BAI BAO KHOA HQC

ANH HUONG CUA PAP THUQNG NGUON DEN DIEN BIEN MAN
VUNG CUA SONG MEKONG

Nguyén Thi Phwong Mai', La Vinh Trung'

Tém tit: Dién bién man tai ving cira séng Mekong ngdy cang phirc tap va dnh huong lon dén doi
song sinh hoat va sy phdt trién bén vimg trén DPBSCL. PBSCL nam & cudi nguon song Mekong nén
bi dnh huong nang né cia su phat trién manh cua cdc hé théng hé, ddp thuy dién trén dong chinh
va dong nhdnh. Trén co s phan tich chudi sé liéu dong chay dén tai Kratie, Tan Chdu — Chdu Déc
va s6 liéu man thuc do tai cdc cira song theo cdc giai doan xdy dung cdc ho, dap lon trén dong
chinh ¢ Trung Quéc. Dé lam rd qud trinh thay doi tong lwong dong chdy miia lii, mila kiét anh
hong dén dién bién xam nhdp man trong cdc giai doan théng qua tirong quan giita luu lirong nwéce
mia kiét vao PBSCL véi néng do man tai bon tram do man tai bon vi tri cira song de gitp hiéu ré
hon xu hwong xam nhdp man tai cdc cia song Mekong.

Tur khéa: DPBSCL, Xam nhap man, Hb dap thuong luu, Thay dién thuong luu,

1. GIOI THIEU CHUNG ngdp 1 v6i mac ngap khodng 1- 4m trong thoi

Ddng bang song Ciru Long (PBSCL) 12 ha luu  gian ngép tir 1-6 thang.
cta luu vyce séng Mé Cong bao gom 13 tinh thanh
phd. DBSCL 1a viing kinh té trong diém phia Nam
¢6 dién tich gan 40 nghin km?, dan sé khoang 18
triéu nguoi va ¢6 hon 340 km duong bién gidi trén
bd gidp Campuchia, 12 khu vuc duy nhét cua ca
nudc tiép gidp Bién Pong va Bién Tay voi bd bién " L
dai 750km, chiém 23% chiéu dai bo bién quéc gia. zoide
PBSCL khong chi 1a viing trong diém san xuét
luong thyc, trdi ciy, nudi trong, danh bt thuy, hai :
san cda ca nudc, ma con duge xdc dinh la ving c6 ' <¢>E {
tiém nang, thé manh phat trién céng nghiép ning
lugng, cong nghiép thuc pham, phat trién du lich va
12 viing san xuat luong thyc trong diém qudc gia véi
50% san lugng luong thyc cua ca nude va 90% san
luong gao xuat khau. Chinh vi vdy duy tri phit trién
nong nghiép bén viimg 12 nhiém vy hang du cua
ving voi myc ti€u dam bao an ninh luong thuc
quéc gia.

Nhung su phét trién trén dong bang ngly
cang bi de doa nghi€ém trong do vao mua kit | = ¢ .
hon 50% dién tich dét canh tdc s& bi ngdp min
(Bang 1), con mua lii gan % dién tich PBSCL bi
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Hinh 1. Hé thong thity dién trén dong chinh
""Co 562 - Pai hoc Thity Loi. song Mekong
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Tuy nhién dién bién dong chay lii nhitng nim
gan ddy c6 bién dong 16n do sy xuat hién ctia6 ho
thily dién 16n trén dong chinh va hon 50 ho dap
thiy dién dong nhanh (xét dén nam 2015) trén
thuwong ngudn bat dau tir Trung Qudc, Lao, Thai
Lan va Tay Nguyén, Viét Nam. Dung tich hiru
ich ctia cdc hd di c6 trén luu vuc Mekong 1én
khoang 75 ty m® va du kién dat gin 100 ty m’
tmg voi 86 ho, dap theo quy hoach phit trién
twong lai dén 2020 (Bang 2). b6 1a nguyén nhin
chinh dan dén nhing nim gan day xu huong 1i 1a
Iti nho va vira do lugng nudc vé mua 14 giam
nhiéu (Hinh 4a). Nhin lai 1ii nho lich st nim
2015, muc nudc tai bién ho Tonle Sap chi dat
5.3m (tai Kampong Luong) tng véi dung tich
vao hd khoang 20 ty m® thap hon nhiéu so véi
binh quin nhiéu nim 1a 40-50 ty m’ (Toén va
nnk, 2016). Tai dau nguén DPBSCL, muc nudc tai
Tan Chau dat 2.29m (trung binh max nhiéu nim
4.08m) thap nhat trong vong 90 nam. Chinh vi
vay dong chay kiét Xuong thap ngay tir cudi miia
1ii - dau mita kho két hop v6i mua két thic som
va tridu cudng 1én cao 1a nguyén nhan chinh cho
hién trong man nam 2016 1a man xam nhap sém
va vao siu trong ndi dong (Bang 1).

Bang 1. Chiéu dai va dién tich xdAm nhip min

nam 2016
ot Ten Song Thei didm Chiéu dai xdm nhap m&n 2016 (km)
4(g/) 2(g/) 1{g/)
1 Vam Co Dang 8-May 115 130 135
2 Vam Co Tay 8-May 130 145 155
3 CuaTieu 19-Mar 50 80 90
4 Cua Dai 30-Mar 52 80 90
5 Ham Luong 28-Mar 73 80 90
6 Co Chien 8-Feb 65 75 80
7 Bassac 8-Feb 60 67 70
8 Cailon 3-May 68 70 71
Dién tich anh hudng man(ha) 2,056,1922,310,464 2,548,031
Phan tram so vai dién tich DBSCL(%) 52.7 59.2 65.3

DS man (g/1)
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Tram do mdn tir clra séng
Hinh 2. Bo man lon nhat tai cdc tram do cua
song Mekong.
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Khoéng chi phan b rong va sdu theo khong
gian ma néng d6 man nam 2016 ciing ting lich
str so voi TBNN va nam 2015 nhu Hinh 2, hién
tuong nay gy khé khan rat nhiéu cho sinh hoat
va san xuat ¢ PBSCL.

Duya trén cdc nghién ctu vé xAm nhdp min
thi muc do xam nhap man vung cua song Mé
Cong phu thudc vao cic yéu t6 sau: (1) dong
chay kiét tir thwong ngudn séng Mekong, (2)
luong mua trén dong bang, (3) kha ning trir
nude cudi miia 1i ciia dong bang, (4) hién trang
sit dung nudc & dong bang, (5) Hinh dang mat
cit ctra song, (6) dién bién muc nudc triéu va
(7) hudng gié ving cira song. Trong khudn kho
bai bdo tdc gia mudn dé cap dén sy anh hudng
clia cdc dap thiy dién dén tinh hinh xam nhap
min & cira séng Mekong va thiét 1ap mbi tuong
quan gitta lvu lwong mua kiét va ndng do min
tai vi tri cac ctra song Mekong.

2. CO SO SO LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Co s& sb liéu:

Phan tich ddnh gid thay ddi dién bién dong
chdy It va dong chay kiét tai Kratie, Tan Chau,
Chau Déc dua vao s6 liéu thu thap tir cdc nim
1982-2016 do Vién khoa hoc thuy loi Mién
Nam va bai khi tugng thiy van Nam Bo.

S6 li€u man cua céic tram cua song Mekong
tor ndm 1990 — 2016 thu thép tu Coéng ty khai
thac cong trinh thuy lgi Tra Vinh va Vién khoa
hoc thuy loi Mién Nam.

Phuong phéap nghién ctu:

St dung phuong phdp phan tich thong ké,
phéan tich su thay d6i luu lwong va nong dd man
theo tung giai doan xdy dung cic dap thuong
ngudn séng Mekong. Dé tim ra sy thay dbi luu
luong, tong lugng dong chay va muc do thay
doi néng dd man theo cic giai doan trén
DBBSCL: trudc nam 1993; 1993 — 2001, 2002-
2008; 2009-2011; 2012-2015.

St dung s6 liéu thuc do luu luong tai Tan
Chau, Chau Déc va s liéu man tai cdc cira song
Mekong xay dung tuong quan giira luu lugng
vao dong bang véi ndng 6 min tai cic cira song.
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nguon séng Mekong theo nam xdy dung

2.2. Phan tich va danh gia:

2.2.1 Dién bién luu liong mia li, kiét theo
cdc giai doan

Can cu vao cdc thoi doan xay dung cac dap
thiy dién 16n da hoan thanh ¢ trén dong chinh
Mekong. Téc gia chia thanh 5 giai doan phan
tich tir ndm 1990 — 2015 va chi xét anh hudng
ctia cdc hd vira va 16n c¢6 cong suét phét dién tir
15MW hay dung tich ho tir 3 triéu m’ tr& 1én.
Trude nim 1992 ¢6 10 hd vira va 16n dugc xay
dung nhung trén cdc dong nhdnh, trong bai bdo
nay tic gia chi xét anh huong cua cic hd, dap
trén dong chinh nén chi xét ¢c6 6 ho, dap nhu

Hinh 3.
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Bang 2. Thong ké s6 lwong hd chira véi
cong suit >15MW trén luu vuce song Mekong

TinhTrang Giaidoan s6hd Vhituich (105m?) Mekong Trung Quéc Miama Théilan Lio Campuchia ViétNam

>1993 10 1063520 1 4 4 1
19932001 9 6,264.98 1 4 1
., 20022008 7 199227 1 1 1 4

Dé hoan .

thanh 20092011 10 23,46651 2 1 3 4
2011-2015 12 3111850 3 8 1

2016 8 169653 1 1 3
Téng cong 56 7517398 8 10 0 5 23 0 10

Dang xay 2020 30 >18875.29 5 2 2 2

Tir Hinh 4 (a), tong lugng dong chay va luu
lugng dinh 1ii tai Kratie giam dan theo ting giai
doan tir tong lugng i trung binh 1 398,88 ty m’
VA Quamax = 41605m°/s  (1993-2001) dén tdng
Iwong 11 trung binh 1a 305,2 ty m’ va Qliimax =
38019 m’/s (2012-2015). Tuy nhién trudc nam
2002 muc do thay dbi khong dang ké vi da sb
cdc hd ¢6 dung tich tich nudc nhé binh quin
dudi 2 ty m® (hd DaChaoshan tich nudc tir nim
2001) nudc trén dong chinh va khodng trén 16
ty m’ cho khoang 17 hd trén dong nhénh, gid tri
nay kha nhd so véi dong chdy mua 1l vao luu
vuc khoang 270,84 ty m® (tir T6+T12/2015) —
571,52 ty m’ (T6+T12/2000). Trong khi tir ndm
2002 dén nay thi s6 lwong ho ting 1én dén 56 ho
trong d6 4 ho trén dong chinh da c6 kha ning
trir dén 40,82 ty m”.
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Bang 2 thé hién kha ning trit nudc ciia 56 hd
1én dén gan 20% tong luong dong chay miia 1d
trén luu vyc song Mekong, d6 chinh 1a ly do
cho su thay dbi dong chay lii trong khoang 15
nam trd lai, trong d6 c6 2 giai doan: 2009-2011
va 2012-2015 c6 tong luong 1i dén gia tri dinh
1ii déu giam nhanh va luu luong 1ii trong thing 8
cdn xudng mirc 22.322m’/s (tbnn), 14.917 m’/s
(2010) va 15.658m’/s (2015) tai Kratie va 15.566
m’/s (tbnn), 11.000 m*/s (2011) va 13.804 m’/s
(2015) tai Tan Chau (Hinh 4, a va b) nguyén
nhan do trong giai doan nay c6 sy xuat hién cua
2 hd véi dung tich trit nudc rat 16n: Xiaowan
(2010) va hd Nuozhadu (2014). Hon thé nita
Hinh 4 (a va b), cho thiy dong chay cudi mia
18, ddu mia kiét thang 11, 12 ¢6 xu hudng ngay
cang thap, mirc giam nhat 13 giai doan 2012-
2015 diéu d6 dong nghia véi su thiéu nudc cho
noéng nghiép va day min dau mia kho. D6 1a
mot trong cic ly do kién cho min xam nhap
ngay cang sém, sau va néng do ngay cang cao.

Trong khi dong chdy mua 14 c6 xu hudng
ngay cang giam thi vao mua khd khi cic thuy
dién Trung Qudc trén dong chinh van hanh phat
dién lam gia tang dong chay ki¢t khoang 600-
800 m*/s. Tir Hinh 4 (¢ va d), dong chdy mua
kiét trong 2 giai doan dau 1990-2001 cé xu
hudng thip nhat vao thang 3, thiang 4 va dong
chay dau mua kiét & muc trung binh. Nhung xu
hudng doi 16 rét khi vao giai doan 2009-2011 va
2012-2015, dong chay dau mua kiét giam nhe so
véi cac giai doan nhung dong chay gilta mua
kiét thuong tir thang 2 dén thang 4 lai ting
nhidu so voi trung binh céc giai doan khéc
nguyén nhin cé thé do cdc hd chira thugng
ngudn van hanh phat dién.

Hinh 5a va Hinh 5b thé hién 6 hon xu huéng
giam giita phan tram dong chay 1i so vdi tong
Iwong dong chdy ndm khoang 5% tir nam 1990-
2016. Nguoc lai c6 thé do diéu tiét dong chay tir
cic hd chira cho thiy dién nén lam gia ting
dong chay vao mua kho, xu hudng gia tang
khong nhiéu khoang gan 5% tir nam 1990-2016.
Tuy nhién mic d0 gia ting khong on dinh vi
kha nhiéu hd chtra dang trong giai doan xay
dyng hay vira hoan thanh nén bat dau tich nudc,
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chuyén huéng dong chay hay phat dién voi cong
suat thip anh huong nhiéu dén luu lugng kiét
trén dong chinh.

Hon thé khi dong chay 1i vé dong bang cua
nam trude it thi ddu mia kho cua nam ké tiép
phai ddi dién véi viée thiéu nudc nghiém trong
do luu lwong dén nho va luong nudc 1 trit trén
ddng bang it nhu nam 1i 2010- kiét 2011, 1
2012- kiét 2013 va dién hinh 1& nam 2015- kiét
2016, xemHinh 5a va Hinh 5b. D6 la nguyén
nhan dan dén xam nhip madn vao sau, rong va
ndéng d6 man cao ¢ dong bang.
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Hinh 5b. Ti 1é phan gitta dong kiét va lii
50 VGi tong lieong.

2.2.2. Dién bién mdn theo cdc giai doan tai
vi tri civa song Mekong

Tuong quan gitta Hinh 4c va Hinh 6a: dong
chay mua kiét giai doan 90-92 cé lugng nudc
dén thip nhit vao thiang 4 va d6 ciing 1a thoi
diém giai doan 90-92 dat ndng d6 min 16n nhat
va dong chdy dén dong bang Hinh 4d trong giai
doan nay tang giam that thuong nén dién bién
min lic ting giam thdt thuong nhit 1a giita
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thang 2 dén giita thang 3. Nguoc lai giai doan
1993-2001 c6 tong lugng nude dén mua kiét 1a
trung binh céc giai doan phan tich nén ndéng do
min ciing dat gid tri gdn nhu trung binh cdc giai
doan.Nhung khi sy 6n dinh ay khong kéo dai vi
dén giai doan 09-11: dong chay mua kiét dat
thdp nhat vao cic thang dau mua kiét tir thang 1
dén cudi thang 3 d6 12 nguyén nhan cho néng do
man tai vi tri clra song Tién, song Hau dat 16n
nhat trong tat ca céc giai doan vao cudi thang 3.
Khi so sanh néng d6 man tai 2 tram do ta théy
muc d¢ xdm nhdp man trén séng Ham Ludng
ludn cao hon séng Hau.

5 Pomin(g/l)

--a--Average 90-92
----- Average 93-01
——Average 02-08
- Average 09-11
—Averagel2-15

thei gian

5,0

1-Jan 31-Jan 2-Mar 1-Apr 1-May 31-May 30-Jun

Hinh 6a. P man ngay lén nhat giai doan
tai Tram An Thugn — Séng Ham Luong

1800 B man g/

1iJan 3i-Jan 2-Viar 1-Apr i-May 3i-May 30-jun

Hinh 6b. Bé mdn ngay lén nhdt giai doan
tai Tram Tra Kha — Séng Hdu

Hinh 4a,d va Hinh 6b: giai doan 2012-2015
1a giai doan khd phtc tap, dong chay dau mia
ki€t c6 xu hudng giam nhanh (d6 dbc khé 16m)
lam cho xam nhép man dén sém va dat néng do
cao dau mia kiét vao khoang thang 2 va giam
dan vao thang 3 cho dén thang 5. Nguyén nhin
vao dau thdng 3 myuc nudc mua ki€t ting hon
han so voi trung binh nhiéu nim céc giai doan
trudc do cd lugng nude x4 tuwr cic hd phuc vu
phat dién.

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 58 (9/2017)

So sanh giita cic giai doan cho thiy xu
huéng méin ngay cang dén sém va ndng d6 min
cao kéo dai diéu d6 anh huong rat 16n dén thoi
diém gieo céy trong ndm sao cho trdnh thoi
diém man nhat va du nude ngot cho tudi. Vao
dau thang 3 luong nudc vé dong bang ting hon
nhiéu so voi cic giai doan trudc, lugng nude
ngot lam giam mirc d§ xam nhap man nén néng
d6 man giam nhidu nhét 1a trén song Hau. Tuy
nhién lugng nudc ting nay khong 6n dinh vi né
phu thudc vao hinh thirc van hanh phat dién cua
cic hd thuong ngudn. Néu gip cdc nam han
lugng nudce tich vao ho khong da cho phat dién
thi dong bang phai ddi dién véi thiéu nudc ngot
nghiém trong vao mua ki¢t va xadm nhdp man
vao siu va manh trong ndi dong.

2.2.3. Thiét lgp twong quan giita luu lwong
vé dong bang va nong dé mén tai cdc tram do
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Nhu phan tich & trén luu lugng, cot nudc
mila kiét phu thudc rat nhidu vao quy trinh van
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hanh ciia cdc ho thuong ngudn. Trong d6 luong
nudc mia kiét 12 mot trong cdc nhan td quyét
dinh mitc d0 xadm nhap man & cdc vung clra
song Mekong. Dé phan tich mic d6 xam nhap
man tai cdc vi tri vung cua song tdc gia da xay
dung cic tuong quan gitta luu lugng trung binh
cia tram Tan Chau, Chau DPdc v6i dd min tai
cdc vi tri tram do cdch cira bién 20-30km nhu:
tram Pai Ngdi ciach cua Tran D& 30km, tram
Cau Quan céch cira Pinh An 30km, Tram Tra
Vinh céch cira Cung Hau 30k va tram Son Ddc
céch cua Ham Ludng 20km.

Két qua phan tich tir Hinh 7a thdy rang: Khi
Ivu Ivgng vao BPBSCL 16n hon 5500 m*/s thi do
man tai cac tram do c6 tuong quan rat tt v6i hé
s twong quan R>0,8+0,9. Xét cing mot luu
lugng vao BBSCL nhung khi Q > 8000m*/s thi
d6 man tai cac tram gén nhau va gia tri mdn nhé
< 3g/l. Khi Q giam dan tir 7000 — 5500m’/s thi
gia tri man tai Son DBdc 1udn cao hon tir 2-3 lan
cdc tram con lai mic du tram Son Pdc c6 gén
bién hon nhung gid tri min ching to mic do
xam nhdp man trén sdong Ham Ludng cao hon
song C6 Chién va song Hau. Ba tram con lai véi
ciing khoang cich 30km véi ctra bién nhung tai
Cau Quan do man 16n hon Pai Ngii va Tra
Vinh nhung khong thé két luan man ¢ séng Hau
16n hon song C6 Chién vi Tram Dai Ngai nam &
bo trai séng Hau lai ¢6 gid tri thap nhat va thap
hon nhiéu so véi Cau Quan nam bo phéi sdng
Hau. biéu nay khéng dinh 6 d6 man ngoai phu
thudc luu luwong con phu thudc nhiéu vao hinh
dang va do doc song. Bén canh d6 khi phan tich
tuong quan Hinh 7b ta thay khi luu luong vao
dong bang trong khoang tir 4000 m3/s — 2500
m3/s thi d6 déc duong twong quan tai Cau Quan
va Pai Ngai ddc hon thé hién néng dd man tang
nhanh khi ¢6 luu luong thap dé 1a didu céc xi
nghiép thity néng can chi y dé quan 1y van hanh
hé thong cdng ngin man trén séong Hau khi han
han hay luu luong vao ddng bang nhé thi ndng
dd man trén nhanh song Hau s€ 1én nhanh hon
bén nhanh sdng C6 Chién va séng Ham Ludng.

3. KET LUAN VA KIEN NGHI

Téc gia da phan tich, danh gid mot phan sy
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thay d6i dong chay ca mua 1i, mba kiét dudi sy
anh hudng cta cic hd, dap thuy dién dong chinh
song Mekong. Dong chay mua li ngay cang
giam ddng ké, ca tong luong dén gid tri dinh 1d
nhét 1 2 giai doan 2009-2011 va 2012-2015 do
¢6 3 hd dap 16n nhat hoan thanh va tich nudc
véi tdng dung tich 1én > 40 ty m>. Sé lugng hd,
dap van ting nén nguy co gidm lii v cdc mit
khéic lién quan nhu gidam phu sa, tdng x6i 10,
thay d6i hé sinh thdi,...ciing can dugc danh gia
sau hon vé muic d6 anh hudng.

Nghién ctru danh gid sy thay d6i dong chay
kiét theo cic giai doan: su gia tang dong chay
kiét qua céc giai doan do tic dong diéu tiét nudc
clia cdc hd chtra tir miia mwa sang miia kho va
xu hudng ting 5% tong lwong dong chay kiét tir
nam 1990-2015. Tuy nhién su thay d6i khong
6n dinh va tiém 4n nhiéu nguy co nhu lugng
nudc vé dong bang phu thudc vao qué trinh van
hanh cdc ho thugng ngudn hay lii nho, két thiic
som 1a nguyén nhan giy ra thiéu nuéc dau mia
kiét va xam nhdp mén sém, siu, cao va kéo dai
vao dong bang.

Phan tich dién bién man theo timg giai doan:
nong do man c6 xu hudng gidm trong nhiing ndm
gan day tuy nhién man dén sém va dat dinh sém
vao thang 2, thang 3 tai vung ctra song Mekong.

Xay dung tuong quan gitta luu lugng vao
DBSCL va min tai 4 tram clra song va thy rang
khi Q>8000m3/s thi néng d0 man tai cac tram
cich cira song 20-30km déu nho < 3g/l. Bon
dudng twong quan c6 hé sé tuong qud kha tot R
= 0.8 — 0.9 c6 thé dung phén tich min khi luu
lwong dén Q > 5000m’/s. Két qua phan tich thdy
dd man tai song Ham Ludng luén cao nhat.
Nhung khi Q<4000m?/s thi d6 dé¢c duong tuong
quan cta hai tram Pai Ngai va Cau Quan ddc
nhat cho thay khi Iuu luong vao dong bang nho
thi nguy co xdm nhap mdn trén séng Hau nhanh
va cao hon séng C6 Chién va Ham Ludng. Hon
nira trén song Hau man tai Cau Quan ludn cao
hon 1,5-3 lan man tai Pai Ngai. B¢ 1a 1y do tac
gia mudn nghién ctru sdu hon su anh hudng cia
hinh dang ctra séng, 6 ddc song dén co ché lan
truyén man tai viing ctra song.
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Abstract:
THE IMPACTS OF UPSTREAM DAMS ON THE EVOLUTION OF SALINITY
INTRUSION AT MEKONG RIVERMOUTHS

The changing of salinity intrusion at Mekong rivermouths has been occurring more complicated
and significantly affecting the livelihood and sustainable development in Mekong River Delta
(MRD). Located at the end of downstream of Mekong River, MRD is strongly affected by the
development of reservoirs and hydropower dams in the main stream as well as tributaries. The
flows at Kratie, Tan Chau - Chau Doc and measured salinity at rivermouths corresponding with
stages of dam construction along the main stream of Upper Mekong in China are analyzed.It is
elucidated the change of total discharge in flood and dry seasons affecting salinity intrusion
evolution. The correlation between the discharge to MRD during dry season and salinity
concentration measured at 4 stations in 4 rivermouths, respectively, thereafter was established in
order to better understand the trend of salinity intrusion at Mekong rivermouths.

Key words: Mekong River Delta, Salinity intrustion evolution, reservoirs and hydropower dams.
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