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MOT SO VAN DPE VE NGUON NUGC VUNG BAN PAO CA MAU THEO
KICH BAN PHAT TRIEN THUQNG LUU VA NUOC BIEN DANG

PGS.TS. Ting Pirc Thing
Vién Khoa hoc Thuy loi Viét Nam

Tém tit: Bin dio Ca Mau (BPCM) la mét phan quan trong ciia Pong bang séng Ciru Long
(BBSCL), dang dimg trude nhimg bién dong do su phat trién phia thiong luu Mé Céng (nhu
cau vé nuoc cho nong nghiép, thiy dién gia tang), bién doi khi hdu, nude bién ding. Tac dong
ciia nhitng yéu to trén dwoc canh bdo la rat lom va nghiém trong déi voi DBSCL. Bai bdo nay sé
trinh bay mot sé két qua nghién ciu méi ciia tac gida ve van dé trén, chii yéu vé tac déng dén xam
nhédp man ving Bén dao duwdi tac déng ciia mét s6 bién dong dong chay thwong leu va nude bién
ddng theo cdc mirc khdc nhau.

Summary: Ca Mau peninsula is a important part of the Mekong Delta, suffering impacts from
upstream Mekong development (agriculture and hydropower development) and sea water level
rise. This paper will present some research results of above mentioned impacts. The results show
that the impacts may be possibly high, salinity intrusion into the peninsular becomes more

stronger than present condition and fresh water shortage may be serious.

I. PAT VAN PE

Ban dao Ca Mau la mot phian quan trong,
chiém gan 43% dién tich cua DBSCL, co loi
thé canh tranh vé nong nghiép va thuy san.
Trong hon mudi nam qua, thay dbi san xuét
xay ra manh mé€ theo hudng da dang hoa san
pham, thay d6i mé hinh st dung tai nguyén dat
va nudc. Két qua dat duoc rét kha quan, day
hua hen. Tuy vay, phat trién Ban dao dang
tlem an sy thiéu bén vimng, nhit 13 do co so ha
tang phuc vu cho san xuét (hé thong thuy loi
cho nong nghiép va thuy san, dé bién,... con &
mirc rat thap, chua chu dong kiém soat ché do
nude, phong chéng thién tai [1, 3, 4]).

Theo nhiéu nghién ctru, PBSCL ndi chung va
BBCM néi riéng duge canh bao s€ chiu anh
huéng nghiém trong cua nuéc bién dang
(NBD) ca vé ngap va xam nhap min. Mt khéc,
thuong luu song Mé Cong dang va s& dién ra su
phat trién manh mé, ¢ lién quan dén ngudn
nude phia ha luu (T6 Quang Toan va nnk, [2],
[6], [7]). Hai yéu to dugc cho 1a s& c6 anh
huong dang ké, do 1a phat trién thity dién va gia
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tang nong nghiép co tudi. Trong didu kién van
hanh binh thuong, phat trién thity dién c6 thé
lam gia tang dong chay kiét vé muia kho, nguoc
lai viéc gia tdng dién tich c6 tudi s€ lam giam
dong chay khong chi trong mua khd ma con ca
mua mua. Téac dong thay d6i dong chay thuorng
luu vé dong bang ¢6 anh huong dén ngudn
nuéc ha luu, nhét la bBSCL, trong d6 xam
nhép man lam suy giam nguon nudc ngot vung
ctra song 1a mot trong sd cac van dé 16n nhat.

Ba yeu t6 tac dong trén (NBD g1a tang tuoi,
thuy dién thuong luu) dbi v6i Pong bang va
Ban ddo di bat dau dugc nghién ciru trong thoi
gian gan day, theo mot vai khia canh, chu yéu
1a danh gia tac dong cia ting yéu to riéng 1¢.
Nghién ctru dugce trinh bay s€ la danh gia tac
dong cua ba yéu td ndi trén theo cac td hop tac
dong cua chung, nham dua ra nhitng canh bao
can thiét cho su phat trién bén viig Ban dao.
Nghién ciru tép trung cho phan Ban dao Ca
Mau, nhung duoc dit ra trong bai ton tong
thé toan PBSCL va chau thé Mé Céng. Dudi
day s& trinh bay cac két qua ngh1en clru danh
gia vé mit xdm nhap min cia ba yéu t6 thay
d6i noi trén d6i véi ving BPCM.
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II. PHUONG PHAP NGHIEN CUU VA
CAC PIEU KIEN TiNH TOAN

2.1 Phuong phap va cong cu nghién ciru

DPé danh gia sy thay ddi cua xam nhdp man,
nghién ctru nay sir dung cong cu mo hinh toan
thuy dong luc MIKE11 [5], voi mot s6 s lidu
tor nghién ciru vé BDCM do Vién Khoa hoc

Thity lgi mién Nam thyc hién [1]. So do tinh
dugc trinh bay trong Hinh 1. M6 hinh da dugc
can chinh tdt ca thiy luc va xam nhap man,
dat 40 tin cay tdt cho tinh toan danh gia [1].

Ngoai ra, mét sb tinh toan hd tro cho md hinh
da su dung bd cong cu DSF cuia Uy hoi Mé
Cong qudc té (nhu tinh dong chay theo tan
sudt, nhu cau nudc trén dong bang,...).
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Hinh 1: So do
tinh xadm nhap
man DBSCL

2.2. Piéu Kién tinh toan

Trong nghién ctru nay, vi¢c tinh toan duogc
thuc hién theo cac kich ban, chung khac nhau
¢ bién dong chay vao tai Kratie va muc nudc
bién dang. Con diéu kién khi twong thily vin,
md hinh san xudt va st dung nudc trén
DBSCL nudc ta lay nhu hién trang 2005 (xem
[1]). Chi tiét cac kich ban dugc trinh bay trong
Béang 1.

Trong dd, cac bién tinh todn nhu sau:

- Dong chdy tai Kratie, Qkratie (bién dong
chay vao Dong bang) tinh toan theo tin suét
dugc trinh bay trong Bang 2. Trong tinh toan
sir dung tan suat P=85% (tan suat cip nudc
tudi);

- Gia tang/giam dong chay do ting san xut c6
tudi dugc trinh bay trong Bang 3 (ung véi kich
ban dién tich tudi & murc cao);
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- Gia tang/giam dong chay do ting san xuit c6
tudi dugc trinh bay trong Bang 4 (ung véi kich
ban dién tich tudi & mic cao + phat trién thiy
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- Nudc bién dang (NBD) dugc tinh véi hai
kich ban 30 cm va 75 cm.

- Nam thay vin nén duoc st dung 1a 2005 (ky

dién Trung Qudc); .
°n Trung Quoc) higu HT 2005).
Bdng 1: Thong ké cdc kich ban mé phong
" . Yéu t6 tic dong Nim thiy vin
TT Tén kich bin C\‘;';Igl Lﬁglﬁ /I"NBD [ NNCt | TD Kiét | Khac
; b (2005)
1 K1=HT2005 HT 2005 - - - ™ -
2 | K2= HT2005+NBD30cm HT 2005 30 cm ™ - ™ -
3 K3=HT2005+NBD75cm HT 2005 75 cm ™ - ™ -
4 | K4=HT2005+Qkratie85% HT 2005 - - - ™ -
5 | K5= HT2005+Qkratie85% + NNCtb HT 2005 - ™ ™ ] -
= 1 0,
s 1;}6) HT2005+Qkratie85% +NNCtb + | 00 ] - - - ]
= 1’59
; §]73 DI;OTCZH(IOSJerratleSiS % +NNCtb+ 112005 | 30em | @ ] - ]
= 1 Y
8 EEDI;I;ZI;)OS+riatle8S % +NNCtb+ HT 2005 75 em | i o i
K9=HT2005+Qkratie85% +NNCtb+
g | I Qlaaties HT2005 | 75cm | M o o .

Ghi chti: - Cac ky hiéu trong bang trén:
+ K1 — K9: Ky hiéu cac kich ban mua kiét, chua c6 va c¢6 cong trinh thich ung.
+ HT2005: Hién trang 2005 (md hinh san xuét, diéu kién khi tuong, thuy van trén dong bang).
+ “NNCtb”- Phat trién nong nghiép mirc cao & cac nudc thuong luu;
+“TP” — Thuy dién (thuy dién diéu tiét dong chay vao mua kho);

+ HT2005: ha tang trén dong bang ¢ nim 2005, cung voi st dung nude trong tinh toan ciing trong
nam nay.

Bdng 2: Bang luu lirong thdang theo tan sudt P% tai tram Kratie (Pon vi: m3/s)

Théing P25% P50% P75% P80% P85% P90%
1 3.736 3.372 3.013 2.931 2.807 2.661
2 2.733 2.490 2.266 2.180 2.103 2.023
3 2.204 2.019 1.811 1.769 1.704 1.636
4 2.147 1.881 1.647 1.606 1.526 1.425
5 3.686 2.879 2.370 2.251 2.072 1.876
6 12.700 9.175 6.427 5.931 5.415 4.701
7 26.671 20.549 15.492 13.978 12.705 11.412
8 40.565 34.231 28.009 26.163 24.384 22.199
9 43.249 36.758 30.844 29.618 28.079 26.441
10 27.282 22.861 18.132 17.316 16.601 15.777
11 12.556 10.416 8.618 8.276 7.965 7.562
12 6.275 5.435 4.688 4.58 4.422 4.199
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Bdng 3: Thay doi luu heong binh qudn cdc thang theo Phwong dn Nong nghiép cao (Tong hop tir
cdc mo phong trong chuoi thuy van tir 1985-2000)

) Tang giam luwu lwgng binh quin thang vé Kratie (m3/s)
Thang Trung binh (86-00) Min (86-00) Max (86-00)
1 -472,30 -589,90 -352,70
2 -403,90 -521,10 -300,80
3 -272,90 -358,50 -191,90
4 -175,90 -261,10 -75,00
5 -90,70 -183,60 -18,80
6 -151,50 -266,50 -54,10

Nguon: Té Quang Todn va nnk [2]

Bdng 4: Thay doi heu lwong binh quén cdc thang theo Phwong dn Thiy dién twong lai gan (+
van hanh phi dinh ¢ thiy dién TQ) + Néng nghiép cao (Tong hop tir cdc mé phong
trong chudi thity vén tir 1985-2000)

Thing Ting giam lru lwong binh quén thang vé Kratie (m’/s)
Trung binh (86-00) Min (86-00) Max (86-00)
1 713 448 986
2 657 294 969
3 442 -10 828
4 455 -64 934
5 923 -176 1500
6 1600 -214 2575

III. KET QUA TiNH TOAN

3.1 Két qua tinh toan d9 min

Nguoén : Té Quang Todn va nnk [2]
Mot sb két qua tinh toan d0 man & mot vai
tram dién hinh trén song Hau va trong Ban dao
dugc trinh bay trong cac Bang 5, 6, 7.

Bdng 5: Nong dé man I6n nhat tai tram Dai Ngdi (trén séng Héu)

TT ] Do miin I6n nhit tai tram Pai Ngii (g/l)
Phuwong An i , , . .
Thang 1 | Thang 2 | Thang 3 | Thang 4 | Thang 5

1 | K1=HT 2005 2,47 5,73 9,55 10,67 11,65

2 | K2=HT 2005 + NBD 30cm 3,64 6,66 10,79 12,17 13,38

3 | K3=HT 2005 + NBD 75cm 5,85 9,27 13,41 15,10 17,06

4 | K4=HT 2005+ QKratie85% 5,91 10,11 14,44 15,09 15,05

5 | K5=HT 2005 + QKratie85% 6,44 11,11 15,86 16,26 15,66
+ NNC tb

6 | K6=HT 2005 +QKratie85% + 5,17 8,36 12,26 12,45 11,15
NNCtb + T

7 | K7=HT 2005 +QKratie85% + 7,85 12,18 17,24 17,47 17,48
NNCtb + NBD30cm

16
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Do min 16m nhit tai tram Pai Ngii (g/1)

TT ,
Phuwong An . , . . .
Thang 1 | Thang 2 | Thang 3 | Thang 4 | Thang 5
8 | K&8= HT2005 +QKratie85% + 10,44 14,13 19,53 19,98 21,25
NNCtb + NBD75cm
9 | K9=HT 2005 +QKratie85% + 9,28 11,84 16,27 16,51 17,25
NNCtb + TP + NBD75cm
Bdng 6: No”‘ng do man trung binh tai tram Pai Ngai trén song Hdu
TT , P06 min trung binh tai tram Dai Ngai (g/l)
Phuwong An B B B B B
Thang 1 | Thang 2 | Thang 3 | Thang 4 | Thang 5
1 | KI=HT 2005 0,30 1,28 3,64 4,62 3,74
2 | K2=HT 2005 + NBD 30cm 0,43 1,70 4,42 5,64 4,44
3 | K3=HT 2005 + NBD 75cm 0,76 2,63 6,20 7,77 5,80
4 | K4=HT 2005+ Q Kratie85% 0,70 3,00 6,39 9,11 4,74
5 | K5=HT 2005 + QKratie85% 0,85 3,71 7,60 10,50 5,13
+ NNC tb
6 | K6=HT 2005 +QKratie85% + 0,52 2,11 4,80 6,07 2,86
NNCtb+TD
7 | K7=HT 2005 +QKratie85% + 1,15 4,45 8,84 11,53 5,57
NNC tb + NBD30cm
8 | K8=HT 2005 +QKratie85% + 1,81 6,19 11,14 13,63 7,36
NNC tb + NBD75cm
9 | K9=HT 2005 +QKratie85% + 1,25 3,92 7,70 8,76 4,33
NNC tb + TP + NBD75cm
Bdng 7: No”‘ng do man trung binh tai tram Go Quao trén song Cdi Lon
TT , P min trung binh tai tram Go Quao (g/l)
Phwong An , . . . .
Thang 1 | Thang 2 | Thang 3 | Thang 4 | Thang 5
1 | KI=HT 2005 0,46 1,77 4,51 6,73 9,65
2 | K2=HT 2005 + NBD 30cm 0,92 2,36 4,03 7,24 8,81
3 | K3=HT 2005 + NBD 75cm 1,00 2,32 3,41 6,12 6,89
4 | K4=HT 2005+ QKratie85% 0,83 3,29 5,87 9,86 7,84
5 | K5=HT 2005 + QKratie85% 0,86 3,38 5,99 10,00 7,90
+ NNC tb
6 | K6=HT 2005 +QKratie85% + 0,80 3,17 5,69 9,44 7,49
NNCtb + TD
7 | K7=HT 2005 +QKratie85% + 1,25 3,66 5,63 10,08 7,17
NNCtb + NBD30cm
8 | K8= HT2005 +QKratie85% + 1,43 3,30 4,84 8,25 6,51
NNCtb + NBD75cm
9 | K9=HT 2005 +QKratie85% + 1,37 3,08 4,47 7,54 5,94
NNCtb + TB + NBD75cm
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3.2. Két qua tinh toan chiéu dai xAm nhap min

Bdng 8: Chiéu dai xam nhdp man nguwéng 4 g/l trén séng Hdu

Chiéu dai xAm nhip tinh tir cira bién (km)
TT Kich ban , , i i ,
: Thang 1 | Thang 2 | Thang 3 | Thang 4 | Thang 5
1 | KI=HT 2005 27,89 34,19 40,54 41,64 41,04
2 | K2=HT 2005 + NBD 30cm 30,78 36,24 45,19 47,19 46,19
3 | K3=HT 2005 + NBD 75cm 35,17 43,69 55,94 57,44 56,14
4 | K4=HT 2005+ Q Kratie85% 32,17 34,84 43,69 60,78 62,19
5 | K5=HT 2005 + QKratie85% + 34,19 35,87 47,19 66,51 65,05
NNC tb
6 | K6=HT 2005 +QKratie85% + 31,93 33,53 37,99 50,69 49,94
NNCtb+TH
7 | K7=HT 2005 +QKratie85% + 35,35 36,62 52,19 69,19 69,69
NNC tb + NBD30cm
8 | K8=HT 2005 + QKratie85% + 37,18 45,19 61,19 78,19 78,71
NNC tb + NBD75cm
9 | K9=HT 2005 + QKratie85% + 33,21 39,99 48,19 63,19 62,00
NNC tb + TB + NBD75cm

Ghi cht: Tram DPai Ngai cach bién 31,5 km; Tram Can Tho cach bién 77,5 km.

3.3. Nhan xét

Tir két qua tinh toan (Bang 5, 6, 7, 8) ¢ thé
rat ra mdt sO nhan xét chinh vé thay d6i xam
nhdp man nhu dudi day.

Trén song Hau

- Trén song Hau, ca ba yéu té thuy dién (TD),
st dung nudc nong nghiép gia ting cao (NNC)
va NBD (¢ mirc cao, 75cm) déu c6 tac dong
manh dén x4m nhdp min, theo cac chiéu
hudéng khac nhau. Trong khi NNC va NBD
gdy xam nhdp man tang l1én, nguoc lai thuy
dién x4 nudc mua kho s€ lam gidm xam nhap
min dang ké.

- Su gia tdng xam nh@p man trén song Hau do
NNC va NBD thé hién rat rd: (1) ndng d6 man
tang, (2) chiéu dai xAm nhap man 16n hon, (3)
Thoi gian xam nhdp man kéo dai hon so voi
diéu kién chua bi tic dong boi hai yéu té nay.
Cu thé la:

+ Vé chiéu dai xam nhdp man: so sanh cac
kich ban K4 (Qkratie85%, khong c6 NNC,
NBD), K5 (K4+NNC) va K8
(K4+NNC+NBD) cho thay gi¢i han xam nhap
min 4g/l vao thang 4 thay d6i tir 60,78 km
(K4) Ién 66,78km (K5) va 78,19km (K8). Su
thay d6i nay la rat nghiém trong, anh hudng
rat 16n dén cap nude cho cac nganh kinh té doc
theo song Hau va cho Ban dao.

+ V& d6 man: léy tram Pai Ngai dé xem xét,
cho théy d6 man 16n nhat thang 4 theo cac kich
ban K4, K5, K8 lan luot 1a 15,9; 16,27 va 19,98
g/l, nghia 1a khi NBD ¢ mirc cao tac dong cua
NBD dén gia ting ndng 6 man la rat 1on. Ciing
can luu y rang, khi chua c6 NBD va NNC, khi
luu lugng thuong luu & mirc Qkratie85% (tan
suat dong chiy 85%) thi man da ting rat 1on so
v6i truong hop ndm 2005 (1a nim dién hinh vé
san xuét, c6 xam nhdp mén cao), chfmg han do
man 16n nhat tram Pai Ngai vao thang 4 trong 2
kich ban trén lan luot 1a Smax(K1)=10,67 g/l va
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Smax(K4)=15,09 g/l.

+ V& tac dong cua Thuy dién Trung Qudc
(TP), két qua tinh toan cho thay, néu cic nha
may duogc van hanh binh thuong thi tdc dong
day man cia chung 1a rat 16n, chang han xét 4o
man 16n nhat thang 4 hai kich ban K5
(Qkratie85%+NNC) va K6(=K5+TD) cho thy
Smax(K5)=16,26g/l; Smax(K6)=12,45 ¢/,
nghia 1a d6 man da giam dén gan 25%.

Trén Ban dao

Trén Ban dao, su bién ddi cua xam nhdp man
theo cac kich ban rat phtc tap, khong theo quy
luat nhu ¢ song Hau. Trong d6, dac biét cha y
la NBD ¢ bién Dong va bién Ty déu co tic
dong vao Béan ddo theo hai chiéu hudng nguoc
nhau trén mot s6 ving:

- NBD trén séng Hau co tac dong day nudc
ngot tir song Hau vé Béan dao nhiéu hon (theo
cac kénh tir Can Tho tré 1én), do d6 co tac
dung giam min ving ven bién Tay. Nguoc lai,
NBD ¢ bién Tay ddy nudc midn tir bién Tay
vao va lam gia ting xAm nhap man phan phia
Tay Béan dao. Do tic dong cua ting ngudn
NBD dén ting ving trén Ban dao khac nhau,
do d6 tong hop tac dong ciia NBD tir ca hai
ngudn dén timg ving trén Ban dao ciing thay
d6i tir ving nay sang ving khac.

- Trén song Cai Lon, lay tram Go Quao lam vi
du, vao thang 1 va tng v6i NBD30cm, tac
dong ciia NBD ¢ bién Tay nho hon & bién
bong (mén ¢ kich ban K3 16n hon mén ¢ kich
ban K2, xem Bang 7). Nhung tur thang 2 tr¢ di,
d0 min NBD 75cm lai nhé hon khi NBD
30cm, nghia 1a NBD ¢ muc cao cd tic dung
day min cho cac song rach phia Ty ban dao.
Tuy vdy ciing can chil y rang, cang ra phia
bién Tay, tac dong cua NBD & bién Tay s& 16n
dan, trong khi d6 tac dong day ngot ciia NBD
phia séng Hau giam dan.

Tac dong cua thuy dién dén xa&m nhap man
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trong Ban dao van theo quy luat nhur trén song
Hau, nhung khoéng 16n lam. Chéng han, do
man trung binh tram GO Quao vao Thang 4
ung voi kich ban K5 1a 10 g/l va K6 (c6 TD) 1a
9,44 g/1. Tuong ty nhu vay, d6 man trong kich
ban K8 la 8,25 g/l va K9 1a 7,54 g/1.

Thay ddi vé ngudn nuéc trén BDCM

Tu két qua tinh toan, phan tich vé xam nhap
man néu trén, co thé di dén mot s6 nhan dinh
ve ngudn nudc (v€ man, ngot) nhu sau:

- Trong diéu kién NBD, cac ving phia bién
chiu xam nhdp man sau hon va trong thoi gian
dai hon, ngudén nudc ngot tré nén hiém hon.
Lac ndy, ving san xuat nong nghiép s& pha1 co
hep lai. Tuy vay, mot s6 vung ven bién Tay
gan song Cai Lon tinh hinh xdm nhap man lai
duoc cai thién.

- Khi ¢6 su gia ting lay nudc ngot & thuong luu,
man s€ gia tang trén toan Ban ddo, do d6 ngudn
ngot s€ giam, vung sinh thai ngot bi thu hep.

- Trong diéu kién lay nudc gia ting ¢ thuong
luu va NBD, tac dong xam nhap man trén song
Hau sé rat nghiém trong, nguon ngot suy glam
rat 16n, anh hudng nghiém trong dén san xuat.

IV. KET LUAN

Céc yéu to chinh c6 kha nang anh hudng dén
ngudn nude trong tuong lai & ban dao Ca Mau
la: (1) NBD; (2) Gia tang st dung nudc
thuong luu Mé Coéng; va (3) phét trién thay
dién.

Ngudn nuéc trén ban dao s& bién dong manh
theo 3 yéu t6 trén, trong d6 thuy dién xa nudc
vao mua kho s€ c6 tac dung tich cuc, trong khi
d6 hai yéu td con lai o tac dung tiéu cuc va co
kha ning rit nghiém trong.

Ca ba yéu t6 trén déu c6 kha ning xay ra, do
vay can phai c¢6 chién luge bao vé ngudn nudc
va cac giai phap thich ung vdi cac tac dong
xAu.
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