc thang, mua,
nam. Dé co cac két qua tot nhét, trong nghién ctru chuyén su ddi voi tmg mua, cyc tr thi
can phai co su d6i sanh vé dong chay bién gi6i day du hon.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: N.N.H.; Lya chon phuong phap nghién
cuu: NM.T.; HT.N.M.; Xu ly s6 liéu: NNML.T.; HT.N.M.; Chay mo6 hinh: N.M.T.; N.N.H.;
Xt Iy GIS va ban dd: N.M.T.; Phan tich két qua: N.N.H.; H.T.N.M.; N.M.T.; Viét ban thao
bai bao: N.M.T.; H.T.N.M.; Chinh stra bai bao: N.N.H., H T.N.M.

Loi cam on: Noi dung bai bio nay 1a mot phan két qua cia dé tai DPTDL.CN—44/18 do Bo
Khoa hoc va Cong ngh¢ tai trg. Nhom tac gid xin chan thanh cam on sy ho trg quy bau nay.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Application of Mike NAM and MIKE 11HD modeling tools to
calculation Ciru Long river basin surface water resources
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Resources and Environment, 93/95 Vu Xuan Thieu, Sai Dong, Long Bien, Ha Noi;
ha tnn@yahoo.com; manhtrinh02 1(@yahoo.com.vn

2 Hanoi University of Natural resources and Environment (HUNRE) , 41 Phu Dien, Bac Tu
Liem, Ha Noi; htnminh.tnn@hunre.edu.vn

Abstract: The Cuu Long river basin (CLRB) is the lower part of the Mekong basin located
in Vietnam which consists of 13 provinces/cities in the South with great potential for
economic development in agriculture, industry, fisheries, and ecotourism. Despite its dense
river/canal system, the CLRB's water supply depends heavily on the amount of water from
upstream. In order to serve the river basin management, planning, and sustainable
development, it is highly important to assess the rainwater resources, surface water coming
from upstream, and being in the CLRB. This study synthesized and analyzed documents
related to surface water sources, combined with the use of MIKE-NAM, MIKE 11HD
modeling tool to calculate and give a relatively clear picture of the characteristics and
current status of rainwater and surface water in the CLRB. The results showed that for the
whole CLRB, total rainwater resources is 68.4 billion m?, the surface water resources is 471
billion m? of which, generated from rainfall is 30 billion m?, from upstream through the
main river system and cross—transboundary spillage is 441 billion m?>.

Keywords: Surface water resources; Cuu Long River basin; MIKE-NAM; MIKE 11 HD.
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Tém tit: Song Sai Gon-DPdng Nai, noi cung cap dén 94% ngudn nudc thd dé san xuat
nudc dn udng va sinh hoat cho nhan dan TP H6 Chi Minh. Bai bao trinh bay phuong phap
1Ay mAu tai 18 vi tri (13 vi tri trén song Sai Gon va 5 vj tri trén song Dong Nai), phan tich
vi nhya trong méi truong nuwdc mat, tram tich. Nguon nudc khong chi 6 nhiém hiru co va
cac thong s6 hoa 1y ma con 6 nhidm do phat thai vi nhya. Két qua cho thiy xuit hién vi
nhuya dang manh, dang soi va hat vi nhya tir kich thuéc 0,1-5 mm. C6 228.120 sgi/m?
nuéc dén nhiéu nhat 715.124 soi/m® nuée va 11 dén 222 manh/m® nudc, trong tram tich
6,47 £ 1,45 dén 52,32 + 4,92 mg/kg, trung binh 21,77 + 6,9 mg/kg. Trong d6 PE 51,2%,
PP 27,1%, PVC 13,4% va 8,3% la cac loai nhua khac.

Tir khoa: Nudc mit; Song Sai Gon—Pong Nai; Tram tich; Vi nhya.

1. Giéi thi¢u

Vi nhua (microplastic) 1a nhitng phan tir nhwra rat nhé ma mét thuong khong nhin thay
duogc véi kich thude tir 0,3—-5 mm [1]. Vi nhya dugc phan loai thanh nhém vi nhya so cép
do con nguoi tao ra, bao gém hat vi nhya (microbead), sgi vi nhua (microfiber) va hat nhya
(plastic pellet/plastic nurdle). Nhom nhua thtr cdp dugc hinh thanh tir sy phan ra cta cac
san pham 16n hon dugc lam tir nhya. Cac san phdm nay dugc dua vao moi trudng do cac
tac nhén vt ly, sinh hoc va hoa hoc. Nhiing san pham dién hinh phan ré ra thanh vi nhya la
chai nudc, ludi danh ca va tai nhya, quan 4o, bao ho y té, khau trang...ciing 1a ngudn phan
rd ra thanh vi nhya. Hat vi nhya la nhing khéi nhya dic véi kich thuée 1 mm tré xudng,
soi vi nhya nam trong nhom vi nhya so cap, duong kinh cua chung nho hon 10 pm. Chung
1a nhiing soi nhya c6 ngudn gdc tir vai ty nhién va vai tong hop, voi thanh phan chi yéu
bao gom polyester, nylon. Céc loai vai microfiber khong hé than thién véi méi truong, boi
polyester va nylon duoc lam tir cac chit hoa dau. Ching khong thé tai ché hay phan huy
sinh hoc, chi c6 vai microfiber duoc lam tir polypropylene méi c6 kha ning tai ché [2-4].
Pugc sinh ra chii yéu tir cic mat hang tiéu ding, nhitng manh nhya c6 trong rac thai, tai
nilon, bao bi nhya, bui trong qua trinh mai mon cua soi vi nhya khi giat quf?m 40, khau
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trang, dd choi béng nhya, vi nhya cao su do lép xe hao mon....[2-4]. Hién nay, trén thé
gioi di danh rit nhiéu quan tAm trong viéc nghién ctru van dé rac thai vi nhya trong moi
truong nudc mat, trong séng ngoi va trén cac dai duong. Nhung c6 rat it tai liéu cong bd
nghién ctru vé 6 nhiém vi nhwra cho ving nude nudc ngot ndi dia, hau nhu céc thong tin dir
liéu chirng minh su c6 mat cia vi nhya trong song van con rat han ché. Cac con sdng va
bién, dai duong trén thé gi¢i da duoc chimg minh 1a 6 nhiém vi nhya ning, dic biét 1a tai
cac cira song [5]. Mic du rac thai nhya khong phai 1a mot vin d& méi, nhung chi gan day vi
nhua méi trd thanh tim diém cta cong dong khoa hoc véi cac bao cdo vé chu dé nay ngay
cang ting nhanh, dic biét 1a trong cac hé thong blen va cua song [6-8]. Vi nhya c6 xu
huéng tich tu trong tram tich & song hd théng qua tram tich hoa béi vi tram tich phan anh
su twong tac lau dai gitra nudce va dat [9-12]. Tich tu cia vi nhya trong tram tich bo bién
cua 18 quéc gia, Viét Nam dung thr 4 theo The Wall Street Journal 2010 tur sau luc dia,
cho thdy su 6 nhidm bai vi nhya trén quy mé toan cau [13]. Ngoai ra nhiéu thong tin nghién
ctru da khang dinh trdm tich day song va dai duong chtra dung rat nhiéu vi nhya [14-19].
Vi nhya ngay cang 6 nhiém véi mat do cao, tich tu theo thoi gian va dac tinh bén v&i moi
truong [20-22]. Cac minh ching két qua nghién ctru mat do vi nhua cao trong moéi trudng
nude séng va tram tich da duoc xac nhan rd rang. Mirc ¢ 6 nhiém vi nhya tuong quan véi
cac khu vuc d6 thi, vi nhua & nhiéu dang khac nhau nhu sgi, manh, vién va hat trong moi
truong nude va dén tir hai ngudn chinh, d6 1a ngudn gdc tir thiy sinh va ngudn trén dat lién
[23-24]. Gan day, sy da dang vé thanh phan va két ciu bé mit ciia vi nhya trong tram tich
clia cac vung nudce do thi trén thé gi61 da duoc nghién ctru ¢ Trung Qudc va nu6e Anh [25-
26]. Cac tac gia da tim ra sy phan bd cua vi nhwa trong trdm tich cia cac hd trong d6 thi co
nong d6 cao va da gay bat loi cho cac sinh vat dy. Panh gia kha nang phén b polystyrene
trén mo hinh thyc nghiém cho thdy chi sau 15 phut theo dudng u6éng mot lidu cac hat
polystyrene thi c6 6% sb hat dd vao ngay t6i vong tuan hoan [2]. Loai nhya polystyrene da
dugc Co quan nghién ctru Ung thu Thé gi6i (International Agency for Research on Cancer
— ICRA) phan loai thuoc nhom 2B — nhom chat c6 kha ning gy ung thu trén ngudi. Phoi
nhiém polystyrene c6 thé gay dot bién gen, pha huy DNA, nguy co gy nhiém bénh ung
thu [3-4].

Phén tich méi & Anh da phat hién 6 nhiém vi nhya ¢ tit ca 10 hd, séng va cac hd chua
duoc léy mau. C6 hon 1.000 manh nhya nhd trén mdi lit nudc & song Tame, Manchester,
Anh. Ngay ca ¢ nhiing noi twong ddi xa nhu Thic nudc Dochart va Loch Lomond &
Scotland ciing chtra 2 hodc 3 manh nhya trén mdi lit nudc. Song Thames & London c¢6
khoang 80 vi nhua trén mdi lit nuéc, twong tu nhu séng Cegin ¢ Bic Wales. Song
Blackwater & Essex c6 15 hat vi nhua. Ullswater ¢6 30 hat va hd chira Llyn Cefni &
Anglesey c6 40 hat [11]. Tai Vi¢t Nam, tir 2000 dén 13.000 tin manh vun nhua trdi ndi
duogc thu thap hang nam trén cac kénh chinh ctua doé thi [2-4].

Nghién ctru vé dic trung 6 nhidm vi nhya trong nudc mat tai 3 ving bién, Tién Giang,
Can Tho va Ba Ria—Viing Tau. Nong d6 6 nhiém vi nhya cao nhat ¢ ving bién Tién Giang
va thap nhit & ving bién Can Tho, kich thudc vi nhya dao dong khoang 0,25-0,5 mm va 1—
2,8 mm, v6i mau sic kha da dang [6]. Tai khu vuc Can Gid va cira Ba Lat di cho thdy dau
hiéu nhiém ban cia rac thai nhya trong méi truong. Tuy nhién, cac nghién ctru nay chua
dua ra ndi dung cu thé vé quy trinh tach va phéan loai vi nhya trong moi trudng tram tich
phu hop véi diéu kién Viét nam. Gan day ciing da co nhiing ket qua nghién ctru phuong
phap xac dinh hat vi nhya trong méi trudng trim tich bai triéu ven blen ap dung thur
nghiém tai xa Pa Loc, huyén Hau Loc, tinh Thanh Héa. Tram tich bai triéu c6 ham luong
hat vi nhya tir 0,02-0,0798 g/kg véi gia tri trung binh 0,0229-0,0089 g/kg, tuwong Gng véi
2532-6875 manh vi nhwa/kg tram tich [4]. Cac nghién ctru mo ta chung chung, chua co
phéan tich dinh lugng vé sb luong, vé kich ¢& hat, nhiing tac hai dén con nguoi va sinh vat
[2]... Vi vay, con thiéu co s& khoa hoc dé dé xudt cac giai phap bao vé ngudn nudc khi xa
thai nudc thai vao moi trudng nudc mat; day ciing con 1a van dé cap bach can duoc quan
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tam. Néng dd vi nhya dugc quan sat théy & cac vinh thép hon néng do vi nhya dugc ghi
nhan tai cac song. Cu thé, & cac song, vi nhya thé hién su bién ddi néng do da dang tur 2,3
hat/m? & song Hong dén 2.522 hat/m? & song T6 Lich v6i ndng do thip hon & song chinh va
néng dd cao hon ¢ cac song nhd va do thi, dac biét ¢ cac vung tiép nhan nudc thai chua qua
xir ly. Trong cac vinh, ndng d6 vi nhua thay doi tir 0,4 hat/m? & vinh Cira Luc dén 28,4
hat/m3 & ctra song Dinh [12].

Céc két qua nghién ctru gan day cho thdy chit luong nuéc song Sai Gon—DPdng Nai
dang c6 nhiing chuyén bién x4u di rat nhiéu, dic biét 1a sy c6 mat cua vi nhua [2]. Song Sai
Gon duoc danh gia 13 con séng thai ra nhidu nhya thir 5 ¢ Viét Nam va tht 45 trén thé gidi
[2]. Uéc tinh hang ndm c6 khoang 115-164x10'? hat vi nhuya dang soi nhan tao duoc thai
vao vung nudc séng Sai Gon [4]. Nghién ctru phuong phap khao sat sy phat thai vi nhya ra
bién, ap dung ¢ song Sai Gon cho thay trong tong 660 kg mau phat hién duoc 7,6% 1a nhua
(dua theo khoi luong), 90,7% la hop chét hitu co va 1,7% vat liéu con lai. Hay nghién ctru
duoc thuc hién tai kénh Nhiéu Loc—Thi Nghe cho théy su ton tai chi yéu cda soi va manh
v& nhya v6i ndng d6 twong tmg 1a tir 72.000 dén 519.000 soi/m? nude va 10 dén 223
manh/m® nuée [26]. Udc tinh tong lwong manh vun nhwa ¢ thuong luu song Sai Gon la
1,1x10% tn/ndm vao nam 2018 (1,4-1,6x103 tin/nam néu ngoai suy trén tong lugng nudc)
[19] Theo két qua nghién ctru trén song Sai Gon mat d6 vi nhya dang soi tai mdi diém tir
172.000 s¢i vi nhwa/m? nudc dén 519.000 soi vi nhia/m3 nudc; dang méanh tir 10 manh/m?
nuéc dén 223 manh /m?® nuée [13]. O ving bién Tién Giang, Can Gid va Ba Rja—Viing Tau,
mat do vi nhua dao déng tir 0,04-0,82 soi vi nhua/m3 nudc bién, thép nhét & vung Can Gio
va cao nhat & ving Tién Giang [15]. Nhitng tac dong cua hat vi nhya 1én strc khoe con
nguoi va dong vat phu thugc vao nong dg, thoi gian phoi nhiém. Do kich thude rat nho va
tinh ky nudc cua cac hat vi nhwa, giap ching dé dang di qua hang rao nhau thai cling nhu
méu ndo, c6 thé vao duong tidu hoa va phdi, nhiing vi tri tiém an nguy co bi ton thuong.
Khi vao co thé, chung c6 thé gay stress oxy hoa cac té bao, dan dén kich hoat nhiém tring,
suy giam hé mién dich, rdi loan qué trinh ndi tiét. Nguy co anh hudng dén sirc khoé con
ngudi va sinh vat khi tiép nap hat vi nhya vao co thé. Sy tich luy sinh hoc va doc tinh cta
hat vi nhya trén dong vat c6 vu, tuy nhién, cling nhu nhiing chat doc hai khac, nhitng tac
dong cua hat vi nhya 1én stc khoé con ngudi va dong vat phu thudc vao thoi gian phoi
nhiém va néng do. Pac tinh ky nudc va kich thude nho, cac hat vi nhya co thé vao duodng
tiéu hoa va phdi, nhitng vi tri tiém an nguy co bj ton thuong. Pong thoi cac hat vi nhya co
kha nang hép phu cdc vi sinh vat hay « chit 6 nhiém doc hai. Khi vao co thé, ching co thé
kich hoat nhiém trung, suy giam hé mién dich, rdi loan qua trinh noi tiét. Phan tir nhya dang
s01 con dugc tim thdy trong phdi nguoi, cic cong trinh nghién ciru chi ra rang hat vi nhya
ton tai trong khong khi 1a nguyén nhan chinh giy ra va lam cho té bao phoi san xuit cac
chit khang viém theo tu nhién.

Nhiéu nha nghién ctru canh béo, cac loai khau trang chira chit déo vi mé va nano cung
cac chat doc hai khac gay ra nguy co tiém an cho moi truong. Chung ta s dung 129 ty
chiéc khau trang trén toan ciu mdi thang, tic 1a 3 triéu chiéc mdi phat. Hau hét chung la
khau trang dung mot lan duoc 1am tir cac so1 vi nhya [11]. V61 viée ngay cang co nhleu bao
c40 vé virt bo khau trang khong dung cho can phai nhén ra méi de doa moi truong tiém an
nay va ngan chan no trd thanh van nan tiép theo vé 6 nhiém nhya. TP.HCM mdi ngay phai
xtr 1y khoang 9.000 tin rac thai sinh hoat, co so ha tang, quan 1y chét thai ran, hé thong xu
Iy rac thai cha yéu 1a chén lap. Thoi gian phan hity cac chit hitu co trong nudc tir 7—15
ngay, nhung nhiing san pham 1a vat dung nhu chai nudc nhya, tai ni-1ong, khau trang, ban
chai danh rang... thoi gian phan hay tir 50-500 ndm. Qua trinh phan hiy khong lam nhua
bién mat ma chuyén thanh nhimng hat vi nhya. Hat vi nhya di vao nuéc thai, ao, song rach,
mach nudc ngﬁm. .. khi tom cé, dong vat an hoac uéng nguén nudc nay déu c6 hat vi nhya
trong co thé. Do d6, con nguoi cé thé nubt nhitng hat vi nhya thong qua ngudn thirc an nhu
mudi, rau cu, tdm ca, nude uéng da nhiém hat vi nhua.
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Nghién ctru x4c dinh mirc d6 phat thai vi nhya trong nudc va trim tich song Sai Gon—
Déng Nai. B6 sung dir ligu vé mirc d6 6 nhidm vi nhyua trong nudc, trAm tich va tinh toan
duoc ti 1€ thanh phén vi nhya trong h¢ théng nudc mat lam co s¢ dir liéu cho cong tac bao
vé mdi trudng nude song Sai Gon-Pdng Nai.

2. Phuong phap nghién ciru

2.1. Khdo sdt thiee dia va ldy mau

Cong tac khdo sat ldy mau nudc va tram tich, thong tin chi tiét thu thap dugce tur sy
khac biét Ve khong gian, thoi gian ciia 6 nhiém nhua s€ giup xac dinh cac ngudn truc tiép
hodc ngudn phat tan cta cac hat nhya. Cac ngudn truc tiép nhu rac thai cac khu dong dan
cu, van chuyén rac nhua tir séng nay sang song khac trong khu vuc 14y miu. Nghién ctu
duogc thuc hién trén song Sai Gon—Pong Nai, nhanh song Sai Gon tir hé Dau Tiéng dén nga
ba song Vam Thuat 3 (khu vyc giap Huyén Hoc Mon va Thi tran Lai Thiéu) dén ctra séng
Sai gon (ngd ba song Sai Gon-DPdng Nai) (Hinh 1). Mudi ba diém 1dy mau (mau nudc mat
va tram tich) duoc bd tri trén cac ngd ba giao nhau giita song Sai Gon—Pong Nai va céac
kénh, rach chinh chay ra tir cac khu dan cu, khu cong nghiép, va khu néng nghiép/dat tu
nhién vao séng. Trong 13 vi tri dugc ldy mau don nudc mit va tram tich. Trong do, cac
diém tir s6 2-SGL3, 3-SGL5, 6-SGLS, 9-SGL13, 10-SGL14 (bang 1), duoc lay mau kep
(miu a va b). Mau a 1a 1y trén song Sai gon, xung quanh ngi ba song, va mau b dugc 1ay
trén cura kénh/rach (cach meép song Sai gon khoang 20-50 m v¢& phia trong kénh/rach).
Nhanh séng Dong Nai ciing duoc thuc hién theo bd tri trong tu trén 5 vi tri ldy mAu, tai cac
vi tri 15-DNL2, 16-DNLS5, 17-DNL6, 18-DNL8 (Bang 1). Viéc lay mau nhu vay dé dam
bao tinh chinh x4c khi ddnh gia anh hudng ctia cac dong chay vao song Sai Gon—Pdong Nai.

SO DO VI TRI LAY MAU
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Hinh 1. So d6 vi tri iy mau.
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Bang 1. Danh muc vi tri ldy mau séng Sai Gon-Ddng Nai.

No.  Vitri  Kyhitu X(m) Y (m) Ms ta Ly dolya chon
vi tri lay mau
Song Sai Gon
1 BénCui SGL2 644827 1254580 Cau Dau tiéng song Sai  Thwong ngudn séng Sai
Gon, thi tran Dau Tiéng, Gon tr hd Dau Tiéng
Tay Ninh chay ra
2 Bén St SGL3 658638 1233625 Song Sai Gon, cach Phan séng Sai Gon khi
ciu Bén stic 200m vao dia phan TP.HCM
3 HoaPhu SGLS5 676392 1215574  Tai tram bom Hoa Phu Tai tram bom Hoa pht
trén song Sai Gon
4  PhuCuong SGL6 679897 1214384 Cau Phu Cudng trén Soéng Sai Gon chay qua
—Thu Déu song Sai Gon TP Thi Dau Mot Binh
Mot Duong
5  CuaCau SGL7 681022 1208298 Vi tri cira ra cua Cau Soéng Cau Sang trudc
Sang sang—song Sai Gon khi  hop luu véi song
Sai Gon
6  CauPhu SGL8 684991 1205652  Cau Phu Long trén séng Vi tri sau khi chay qua
Long Sai Gon Lai Thiéu, Di An Binh
Duong
7  Cuasong SGL10 686313 1199038 Cta ra cua song Vam Tu song Vam Thuat
Vam Thuat Thuét-song Sai Gon trudc khi hop luu sdng
Sai Gon
8 Ctrarach SGL12 691208 1197649 Ngay vi tri cta ra cta Tu Rach Tracomeco
Tracomeco Rach Tracomeco—song (Nhiét dién Thu bDuc)
Sai Gon truéc  khi  hop luu voi
song Sai Gon
9  CtraRach SGL13 691142 1195995 Ngay vi tri cira ra cia Tu Rach Chiéc (dong
Chiéc Rach Chiéc—song Sai chiay Cang Phuéc Long)
Gon khi  hop luu véi séng
Sai Gon
10 Ngaba SGL14 688430 1196061  Cau Kinh, Binh Thanh Vi tri hop luu Kénh
Thanh Da Thanh Pa va song Sai
Gon ha nguon
11 Ctra Kénh SGL15 687240 1192886 Cong vién Cang Ba Son  Tu Kénh Nhiéu Loc Thi
Nhiéu Loc Nghe truéec  khi  hop
Thi Nghe luu véi sdng Sai Gon
12 Ctra Kénh SGL16 688430 1189976 Cang Tan Thuin Tu Kénh Té trudec  khi
Té hop lwu voi song Sai
Gon
13 CauPao SGL17 690745 1192026 Cau Pao Kim Cuwong/ Tir Gidng Ong Té trudc
Kim cuong Céu Thoi Pai khi  hop luu véi séng
Sai Gon
Séng Pong Nai
14 HiéuLiém— DNLI 738880 1239992  Cira ra H5 Tri An vao HO Tri A trude khi chay
Thuy dién song Pdng Nai vao song Pong Nai
Tri An
15 Ngabasong DNL2 714121 1228955  Bén pha Hiéu Liém Hop luu sdng Bé va song
Bé-song DPong Nai
DPong Nai
16 CauAnHao DNL5 702017 1203356 Cau An Hao Ngi 3 hop luu song

Pong Nai di vao TP.
Bién Hoa (Héa chit Bién
Hoa, Nhua Déng Nai,
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No.  Vitri  Kyhiéu X(m) Y (m) Mb ta Ly dolya chon
vi tri lay mau
Cty Proconco,)

17 CwaRach  DNL6 702810 1199387 Vi tri cira ra Rach Pong Tir Rach Pong Tron hop
DPdng Tron Tron—s6ng Pong Nai lwu v6i song Pong Nai

18 Ngabasong DNLS 701024 1192244 Ngay vi tri cira ra cia Cira ra song Tic vao
Téac—song song Tac vao song Soai séng  Soai  Rap—song
Soai Rap Rap-soéng Dong Nai DPong Nai

2.2. Dung cu lay mau nudc va tram tich

Chon vj tri 1y mau nudc mit nay 14 nhitng vi tri dong chay c6 thé mang mot luong 16n
rac thai nhya tir thugng nguon song Sai Gon chay qua cac khu dan cu dong dic va khu
cong nghiép cua Tp. HCM va tinh Binh duong. Cac miu nudc mit duge thu thap tir nim
2020-2021 bang cach sir dung ludi Newston co kich thude 1x1 m? mat ludi 500 um duge
ghép ndi voi nhau dai 3 mét. Cac ludi duoc dat canh nhau két ndi bang cac thanh nhom &
phia trén va phia dudi. Cac ludi két ndi véi chiée thuyén bang day thép va mét cai moc 16n.
(Hinh 2b). C6 gin thiét bi do luu toc dong ciing dugc sir dung dé do van tdc dong nudc tai
thoi diém 14y miu. Mau s& duoc 1ay tai 02 vi tri gitra dong va hai bén bo, thoi gian iy mau
khoang 30 phut/vi tri vao luc triéu xudng.

Hinh 2. Dung cu liy miu vi nhya trong trim tich va nu6c mit: (a) Gau lay mau vi nhya trong trAim
tich; (b) bo thu mau Neuton véi luéi 500 pm.

Cac mau nude dé phat hién mat do nhya st dung ludi kéo tur cac vi tri (1-18) bang 1;
chiéu dai kéo 1ay mau 1a 300m, ludi ngap siu 2—4 m. Thu mau vi nhya trong tram tich: Mau
vi nhya 14n trong trim tich & 16p 2-10 cm s& duoc 1y bang gau thu miu chuan Ekman—Birge
kich thugc 20x20x35 cm (Hinh 2a). Méu s& duoc lay tai 02 vi tri cach nhau 20 m (giita dong
va hai bén bo).

2.3. Phuong phdp phan tich thanh phan vi nhiea trong nwée mat va tram tich

Nghién ctru miu tram tich, vi tri ldy mdu trAm tich cing véi vi tri lay miu nudc,
phuong phap xac dinh FTIR SEM/EDS, tram tich dugc ldy bang gau liy mau, dién tich lay
mau 1a 500 cm?, d6 sau 2-10 cm, khdi lugng mau 1a 0,5 kg/mau. So d6 cac budc thuc hién
phan tich vi nhua duoc thé hién trong hinh 3.
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Hinh 3. So d6 thuc hién phan tich vi nhya: (a) Vi nhya trong nudc; (b) Vi nhua trong trim tich.

2.4. Phwong phdp kinh hién vi dién tir quét (SEM — Scanning Electron Microscope)
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Kinh hién vi dién tir tao ra anh v&i d6 phan giai cao ctia bé mit mau vat bang cach su
dung mot chim dién tor quét trén bé mat mau. Viéc tao anh cia mau vat duoc thyc hién
thong qua viéc ghi nhén va phan tich cac birc xa phat ra tir twong tac cia chum dién tur voi
bé mit mau vat, xac dinh kich thudc hat vi nhya. Sau qua trinh xur 1y, mau dugc dit dudi
kinh hién vi dién tir quét Jeol 5410 LV, do phong dai 40X va tat ca cac hat vi nhua c6 mat
duoc dém va xac dinh 12 manh, vién, duong/sgi, mang hoac bot. Thong tin nay cho tat ca
cac loai kich thudc ghi lai trén mot bang dit liéu cho mdi mau. Cac hat vi nhua duoc xac
dinh, sau d6 dit vao lo thiy tinh c6 ndp 4 mL va dan nhin niém phong va cét gitt, bao quan.
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Hinh 4. Ngudng quan sat dugc cia SEM.
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2.5. Quang phé hap phu FTIR (Fourrier Transformation InfraRed)

Phuong phap FTIR (Fourrier Transformation InfraRed) hoat dong dua trén sy hap thu
burc xa hong ngoai cta vat chat cin nghién ciru. Phuong phap nay ghi nhan cac dao dong
dac trung cua cac lién ket hoa hoc gitra cac nguyén tur. Phuong phap nay cho phép phan tich
v6i ham luong chat mau rat thip va co thé phan tich cau trac, dinh tinh va dinh lugng. C6
thé dat do nhay rt cao ngay ca khi méu chi c6 bé day ¢& 50 nm... Viéc xac dinh cac hat vi
nhwa duoc hd trg bang cach sir dung may quét quang phé hong ngoai bién ddi Fourier
(FTIR). Dé phan tich FTIR, cac lo mau di duoc rira sach va do vao dia petri kho, sach, co
dan nhan (duoc phan cach theo phan kich thudc) va dit trong 16 sdy ¢ nhiét d6 50°C cho
dén khi dia petri va cac chat bén trong kho. Cac hat riéng 1¢ sau d6 duoc di chuyén khoi dia
petri béng kinh hién vi (Leica EZ4HD, zoom 8-40x, camera 3Mpixel tich hop) va dugc dat
trén FTIR (PerkinElmer Spectrum Two ATR; 450/cm dén 4000/cm, 64 1an quét, d6 phan
giai 4/cm). Cac phd thu duoc duoc so sanh voi cac thu vién quang phd dé tim ra su tring
khop gan nhat va xac dinh thanh phan hoa hoc. Do tring khdp tir 70% trd 1én duoc coi 1a
du dé xac nhan.

2.6. X Iy 6 liéu

Két qua phén tich thanh phﬁn ) lugng Vg‘l khéi luong hat vi nhya duoc tinh toan gia tri
trung binh bang Microsoft Excel, va phan mém Sigmaplot 12.0. Kich thudc cta cac hat vi
nhya dudi kinh hién vi dugc xac dinh bang phan mém Image Focus v3.0.

3. Két qua va thao ludn

3.1. Muec do tdp trung cua vi nhwa trong moi trueong nuwdc mdt

Két qua ban dau phan tich nuéc mit c6 ham luong vi nhwa 16n, co tir 228.120 soi vi
nhwa/m® nudc, nhiéu nhit 715.124 soi vi nhya/m® nude (mau nude 1ay ven bo séng 3—5 m),
23-300 manh va mang vi nhya/m? nudc c6 kich thuéc nhé hon < 5 mm (miu ldy giita song
0 do sau 2—4 m).

BIEU DO LU'ONG VI NHUA TRONG NUO'C MAT CUA SONG SAI GON - BONG NAI

(soifm3nwréc)
.

/i nhwa nwdc mat — AN~ eeSe=Trung binh DI

Hinh 5. Vi nhwa dang soi tai cic diém thu miu.

3.2. Mikc do tdp trung ciia vi nhiea trong moi truong tram tich

Mau duoc phan tich co6 khoing 38-498 manh/kg trém’ tich kho, manh nhwa co6 kich
thude tur 0,1 mm va 0,1-0,5 mm 12‘1’ chu yéu, trong dé nhyua két qua thu dugc nhya PE chiém
51,2%, PP chiém 27,1%, PVC chiém 13,4% va 8,3% la cac loai nhua khac.



Tap chi Khi twong Thuy van 2021, 731, 69-81; doi:10.36335/VNJHM.2021(731).69-81 77

Két qua nghién ctru cho thay khoi lwong hat vi nhya trong tram tich tai cac diém lay
méu (1-SGSL2, 3-SGSL3, 5-SGSL5, 7-SGSL6, 9-SGSL13) dao dong tir 6,47 + 1,45 dén
52,32 + 4,92 mg/kg véi gia tri trung binh 21,77 + 6,9 mg/kg. Phan b khong dong déu vé
khéi lwong tai cac diém lay mau, (2-SGSL2, 4-SGSL6, 6-SGSLS8) (Hinh 5). Budc dau cho
thay khi triéu xudng co s6 hat co kich thude rat khac nhau do ling dong tinh tai cac vi tri
ven bd (cach bo 5 m). Tuy nhién, dé xac dinh dugc chinh xéc cua su khac bi€t nay can tién
hanh cac nghién ctru sau trong thoi gian t61 dé lam 1o dugc cac yéu t6 chi phdi su tich iy,
ling dong hat vi nhya trong tram tich. Sy khac biét vé thanh phan khdi lwong hat vi nhwa
clia cac mau tai ciing vi tri ldy mau khoang 15-20% gia tri (Hinh 6).
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Hinh 6. Két qua xac dinh vi nhya trong trdm tich duéi kinh hién vi huynh quang.

Hinh 7. V6i d6 phong dai 100x thé hién vi nhya dang manh (A) c6 chiéu dai 229,49 um; dang sgi
(B) ¢ chiéu dai 524,68 pum va dang hat (C) c6 chiéu dai 1 13,81um.
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Hinh 8. Két qua dinh danh vi nhya trong tram tich bang FTIR.

Nhom CH; kéo dai trong khoang budc song 2911-2846 cm™!, bién dang udn & 1515
cm™! va cac bién dang khac déu c6 bude song tuwong tu nhu phd IR dic trung cia HDPE.
Phan tich thanh phan hat vi nhya bang kinh hién vi soi néi cho thiy tong sb hat vi nhwa dao
dong trong khoang 2.873 dén 4.951 hat vi nhwa v6i gia tri trung binh 13 3.926 hat vi
nhya/kg tram tich. Tuong ty nhu thanh phan khéi luong, su khac biét vé s6 lugng hat vi
nhua trong mdi trudng tram tich tai cung mot vi tri lay mau la khong dang ké. So sanh véi
cac khu vuc tuong tu tai Viét Nam, sé luong hat vi nhya trong tram tich song Sai Gon—
Pong Nai cao hon 6 rét.

3.3. Thanh phan s6 heong hat vi nhiea trong nuée va tram tich séng

So sanh mirc d§ nhiém ban vi nhya tai song Sai Gon-Dong Nai voi mot vai dia diém
khéc tai Viét nam (Tai Can gid trong moi truong tram tich 1a bai cat), kich thudc hat 0,3—
0,5 mm, hat vi nhya 0—666,7 hat vi nhua/kg [13] tai cura Ba lat 45-3.235 hat vi nhua /kg

[14].

Hinh 9. Mu vi nhya trong nudc trong tram tich tir kinh hién vi soi ni.

Két qua ving nudc mit, cac vi nhya co cic mau sic va hinh dang khac nhau, str dung
ludi c6 kich thude 16 300 um dé bat mau, dung dung dich Fe(Il) va H,O, d loai bé chit
hitu co dé phan hity, phan loai thanh phan kich ¢& va hinh dang bang kinh hién vi. Ldy mau
bang ludi trong 13 ngay lién tuc tai cau Tha Thiém, ldy mau tir 8:00 dén 15:00, chiéu dai
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bt mau 12 300 m. O nhidm vi nhya cao hon 3-5 1an so voi cong bd trude day. Khao sat vi
nhua tai ngd ba Thanh da, vi tri hop luu kénh Thanh da va song Sai Gon ha nguén. Két qua
phan tich vi nhya cho thdy sy ton tai chil yéu cia sgi va manh v& nhya véi nong do tir
228.120 soi/m* nudc dén nhiéu nhat 715.124 sgi/m? nudce va 11 dén 222 manh/1m? nudc.

4. Két luan

Nghién ctru sy phat thai vi nhua trong nuwdc mit va tram tich song Sai Gon—Pong Nai
g6p phan vao cong tac bao vé ngudn nudc. Tai nhimng vi tri 14y mau nghién ctru 13 nhitng
noi dong dan cu, c6 luong thai chat thai rdn 16n, ngd ba hay noi hop luu cia nhimg kénh,
song nho vao song Sai Gon—Pong Nai, da 1am cho myc dich van dé nghién ciru duoc sang
to (vi tri lay mau 2-SGL3, 3-SGL5, 6-SGL8, 9-SGL13, 10-SGL14, bang 1). Nghién cuu
con ldy mau nudc mit, mau trim t1ch xung quanh vi tri lay lay nude tho cia nha may xu ly
nudc sinh hoat trén song Sai Gon-Pong Nai ¢ d6 sau 4 m. Cac sb liéu nghién ctru cho thay
murc dJ phat thai vi nhya trén sdéng Sai Gon- Dong Nai ¢ dang manh, hat, dang soi vi nhya
cao hon cac nghién ctru trude tir 3-5 lan. Két qua phan tich nuéc mat c6 ham lugng vi nhwa
16n, ¢ tir 228.120 soi vi nhya/m? nude, nhiéu nhat 715.124 soi vi nhua/m3 nude. Khdi
lwong hat vi nhua trong trim tich tai cac diém léy mau (1-SGSL2, 3-SGSL3, 5-SGSLS5, 7-
SGSL6, 9-SGSL13) dao dong tur 6,47+1,45 den 52,324+4,92 mg/kg voi gia tri trung binh
21,77+6,9 mg/kg. Phan bd khong dong déu vé sb luong, khdi lugng tai cac diém 13y mau,
(2-SGSL2, 4-SGSL6, 6-SGSL8). Xac dinh vi nhya trong nudc, trim tich song Sai Gon
DPdng Nai bude dau cho thiy tién hanh thuan loi va c¢6 kha ning mé rong 4p dung cho cac
luu vuc song khac.

Dong gop cua tac gia: Xay dung y tudng nghién ciru: H.P., HT.N.H., NL.N.T., D.V.D;
Lua chon phuong phap nghién ctru: H.P.,, HTN.H., NLN.T., D.V.D.,, Phan tich mau:
HP., HTNH. NLN.T., T.G.H; Ldy mau: HP., HT.N.H.,, NLN.T., T.G.H; Viét ban
thao bai bao: H.P., H.-T.N.H.; Chinh stra bai bao: H.P., HT.N.H., NLN.T., b.V.D.

Loi cdm on: Nghién ctiru nay duoc thuc hién dudi sy tai trg cua dé tai nghién ctu Vi nhya
trong nudc mat va tram tich song Sai Gon - Pong Nai, ciia Vién Phat trien Cong nghé Moi
truong va Tai nguyén nudc Pha My.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhiing nghién ctu trudc day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Study on the dispersion of microplastic pollution in water and
sediments of Sai Gon—Dong Nai River
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Abstract: The Sai Gon—Dong Nai River, which provides up to 94% of raw water to
produce drinking and domestic water for the people of Ho Chi Minh City. This paper
presents a method of sampling at 18 locations (13 locations on the Sai Gon River and 5
locations on the Dong Nai River), analyzing microplastics in surface water and sediments.
Water sources are not only polluted by organic matter and physicochemical parameters but
also by microplastic emissions. The results showed the appearance of microplastics in the
form of thin, fibrous and microplastic particles from 0.1-5 mm in size. There were
228,120 fibers/m> of water to a maximum of 715,124 fibers/m® of water and 11 to 222
pieces/m? of water, in the sediment 6.47 + 1.45 to 52.32 + 4.92 mg/kg, an average of 21.77
+ 6.9 mg/kg. Of which PE 51.2%, PP 27.1%, PVC 13.4% and 8.3% are other plastics.

Keywords: Surface water; Sai Gon—Dong Nai River; Sediment; Microplastics.
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Tém tit: Bai bio ndy nghién ctru 4p dung mo hinh can bang nudc MIKE HYDRO BASIN
(MHB) dé danh gia kha nang dap tng ciia nguon nudc cho cac nhu cau sir dung nude khac
nhau trén luu vue song (LVS) Ctru Long. Toan b LVS duoc phan thanh 120 vung quan ly
téng hop ngudn nudc. Nhu céu str dung nu6e duoc tinh toan cho 6 myc dich sir dung gém
sinh hoat, cong nghiép, trong trot, chin nudi, nudi trong thiy san, cac nhu cau khac va dugc
g161 han ¢ nudc ngot. M6 hinh MHB tinh toan can bang nude theo thoi doan ngay cho nim
hién trang 2020, nham x4c dinh chi tiét tong lwong nudc thiéu ca nam, thoi gian thiéu nudc
trong nam, cac thang thiéu nudc trén toan LVS va trén 120 vung quan ly tong hop ngudn
nudée. Két qua tinh toan cho thay, tong luong nudce thiéu ca nam trén toan LVS chiém khoang
11,4% tong nhu cau sir dung nude, thoi gian thiéu nhiéu nhat vao thang 24 (19,1-19,6%),
khu vuc thiéu nhiéu nhat 13 ving ban ddo Ca Mau. M6 hinh MHB 4p dung v6i LVSCL ¢6
thé duoc sir dung nhur mot cong cu danh gia nhanh va thuan tién dé danh gia kha nang dap
ung cua nguén nudc ung voi cac kich ban quy hoach khac nhau, ttr d6 1am co s& cho viée
lwa chon cic phuong an phan bd ngudn nuée phi hop.

Tir khéa: Can bang nudc; Ciru Long; Mé Kong; Mike Hydro Basin; Tai nguyén nudc.

1. M& dau

LVSCL c¢6 vi tri it quan trong trong phat trién kinh té—xa hoi cia ca nude. Voi tiém
ning noéng nghiép 16n, trong nhiéu nim qua, LVSCL luén déng gop khoang 50% tong san
luong lwong thuc ca nude, bén canh vai tro chu dao trong xuét khau gao, LVSCL cung cép
70% luong trai cdy, 65% san lugng thuy san ctia ca nudc [1]. Ngudn nude LVSCL duoc ddnh
gia 1a doi dao, tuy nhién trong nhitng nam trd lai ddy tai nguyén nudc trén LVS di va dang
ddi mat v6i nhiéu thach thuc nghiém trong nhu nudc bién dang, han han, thiéu nudc, gia ting
xam nhap man, x6i 16 bo song, bo bién, sut lan dit. .. Nguyén nhan thuc trang trén la do khai
thac va su dung tai nguyén nudc qua murc, khong hop Iy va hiéu qua LVS, dac biét 1a &
thuong luu Mé Cong. Pong thoi anh huong cua bién d6i khi hau ciing nhu cach phéi hop
trong quan ly tai nguy€n nudc gop phan quan trong dan dén cac van dé trén. Nhu vay, quy
hoach tong hop LVSCL s& 14 cong cu hiéu qua hd tro quan 1y tong hop tai nguyén nudc, dong
thoi 1am co sé cho viée diéu chinh va dinh hudng khai thac, st dung nudc, bdo v¢ tai nguyén
nudc cta cac nganh cling nhu dinh hudng vé hop tac voi cac qudc gia thuong luu. Dé hd tro
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xdy dung quy hoach, viéc danh gia mirc d6 dap tmg ctia ngudn nudce ddi voi cac nhu cau sir
dung nudc khac nhau cho dan sinh, kinh té, xa hoi, méi trudng thong quan tinh toan can bang
nudce 1a v cung quan trong.

Do dic diém dong chay LVSCL anh huéng sdu sic boi thuy triéu bién Pong va bién
T4y, voi hé théng kénh rach phirc tap, khong co luu vuc 13 rang. Vi vay, tir trudce t6i nay,
viéc tinh toan can bang nudc trén LVSCL thudng duoc thuc hién don gian qua so sanh luong
nude dén va nhu cu trén pham vi toan ving, tiéu viing 16n (ving ta séng Tién, giita 2 song
Tién—s6ng Hau, T giac Long Xuyén, ban dao Ca Mau), hodc danh gi chi tiét thong qua mé
hinh thuy Iyc, tuy nhién do tinh phtc tap ciia mang ludi song va ché 6 dong chay, két qua
tinh toan chua du linh hoat dé ap dung danh gia cac phuong an khai thac—sir dung nuéc va
dua ra cac dinh hudng phan bd tai nguyén nudc trén luu vie. Cac mé hinh can bang nudc
thong thuong nhu WEAP, MIKE HYDRO BASIN (MHB) méc du khong thyc su phu hop

v6i dong chay 2 chiéu nhung c6 the manh trong viéc tinh toan can bang nudc voi nhidu kich
ban linh hoat cia nude dén, nhu cau su dung nudc, cd xét dén cac cong trinh khai théc trén
luu vuce [2-3].

Bai bao nghién ciru thiét 1ap mo hinh MHB dé danh gia muc do dap ung cua nguon nuoc
d6i voi cac nhu cau sir dung nudc khac nhau ing véi cac kich ban khac nhau. Cac két qua
tinh toan s& 1am co s& cho viée lua chon cac phuong an phan bd ngudn nudc phu hop phuc
vu 1ap quy hoach tong hop LVSCL.

2. Phuwong phap nghién ciru

2.1. Khu vyc nghién curu

LVS Ctru Long (LVSCL) thudc chau thd song Mé Cong, ndm & Tay Nam bo, c6 vi tri
lién k& v6i LVS Dong Nai, phia Bic giap Campuchia, phia TAy—Nam 13 vinh Thai Lan va
phia Dong—Nam la bién Pong. LVS bao gdom 13 tinh voi tong dién tich 1a 39.945 km?, va
dan s6 1a 17,738 triéu ngudi (2017), chiém 20 ,53% dan 5O canude [4].

Hé thong song, kénh 0 LVSCL duoc phat trién chu yéu trong vong hon thé ky nay, véi
muc dich chinh 1 phat trién nong nghiép va giao thong thity. Dén nay, hé théng kénh dao da
dugc dan day ¢ ca 3 cdp 1a kénh truc/ kénh cap 1, kénh cép 2 va kénh cap 3 nodi dong, hop
thanh mot hé thong kénh muong kha day, véi mat ¢ 8—10 m/ha. Diém dic biét day 1a hé
thong kénh md va ban mé nén moi tac dong vao bat ky vi tri nao trong hé théng kénh nay
déu co6 thé lan truyén anh hudng dén cac vung lan can. Bén canh mat loi, hé théng kénh dao
lam dong chay ctia cac song ty nhién mat tinh doc 14p anh huong dén dong chay song Mé
Cong, dong thoi tac dong gian tiép 1am thuy triéu va man xAm nhap sau hon vao dong, din
dén ché d6 dong chay ndi dong trd nén hét sire phtic tap [5-6].

Tong lugng dong chay song Mé Cong hang nam ra bién khoang 500 ty m?, trong d6 chay
vao LVSCL trén 475 ty m® [5]. V&i lugng mua trung binh vao khoang 1.600-1.800 mm,
luong nudc ndi tai sinh ra trén luu vyc khoang 25 ty m? (chiém 5% téng lugng dong chay).
Luu luong trung binh nam trén luu vuc giai doan 20002020 theo s6 liéu thuc do tai Tan
Chau va Chau Déc 1a 12.572 m*/s (Tan Chau 1a 10.142 m?/s, Chau DPéc 13 2.430 m3/s). Ty 1é
phan phdi luu lugng trung binh ca ndm tir Phnémpénh vao song Tién va song Hau qua Tan
Chau va Chau Déc 1a 83%/17% kha 6n dinh, c6 xu thé thap hon trong muia i (80%/20%) va
cao hon trong mua kiét (84-86%/14-16%). Tuy nhién, khi vao sau hon trong ddng bang, voi
su diéu tiét cua Vam Nao, dong chay 2 séng da lap lai thé can bang véi 51% cho séng Tién
va 49% cho song Hau [7].

Ché d6 nudc trén LVSCL chia lam 2 mua rd rét: mua i va mua kiét. Mua 1d tir thang 7
dén thang 11 (90% tong lugng nude hang niam) va mua kiét tir thang 12 nim trude dén thang
5 nam sau (chiém 10% tong lugng nudc), dong chay kiét nhat xuat hién vao thang 3, 4.

Dong chay trong mua kiét chju anh hudng 16n cua thiy triéu, tuy thuan loi trong tiéu va
cap nudc, nhung viéc hinh thanh cic giap nude va sy can kiét dong chay khi tricu rat, ky
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tridu kém ciing gay trd ngai cho phat trién. Trong chu ky 15 ngay, nhiing ngay triéu cuong
1a thoi ky tich nude tam thoi trong kénh rach ndi dong va 1am ting muc nude trung binh va
nguoc lai. Vao cudi mua 1ii, khi ngudn nudc tir thuong luu vé trong song giam dan, man tir
bién bat dau 1an dan vao ving ctra song va theo triéu xam nhap sau hon trong ndi dong [6].

Déi véi tai nguyén nudc dudi dat (NDD), & LVSCL c6 6 tang chita nudc chinh ¢ kha
nang khai thac voi quy mo 16n voi trit lwgng khai thac NDD nhat (M < 1,0 g/1) 1a 22.513.000
m?/ngay va trit lugng khai thac NDD man (M > 1,0 g/l) 1a 39.124.000 m*/ngay [5, 8].

Tinh hinh cap nuéc tai cac d6 thi LVSCL dugc cai thién dang ké trong 10 nam trd lai
day. Ty 1€ nguoi dan dung nude sach dat 70%, xap xi mirc binh quén ca nudc. Dinh mue tiu
thu nude sach/dau ngudi nang 1én 80—100 I/nguoi/ngay. Téng cong suit cap nude sach cua
vung khoang 700.000 m?/ngay, trong d6 c6 50% nguon nudce ngadm. Cac hinh thic cap nude
& nong thon gom cép nudce tap trung (19% dan sd), tir cac giéng khoan (26,4% dén s6), giéng
dao (22% dan sb) va nude mua (32,6% dan sd) [5].

2.2. 86 liéu va phwong phdp

2.2.1.86 liéu dau vao

H¢ thong song gom song Mé Cong voi 2 dong chinh la song Tién, séng Hau, cac phan
lru ra bién va song nd6i Vam Nao, 2 song quoc té 1a song Vam Co Tay—Vam C6 Dong va
song Giang Thanh, ngoai ra con c6 cac song noi dia nhu Cai Lon, Cai Bé, My Thanh, Ganh
Hao, Ong Péc, Bay Hap va mot s6 rach nho tu nhién khac [9].

S6 liéu khi twong, thuy van giai doan 1980-2019 dugc thu thap, tong hop, phan tich tir
nhiéu ngudn [10—11] 1am dau vao cho cac mé hinh mura—dong chay MIKE NAM va mé hinh
thity lyc MIKE 11 dé tinh toan dong chay ndi sinh va ngoai sinh vao viing nghién ciru, bao
gdm dong chay tir Campuchia qua song Mé Kong va cac nhanh song doc bién gidi, thugng
lru séng Vam Co va LVS Pdng Nai. M6 hinh MIKE NAM dugce str dung dé tinh dong chay
san sinh tir mua trén luu vyc song Mé Kong tinh tir Kratie dén hét ving LVSCL va LVS
Pong Nai, voi phuong phap tuong tw nhu [12-13].

S6 liéu trit lwong c6 the khai thac nudc dudi dat dugc ké thira tir két qua tinh toan trong
nhiém vy lap quy hoach téng hop LVSCL [5, 8].

Nhu cau str dung nud6ce cho 6 loai myc dich (sinh hoat, cong nghiép, tréng trot, chin nudi,
thity san, khac) dugc tinh toan tir sb lidu trong nién giam théng ké 13 tinh ving LVSCL nam
2020, ban dd s dung dat ndng nghi¢p cua Pai hoc Can Tho nam 2017, va ban d6 st dung
dat ctia Bo Tai nguyén va Moi trudng ndm 2015. Viée tinh toan nhu cdu nudc cho trong trot
va thuy san c6 sir dung lich thoi vu cac loai cay tréng va cac mo hinh thay san két hop tir cac
quy hoach thuy loi [6, 14]. Nhu cau cp nudc cho sinh hoat, cong nghiép c6 tham khao tir
quy hoach cip nuéc ving dong bang séng Ciru Long [15-16].

2.2.2. Phan vung tinh toan

Twong ddng véi Quy hoach vung DBSCL [16], quy hoach tong hop LVSCL phan chia
toan vung thanh 12 tiéu vung quy hoach tmg v6i 3 vung sinh thai theo do mén: vung ngot,
ving lo va viing man. Dé dam bao mirc d¢ chi tiét khi danh gia tai nguyén nude cho cac tiéu
ving quy hoach nay, trong nghién ctru phan chia LVSCL thanh 120 ving quan 1y tong hop
ngué)n nude (Hinh 1). Viéc phan chia nay tao thuan lgi va ddm bao sy linh hoat cho cong
viéc tong hop két qua tinh toan sau nay.
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Hinh 1. Phan ving tinh toan cin bang nudc theo (A) quy hoach thuy loi va (B) ving sinh thai: ving
ngot (N1-N4), vung lo (L1-L5), ving mdn (M1-M3).

2.2.3. Thiét lap so do tinh toan

Mang s6ng thiét 1ap trong mo hinh MHB gom 130 song, kénh, trong d6, 43 séng thudc
quy hoach tong hop LVSCL 1 cac song lién tinh, ngudn nudc lién tinh. Cac song, kénh duoc
chon déu 1a kénh truc 16n hodc 1a bién cua cac khu st dung nudce (Hinh 2a).

Do dic diém chiu anh hudéng manh cua thiy triéu bién Pong va bién Tay, dong chay
trong h¢ thong séng, kénh ving LVSCL, bao gdm ca dong chay tai TAn Chau va Chau Pdc,
déu 1a 2 chiéu (luu lwong gid 4m hodc duong) phu thude vao lac triéu 1én hay triéu rat. Ché
do thuy tridu 1a ban nhat tridu hodc ban nhat triéu khong déu nén trong ngay thuong c6 2 lan
triéu 1én va 2 1an triéu rat. M6 hinh MHB chi cho phép thiét 1ap dong chay cb dinh 1 chiéu,
do d6 chiéu duoc lya chon trong mang song thiét 1ap 1a chiéu cia luu lugng trung binh thoi
doan dai (thang). Cach thiét 1ap nay mic du khong mé phong chinh xac ché d6 dong chay
thue té, nhung phu hop voi xu hudéng chung ciia dong chay va muc dich danh gia kha niang
dap (mg nhu cau nudc ngot trong thoi doan dai, dong thdi dam bao su don gian va linh hoat
can thiét trong viéc danh gia cac phuong an, kich ban phan bd ngudn nudc khac nhau. Mit
khac, tir trudc téi nay, viéc tinh toan tai nguyén nudc dén ving LVSCL van sir dung cach
tinh Iuu Iugng trung binh tai 2 tram Tan Chau va Chau béc (méc du luu luvgng theo gio tai
day van c6 gia tri am va duong trong ngay). Viéc sir dung mé hinh MIKE BASIN (phién ban
cii hon cia MIKE HYDRO BASIN-MHB) trong tinh toan cén bang nuéc tai LVS Mé Kong
cling da dugc thyc hién trong dy an Nghién ctru danh gia tdc dong cia cac cong trinh trén
thuy dién dong chinh Mé Kéng, sir dung két hop cac mé hinh SWAT-MIKE 11-MIKE 21—
MIKE BASIN [17]. Mic du vay, ap dung cdc md hinh ny tai ving dong bang LVSCL & chi
dirng lai & can bang nudc trén ving 16n. Viée tng dung mé hinh MHB tai LVSCL dé can
bang nudc chi tiét dén 120 ving gap nhiéu thach thie do han ché ctia mé hinh, tuy nhién kha
ning ap dung 13 hoan toan c6 thé khi xem xét mot sé gia dinh va muc dich bai toan.

Chiéu dong chay dugc lira chon trong mé hinh phi hop véi chiéu lay nuée quy ude trong
thuy loi (xem Hinh 2b), cu thé:

- Ving ta séng Tién: 1ay nudce tir song Tién qua 2 hudng chinh 12 Tay—Pong va Tay Bac—
DPong Nam.

- Vung gitra 2 song: lay nudc tir song Tién sang song Hau va Tay Bac—DPong Nam vé
bién.
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- Viing tir gidc Long Xuyén: 1y nudc tir song Hau va do ra bién Tay hodc chuyén xong

vung ban dao Ca Mau.

- Vung ban dao Ca Mau: ldy nudc tir song Hau va tir ving tir gidc Long Xuyén chay

xudng.
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Hinh 2. (A) hé théng song, kénh truc cip 1, 2 trén LVSCL va (B) so dd mang song thiét lap trong
md hinh MHB.

2.2.4. Thiét 1ap s6 liéu dau vao

Dong chay ngoai sinh vé viing LVSCL duoc dwa vao mé hinh théng qua cac nat luu vire
(catchment) tai song Tién, song Hau trén bién gidi Viét Nam—Campuchia, tai mot s6 nhanh
chinh chay qua bién gidi, va tai thuong luu song Vam C6 Dong.

Dong chay néi sinh tir mwa dugc dua vao md hinh théng qua 120 nit tmg véi 120 khu
str dung nude. Cac nat nay phan bod dong chay dén timg diém lay nudc trén cac song, kénh
bién cua khu st dung nudc véi cac hé so phan bd xéac dinh. Ddi vai nguon nude dudi dat,
tuong tw c6 120 nit mod phong cho 120 khu str dung nude. Nhu cau sir dung nude tmg véi 6
muc dich dugc mod phong bang 6 dbi twong sir dung nude (user) cho mdi khu sir dung nuée.
Téng cong c6 720 user duoc thiét 1ap (Hinh 3).

2.2.5. Thiét ap cac quy tic

Khac v6i bai toan can bang nudc cho mot lwu vuc théng thudng, d6i véi LVSCL hay
ving twong tu khong c6 luu vue rd rang, két qua can bang nude phy thude rt nhidu vao viée
xéac dinh cac quy tic phén bd nhdm mé phong gan nhat voi diéu kién str dung thyc té hoic
cac kich ban. Cac quy tac nay duoc thé hién trong cac thong s6 dudi day.

Ti 1é phén bo lwong nude ngi sinh vao cdc kénh: moi khu st dung nude déu duogc bao
boi cac song, kénh. Mdi séng, kénh nay dugc coi 1a mot ngudn cip nude mit cho cac ddi
tugng su dung nudce cua khu do. Luwong nude mat ndi sinh tir mua roi trén khu str dung nude
dang x¢ét duoc phén bd cho cac song, kénh nay véi ti 1& dugc xac dinh dya trén mat do song,
kénh két néi véi song, kénh dang x¢t, voi y nghia mat d6 cang day thi cang nhan duoc nhiéu
nude. Dé don gian hoa, co thé 1ay ti 16 phan bd déu:

Q Qns/ Nk (1)
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Trong d6 Qi 1a luu lugng dong chay ndi sinh trén khu dang xét phan bd t6i kénh bién i;
Qus 12 tong dong chay ndi sinh trén khu dang xét; nk 1a so kénh bién.

Hinh 3. M5 hinh héa cac dbi tuong va thiét 1ap s liéu ddu vao: (1) Dong chay dén ngoai sinh, (2)
Nudc mit ndi sinh, (3) Nude dudi dét, (4) Ddi twong sir dung nude.

Ti 1é phdn luu (bifurcation): do dic diém hé thdng song, kénh day ddc, mang song tinh
toan bao gdm 92 nit phan luu. Ti 18 phan luu tai mdi nit dwoc xac dinh bang ti 16 luu luong
dong chay ra song nhanh trén tong luu lugng dong chay dén nat. Sy phan chia dong chay
trong mang song LVSCL 14 twong d6i 6n dinh [18]. Trong nghién ctru nay, ti 1& phan chia
duoc xac dinh tir két qua tinh toan cia mo hinh thay luc va dugc nhdp vao m6 hinh MHB
dudi dang duong quan hé luu lugng song nhanh/song chinh (Hinh 4-7).
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Hinh 4. Dudng quan h¢ luu luong gio tai nit phan luu gitta kénh Tan Thanh—Lo Gach va kénh Cai
Co-Long Khét.
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Quy tac ldy nwde tir nhiéu nit cap (supply connections): mot d01 tuong s dung nude co
thé 14y nudce tir nhidu ngudn/nut cip. Dé mo phong diéu kién thyc té, ti 16 nhu cau nudc duogc
liy tir cac nit khac nhau dwoc xac dinh bing kha nang cip nude cia timg nat (voi ngudn
song, kénh 1a kha ning tai va mat do séng, kénh két ndi voi song, kénh bién; véi ngudn nudce
dudi dat 14 trir luong co thé khai thac hoac lay theo hién trang, tiéu chuén, quy dinh thuc té).
Trong nghién ctru nay, ti 1€ nhu cu nudce cua 1 ddi tuong lay tr 1 nat cu thé duge xac dinh
bang ti 16 lwong nudc dén tai nut 6 vai tong lugng nude dén tai tit ca cac nat cap cho ddi
tugng dang xét. Ti 16 nay khong cd dinh ma thay d6i theo ngay twong tng voi su thay dbi
ctia luong nudc dén timg nut:

Fraction (ji) = Q/ZQ;i (2)

Trong d6 Fraction (]1) 1 ti 1& nhu cdu nudc cua doi tuong j lay tir niit i; n 1a so nut cap,
Qi 1a luu lwong nude dén nat i; 2Q; 1a tong luu lugng nudc dén tai tit ca cac nat cip cho ddi
tuong j.

Khi d6 nhu cau nuée cia doi twong j 14y tir nut i 1a:

Dji = Fraction (ji) x D; 3)

Trong d6 Dji 1a nhu ciu nudc cua dbi twong j 1dy tir nit i; D14 tong nhu cau nude cua
dbi twong J(tr tat ca cac nut).

Quy tic phan b6 nuce tai nit wu tién (priority node): md hinh dugc thiét 1ap voi 321 nat
uu tién (hay nut cap nudc), la cac nut tai d6 nude duge cap cho nhiéu ddi tuong st dung. Cac
nut nay moé phong cac ngudn cap 1a cac song, kénh bién cua khu str dung nu6e va nguén nuée
dudi dat. Pé mod phong hién trang st dung nudc thuc té, cac ddi tuong nay déu duoc thiét lap
mirc wu tién nhu nhau (st dung nude dong thoi) nhung véi ti 16 phan bo khac nhau. Trong
nghién ctru ndy, ti 16 phan bd nudce cho 1 ddi twong tir 1 nut duoc tinh bang ti 1& nhu cau nude
cta d6i twong d6 lay tir nut d6 (1 d6i twong c6 thé 1dy nudce tir nhidu nat) trén tong nhu cau
nudc cua tat ca cac dbi tuong ldy nudc tir nut do:

Fraction (ij) = Dji/2D; 4)

Trong d6 Fraction (ij) 1a ti 1 cAp nudc ctia nit i cho d6i twong j; Dji 1a nhu cau nudc cia
doi tugng j lay tir nuat i; XD; 1a tong nhu cau nudc cia tat ca cac doi twong lay nudce tir nut i.
Khi do6 lugng nudc (t61 da) cé thé cap tir nit i cho doi tugng j la:

Qjj = Fraction (1j) x Qj %)

Trong d6 Qj 1a luu luong nudc t6i da c6 thé cip tir nit i cho dbi twong j; Qi 1a tong luu
lugng nudce dén t6i nut i.

Quy tdc cho dong chay hoi quy (return flow connections): dong chay hoi quy tir mot ddi
tuong su dung nude cling cd thé chay vao nhiéu ngudn song, kénh khac nhau. Ti 18 hdi quy
ctia mot 6101 tugng td1 mot song, kénh bién cua khu str dung nude phu thudc vao mat do song,
kénh két ndi toi song, kénh bién do, va phu thudc vao loai hinh sir dung nudc cua dbi tuong
do (sinh hoat, cong nghiép, trdng trot, chan nudi, thay san, khac). Dé don gian hoa, co thé
lay ti 1& hoi quy déu:

Fraction (Rj;) = Fraction (Rj) x (1/ny) (6)

Trong do6 Fraction (R;) la ti 1¢ hoi quy ciia ddi tuong j toi kénh bién 1; Fraction (R)) la ti
16 hdi quy cua loai hinh str dung nudc cua dbi tuong j; nk 14 sé kénh bién.
Khi @6, lugng nude hdi quy tir d6i twong j t6i kénh bién i la:

Rji = Fraction (Rj) x Uj (7)

Trong d6 Riji la luu lugng nude hoéi quy tir ddi tugng j téi kénh bién i; Uj 1a luu luong
nude da st dung boi doi tuong j.



Tap chi Khi twong Thiiy van 2021, 731, 82-96; doi:10.36335/VNJHM.2021(731).82-96 90

Hinh 8. Cac thanh phan mé hinh trong mét khu sir dung nudc dién hinh gdm 3 nat phan luu, 4 nat
cép nude (3 nat tir kénh, 1 nht tir nguc‘”)n nuée dudi dét), 6 d6i tuong st dung nudc, 1 nit nudc mat
noi sinh tir mua (032.NM) phan bd vao cac kénh, 3 nut nhan dong chay hdi quy.

3. Két qua va thao luin

3.1. Két qua tinh todn cén bang nuwéc bang mé hinh MHB

Mo hinh MHB duoc thiét 14p cho toan ving LVSCL va chay v6i thoi doan ngay cho
nam 2020 dé danh gia hién trang mirc d6 dép ung cta ngudn nude 601 v6i cac nhu cau su
dung nudc ngot khac nhau. Str dung phwong phap thiét 1ap cac quy tic phan bd dugc trinh
bay & muc 2, qua trinh phan bd lugng nudc ngot tir cic ngudn khac nhau (gém nudc mit ndi
sinh tir mua, nudc mit ngoai sinh chay vao ving qua song Tién, song Hau, song Vam C9, va
nhanh séng doc theo bién gii Viét Nam—Campuchia, va nuéc dudi dat) cho cac dbi twong
su dung khac nhau dugc thyc hién déng thoi, ti 16 v6i nhu cau cua dbi tuong va kha nang cia
ngudn nude, va khong phan theo mirc d6 wu tién dé phan anh ding voi thuc té khai thac sir
dung.

Két qua tinh toan tir md hinh cho thay, tong luong nude thiéu ca nam trén toan Vung
chiém khoang 11,4% (6,52 ty m?) so véi téng nhu cau sir dung nuéc (57,42 ty m?), thoi gian
thiéu nhiéu nhét vao thang 24 (19,1-19,6%), khu vuc thiéu nhiéu nhét 14 ving ban dao Ca
Mau, dac biét 1a ving Nam ban ddo Ca Mau, voi ti 1€ thiéu trung binh 25,5%, cac vung con
lai gom T giac Long Xuyén, gitra song Tién—song Hau, va ta song Tién lugng thiéu khong
16n ké ca vao mua kho ngoai trir mot s6 khu vuc giap bién Dong va bién Tay thudc ving man
(Hinh 9-12).
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Hinh 9. Ti 1& lugng nudc thiéu (%) trong cac thang va ca ndm so voi nhu cau tai 120 ving quan ly
téng hop ngudn nudc.
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Hinh 10. Ti 1¢ luong nudc thiéu (%) so v6i nhu ciu ¢ ndm trén 120 ving quéan 1y tong hop ngudn
nuée.
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Hinh 11. Ti 1¢ luong nude thiéu (%) so véi nhu ciu trén toan ving trong timg thang.
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Hinh 12. Ban db ti 1¢ lugng nudc thiéu (%) ca ndm so véi nhu cau trén 120 ving quan 1y téng hop
ngudn nudc.

3.2. Thao ludn

Két qua tinh toan cin bang nudc bang mo hinh MHB cho nam hién trang vé mit tong
thé di phan anh twong dbi chinh xac thyuc té kha ning dap tng cta ngudn nude ddi voi cac
nhu ciu sir dung nudc ngot khac nhau trén LVSCL. Tuy nhién can luu y ring qué trinh phan
bd ngudn nude trong nghién ctru ndy hoan toan dwa trén sb lwong, chua dé cap t6i chat luong
nudc, dac biét 1a d0 man do mo hinh MHB chua xem xét duoc yéu t& man va van hanh cua
cac céng ngan man. Viéc nay dac bi¢t can thiét trong bdi canh man duogc du bao s& thay doi
bat thudng theo ché d6 van hanh cia cac thiy dién ¢ thuong luu [19]. Tai cac khu sir dung
nudc thudc vung man va lg thude ving ban ddo Ca Mau, dac biét 1a ving Nam ban dao Ca
Mau va doc theo kénh Quan Lo - Phung Hiép, két qua tinh toan cling cAn duoc xem xét cin
trong hon va két hop véi danh gia min ttr mé hinh thuy lic. Két qua can bang sé lwong nude
tai cac vung nay da cho théy su thiét hut, thuc té xam nhdp man s€ gy ra su thiét hut nghiém
trong hon, dién hinh la trong dot han—-man nam 2015-2016 voi cac tinh Kién Giang, Ca Mau
va Bac Liéu la cac dia phuong bi thiét hai 16n nhét [20]. Khu vuc huyén Nga Nam d4u kénh
Phung Hiép (khu 27, 28, 29, 36) mic du tir két qua tinh toan cin bang nudc cho thay khong
c6 thiéu hut dang ké xét trén lugng nudc ngot chuyén Vé, nhung thuc té tai khu vyc nay nhiéu
thoi diém nudc man di tham nhap sdu vao ndi dong can trd viée lay nude vao rudng [21].
Van d& chét luong nudc ciing can duoc két hop nghién ciru danh gia do trén thuc té ¢6 su
mau thuan trong khai thac sir dung tai nguyén nudc mit cho cac hinh thirc san xuit néng
nghiép khac nhau nhu canh tac ltia, hoa mau va nudi trong thity san bat ngudn tir 6 nhiém do
nudce thai [22].
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Trong pham vi xem xét vé sb luong nudc, két qua tinh toan cua md hinh MHB cho
LVSCL trong nghién ctru nay phy thude rat 16n vao cac quy tic dugc thiét 1ap dé phan b
dong chay, bao gdm cac quy tic vé phan bd lugng nude ndi sinh tir mua vao cac song/kénh,
ti 1¢ phan luu gitra cac nhanh séng/kénh, phan bd nhu cau nuée dbi véi timg ngudn cap, phan
bo ngudn cap cho ting doi tugng st dung nude, phan b6 dong chay hoi quy tr¢ lai tmg nguén
cap. Tat ca cac quy tac nay déu can dugc tinh chinh dé phan anh sat nhét voi diéu kién khai
théc thyuc té. Diéu nay c6 thé dugc thuc hién théng qua phan tich hién trang hé thong song,
kénh va két qua tir mé hinh thuy lyc. Hai tré ngai chinh anh huéng dén tinh hop 1y cua két
qua cdn bing nudc bang mé hinh MHB trén LVSCL (va cic vung twong tu véi mang
song/kénh phrc tap) gdm: xac dinh ty 18 phan luwu giita cac nhanh séng/kénh, va ti 16 phan bd
gifta nhiéu ngudn nudc cho nhiéu déi trong khac nhau.

Ty 1€ phan luu dugc nhap vao mo hinh dudi dang duong quan hé luu luong gitra dong
chinh va dong nhanh, dugc xac dinh tu két qua tinh toédn ciia mo hinh thuy luc, do d6 da bao
gdm anh hudng cua tridu. Tuy nhién tai cac vi tri chiu anh hudng triéu 16n, quan hé gitta luu
luong gid hodc luu lugng trung binh ngay gitta dong chinh va dong nhanh thuong khong
chat, dac bi¢t khi song chinh va song nhanh chiu anh huong triéu tr hai huong khac nhau
(bién Pong va bién Tay). Ngoai ra, anh huéng cua lii tran bién gi6i cling 1am cho quan hé
Iwu lwong gitta dong chinh va dong nhanh trd nén rat phire tap, kho chit ché, co nhing thoi
diém trong ngay tir vi tri 1a diém phan luu bién thanh nhap luu hodc nguoc lai do dong chay
trung binh ddi chiéu. Do d6, viéc chia mo hinh chay riéng ré cho mua 1t va mua kiét s¢ dam
bao mo phong tt, do tin cdy cao hon do chiéu dong chay trung binh ngay hodc thoi doan 16n
hon 13 kha 6n dinh theo tirng mua.

Dbi véi viéc xac dinh ty 1¢ phan bd nguén nudc, do cac song/ kénh nbi V61 nhau theo
mang ludi rat phirc tap, mot (101 tugng co thé st dung tur nhiéu nguon cap (cac nhanh
song/kénh khéac nhau) va mot nguon cap co thé phan phdi cho nhidu d6i tuong, nén viée xac
dinh cac ty 1¢ phan phdi gitra nguon cap va d6i tuong sir dung sat voi thuc té 1a bai toan thir
dan va tuan theo nguyén tic ngudn 1on s& cap duoc nhiéu va dbi tuong sir dung nhiéu s& dugc
cap nhiéu, nham muc dich cudi cung 14 xac dinh duoc kha ning dap ung t6i da cua ngudn
nude cho cac muyc dich sir dung. Ngoai ra, trén cac khu vue c6 cac cong dleu tiét, bai toan s&
tr& nén phic tap hon khi phai mé phong va t6i vu hoa van hanh ciia cong dé dam bao du
nudce, nhu trong cac nghién ciru [23-24]. Trong nghién ciru nay, cac ty 1¢ phan phdi 1a khong
¢b dinh va duoc tinh toan thay d01 theo timg ngay, tuong tng voi sy thay ddi cua luong nudce
dén tai timg ngudn cap va nhu cau cta ddi twong. Tuy nhién c6 thé don gian hoa dé giam
khéi luong tinh toan bang cach sir dung céc ty 18 trung binh hop 1y, ¢b dinh tuy thudc vao
yéu cdu vé do chinh xac cta bai toan.

4. Két luan

Nghién ciru nay da ap dung m6 hinh cén bang nude MIKE HYDRO BASIN dé tinh toan
kha nang dap mg ctia ngudn nudc voi cac nhu cau st dung nude khac nhau trén luu vire song
Cuu Long. M6 hinh dugc thiét 1ap véi céc dir ligu dau vao la luong nudc mat ndi sinh tu
mua, lugng nudc mat ngoai sinh chay vao vung tir song Mé Kong, song Vam Cd, va cac song
nhanh tai bién gii Viét Nam—Campuchia, lvgng nude dudi dat c6 thé khai thac, va nhu cau
str dung nude cua 06 ddi tugng gdm sinh hoat, cong nghiép, trong trot, chin nudi, thuy san,
va cac nganh khac. Két qua tinh toan can bang nudc tai 120 ving quan 1y tong hop ngudn
nudc trén luu vuc phan anh tuong dbi sat voi hién trang kha nang dép ung ngudn nudc trén
thyue té. Tong lugng nude thiéu ca ndm trén toan ving chiém khoang 11,4% so véi tong nhu
cau sir dung nudc, thoi gian thiéu nhiéu nhét vao thang 2—4, khu vuc thiéu nhiéu nhét 1a ving
ban ddo Ca Mau, dédc bi¢t 1a ving Nam ban ddo Ca Mau, véi ti 1¢ thiéu trung binh 25,5%, céc
ving con lai gdm T gidc Long Xuyén, giita song Tién—song Hau, va ta song Tién luong
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thiéu khong 16n ké ca vao mua kho ngoai trir mot sé khu vyuc giap bién Pong va bién Tay
thudc viing man.

Bing cach str dung mot s6 gia dinh vé chiéu dong chay theo luu lugng trung binh va cac
két qua tinh toan tir mé hinh thity Iyc MIKE 11HD, mé hinh MIKE HYDRO BASIN hoan
toan c6 thé dugc sir dung dé tinh toan can bang nudc va lya chon phuong 4n phan bé ngudn
nuoc trén luu vuc song Ciru Long phuc vu muc dich quy hoach. Véi dac thu mang luéi song
kénh phirc tap, khong ¢6 luu vure 16 rang, dé dam bao tinh hop 1y cla két qua tinh todn, viéc
xac dinh cac quy tdc phan bo trong mo hinh theo kha ning cua ngudn nudc va nhu cau sir
dung nudc 1a hét stc quan trong. Ngoai ra, do pham vi tmg dung cia mé hinh chi xem xét
dén s6 luong nuoc, két qua tinh toan tir m6 hinh MIKE HYDRO BASIN nén duogc két hop
v6i cac danh gia vé do man va chat luong nudc tir cac mo hinh khac dé c6 thé dua ra dugc
két luan day du hon vé kha nang dap tmg ctia ngudn nude dbi véi cac muc dich sir dung khac
nhau.

Pong gop cua tac gia: Xay dung y tudéng nghién ctru: N.N.H., B.T.D.; Lua chon phuong
phap nghién ctru: B.T.D., NNN.H., HT.N.M.; Xu ly s6 liéu: BD.T.D.; HT.N.M.; Chay mo
hinh: D.T.D.; N.N.H.; Xt ly GIS va ban dd: P.T.D.; Phan tich két qua N.N.H.; HT.N.M.;
D.T.D.; Viét ban thao bai bdo: N.N.H.; D.T.D., H.T.N.M.; Chinh stra bai bao: N.N.H.,
H.T.N.M; b.T.D.

Loi cam on: Nghién ciru nay dugce thyc hién trong khuén kho Dé tai “Nghién clru xay dung
bd cong cu tich hop danh gia tai nguyén nude va dat phuc vu quy hoach tong thé dong bang
song Cuiu Long” ma sO PTDL.CN-44/18. Nhom tac gia xin tran trong cdm on sy ho trg quy
bau nay.
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Water balance model development for integrated water resources
planning on the Cuu Long River basin
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Abstract: This paper studies the application of the MIKE HYDRO BASIN (MHB) water
balance model to assess the responsiveness of water sources for different water needs in the
Cuu Long River basin. The entire river basin is divided into 120 integrated water resources
management zones. Water demand is calculated for 6 uses including domestic, industrial,
farming, livestock, aquaculture, other needs, and is limited to freshwater. The MHB model
calculates the water balance on a daily basis for the current status year 2020, in order to
determine in detail the total amount of water shortage for the whole year, the time of water
shortage in the year, the months of water shortage in the whole river basin and over 120
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management zones. Calculation results show that the total amount of water shortage for the
whole year in the entire river basin accounts for about 11.4% of the total water demand, the
most shortage time is in February-April (19.1-19.6%). The area with the most water deficit
is the Ca Mau Peninsula. The MHB model applied to the Cuu Long River basin can be used
as a quick and convenient assessment tool to assess the responsiveness of water resources
to different planning scenarios, thereby serving as a basis for the selection of appropriate
water resource allocation options.

Keywords: Mekong; Cuu Long River; Water resources; Water balance; Mike Hydro Basin
model.
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Tém tit: Nghién ciru nay danh gia anh huong cua cac hd chira trong va ngoai lanh thd
dén sy thay doi dong chay trén séng Pa dén tram Ta Ba bang phuong phap thong ké va sir
dung m6 hinh HEC-HMS moé phong dong chay tu nhién bang s6 liéu mua vé tinh
(IMERG) so sanh véi s6 lidu thuc do (khi cac hd di vao hoat dong) dé danh gia su thay 601
dong chay trong mua 1ii v mla can va dong chay nam. Két qua cho thdy su suy giam tong
lugng dong chay ndm khi cac hd di vao hoat dong 1am ting dong chay mua can va giam
dong chay mua i

Tir khéa: Ho chira; Song Pa; Dong chay; Ngoai lanh thd; Mua vé tinh; HEC-HMS.

1. Mé dau

Luu vuce séng Hong 13 luu vuc song 16n thir hai & Viét Nam chi sau hé thong song Mé
Cong v6i tong dién tich luu vuc khoang 149.760 km?, trong d6 73,812 km? nam trong lanh
thd nudc ta va 75.948 km? nam & nudc ngoai. Song Ba 1a chi luyu 16n nhét cua song Hong,
c6 dién tich Iuu vuc 52.900 km?, trong d6 phan luu vyc ngoai lanh thé Trung Québc chiém

49% dién tich lyu vyc. Trudc nam 2007, trén song Pa chi co duy nhat thuy dién Hoa Binh
dugc xdy dung va di vao van hanh nim 1989 véi cong suét lap may 1.920 MW. Giai doan
2007-2009, trén dong chinh thudc dia phan Trung Qudc c¢6 11 cong trinh d di vao van
hanh, phuc vu muc dich phat dién 1a chinh. Tir ndm 2010 dén nay, trén phan lanh thd Viét
Nam, mot sd thuy dién 16n nhu thuy dién Son La, Lai Chau, Ban Chat va Huoi Quang dugc
x@y dung va cung da di vao hoat dong. Tuy nhién, viéc xay dung va van hanh cac ho chira
trén song Pa di lam thay d6i ché d6 dong chay tu nhién trén séng, thay d6i hinh thai 1ong
dan trén song va lam anh huong dén moi trudng sinh théi trén luu vuc. Vi vy viéc danh gia
anh hudng cta cac ho chira nay dén ché d6 dong chay trén song Da 1 hét sirc can thiét.

Pénh gié su thay ddi cua ché do dong chay do hoat dong cua cac ho chira di va dang
dugc céc nha nghién ciru trong va ngoai nudce thuc hién. Chang han, & nudc ngoai, [1] danh
gia tic dong cua HO chira Tam Hiép (TGR) dén ché @6 dong chay va chuyén nudéc ha du sir
dung mé hinh dong chay téi gian. [2] sir dung mé hinh SWAT va WEAP danh gia tac dong
cua cac ho chira va bién ddi khi hau dén ché do thuy vin cua séng Sé San-Srépok. Két qua
nghién ctru cho thay viéc van hanh ho chia lam tang luu lugng dong chay mua kho va giam
lwu lwong dong chay muia mua. Bién ddi khi hau c6 kha nang gay ra nhimg thay do6i dang
ké trong dong chay, mac du nhimg thay doi nay tuong dbi thap hon so véi nhiing thay doi
do van hanh hé chua gay ra. Trong nudc, mot s6 nghién ciu danh gia tac dong cua hé thong
hd chira thuong nguén dén sy thay doi thuy van, thay luc va long dan ha du séng Mé Cong
[3-4]. Nghién ciru di phan tich danh gia dwoc cac thay d6i dong chay hang nam va luong
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dong chay trong mua kho vé chau thé Mé Cong qua chudi sb liéu lich sir tir 1924 dén 2015,
luong hoa dugc cac thay d6i dong chay mua khé theo cac giai doan, ching minh su gia
tang nay do tac dong diéu tiét nudc cua cac hd chira trén luu vuc tr muia mua sang mua
kho, dong thoi lwong hoa duoc cac gia ting diéu tiét ¢ nhimg nim gan day (tr 2001 dén
2014). Trén luu vuc sdng Hong, co rat nhiéu cac nghién ctru danh gia tac dong cua hé thong
ho chira dén su bién ddi ché do thuy van, thay lyc va long dan ha du luu vuc sdng Pa—
Thao-Ld [5-9]. Két qua phan tich cho thay su bién doi 16n vé ché d6 thuy van long dan ha
du sau khi hé théng ho chira thuong ngudn di vao hoat dong. Trén séng Hong, [6] nghién
ctru danh gia tac dong cua hé thong hd chira trén song Da, séng L6 dén dong chay mua can
ha lwu song Hong va dé xuét giai phap dam bao ngudén mé cho ha du. Mét sé nghién ciu sir
dung md hinh NAM dugc (ng dung trong nghién ctu danh gia tac dong cua cac hd chua
Lai Chau, Son La va Hoa Binh dén dong chay mua can trén song Da [10-11]. Trong nghién
ctru [12] da danh gia luong dong chay séng Da tir Trung Qudc vao Viét Nam phuc vu cho
bai toan quy hoach va quan ly tai nguyén nude song Da.

Céc nghién ciru trén déu chi ra sy thay ddi 16n cta ché do dong chay ha luu ca vé mua
lii va mua can khi cac ho chura di vao van hanh diéu tiét. Tuy nhién, cho dén nay cic nghién
ctru chi danh gia so by anh huong cua hé théng hd thuong luu hodc cac ho ha luu ma chua
phan tach, danh gia anh hudng ctia hé thdng cac hd trong va ngoai lanh thd Viét Nam.
Pong thoi, cac nghién ciru danh gia anh hudng cua hd chtra dén su thay d6i dong chay trén
song ba thuong dung cac phan tich thong ké tir s6 liéu thuc do tai cac tram thily vin trén
lwu v voi s6 liéu twong d6i han ché. Trong nghlen clru ndy, chung ti s€ phan tach, danh
gi4 anh hudng cila cac hé thong ho chira trong va ngoai lanh tho Viét Nam dén ché do dong
chay séng Pa (dén tram Ta Bu), gop phan phuc vu cong tac du bao va quan ly tong hop tai
nguyén nudc trén luu vie séng Da st dung dong thoi phuong phap mo hinh ton va phan
tich thong ké. Nghién ctru sir dung két hop cong cu HEC— GeoHMS va mo hinh thuy van
HEC-HMS d¢ mo phong dong chay tu nhién trén song Da tir s6 liéu mua vé tinh va s6 lidu
bbc hoi tai tram. Sau do, sir dung phuong phap phan tich thong ké, nghién ciru so sanh,
danh gia su khac biét gitra dong chay tu nhién va cac giai doan khi cac hd trén lanh thd
Trung Qudc va Viét Nam di vao hoat dong, phuc vu dénh gia tic dong ctia cac hd chira dén
ché do dong chay trén song Pa vé ti 16 dong gép mua 1, mla can ciing nhu tong luong
dong chay nam.
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2. Phwong phap nghién ciru

2.1. Phuong phap mo hinh

Dé hoan nguyén qué trinh dong chay ty nhién trén séng Da, nghién ctu st dung céng
cu HEC-GeoHMS [13] va m6 hinh HEC-HMS [14] ctaa Cuc cbng binh Hoa Ky. Céng cu
HEC-GeoHMS trén nén tang ArcGIS duoc st dung dé phén chia va tinh toan cac dic trung
hinh théi caa céc tiéu luu vuc ciing nhu thiét 1ap mang ludi song két ndi cac tiéu luu vuc
véi nhau tir sé liéu dia hinh DEM véi d6 phan giai 30 m. Céc tiéu luu vuc va mang ludi
séng nay s& duoc sir dung trong md hinh HEC-HMS dé md phéng qué trinh mua—dong
chay trén Iuu vuc (Hinh 2). HEC-HMS bao gém nhiéu phwong phap phuc vu cho nhiéu
muc dich khac nhau [15]. Phd hop véi nghién ciru md phong dong chay lién tuc trong nhiéu
nam, trong nghién ctru nay chdng téi lya chon sir dung phuong phap SMA (Soil Moisture
Accounting) dé tinh ton that, phuong phap duong don vi khdng thir nguyén SCS dé tinh
toan dong chay mat tai cta ra cua luu vuc, phuong phap baseflow recession dé dién toan
dong chdy co s¢ va phuong phap Muskingum dé dién toan dong chay trén song. Pau vao
ctia md hinh 1 chudi sé liéu mua va bdc hoi, dau ra ciia mé hinh 1a lwu lwong tai cira ra cua
ting tiéu luu vyuc va toan luu vuc. Mo hinh HEC-HMS di duoc sir dung & rong rai & My va
nhiéu nudc trén thé gi¢i do kha nang mé phong twong ddi chinh xac quéa trinh mwa—dong
chay trén luu vuc, ¢6 giao dién ngudi ding than thién va la phan mém mo [16-19].

Hinh 2. So d0 phan chia cac tiéu luu vuc trong mé hinh HEC-HMS.

2.2. Dit liéu dau vao md hinh

Céc sb liéu dung trong nghién ctru bao gom: sb lieu DEM, cac s6 liéu mua vé tinh, sb
lidu bdc hoi va sb lidu luu luong do tai cac tram khi tuong thuy van trén luu vyc. So ligu
DEM dung dé phan chia céc tiéu luu vuc va mang ludi séng sudi trén song Pa 1a sé lidu
(Shuttle Radar Topography Mission - SRTM) cua NASA c6 do phan giai 30 m.

S6 lidu dau vao cho mé hinh HEC-HMS la s liéu mua v¢ tinh IMERG va s6 ligu béc
hoi tai tram trong giai doan 2003-2020. S6 liéu bdc hoi dugc thu thap tai cac tram Lai
Chau, Pién Bién va Moc Chau.. S6 liéu mua dung trong nghién cuu la s6 liéu mua vé tinh
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toan cau IMERG (Integrated Multi-satellitE Retrievals for Global Precipittion
Measurement) véi d6 phan giai 0.1°. Ly do st dung s6 liéu mua vé tinh toan cau IMERG
trong nghién ctru nay la do mat d¢ cac tram do mua trén phén lanh thd Viét Nam twong ddi
thua thét va sd liéu mua trén phan luu vuc ngoai lanh thd khong c6. S6 liéu mua vé tinh
IMERG duoc xac dinh bang cach két hop cac quan tric tir cac vé tinh cia co quan Vi try
Nhat Ban (JAXA) va co quan vil tru My (NASA) ciing nhu cac co quan vii tru qudc té khac
[20], do d6 dugc xem 1a mdt trong nhitng ngudn dir liéu mwa vé tinh déng tin cdy nhit hién
nay, tai Viét Nam c6 rat nhidu cac nghién ctru str dung s6 liéu mua IMERG [21-22]. Pdng
thoi, nghién ctru cling thu thap s6 liéu luu luong tai cac tram Lai Chau va Ta Bu tir 1961
2020 dé hiéu chinh va kiém dinh mé hinh HEC-HMS ciing nhu danh gia bién dong ché do
dong chay do anh huong hoat dong cua cac hd chira.

2.3. CAc buéde tién hanh

Céc bude tién hanh danh gia anh huong cua hé thong cac hd chira trén séng Da dén ché
d6 dong chay duoc trinh bay & Hinh 3 dudi day. Sau khi m6 hinh mua—dong chay trén song
ba tur thuong luu (bao gém ca phﬁn luu vuce ngoai lanh thé) dén tram Ta Bu duoc thiét lap,
hiéu chinh va kiém dinh, nghién ctru s& sir dung mo hinh nay hoan nguyén qué trinh dong
chay tu nhién, qua do cung véi s6 liéu luu lugng thuc do, so sdnh, danh gia anh hudng cua
cac ho chira dén ché do dong chay trén song Pa. Pé phuc vu muyc dich nay, nghién ctru tién
hanh mo phong, so sanh ba giai doan:

Giai doan dong chay ty nhién 1961-2006: Day la thoi ki dong chay tir thugng luu dén
tram Ta B khong bi &nh hudng cia hd chta & ca trén lanh thd Trung Quéc va Viét Nam va
duogc coi 1a giai doan nén dé danh gia anh hudng cta cac hod chira dén ché d6 dong chay.

Giai doan anh huong ctia hd chira: O giai doan nay nghién ciru xem xét cac giai doan
khac nhau tai céac vi tri khac nhau. Tai tram Lai Chau, nghién ctru xem xét giai doan 2007—
2014 (khi cac hod chira Trung Qubc hoat dong) va giai doan 2015-2020 (khi c6 thém ho
chira Lai Chéu di vao hoat dong). Tai tram Ta Bu, nghién cru xem xet giai doan 2007—
2020 khi cac hd chira cua ca Viét Nam va Trung Qudc di vao hoat dong. Giai doan nay sé
duoc sir dung dé phan tich anh hudng tong hop ctia cac hd chira trong va ngoai nudc dén sy
thay d6i dong chay trén séng Da.

3. Két qua va thao luin

3.1. Hé thong hé chira trén lwu viee séng Pa diege xem xét trong nghién ciru

H¢ thong hd chira trén song Pa thudc 1anh thd Trung Qudc: Tir thugng nguon song ba
xudng gan bién gi01 nudc ta co 11 cong trinh thuy dién da xdy dung xong bao gom cac thuy
dién: Chung Ai Kiéu (Chongaigiao), Phé Ta Kiéu (Puxiqiao), Tam Giang Khau
(Sangjiangkou), Tir Nam Giang (Shinanjiang), Toa Duong Son (Yajiangsan), Thach Mén
Kham (Si menkan), Tan Binh Trai (Xinpingsai), Long Ma (Long Ma), Phd Do (Jupudu),
Céch lan tan (Gelantan) va Tho Kha Ha (Tukate) (Hinh 1). Cac hd chira ndy c6 chiéu cao
dap tir 60—135m; dung tich tir 80-590 triéu m?; cong suit lip may dao dong trong khoang
68-450 MW. Tong dung tich cac hd chira nude khoang 2,5 ty m® [23].

Hé théng hd chta song Pa trén 1anh thd Viét Nam: Hién nay trén song Pa phia Viét
Nam nhiéu ho chua thuy dién da dugc xay dung. Tuy nhién, da s6 1a cac hd chira nho, chi
¢6 3 ho chira 16n trén dong chinh song Pa 1a ho Hoa Binh (1989), Son La (2010) va Lai
Chau (2015) va 2 ho chira trén dong nhanh véi cong sudt trén 200 MW 1a Ban Chat va Hudi
Quang. Cac ho chta nay ngoai nhiém vu phat di¢n con nhiém vu chéng I&i cho ha du va cép
nudce phuc vu san xuét va sinh hoat. Vi tri mot s6 ho chua 1on caa ca Trung Quéc va Viét
Nam dugc thé hién ¢ Hinh 1.
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Hinh 3. So db c4c budc nghién ciru.

3.2. Két qua hiéu chinh, kiém dinh mé hinh

Nghién ctru sir dung s6 liéu trong giai doan 1/1/2003-31/12/2004 d¢ hi¢u chinh va
1/1/2005-31/12/2006 & kiém dinh mé hinh HEC-HMS. Hinh 4-5 va Bang 1 thé hién két
qua hiéu chinh, kiém dinh m6 hinh tai 2 tram Lai Chau va Hoa Binh. Két quéd hi¢u chinh,
kiém dinh cho thiy cac tram Ta Bu, Lai Chau vé6i chi s6 Nash, Pbias déu ¢ muc tot cho
thdy bo mo hinh hoan toan dang tin cdy va pht hgp dé mo phong dong chay cho luu vuc
song Pa. Hinh 4 va 5 ciing cho thdy mic du nhin chung qué trinh dong chay thuc do va tinh
toan phu hop twong ddi tot, luu luong dinh 1i thuc do cao hon mé phong. Nguyén nhan 1a
do nghién ctru str dung s6 liéu mua ngay nén cac dinh mua trong ngay khong dugc xem xét
va do d6 luu lugng dinh 1& mé phong thap hon thyc do. Két qua hi¢u chinh, kiém dinh cho
phep ching ta khang dinh s6 liéu mua toan cau IMERG c6 chat luong tuong ddi tot va hoan
toan c6 thé dugc sir dung lam dau vao cho méd hinh mua—dong chdy & nhimng luu vuc thiéu
hodc khong co s6 liéu.
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Hinh 4. Két qua hi¢u chinh va kiém dinh tram Lai Chau.
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Hinh 5. Két qua hiéu chinh va kiém dinh tram Ta Bu.

Bang 1. Bang két qua hiéu chinh va kiém dinh mé hinh céc tram trén song Da.

Chi tie Tram Ta Bu Tram Lai Chiu
o Hiéu Chinh _ Kiém Pinh __ Hi¢u Chinh __ Kiém Dinh
Nash (NSE) 0,818 0,749 0,756 0,711
RMSE 0,4 0,5 05 05
PBIAS (%) 1,00 457 1,38 5,74

3.3. Pdnh gid dnh hwong cia cdc hé chira Trung Quéc va Viét Nam dén ché dé dong chay
trén song Da

Sau khi md hinh HEC-HMS dugc hiéu chinh va kiém dinh, nghién ctru st dung mo
hinh nay mé phong, hoan nguyén qua trinh dong chay tu nhién tir nam 2003 dén nam 2019.
Do thleu s6 liéu thuc do thudc phan lanh thd Trung Qudc nén nghién ciru st dung cac
nguon s6 liéu thuc do tai tram Lai Chau dé so sanh danh gia anh hudng cua céc hd chira
Trung Qudc va sir dung Tram Ta Ba dé danh gia anh hudng ctia cac hé théng ho chira trén
toan luu vuc song Pa. Hinh 6 va 7 so sanh qua trinh dong chay thuc do va dong chay tu
nhién mo phong tai cac tram Lai Chau va Ta Bt. Ngoai cac duong luu luong do dac va tinh
toan, cac hinh v& con thé hién hiéu sb giita luu lwong do dac va tinh toan ty nhién Qtinn toan t
nhien — Q do dac d€ danh gia bién dong cua dai luong nay theo thoi gian, qua do danh gia anh
huong cua cac ho chira dén dong chay ty nhién. Dé danh gia dinh luong anh hudng cua cac
hd chua 1én ché d6 dong chay, nghién ciru sir dung chi sé trung binh tuyét ddi cua sai s6
twong d6i tinh theo cong thirc sau:

SSTD = =¥ 1M 1)

obs
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Trong d6 SSTD 1 chi s6 trung binh tuyét ddi cua sai s6 tuong ddi, Q},s and QL lan
luot 12 luu lugng do dac va mé phong tai thoi diém ith. N 1a do dai chudi s6 liéu danh gia.
C6 thé nhan théy so voi giai doan trudc nam 2006, dai lugng Qtinh toan tr nhien — Qdo dac CAC
giai doan sau 2007 c6 su bién d6i vé luu lwong véi bién rong hon, dic biét vé mua 1. Tai
tram Lai Chéu, két qua tinh toan cho thdy thoi ki ddu khi chua co su tac dong cua hd chira
la thoi ki dong chay tu nhién (2003-2006) duong qua trinh dong chay thuc do va mo phong
kha tring khép, chi sé Nash hiéu chinh va kiém dinh trén 0,7, chi s SSTD thoi ki nay 1a
0,32. Tir sau nam 2007 khi trén dong chinh phia thuong ngudn xdy dung céc cong trinh hd
chira, dong chay c6 sy thay ddi rd nét (Hinh 6). Chi s SSTD 1én t&i 0,48 trong giai doan
2007-2009 va 0.67 trong giai doan 2010-2019. Tai tram Ta Bu, giai doan 2003-2006
SSTD la 0,37. Giai doan 2007—2009 khi cic hd Trung Qudc van hanh, SSTD la 0,41. Tur
nam 2010-2019, khi c6 thém cac hd chtra & nuée ta di vao hoat dong SSTD tang Ién 0,73.
Diéu nay chimg t6 khi cac hd chira di vao hoat dong qua trinh dong chay ty nhién trén song
Pa di bi diéu tiét twong di manh. Céc Hinh 6 va 7 ciing cho thiy tong luong dong chay c6
su suy giam dang ké dic biét vé mua Id. Trong mua 14, dai lugng Qtinh toan tw nhien — Qdo dac
(phan d thi dudi truc hoanh) ting dan qua ting giai doan vé6i luong giam tuwong ddi 16m,
trong khi vé mua kiét Quinh toan t nhien — Qo dac (phan do thi trén truc hoanh) ciing ting nhung
v6i lwong ting nho hon nhiéu. Do d6, tong luong dong chay nam giam.
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Hinh 7. So sanh dong chay tu nhién (m6 phong) va dong chay thyc do tram Ta Bu.
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Dé phan tich k¥ hon su thay dbi ciia dong chay trén séng Pa, nghién ctru da tién hanh
tinh toan bién dong dong gop cua dong chdy timg thang va timg mua vao dong chdy nim
trong trong cac giai doan tur 1961-2020 st dung s6 liéu thuc do tai tram Lai Chau va Ta Bu.
Cac hinh duéi day thé hién dong gop cua timg thang va dong gop cuia muia mua va mua kho
vao dong chay nim qua cac thoi ki. Cac hinh vé& cho thiy thiy sy suy giam téng luong dong
chay qua cac thoi ki khi cac hd Trung Qudc va Viét Nam véan hanh. So véi thoi ki dong
chay tu nhién (1961-2006), sau 2007 khi cac hd chira Trung Qudc trén song Pa duogc xay
dung va di vao van hanh da lam tang dong gop cho dong chdy cta cac thang mua kho va
giam déng gop cho cac thang mua mua. Sau khi cac hd Son La va Lai Chau van hanh, mirc
d6 dong gop dong chay mua mua tiép tuc giam va mua kho tiép tuc ting, cu thé:

Tai tram Lai Chau (Hinh 9), so véi thoi ki 1961-2006 thi tir 2007-2014 1a thoi ki chiu
anh huong chinh ctia hé théng cac hd Trung Qudc. Tong lugng dong chay thoi ki nay giam
manh, lam dong chdy mua kho tang va mua mua dong chay giam. Mua kho, dong chay tang
tr 22,74% (1961-2006) Ién 29,34% (2007-2014) trong khi mua mua ty 1¢ nay giam tir
77,26% xudng 70,66% tong lugng dong chay. Tir nim 2015 ngoai tac dong cua hd Trung
Quédc trén dong chinh Viét Nam c6 thém hd Lai Chau hoat dong va di vao diéu tiét, cac
thang mua kho dong chay tang cao va cac thang mua mua dong chay giam manh so véi cac
thoi ki truéc. Pong gop dong chay cia mua mua vao tong dong chay nam giam xudng con
63,88% va cua mua kho tang 1én 36,12%.

Tai tram Ta BU, so sanh 2 thoi ki tir 1961-2006 la thoi ki dong chay tu nhién thi tur
nam 2007—2020 1a thi ki chiu anh huong caa toan bo céc hd chira Trung Quéc va dic biét
la sy diéu tiét cua cac ho chira Viét Nam. Tong luong dong chay thoi ki nay giam 2,99%
khoang 1 ty.m3 so vai thoi ki trugc. C6 2 nguyén nhan chinh din dén tong luong dong
chay ndm bi suy giam. Thir nhat giai doan 2007-2020, dic biét 1a giai doan 20072009 la
giai doan it nudc. Thir hai 1 do khi cac hd chira tich nuéc lugng nudc ton that do boc hoi
va ngdm xudng dt ting Ién ciing lam gidam tong lwong dong chay. Dong chay mua kho
tang va dong chay mua mua giam. Mua mua dong chay giam tir 77,28% (1961-2006)
xudng 65,75% (2007—2020), mua kho ting tir 22,71% Ién 32,25% (Hinh 11). Theo thang,
dong gop cua thang 11T vao dong chay nam tang tur 1,91% 1én 4,69% va cua thang IV tang
tir 2,03% 1én 5,68%. Cac thang dong chay 16n nhat van thang VII va VIII nhung dong gop
cho dong chay giam twong dbi 16n tir 22,34% xudng 17,43% véi thang VII va tir 21,84%
xudng 16,55% vai VI (Hinh 10).
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Hinh 8. Bong gbp dong chay cua ting thang vao dong chay ndm tram Lai Chau.
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Hinh 9. Péng gop dong chay mua mua va mua kho vao dong chay nam tram Lai Chau.
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Hinh 10. Péng gop dong chay cua timg thang vao dong chay nam tai Ta Bu.
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Hinh 11. Péng gop dong chay mia mua va mua kho vao dong chay ndm tai Ta B{.

4. Két luan

Nghién ctru dd danh gia duoc su thay d6i dong chay trén song Pa dudi tac dong riéng
ré va tong hop cua cac hé théng hd chaa Trung Quéc va Viét Nam qua phan tich sé liu
dong chay thuc do va mé phong dong chay trude va sau ndm 2007 khi cac hé thong hd
chira di vao van hanh. Két qua nghién ciu cho thiy sai sb tong luong giita dong chay tu
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nhién md phong va thuc do ting 1én dang ké khi cac ho chira di vao hoat dong, ching to
ché d6 dong chay ty nhién da bi thay doi tuong ddi Ion. Sau 2007 khi cac hé thong hd chua
di vao hoat dong lam tang dong gép dong chay mua khd va giam dong gép dong chay mua
mua, dong chay nam cé su suy giam rd rét qua céc thoi ki. Tai tram Lai Chau, mua kho,
dong chay tang tir 22,74% (1961-2006) 1én 29,34% (2007-2014) khi céc hd chaa Trung
Quéc hoat dong va lén 36,12% khi c6 thém cac ho chira trén 1anh thd Viét Nam. Tai tram
Ta BU, dong chay mua mua giam tir 77,28% (1961-2006) xudng 65 /75%, mua kho tang tur
22,71% lén 32,25% trong giai doan cac ho chira Viét Nam va Trung Qudc di vao van hanh
(2007-2020). Téng lwong dong chay vé dén Ta B giam 1 ti m® so véi thoi ki trude do giai
doan tir 2007-2020 14 giai doan it nuéc cing véi viée tich nudc cua cac hd chira vai dung
tich 16n trén thuong nguon luu vue, lwong nuéc that thoat do bdc hoi va ngdm trong 1ong
ho 1am cho dong chay bi suy giam. Nghién cau nay gop phan lam sé&ng té hon tac dong cua
cac hé théng hd chira dén su thay doi dong chay trén luu vuc séng Da, nang cao hi¢u qua
van hanh cua cac ho chtra va quan ly tong hop tai nguyén nuéc trén 1anh thd Viét Nam,
dam bao an ninh ngudn nudc trong diéu kién bién do6i khi hau va gia tang hoat dong khai
thac tai nguyén nudc cua cac qudc gia thuong nguon. Nhimg danh gia trong nghién cau dua
vao so sanh két _qua mo phong tar md hinh HEC-HMS st dung nguon so liéu mua vé tinh
IMERG cung c4p tir 2003 cho dén nay va s liéu cac tram bdc hoi trén luu vuc thudc 13nh
th6 Viét Nam. Trong nhitng nghién ctu tiép theo, ching t6i s& xem xét sir dung cac sé lidu
bdc hoi tir cac nguon so ligu toan cau, gilp cai thién do chinh xéac cua két qua mo phong
dong chay trén phan lanh th nuéc ngoai vao Viét Nam.
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Loi cam doan: Tap thé tac gia cam doan bai bdo nay la cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duogc sao chép tur nhitng nghién ctru trudc day;
khong c6 sy tranh chap loi ich trong nhém tac gia.

Tai liéu tham khao

1. Ngo, L.A.; Masih, I.; Jiang, Y.; Douven, W. Impact of reservoir operation and
climate change on the hydrological regime of the Sesan and Srepok Rivers in the
Lower Mekong Basin. Clim. Change 2018, 149(1), 107-1109.

2. Zhaohua, S.; Xiang, F.; Xuefeng, C. Assessing the impacts of reservoir operation on
downstream water diversions using a simplified flow model. Hydrol. Sci. J. 2019,
64(12), 1488-1503.

3. T6, Q.T. Phan tich anh hudng cta cic hd dap thuong luu dén su thay doi thiy van
dong chay mua kho vé chau th song Mé Cong, 2016.

4. T6,Q.T.; Tang, P.T. Nghién ctru danh gia thay doi thury vin dong chay vé chau thd
Mé Cong qua chudi sb liéu lich sir tir 1924 dén nay. Tap chi Khoa hoc va Cong
nghé Thuiy loi 2014, 17-23.

5. Giap, N.D. Tac dong cia hé théng ho chira thuong ngudn dén sy thay doi thiy vian,
thuy luc va 1ong dan ha du. Tap chi Khoa hoc va Céng nghé thuy loi 2016, 32, 1-8.

6. Chau, N.L.C. Danh gia tic dong ctia hé théng ho chira trén song Pa, song Lo dén
dong chay mua can ha luu song Hong va dé xut giai phap dam bao ngudn mé cho
ha du. Trung tam Du bdao KTTV TW, 2010, tr. 244.

7. Tuyén, H.M. Dé tai nghién ctru khoa hoc cap bd. Nghién ciru dién bién, xac dinh
cac nguyén nhan thay doi ty 1¢ phan phdi dong chay song Hong sang song Pudng
va dé xuat dinh huéng giai phap nhiam dam bao ty 18 phan phdi dong chay hop 1y.
2013.



Tap chi Khi twong Thuy van 2021, 731, 97-107; doi:10.36335/VNJHM.2021(731).97-107 107

8. Anh, L.T. Pé tai nghién ctru khoa hoc cép bod. Nghién ctru tac dong cia viée st
dung nudc phia thugng luu dén tai nguyén nude luu vuc song Hong, 2011.

9. Ha V.K.; Hué, V.M. Phan tich anh huéng cua cac hd chira thuong ngudn trén dia
phan Trung Qudc dén dong chay ha luu séng Pa, song Thao. Tap chi Khoa hoc thuy
loi va Moi truvong 2012, 38, 3-8.

10. Hu¢, V.M.; Phuong, B K. Nghién ctru danh gia tdc dong cua cac hd chira Lai Chau,
Son La va Hoa Binh dén dong chay mua kiét trén song Da, 2017.

11. Anh, T.V. Nghién ciru danh gia luong dong chay song Pa tir Trung Qudc vao Viét
Nam phuc vu cho bai toan quy hoach va quan Iy tai nguyén nudc song Pa. Tap Chi
Khi twong thuy van 2017, 57, 4-9.

12. Phuong, T.T.; Ding, L.H.; Tac dong cua h¢ théng hd chtra 16n dén dong chay trén
hé thng song Hong. Tap chz Khoa hoc va Cong nghé Viét Nam 2017, 18(7), 5-9.

13. https://www.hec.usace.army.mil/software/hec-geohms/.

14. https://www.hec.usace.army.mil/software/hec-hms/downloads.aspx.

15. Fleming, M.J. User’s manual, hydrologic modeling system HEC—-HMS Version 3.5.
HQ US Army Corps of Engineers, 2001, 1-318.

16. HEC. Applications Guide Hydrologic Modeling System HEC-HMS V.2.01. US
Army Corps of Enginenring Center, 2008, 118, 11-107.

17. Evaluation of HEC-HMS and WEPP for simulating watershed runoff using remote
sensing and geographical information system.

18. Li, Z. Watershed modeling using arc hydro based on DEMs: a case study in
Jackpine watershed. Environ. Syst. Res. 2014, 3, 11.

19. Hudng dan st dung m6 hinh HEC-HMS, Gido trinh, Dai hoc thuy lgi, 2005.

20. https://gpm.nasa.gov/data/imerg.

21. Nguyén, L.B. Nghién ctru danh gid san phdm mua tir nhiém vu do mua toan ciu
(GPM) cho mién Béc Viét Nam, 2020.

22. Nam, B.C. Nghién ctru danh gia dit liéu mua quan tric vé tinh tr GPM va
PERSIANN phuc vy canh bao mua thanh phé Hd Chi Minh. Tap Chi Khi twong
thuy van 2017, 679, 27-33.

23. Xuan,T.T.; Tuyén; H.M. Vai tro ciia hd chita trong khai thac, quan 1y tai nguyén
nudc mit & Viét Nam. Nha xudt ban Khoa hoc va kj Thudt 2019, 183(19-28), 67—
77.

Assessment of the impact of reservoirs on flow variations on the
Da River

Bui Huyen Linh?!, Tran Anh Phuong®”

1 Water Resouces Institute, Ministry of Natural Resources and Environment;
wri@monre.gov.vn; phuongtran.monre@gmail.com; linhb.dctv@gmail.com

Abstract: This research evaluates the influence of reservoirs inside and outside the
territory on the flow change on Da river to Ta Bu station by statistical method and using
HEC-HMS model to simulate natural flow numerically Satellite rainfall data (IMERG) is
compared with real measured data (when the reservoirs come into operation) to assess
flow changes during the flood and dry seasons and annual flow. The results show that the
decrease in the total annual flow when the reservoirs come into operation increases the dry
season flow and decreases the flood season flow.

Keywords: Da River; Reservoirs; Flow regime; Global saterllite precipitation; HEC—
HMS.
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