& TAP CHI _
“Q J KHI TUQNG THUY VAN W) Check for updates

Bai bdo khoa hoc
Panh gia cac thay doi dong chay trén dong chinh séng Mé Cdng
va cac giai phap dam bao an ninh nguon nuwéc ving PBSCL

Phan Truong Khanh!*, Nguyén Hong Quan?3, To Quang Toan*

1 Khoa K¥ Thuét Cong Nghé Méi Trudng, Truong Dai hoc An Giang — Pai hoc Qudc gia
TPHCM; ptkhanhagu@gmail.com

2Vién Nghién ctru Phat trién kinh té tuan hoan — Pai hoc Qudc gia TPHCM;
nh.quan@iced.org.vn

3 Trung tdm Quan 1y nudc va Bién d6i khi hau, Vién Moi truong va Tai nguyén —Pai hoc
Quédc gia TPHCM; nh.quan@iced.org.vn

*Vién Khoa hoc Thity loi mién Nam; toan_siwrr@yahoo.com

*Tac gia lién hé: ptkhanhagu@gmail.com; Tel.: +84-918440275

Ban Bién tdp nhan bai: 12/4/2022; Ngay phan bién xong: 2/6/2022; Ngay dang bai:
25/6/2022

Tém tit: CaC phat trién & thuong luu song Mé Cong dang lam thay do6i dong chay, tur 2012
dén nay xuat hién Iii nhé va man 1am gia ting cac quan ngai vé an ninh nguén nudc. Bai bao
danh gia cac thay d6i dong chay trai qui luat trén séng Mé Cong ca mua 1i va mua kiét. Két
qua cho thay, trude 2010 khi ma tac dong thuy dién chua dang ké, dong chay nim li 16n
2000, tai Chiang Saen cao nhat 3.192 m*/s trong khi ¢ Kratie la 18.031 m*s. O nam kiét
nude nhu 1998 1a 2.560 m%s tai Chiang Saen va 8.612 m¥/s ¢ Kratie. O thuong ngudn han
xuét hién tir thang 3, trong khi ha nguén vao thang 4. Mua 1g, luu  luong thang lon nhit & cac
tram thuong nguon thuong xuét ‘hién sém hon cac tram ha ngudn mot thang. Pinh 1i xuat
hién vao thang 9 & thuong ngudn trong khi ¢ ha ngudn vao thang 10. Sau 2010, do anh
hudng cia thiy dién, muc nude trén dong chinh da thay doi dang ké, dong chay kiét binh
quan tang, thang kiét ¢ ha luu dich sém mét thang trung voi thoi gian kiét ¢ thuong luu, dac
biét 1ii 16n chua tro lai ¢ tram dau nguon va cudi ngudn sb ndm I vuot mire bao dong giam.
Bai béo ciing dua ra cac giai phap dé dam bao an ninh ngudn nudc trén dong bang.

Tir khéa: An ninh ngudn nuéc; Dong chay mua li; Dong chay mua kiét; Dong chinh séng
Mé Cong.

1. Mé dau

Nudc ngot ¢ vai tro quan trong ciia sinh vat va xa hoi loai ngudi. Tuy nhién, sy phan bd
ctia n6 khong dong déu trén trai dét dan dén su canh tranh giira nhiing ngudi dung nude [1].
X4 hoi ngay cang phat trién, nhu cau nude ngay cang tang [2]. Tinh lién két ciia moi truong,
giao thong, nang luong, lvong thyuc va kinh té...trong bdi canh mdi nay dan xen voi nude
dang dat ra nhiéu kho khan thach thue [3].

Luu vyc sdong Mé Cong ¢6 dan sb va kinh té ngay cang phat trién kéo theo nhu cau vé
nang luong ngay cang tang, xay dung thuy dién trong luu vuc dé dap tmg nhu cau nay [4].
Mot s6 nude phat trlen thuy dién nhu mot con duong xoa doi giam ngheo hodc t6i thiéu 1a
mot cach dé cung cip dién cho hang triéu ho gia dinh trong khu vuc van chwa c6 dién [5]. Tur
nam 1993-2005, hang nam ting 8% nhu cau nang luong, du kién s& ting 6—7% mdi nim vao
nam 2025[6]. S6ng Mé Cong cd tiém ning thiy dién khoang 176.350-250.000 MW. Bén
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qudc gia: Thai Lan, Viét Nam, Campuchia va Lao c6 tiém ning thuy dién woc tinh khoang
50.000-64.750 MW, trong d6 cung cap 30.000 MW [7-8]. Tong dung tich hitu ich cta cac hd
chtra trén Mé Cong hién nay vao khoang 40 ty m* [9].

Trdng laa 1a sinh ké chinh cta nguoi dan trong ving [10]. Tong dién tich tudi tiéu cho
tréng lua & sdng Mé Cong ude tinh khoang 4,3 triéu ha, trong d6 Viét Nam chiém 42%, Thai
Lan 30%, Trung Quéc 12%, Campuchia 8%, Lao 7% va Myanmar la 2%. Dién tich dugc tuoi
thyc t& udc tinh khoang 3,6 triéu ha. O ha luu vue, dién tich dugc tudi vao mua kho khoang
1,2 triéu ha, chua dén 10% tong dién tich nong nghiép (15 triéu ha) [11]. Viéc m¢d rong canh
tac néng nghiép hién nay trong luu vuc bi han ché béi su sin c6 cia nude vao mua kho [12].
Téng luong nude tudi tidu ude tinh 1a 62 km®, twong duwong 13% luu luong hang nam cua
song Mekong, trong d6 Viét Nam chiém khoang 52%, Thai Lan 29%, Trung Qudc 9%, Lao
5%, Campuchia 3 % va Myanmar 2% [13].

Trong vong mot thap ky qua rimg che phu bi suy giam déu trén toan luu vuc nhu dong
bang Korat thudc cdc nhanh song Mun va Chi & Théi Lan, rimg che phu giam tir 42% trong
nam 1961 dén 13% trong nam 1995 [11]. Theo WWF, hién nay séng Mé Cong c6 khoang 98
triéu ha rimg tu nhién. Tuy nhién, dién tich ndy s& mat nhanh chéng néu chung ta khong c6
bién phép ngan chan [14]. Viéc xay dung cac dap bac thang & Yunnan thudc Trung Qudc va
Luang Prabang, Sanakham thudc Lao da c6 bang chimg lam thay d6i dong chay va tac dong
manh mé& dén ha luu song Mé Cong [9, 11]. Mot s6 quan ngai muia kho c6 thé thiéu nude va
mua 1ii ¢6 thé nhidu nudc do cac dap tich nude trong mua kho dé co thé chay hét cong suat
mdy va xa 10 trong mua mua de giam nguy co v& dap [15].

Hién c6 rét it nghién ctru vé cac cyc tri thay vin bi tac dong boi su thay d6i 16p phu trong
luu vie [11]. Tuy nhién viéc thay d6i 16p phu thyc vat van dang dién ra hang nam, dic biét 1a
viéc bién méat mot sd luong rat 16n rung, da lam suy giam tiém nang tich nudc trong luu vuc
va h¢ qua la cang lam gia tang cac hiém hoa vé 16 Iyt va kho han [16]. Thuy dién da anh
huong dén ché do thily van ciing nhu viéc khi hau 4m dan 1én c6 thé lam dich chuyén duong
bién cua cac vung dong bang ¢ ddng bang Tibet, Trung Quoc [9, 11]. “Hiéu Ung dong chay
d6i phtt sa”— khién nhiéu ho gia dinh ¢ Thai Lan bi thua 16 trong nong nghiép, nhiéu ndng dan
Viét Nam phai di cu noi khac dé tim kiém viéc lam [17]. Viéc ting sé dap sé dan dén thiét hai
udc tinh khoang 3.400 tan phosphate mdi nam ¢ dong bang ngdp 1t séng Cuu Long, do do,
mdi ndm mat 24 triéu dong dé mua phan bon thay vi luong phét phat [18]. O Viét Nam, bun
va dit sét udc tinh giam tuong ng 2,4 va 0,02 triéu tan moi nam (tuong ung la 74% va 1%);
sy giam nay s& dan dén giam san luong gao tur 2,3 dén 2,5% mdi ndm va trong san xuat ngd tir
21 dén 22 phan trim mdi nam [18]. Theo Kiém toan Nha nudc, tinh trang thiéu nude ¢ Viét
Nam va Thai Lan c¢6 xu huéng gia ting. Tai Viét Nam, luong nudc tir thuong ngudn do veé
Pong bang Song Ciru Long nam 2020 thap hon 157 ti mét khdi so voi 2011.Theo dy bao, néu
ca 9 con dap & Lao dugc xay dung, luong phu sa vé dén PBSCL s& giam con 5-7% (10-13
triéu tén/nam) Phu sa, bun cat ndm 2020 giam 14 tri¢u tan so v&i nam 2017 [19]. Vi Thai
Lan, s6 ngay co lugng nude ¢ mirc cyc thap tai 6 tram do doc song Mekong tir nam 2019 t6i
nay da tang 1én dang ké so véi giai doan trude d6 [20]. Tir 1i 2016 dén nay, muc nude va luu
luong tai cac tram trén dong chinh sdng Mé Cong luén thap hon 1,0-4,0 m va 15-50% & céac
thang 6, 7 va 8 twong Gmg so nhiéu nam trudc day. Tuy nhién, 2016 luu luong thang 8 lai thap
hon s0 ndm 2015 va thip nhat trong nhiéu nim cung ky [21]. Vao mla kiét, dong chay ciia
séng Mé Cong giam manh, thip nhat 13 thang 3, thang 4 luu luong chi 1.700 m%/s-2.500 m%/s
[22], thap hon khoang 30 14n so vé6i dinh 1ii [23]. Trong khi d6, nhu cdu nuéc & PBSCL vao
thang 4 1a 2.000 m/s [24].

Nhan thay tam quan trong clia tai nguyén nudc ddi v6i nguoi dan. Do do, ching ta can
phai danh gia dong chay ctia séng Mé Cong qua thoi gian dé 1am co sé di liéu cho chinh
quyén dia phuong va cac nha khoa hoc tim céc giai phap pht hop dé dam bao an ninh ngudn
nude cho hang ngan ho dan sdng doc theo song Mé Cong.
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2. Phuong phap nghién ciru

2.1. Gioi thiéu khu vuc nghién cvuu

The Mekong River Basin
Characteristics:

Area: 793,000 kri (27)
Length of mainstreany 4,800 km (12

15,000 m'/s (8

Average discharge:
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Hinh 1. Luu vuc sdng Mé Cong va Bdng bang Séng Ciru Long.

Mé Cong 16n nhat & Pong Nam A, bat nguoén Tay Tang, Trung Qudc chiy qua 6 qudc
gia: Trung Qudc, Myanma, Lao, Thai Lan, Campuchia va Viét Nam trude khi d6 ra Bién
Dong bang 8 clra séng. Chidu dai ciia song 4.800 km, dién tich 795.000 km2, dong chay trung
binh 15.000 m?/s (MRC, 2010). So c4c song trén thé gidi, Mé Cong ding thir 8 vé tong lugng
dong chay, thir 12 vé chiéu dai va thir 21 vé dién tich. Sdng Mé Cong trai dai tir 90 dén 35° Vi
Bic va 93° dén 107° Kinh Pong, dugc chia thanh hai ving chinh: Thuong luu 13 phan dién
tich & Chiang Saen véi chiéu dai 2.200 km va dién tich 188.460 km? (Hinh 1.). Ha luu c6
chiéu dai 1 2.600 km véi dién tich 606.540 km? bao gdm 97% dién tich Lao (202.400 km?),
86% dién tich Campuchia (154.730 km?), 36% dién tich Thai Lan (184.200 km?) va 20% dién
tich Viét Nam (65.170 km?).

2.2. Phirong phdp thu thdp so liéu

S6 liéu muc nudc hang ngay duoc thu thap tir 11 tram khi twong thuy van trén dong
chinh séng Mé Céng tir tram Chiang Saen dén tram Kratie duoc Uy hoi song Mé Cong cung
cap. S6 liéu luu luong duoc xay dung tir duong trong quan muc nude va luu lwong cho mot
s6 nam dién hinh tir dudng twong quan do, ta tinh dugc luu lwong cho cac nam khac twong
{mg. S liéu cac tram quan trac dai nhat tir 1910 dén nay d6 1a tram Stung Treng. S6 liéu tram
ngan nhat tir 1969 dén nay 14 tram Nong Khai. S liéu luu luong cia 11 tram dugc thong ké
thanh biéu bang va mot s6 tram duogc bidu dién bang d6 thi.

3. Nhirng thay d6i diic trung thity vin giai doan truéc va sau 2010

3.1. Cac tram thuy van dong chinh

Ban db vi tri 11 dap thuy dién cung vi tri cac tram thiy van trén dong chinh dugc dua ra
& Hinh 2. Nghién ctru phan tich chi ti€t cho mot s6 tram nay. Céac tram thuy van dong chinh
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duogc quan 1y bai cac qudc gia thanh vién (Viét Nam, Lao, Campuchia va Théi Lan) va chia sé
s0 liéu véi Uy hoi song Mé Cong.

3.2. Dac trung luu luong truce 2010

3.2.1. Dic trung luu lugng, 16n nhat, nho nhit va trung binh

Cac déc trung luu lugng cac tram thuy van dong chinh dugc dwa ra & Bang 1. Ket qua
cho thay, thay d6i luu lwong 16n nhat trong ndm & cac tram dong chinh phia thuong ngudn 1a
rat 1om, tir 23.500 m?/s vao mua 1t ndam 1996 tai tram Chiang Saen, trung binh nim 2.655m4/s
dén 78.093 m¥/s tai tram Stung Treng vao lii nim 1939, trung binh nim 13.410m%s. Luu
lwong mua kiét ciing thay d6i Ién dao dong tir 199m?3/s (04/1995) tai thuong ngudn Chiang
Saen dén 1.076m%/s (04/1978) tai Kratie.

Bang 1. Bic trung Iuu lugng ngay ¢ c&c tram dong chinh séng Mé Céng.

Luu lwgng Luu lwgng Luu lwgng

Tén tram trung binh l6n nhat Ngay xuat hién  nhé nhat Ng:;\])i/gr(]uﬁt
(m3/s) (m3/s) (m3/s) :
Chiang Saen 2.655 23.500 03/09/1966 199 11/04/1995
Luang Prabang 3.943 25.200 02/09/1966 485 26/04/1999
Chiang Khan 4172 24.431 15/08/2008 716 01/04/2004
Vientiane 4,508 27.470 16/08/2008 602 05/04/1999
Nong Khai 4.500 25.100 01/09/1994 745 17/04/1995
Nakhon Phanom 7.583 35.321 05/09/1995 857 24/04/1989
Mukdahan 7.971 38.900 30/08/1923 958 06/04/1933
Khong Chiam 8.955 54.300 17/08/1978 1.230 12/04/1978
Pakse 10.108 56.000 17/08/1978 661 29/02/1996
Stung Treng 13.410 78.093 02/09/1939 855 02/05/1915
Kratie 12.973 67.320 03/09/1939 1.076 17/04/1960

Céc dic trung luu luong trung binh nim theo giai doan va luu lwong & mot s6 nam 1 1on
2000, 1 trung binh 1999, 1t nhé 1998 dugc dua ra & Bang 2. Luu lugng binh quan hang ndm
giai doan trude 1960 duge xem la 16n hon luu lugng ¢ cac giai doan sau (1961-2000; 2001
2010), co thé noi rang d6 che phii mat dém & luu vuyc giai doan trude 1960 con 16n nén kha
nang gitt nudc tot hon cac giai doan sau.

Bang 2. Bic trung luu lugng trung binh hang ndm & cac tram dong chinh sdbng Mé Céng (Pon vi: m?/s).

Giai dogn . i d Giai d Trung  Lé Nhé
1al n 1a1 n n
Tén tram 1910— a1 doa aidoa ung , ® 1998 1999 2000
: 1961-2000 2001-2010  binh  nhAt  nhit
1960
Chiang Saen - 2.680 2,507 2644 4550 1475 2560 2598  3.192
Luang
3.946 3.932 3.862 3926 6690 1876 3645 3978 4729
Prabang
Chiang Khan - 4173 4.088 4154 6596 2325 3637 4403  4.989
Vientiane 4557 4.394 4543 4489 7646 2132 3440 3921 4362
Nong Khai - 4500 4.423 4482 6896 2408 4006 4667 5221
Nakhon
7.695 7.130 8.692 7550 12192 3831 6151  7.892  10.257
Phanom
Mukdahan 8.359 7.584 7.739 703 12809 4255 5760 8061  9.363
Khong Chiam - 9.028 8.529 8917 14830 4955 6136 8832 10.774
Pakse 10.387 9.759 10064 10065 16439 5480  7.202 10197 12.666
Stung Treng  13.561 12.859 14249 13351 22514 6554 8601 13.967 17.826

Kratie 13.252 12.612 12.944 12923 21469  6.634 8.612 14301 18.031
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Két qua phén tich luu lugng trung binh thang 16n nhat (thang 8, 9) va nho nhat (thang 3,
4) theo cac giai doan va mdt s6 nam dién hinh (10 16n 2000, 1d trung binh 1999 va 1a nho
1998) ¢ cac tram thiy van dong chinh dugc dua ra &

Bang 3 va Bang 4. Két qua cho thay luu luong 16n nhit dao dong tir 10.000 m%/s dén
38.000 m®%/s. Trong khi d6, luu lwong thang nho nhat dao dong tir 1.000 m%/s dén 1.800 m%/s.
Va luu luong thang 4 va thang 9 ¢ cac tram Pakse, Stung Treng va Kratie déu cao hon luu
lwong cac tram dau ngudn Chiang Saen, Luang, Prabang & hau hét cac giai doan va cac nim

11 16n, nhd, trung binh.

Bang 3. Pic trung luu lugng trung binh thang 16n nhat & cac tram dong chinh (Pon vi: m¥/s).

Giai doan

g .. . . , »
S I
1960

Chiang Saen 8 - 6.435 5.692 6312 10995 2.860  7.077 5545  6.356
p';:s;?g 8 10982 9.893 10085 10253 16906 3934 9724 8933 9478
Chiang Khan 8 - 10.496 10322 10456 18123 5142 9281 8884  9.772
Vientiane 8 12595  10.905 11833 11828 19677 4760  9.022  7.839  8.996
Nong Khai 8 - 11.408 11561 11444 18761 5366 10431 9.135  10.944
2';::;: 8 21108 18918 23050 20324 30363 10531 15271 17.071 22561
Mudahan 8 23052  20.477 21867 21747 32953 12323 14342 18119 20326
Esfa';i’ 8 - 24,695 23107 24342 40539 14677 14677 20619 23.067
Pakse 9 28676  26.353 26820  27.409 40031 16327 20929 29.013  36.392
Stung Treng 9 39537  36.188 37496  38.008 56.052 19.052 24989 33912 51.832
Kratie 9 38259 35786 35653 36823 51529 18.993 24905 34.802 50.580

Bang 4. Dic trung luu lwong trung binh thang nho nhét ¢ cac tram dong chinh (Pon vi: m3/s).
Tén tram \g Giai doan  Giai doan  Giai doan Tr‘ung L()’:n Nh:i 1998 1999 2000
£ 19101960 1961-2000 2001-2010  binh  nh&t  nhét

Chiang Saen 3 - 831 774 819 1185 496 655 702 920
Luang Prabang 3 1.080 1.065 1.047 1.067 1.441 673 932 673 1.223
Chiang Khan 4 - 1.060 1.146 1080 1376 817 1194 943 1324
Vientiane 3 1.192 1.167 1.312 1.194 1.664 756 952 756 1.233
Nong Khai 3 - 1177 1.305 1207 1564 971 1119 971  1.354
Nakhon Phanom 4 1.437 1.543 2.156 1.568 2.577 976 1.852 1.592 2.236
Mudahan 4 1536 1572 1811 1584 2303 1006 1655 1514 1927
Khong Chiam 4 - 1.838 2.149 1907 2422 1372 1783 1789 2112
Pakse 4 1,698 1813 2,046 1789 2492 1098 1858 1687 2427
Stung Treng 4 1.784 2,002 2.950 1986 3444 1043 2033 2388  3.056
Kratie 4 1.850 1.967 2,600 1990 3185 1209 2247 2231 2938

Ket qua & Bang 3 va 4 ciing cho thdy, mua lii luu luong thang 16n nhat ¢ cac tram thuong

ngudn tir Chiang Saen dén Khong Chiam thuong xuat hién sém hon cac tram ha ngudn
(Stung Treng dén Kratie) dén 1 thang va dugc xem 1a sém hon so véi 1ii vé DPBSCL tir 1 dén
1,5 thang (dinh 1d cudi thang 9 va dau thang 10). Luu lugng binh quan thang 16n nhit duoc
xem 14 nhé hon dang ké so véi luu luong dinh 1i vao khoang 40-90%. Trong d6 cac tram &
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thuong ngudn (Chiang Saen) c6 khac biét 16n hon phan 4nh Iii & luu vyc nho, thoi gian ngén.
Céc tram & ha luu (Kratie) co su khac biét it hon do 1t duoc diéu tiét trén sudt chiéu dai luu
vuc trude khi vé dén cac tram nay.

Két qua Bang 4 cho thay, luu lugng thang nho nhat & cac tram _thuong ngudn tir Chiang
Saen dén 'Nong Khai thuong Xudt hién sém hon cac tram ha ngudn (Nakhon Phanom dén
Kratie) dén 1 thang. O thuong ngudn han da xuat hién tir thang 3, trong khi ¢ ha ngudn phd
bién vao thang 4. Luu lugng binh quan thang nho nhat dwoc xem 1a chi khac nhau vai chyc,
vai tram dén khoang 2.000 m*/s & cac tram.

3.2.2. Pic trung luu luong theo cac tan suit

Luu luong dinh 1 hang ndm ctia céc tram thuy van trén dong chinh trng véi cac tan suat
dugc dua ra ¢ bang 4.

Bing 4. Pic trung dong chay 16n nhét vé cac tram thily vin theo tan Sut.

Trung Luu lwgng l6n nhét theo cac tAn suét (m?/s)

Tén tram R
binh P1os P2s Psos P109% P2sos Psoos P7596 Pasos

Chiang Saen 10.289 20.383 18,517 16.027 14.118 11534  9.486 8.186 7.741
Luang Prabang 15.152  23.740 22467 20.673 19.193 16.954 14.794 12961 12.105
Chiang Khan 15866 24.724 23.432 21.605 20.089 17.777 15,522 13.580 12.661

Vientiane 16.776  26.021 24.693 22.805 21.233 18.820 16.442 14.368 13.375
Nongkhai 16.727 26.048 24.692 22772 21.179 18.746 16.370 14.319  13.347
Nakhon Phanum  25.961 39.932 37.978 35183 32.833 29.185 25524 22262 20.670
Muk-dahan 28424 43.622 41512 38.487 35.939 31969 27.968 24.382 22623
Khong Chiam 34.107 52.724 50.078 46.308 43.157 38.296 33.471 29.227 27.178
Pakse 37.487 57.340 54.613 50.694 47.381 42195 36.931 32.173 29.822
Stung Treng 53.741 82.690 78.636 72.839 67.969 60.408 52.830 46.082  42.790
Kratie 48.285 73.795 70.301 65.276 61.024 54360 47.584 41.446  38.408

Dic trung dong chay binh quan nim ctia cac tram thily van trén dong chinh theo tan suit
duoc duara &

Bang 5. C6 thé thay rang thuy dién duogc thiét ke v0i luu lugng dong chay nam kha lon,
16n hon trung binh nhiéu nim va tuong duong voi tan suat 5-10%, tuong tmg véi thoi gian
trd lai vao khoang 10-20 nam (cé tinh dén diéu tiét cia thiy dién dong nhanh) 1a nguyén
nhan myc nudc cac tram dong chinh thay d6i 16n nhitng nim gan day ca mua I 1an mua kiét.

Bang 5. Dic trung dong chay binh quan nam vé cac tram thity van theo tan suat.

Dic trung dong chay binh quin nim theo cic tin suit (m%/s)

Tén tram
: 1% 2% 5% 10% 50% 75% 85%
Chiang Saen 4.586 4.287 3.868 3.528 2.548 2.162 1.988
Luang Prabang 6.452 6.117 5.630 5.215 3.871 3.237 2.918
Chiang Khan 6.452 6.117 5.630 5.215 3.871 3.237 2.918
Vientiane 7.352 6.975 6.428 5.960 4.432 3.704 3.335
Nong Khai 7.354 6.975 6.423 5.951 4421 3.696 3.330
Nakhon Phanom  12.391 11.750 10.821 10.025 7.447 6.227 5.610
Mudahan 12.968 12.311 11.354 10.532 7.841 6.551 5.894
Khong Chiam 14.626 13.872 12.777 11.840 8.797 7.355 6.625
Pakse 16.417 15.592 14.389 13.354 9.951 8.311 7.473
Stung Treng 21.798 20.698 19.095 17.717 13.195 11.023 9.915

Kratie 21.119 20.049 18.489 17.150 12.767 10.667 9.598
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Dic trung luu luong trung binh thang cua cac thang 16n nhat va cc thang nho nhét theo
c4c tAn sudt & cac tram thity van dong chinh duoc dua ra & cac bang dudi. Két qua phan tich
cho théy giai doan trudc 2010, khac biét luu lugng theo cac tan sut va theo cac nim & thang
1&t va thang kiét nhat 1a kha 16n.

Bang 6. Dic trung dong chay trung binh thang Ién nhat vé cac tram thity van theo tan sut.

Dic trung dong chay trung binh thang 16m nhit theo cac tin suit (m%/s)

Tén tram

Théang 1% 2% 5% 10% 50% 75% 85%

Chiang Saen 8 11.185 10.454 9.428 8.585 6.099 5.078 4.606
Luang Prabang 8 17.346 16.352 14.930 13.737 10.028 8.377 7571
Chiang Khan 8 18.086 16.944 15.339 14.019 10.125 8.523 7.780
Vientiane 8 19.842 18.722 17.120 15.772 11.578 9.704 8.789
Nong Khai 8 19.985 18.762 17.023 15.572 11.141 9.216 8.291
Nakhon Phanom 8 33.691  31.869 29.245 27.022 19.968 16.731 15.123
Mudahan 8 36.020  34.079 31.283 28.911  21.373 17.905 16.180
Khong Chiam 8 40.451  38.240 35.061 32373  23.892 20.030 18.120
Pakse 9 45231 42834  39.369  36.422  26.977 22.582 20.382
Stung Treng 9 62.658  59.353 54572 50,500 37424 31321 28.260
Kratie 9 60.547 57.390 52.815 48908  36.292 30.359 27.368

Bang 7. Dic trung dong chay trung binh thang nho nhét vé cac tram thily van theo tan suat.

Pic trung dong chay trung binh thang nhé nhit theo cic tin suit (m%/s)

Tén tram

Théng 1% 2% 5% 10% 50% 75% 85%

Chiang Saen 3 1.340 1.272 1.172 1.087 808 675 608
Luang Prabang 3 1.749 1.659 1.529 1.417 1.053 881 793
Chiang Khan 4 1.762 1.673 1.544 1.433 1.068 892 802
Vientiane 3 1.952 1.853 1.709 1.585 1.179 986 887
Nong Khai 3 2.027 1.911 1.746 1.608 1.180 992 900
Nakhon Phanom 4 2.686 2.519 2.285 2.092 1.520 1.284 1.175
Mudahan 4 2.595 2.462 2.269 2.103 1.563 1.307 1.177
Khong Chiam 4 3.118 2.959 2.729 2.531 1.883 1.574 1.416
Pakse 4 2.943 2.789 2.567 2.377 1.764 1.475 1.330
Stung Treng 4 3.490 3.271 2.961 2.704 1.928 1.597 1.441
Kratie 4 3.427 3.209 2.905 2.655 1.925 1.629 1.493

3.3. Thay déi dong chdy nhitng nam gan day tir sau ndm 2010

3.3.1. Thay d6i dong chay mua lii

Tir sau 2010 dén nay, dong chay trén luu vire ¢6 nhitng thay doi 16n, dic biét 1a tir khi cac
dap thuy dién 16n ¢ Trung Quéc duoc hinh thanh, thiy dién Xiaowan va Nuozhadu. Xu thé 1t
ngay cang nho di va mat di hinh dang 1ii phd bién trén luu vuc voi 2 dinh (dinh 1i sém va dinh
lii chinh vu), thay vao d6 1a hinh dang 1ii phang chit nhat hay hinh thang. Do anh huong cua
thury dién dong chinh va dong nhanh, myc nuéc trén dong chinh da thay 601 dang ké, dic biét
i 16n khong con xudt hién ¢ tram dau ngudn Chiang Saen va cudi ngudn sb nam i vugt mirc
bao dong giam.
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Hinh 3. (a) Dién bién myc nudc i tram Chiang Saen; (b) Dién bién muyc nudc 1i tai Kratie.

3.3.2. Thay d6i dong chay mua kiét

Cung véi sy gia ting cua thuy dién, dong chay mua kiét di c6 nhiing thay doi twong tng,
luu lugng dau mua kho giam nhanh lam man dén som trén déng bﬁng, luu lugng kiét nhét tai
Kratie dich chuyén vé thang 2 hoic thang 3 thay vi ¢ thang 4 nhu trude day (Hinh 4). Két qua
cap nhat va phan tich cac thay doi dong chay cac tram thay vin dong chinh luu vuc song Mé
Cong dugc dua ra ¢ bang 8, trong do:

- ntv: nam thily van bat dau tir dau mua 1i nam trude dén hét mua kiét nam ké tiép;

- Qtbn: lwu lwong trung binh nam (thang 1 dén thang 12 cing nam);

- QtbnTV: Iuu lugng trung binh nim thity van (thang thang 6 nam trudc dén hét thang 5
nam sau);

- Qtbml: luu lugng trung binh mua 1{i (thang 6-thang 11 ¢ nam trudce);

- Qtbmk: Iwu luong trung binh mua kiét (tir 12 nam trudc dén hét thang 5 ndm sau).

Bang 8. Luu luong binh quan thang & tram Kratie nhimg nim gan day.

Nam

Théng 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 3.278 4518 3.349 5.076 4.157 3.132 4.847 5.089 5.240
2 2.603 3.555 3.022 3.841 3.286 3.037 3.598 4.214 4.064
3 2.449 3.218 2.892 4.033 3.266 2.613 4.392 3.545 4.900
4 2.874 3.322 2.745 4.199 4.135 3.404 4.655 4.132 4.823
5 4.621 4.343 4.339 4.634 4.136 3.296 6.811 5.970 4.945
6 10.553 10.341 7.333 9.615 5.532 5997 13310 11.275 6.655
7 24.905 16.535 16.169 25,583 10.721 15276 25.656  27.460 7.566
8 43.085 26.901 33.118 39.165 22959  20.623 33.934 52.899 18.527
9 47.933 29.868 38.769 27517 22.642 28917 28979 41434 43.239
10 36.822 15.525 27.388 17.391 16.248  20.192 21.773 15121 8.777
11 14.922 7.123 13.150 8.321 6.373 11.764 12.554 8.118 4.318

12 6.758 4.631 7.646 5.503 3.842 6.954 7.523 5.168 3.468
Qtbnl 16.734 10.823 13.327 12906  8.941 10.434 14.003  15.369 9.710
QtbnTV 9.917 16.994 10.606 13.780 12.673 8.650 11.169  13.890 15.454
Qtbml 29.703 17.715 22.655 21.265 14.079 17.128 22,701  26.051 14.847
Qtbmk 3.546 4.286 3.496 4.905 4.080 3.221 5.209 5.079 4.857
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Hinh 4. (a) Dién bién muc nude moa kiét tram Chiang Saen; (b) Dién bién muc nude mua kiét tram

Kratie; () Dién bién myc nuéc mua kiét tram Prek Kdam.

43

Két qua phan tich cho thiy tong luong dong chay chua cé nhimng thay d6i 16n, tuy nhién,
c6 thay d6i dang ké dong chay mua i va dong chay mua kiét. Pé 1am 1 hon céc thay ddi nay,
nhitng phan tich thay doi tan suat dong chay doc theo cac tram dong chinh ¢ phan duéi duoc

thuc hién.

3.3.3. Phan tich céac thay doi dong chay trén luu vyc nhitng nam gan day theo tan suat

Phén tich luu lugng binh quan cic thang, so sanh tinh toan tan suat xuét hién cac luu
luong nay so voi qua khir dugce dua ra ¢ bang 9. Két qua cho thdy, c6 su gia tang dang ké
dong chay mua kiét va mua It khi ma tan suat dong chay trung binh nim van ¢ murc trung
binh nhiéu ndm tuy nhién tan suat dong chay mua lii chi & mirc thap. Twong ty, tin sut dong
chay mua kiét lai 16n hon, thdm chi vuot ra ngoai cac mirc di xay ra trude day mic du tong

lugng dong chdy nam chi & mirc binh quan nhiéu nam.

Bang 9. Phan tich tin su4t dong chay trung binh nim & nhimg nim gan day so vai trude 2010 (Don vi: %).

Tram 2011 2012 2013 2014 2015 2016 2017 2018 2019
CSE 12 #N/A 5 13 4 #N/A 32 53 #N/A
VTE 72 7 24 17 4 7 31 74 #N/A
NAK 97 43 68 62 35 43 93 95 4
MUD 93 8 26 24 5 7 44 86 #N/A
KHC 92 6 32 26 3 6 58 69 #N/A
PAK #N/A 8 45 31 5 8 73 80 #N/A
STR #N/A 26 77 68 6 23 90 96 12
KRA 97 15 59 48 2 11 70 90 5

Trong d6: CSE: Chiang Saen; VTE: Vién Chan; NAK: Nakhon Panom; MUD: Mukdahan; KHC: Khong
Chiam; PAK: Pakse; STR: Stung Treng; KRT: Kratie; #N/A: vuot ra ngoai luu lugng da xay ra trudc day tur

1924-2010.
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Bang 10. Phan tich tan suit dong chay mua kiét & nhitng nam gan ddy so véi trude 2010 (Don vi: %).

Tram* 2011 2012 2013 2014 2015 2016 2017 2018 2019
CSE 85 4 86 #N/A - #N/A 93 #N/A #N/A #N/A
VTE 67 34 59 #N/A 98 74 #N/A #N/A #N/A
NAK 95 94 96 #N/A - #N/A 96 #N/A #N/A #N/A
MUD 78 68 82 #N/A 97 83 #N/A #N/A #N/A
KHC 72 78 72 #N/A 86 68 #N/A #N/A #N/A
PAK 88 88 77 #N/A 98 76 #N/A #N/A #N/A
STR 96 99 95 #N/A 99 92 #N/A #N/A #N/A
KRA 79 97 77 #N/A 94 62 #N/A #N/A #N/A

* Ky hiéu xem dién gidi 6 Bdng trén

Bang 11. Phan tich tin suat dong chay trung binh thang ¢ Kratie nhitng nam gan day so vdi trudc
2010 (bon vi: %).

Tl\;g:g 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 43 91 47 97 87 33 97 97 08
2 59 98 88  #NIA 94 88 99 AN/A ANJA
3 88  #NIA 97 #NJA  #N/A 95 AN/A AN/A AN/A
4 93 HNJA 92 #NIA  #N/A  #NIA  #N/A AN/A ANJA
5 89 88 88 89 83 63 98 97 92
6 61 61 34 55 14 20 78 66 28
7 74 25 23 75 6 21 75 83 2
8 89 20 38 79 4 3 42 99
9 96 17 65 6 3 13 13 74 82
10 98 5 78 19 9 33 42 3
11 91 6 82 20 4 66 76 17
12 85 21 97 53 5 87 97 43
Otbn 97 15 59 48 2 11 70 90
OtbnTV 5 98 12 68 45 #N/A 19 68 90
Qtbml 3 98 7 48 33 1 5 50 84
Otbmk 79 97 77 #NJA 94 62 #N/A ANJA ANJA

Két qua ciing chi ra rang nhitng ndm gan day di co6 thay doi dang ké dén dong chay nim,
ngoai trir ndm 2011 1a ndm i 16n, téng lugng 16n, dac bi¢t anh hudng 1on dén dong chay mua
kiét cac ndm han. Két qua 12 cac nim 2015 va 2019 1a nhitng nam siéu han khi ma dong chay
mua 1ii chi & chiém 2% va 5% s6 nam han, tuong dwong vai tan suat 1ii 98% va 95%, trong
khi d6 dong chay & thang kiét, nhu thang 3, trong cac nim nay lai & mirc rat cao, vugt ra ngoai
tan suat dong chay da xay ra trude do.

3.4. Gidi phdp dam bdo an ninh nguon nwée vimg DBSCL

Ttr phan tich dong chay ¢ trén cho thay, c6 su thay d6i 16n luu luong vao mua 1t va mua
kiét vé PBSCL. Nhimng tac dong nay bao goém ca cac tac dong do bién d6i khi hau, nudc bién
dang va cac hoat dong phat trién trén luu vuc, day duoc xem 1a nhing thach thirc 16n d6i voi
ddng bang. Pic biét 1a han man xay ra ndm 2016 va 2020, 1am anh hudng dén doi sdng va san
xut ctia ngudi dan, vi vay can thuc hién cac giai phap chi dong dé bao vé an ninh ngudn
nudc, bao gdm ca cac giai phap cong trinh va phi cong trinh sau:
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3.4.1. Giai phap phi cong trinh

- Néang cao nhan thirc cua cong ddng va ting cuong nang luc thich img voi cac tac dong
ctia bién d6i khi hau va phat trién thuong luu, chung tay bao vé moi truong nuac.

- Qui hoach str dung dat, nudc hop 1y, hd tro cac giai phap sinh ké nhim giam thiéu thiét
hai cho cac nhom dé bj tén thuong do BPKH.

- Xay dung va trién khai cac giai phap an sinh xa hoi nham hd tro cho ngudi o it dién
tich dat, ngudi nghéo c6 thu nhap thap (day nghé, chuyén giao cac tién bo ky thuat... cung
cap nudc sach cho ving nong thon).

- Chuyén d6i san xuat va thoi vy canh téc, giam tap trung nudc cac thang kiét, giam phy
thudc nude ngot ving ven bién, ning cao hiéu qua st dung dat mua 14, ra soat qui hoach st
dung dat ving 1 do xu thé 1i giam.

- Tang cuong hop tac qudc té, chia sé cac thong tin vé nudc va duy tri dong chay trén
dong chinh giam thiéu thiét hai do han han thiéu nudc.

3.4.2 Giai phap cong trinh

- Thay thé tirng phan, chuyén d6i cach van hanh cac cong ngan tridu va kiém soat man dé
cha dong vé nudce tudi.

- Lién két cac hé théng thuy loi nho 1é thanh cac hé thong 16n hon dé dam bao cha dong
ngudn nudce trong cac thoi ki man co thé kéo dai.

- Bo sung cdc tram bom ¢6 qui m6 vira va nho cho cac ving ven bién dé dap tng cac yéu
cau vé nudc phuc vu san Xuat, bom tudi, tlep nudc va gan ngot.

- Thiét 1ap céc tram quan trac muc nude, d6 min ¢ cac hé thong thuy loi, ting cuong du
bao nguén nudc, xam nhdp mén dé phuc vu chi dao diéu hanh san xuét va van hanh cua céac
cong trinh thuy loi.

- Xem xét cac giai phap ngan triéu cudng tai cac cira song 16n (cac cdng Ham Ludng, Co
Chién...).

- Diéu tiét cac hd chira thuong luu, thuong thao lwgng nude xa hop 1y nhim giam thiéu
thiét hai trén dong bang do han han va xam nhap man.

4. Két luén

Trén co so cap nhat, tong hop va phan tich cac dleu kién tu nhién, s6 liéu khi tuong thuy
van, phan tich cac thay d6i dong chay nhitng nam gan day trén luu vuc séng Mé Cong, mot s6
két luan duoc dua ra dudi day:

- Trude 2010, cac tdc dong cua thuy dién chua 1o rét, dong chdy con xem 1a kha ty nhién,
dong chay kiét vé dong bang thuong xuat hién vao thang 3 ¢ thuong ngudn va vao thang 4 &
ha ngudn, luu lugng thang kiét nhit tai Kratie chi dat 1.208 m®/s.

- Giai doan sau 2010 dén nay, dong chay xudng ha luu di co thay d6i dang ké, dong chay
kiét nhit trong nam xuét hién sém hon, & thang 2 hoic thang 3. Tong lugng dong chay kiét
thuong 16n hon nhiéu so véi trude 2010, luu lwong binh quén cac thang pho bién & mirc tan
sudt < 10% hoic chua timg xay ra trudc do, luu lwong thang kiét nhat ¢ han lich str ndm 2016
cling dat 2.613 m¥s.

- Cac tac dong do thuy dién dd va s& gop phan lam thay ddi 16n lugng phi sa va ché do
dong chay. Can thiét nghién ctru muc d6 thay d6i dé chu dong cac giai phap thich tmg va
chién Iuoc phat trién phu hop voi diéu kién mai nay.

- Nhin chung dong chay thay d6i theo hudng tich cyc, mua 1ii giam, mua can ting, tuy
nhién cac thay doi dong chay la trai qui ludt ty nhién, khong dugc canh bao trude va kho
ludng, 1a mdi de doa dén an ninh ngudn nude trén dong bang va lam gia tang cac thiét hai vé
han min ¢ nhitng ndm nay, rat can cac giai phap chu dong an ninh ngudn nudc trong nhitng
truong hop nhu vay.
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DPong gop cua tac gia: Xay dung y tuong nghién coru: P.T.K,; N.H.Q.; Xurly sd lidu: V.Q.T;
N.H.Q.; Viét ban thao bai bao: P.T.K.; V.Q.T.; Chinh stra bai bao: V.Q.T.; N.H.Q.

Loi cadm on: Nghién ctru nay duoc thuc hién dudi su tai trg cua dé tai nghién ctru khoa hoc
cap Dai hoc Qudc gia TP.HCM, mi s B2020_16_03. Bén canh d6, tap thé tac gia trin trong
cam on sy gitp do Ban Gidm hi¢u va Ban Khoa hoc cong ngh¢ Pai hoc Quéc gia TPHCM,;
Phong Quan 1y Khoa hoc va Ban Giam hi¢u truong Pai hoc An Giang da tao diéu kién thuan
loi dé nhom thue hién thanh céng nghién ciru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1 cong trinh nghién ciru ca tip thé cia
C4C tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitg nghién ciru trudc day;
khong c6 su tranh chap loi ich trong nhém tac gia.
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Abstract: Agricultural and hydropower developments in the upper of Mekong River have
been significantly changing the flow. From 2012 to present, the appearance of drought and
salinity, are raising concerns about water security in the delta. The article evaluated the
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changes of irregular flow changes on the mainstream of the Mekong River in both the flood
and dry season. Results showed that before 2010, when the hydroelectric impact was not
significant, the flow in 2000— big flood, at Chiang Saen station the highest flow was 3,192
m3/s while at Kratie station was 18,031 m?/s. In the drought year (1998) with only 8,612
m3/s in Kratie and 2,560 m®/s at Chiang Saen station was observed. Upstream drought
appeared during March, while downstream it was common in April. During flood season,
the largest monthly discharge at upstream stations usually occurred earlier than stations at
downstream up to one month. The flood peak occurred during September at upstream while
the flood peak occurred in downstream during October. After 2010, due to the influence of
hydropower, the water level on the main stream has changed significantly. Especially large
floods, no longer occurs in the watershed of Chiang Saen. Since many years the flood
exceeds the alarm level is reduced in downstream. The study has proposed solutions to
ensure water security in the delta.

Keywords: Water Security; Discharge in flood season; Discharge in dry season; The
mainstream of the Mekong River.



