TAI NGUYEN NUGC LUU VUC SONG MA

KS. Hoang Nguyét Minh
Trudng Cao dang Khi tuong Thiy van Ha Noi

Van dé qudn Iy tai nguyén nuéc theo luu vie séng da ditge nhiéu nudce
trén thé gioi quan tam la bdi vi né cé quan hé mdt thiét, cé tinh chat quyét
dinh cho sit phdt trién nén kinh té nuéc va bdo vé méi truong clia mét con song
mot cach bén viing. o Viét Nam nhitng ndm tride ddy do diéu kién kinh té
chira phdt trién, viéc ddu tir nghién citu dé ra cdc gidi phdp qudn 1y tai nguyén
nude trén cdce hu vire séng chita ditoc ddu tie nghién citu mot cdch ¢ hé thong.
Diing trude thic trang dé, nhitng ndm gdn déay nhiéu co quan, 16 chitc d bt
dau di sdu nghién cifu qudn Iy tai nguyén nmudéc theo e vic séng dé phic vu
cho st nghiép p/i(?t trién kinh 16" - xd héi mot cdach bén viing theo khu vitc.
Trong bai bdo nay tdc gid da dita ra nhitng tinh todn budc dau vé tai nguyén
nudc trén line viee séng M@ gép phdn vao viéc ddy manh céng tdc qudn 1y tai
nguyén va bdao vé moi truong.

Séng M3 béat ngudn tr ntii Bon Kho & do cao 2178m, thudc huyén Tuan
Gido tinh Pién Bién, chay theo huéng tiy bic - dong nam qua 5 tinh: Dién
Bién, Son Lz, Hoa Binh, Nghé An, Thanh Hod va tinh Sim Nua ctia nuéc Cong
hoa Dan cht Nhan dan Lo, sau d6é dé ra bién Dong tai Clra H6i (Lach Trao)
va hai clra phu 1a Lach Trudng va Lach Sung.

. Toan: bo luu vuc séng M3 nidm trong khodng tr 19"37°30” -
21°37°30”N va tir 103°08°00” - 106°05°10”E , phia béc 12 luu vuc song Da va
song Boi, phia tay 1a song Mé Cong, phia nam !a song Hi€u va séng Yén, phia
dong 12 bién Dong véi dién tich luu vuc 14 F= 28.400km? (phan Viet Nam c6
22.040km?), chiéu dai song 1a L= 512km, chiéu dai luu vuc 1a L, = 421km, do
cao binh quéan luu vyc la Z,;=762m, d6 d6c binh quan luu vyc 1a J,, = 17, 6%
va do rong binh quén luu vuc 1a B,,= 63,8km.

Séng Ma c¢6 90 con song nhéanh, trong d6 cé 40 song nhéanh cép I, 33
song nhénh cap I, 16 song nhinh cap III va 1 song nhdnh cap IV. Trong 40
song nhanh cép I, c6 5 song 6 dién tich luu vuc (F) 16n hon 1.000km?* 1a Nam
Khoai (F = 1640km?, L, = 62,5km), Nam Luong (F = 1580km?, L, = 10km),
song Ld (F = 1000km?, L, = 76km), séng Budi (F = 1.794km?, L= 130km) va
song Chu [5]. -

Luu vuc song M3 thép dan tir tay bic xudng dong nam va dugc chia
thanh 3 viing [4] rd rét: viing niii cao c6 dién tich kho&ng 22.100km?* dugc tinh
tlr Quan Hoéa va Thudng Xuén trG 1én; ving gd doi thudc trung luu hé théng
song M4, c6 dién tich khoang 3.300km?, tao thanh vanh dai 6m 14y déng béng
Thanh Hod c¢6 dién tich khodng 3.000km?®, c6 do nghiéng tir tay bic xudng
dong nam, trong dé con cé .nhiing ngon nii: Sdm Son, Lach Trudng va Ham
Rong.
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Tai Thanh Hod c6 405.713ha rimg (1999) chiém 36,33% dién tich tu
nhién (DTTN) cilia tinh, trong d6 ring tw nhién 13 322.003ha chi€ém 28,83%
DTTN. Dy kién dén nam 2010, dién tich ring s€ tang lén 625.988ha, gip 1,54
lan nam 1999 (220.280ha) va 2020, udc béo s€ 6n dmh 6 muc 50 - 60% DTTN
[3].

Phén luu vuc séng Ma thudc Dién Bién, Son La ¢6 s6 givy nang binh
quan nhiéu nam (1960 - 2000) dat tir 1850 - 1950 gid/nam. Phan luu vyc song
Ma thu¢c Hoa Binh va Thanh Héa ¢6 s6 gidy ndng binh quéan nhiéu nam chi c’(at
khoang 1650 - 1850 gio/nam [3]. .

Nhiét d6 khong khi trung binh nhiéu nam cé xu th€ tang dan vé phia ha
luu: tai Tudn Gido 12 20,9°C; tai song M3 1a 22,4°C; tai Mai Chau 1a 23,0°C
con tai Thanh Hoa 1a 23,7°C [3]. '

Do 4m twong doi trung binh nhiéu nam bién déi khong 16n qua céc
ving: tai Tudn Gido 12 84%, tai song Ma la 83%, tai Mai Chau 13 82% va tai
Thanh Hod 1a 85% [3].

Luong boc hoi binh quan nhiéu nam trén luu vuc c¢é thé phan lam hai
viing, bién déi theo hai xu th€: 1) Phén luu vuc tir Hoa Binh tré 1én: luong béc
hoi tang dan tit Tuan Gido: 878mm dén song Ma: 920,5mm vd Mai Chau:
910,1mm; 2) Phan luu vyc tai Thanh Hod c6 xu huéng tang tir tay bac xudng
dong nam: 639,4mm tai H6i Xuan, 783,1mm tai Béi Thuong, 856,3mm tai
Yén Dinh, 816,6mm tai Thanh Hod va 925,4mm tai Nhu Xuan. Lugng béc hoi
trén luu vuc chi€ém khoang 50 - 55% luong mua ndm va cé thé lén téi 70 - 80%
lugng mua clia nhiing nam it mua.

Khi héu trén luu vuc dugc chia 1dm hai miia: 1) Mia déng thudng tir
théng X1 dén thang IV, viing ha luu thudc dia phan Thanh Hoa thudng chiu su
chi phéi trye ti€p clia gié mila dong béc, con viing Tay Béc lai bi chi phéi gidn
ti€p; 2) Mia he thudng kéo dai tir thang V dén thang X, ving thuong luu (Tay
Bic) bi chi phoi truc ti€p boi gié tay kho néng va gidn ti€p cla bio, nhung tai
vung ha luu thudc dia phan Thanh Hod lai bi chi phéi truc ti€p clia bdo, dp thap
nhiét dGi va gi6 tay kho néng.

So véi ca nuéc, lugng mua trung bink nhiéu nam trén luu vuc séng Ma
thugc loai trung binh, nhung phan b6 khong déu theo khong gian va thoi gian. _

Theo khong gian, trir 1anh thd nuéc ban Lao, lugng mua trung binh
nhiéu nam c6 thé duge phan 1am 4 viing:

- Vung thuong luu cé lugng mua it tir 1.100 - 1.600mm, cé tam mua
thép, nhat 1a tai Mudng L4t luong mua chi dat 1.160mm.

- Ving luu vuc séng Chu c6 khoang tir 1.800 - 2.300mm, c¢6 tam mua
16n 1a Cira Dat - Thuong Xuan vé6i lugng mua > 2.300mm.

- Vung trung va thuong luu cta luu vuc song Budi cé lugng mua tir
1.600 - 2.000mm, c6 tdm mua 1én nhdt 13 Cic Phuo‘no véi hro*no mua
>2.000mm.

- Viing déng bing ha luu, lugng mua tir 1.600 - 1.800mm.
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Lucncr mua binh quén toan luu vuc dat khoéng 1.600mm va ¢ Thanh
Hod 1 1.635mm. So véi thdi k¥ 1960 - 1990, lugng mua thai ky 1991 - 2000
tai ving Tay Béc tang nhung khong dang ké, chi khoang 2 - 4%. Céc viung
khéc tang, giam khong 1o rét. Tam mua 16n nhat trén th vuc ¢6 xu huéng dich
chuyén tr Nhu Xuan vé phia Cira Dat.

Mua trén luu vuc chia thanh hai miia: miia mua va mua it mua. 1) Vung
Dién Bién cé mua mua tit thing IV- IX. Day la ving c6 luong mua thap nhét
trong luu vuc: chi khoang 76 - 77% tdng lugng mua nam (TLMN); 2) Vung
Son La c6 mia mua tir thang V - X v6i lugng mua dat 76 - 80% ; 3) Ving tr
C#m Thuy tr& lén dén Vu Ban, Mai Chau tir thdng IV - IX (hodc X) dat 79 -
88%; 4) Vung luu vuc song Chu cé mia mua tlr thdng V (hoac IV) dén X,
lugng mua dat 83 - 88% va 5) Vung ven bién cé mia mua tir thang V - X v6i
lugng mua dat 81-89%. Mua it mua c6 luong mua chi chi€m tr 11 - 24%,
trong d6 ving dat cao nhét la Dién Bién va Son La: khoang 20 - 24%, vung
bién chi chi€m khoang 11 - 19%.

Ba thang lién tuc ¢ lugng mua 16n nhat xuat hién mudn dan tlr tay bac
xubng dong nam, tir bac xudng nam: 1) Ving Son La, Dién Bién tur thang VI -
VIII dat 52 - 57% TLMN, th&p nhét tai Moc Chau (52%), cao nhat tai song Ma
(57%); 2) Viung ndi Thanh Hod va Hoa Binh tUr théng VII - IX dat 48 - 62%,
thdp nhét tai Lang Chanh (48%), cao nhét tai CAm Thuy (62%); 3) Viung song
Chu, déng bing Thanh Ho4 va viing ven bién phia nam thudng tir VIII - X dat
46 - 60%, thap nhat tai Clia Dat va Bdi Thugng (46%), cao nhat Hau Loc
(60%) va 4) Ving ven bién phia bac, ba thdng mua 16n nhat lai 1a VII - IX dat
46 - 59%, thdp nhat tai Sim Son (46%), cao nhét tai Lach Trudng (59%).

Théng cé lugng mua 16n nhat tai thuong luu thudng la thang VI véi
lugng mua dat 22% TLMN, ving tir tram thuy van Song Ma dén Ba Thude 1a
thang VIII, chi€ém 17 - 20% va phén con lai 1a thdng IX chi€ém 18 - 26%.
Luong mua thing 16n nhat thudng bi su chi phéi clia mua bao, nén ving ven
bién cho luong mua 16n hon ving xa bién.

Théng I hay XII 12 thdng c6 lwgng mua nhd nhat vdi lugng mua rit thap
chi€m khoang"1 - 2% TLMN. Trong cic thing it mua, rat nhiéu ngay thudng
khong c6 mua. Cang vé thuong luu, anh hudng clia gié mia dong béc cang bi
gidm dén, nén thing c6 luong mua nhod nhat mudn dan viing nii dén doéng
bing: 1) Vung'ddi nii 1a thang XII hoac théng I; 2) Vung déng bang la thang I
(rieng Xuan Khénh 13 thang XII).

Luu vuc séng Mi c6 lugng mua ngay l6n nhdt: tai Dong Son la
731,5mm (24/1X/1963), tai Ngoc Lac la 750,0mm (21/1X/1975), tai Lang
Chanh 13 735,0mm (14/XI/1966) va tai Pu Pin (Mai Chau) l1a 324mm
(10/IX/1963). C6 thé chia phan luu vuc song Ma thudc dia phan Viet Nam
thanh 3 ving c6 lugng mua ngdy 16n nhét: 1)Ving Son La - Dién Bién: 250-
350mm, 2) Hoa Binh - viing nii Thanh Ho4: 350 - 500mm va ving trung du va
dong bang ven bién: 500 - 800mm

Dé d4nh gid thi nguyén nudc mat cla luu vic song Ma, c6 thé khao sét
su bién déi clia chuno theo khong gian va thoi gian.
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Theo khong gian: ty 1¢ lugng nuéc sinh ra trong luu vuc thuoc dia phan
Thanh Hoa Xap xi bang luong nudc sinh ra ngoai dia phan Thanh Ho4, nhung
lugng nudce cla cic luu vuc song lai rat khdc nhau:

- So v6i téng lugng dong chay nhidu nam (TLDCNN) sinh ra trén luu
vuc, phéan trong dia phan Thanh Hod chiém khoang 32,8% (5,735/17,47 ti mét
kh6i) tuong du(mG v6i ty 1€ phén dién tich luu vuc song Ma thuoc Thanh Hod
(8.900/28.8400km*=31,3%).

- Trong dia phan Thanh Ho4 TLDCNN dat khoang 5,735 ti mét khoi,
trong d6 song Ma (tinh dén Giang) cé 2,52 ti mét khdi, song Chu c6 1,959 ti
mét khoi, song Budi c6 0,683 ti mét khoi va viing tridu ¢6 0,569 ti mét khéi.

- Tinh theo toan b6 luu vuc song thi: TLDCNN trén séng Mi cé khoang
10,739 ti mét khdi, trén song Chu cé 4,454 ti mét khéi va trén song Budi c6
1,708 ti mét khéi.

Bang 1. Téng lugng dong chiy nam binh quéan nhiéu nam toan hé thong song
Ma tinh theo phuong phap théng ké

Dién tich luu vire (km?) Téng lugng dong chay (10°m?)
Luu vie Thanh Ngoai Toanbo | Trong Ngoai Toan bo
séng Hod Th. Héa | luuvuc | Th. Hod | Th. hod luu vuc
Ma 4.182 13.920 17.102 2.524 8..215 10.739
Chu 3.014 4.566 7.580 1.959 2.415 4.454
Budi 780 1.014 1.794 683 1.025 '1.708
Viing triéu 924 0 924 569 0 569
He thong 8.900 19.500 28.400 5.735 11.735 17.470

- Xét theo cac viing, tai nguyén nudc mit bién déi khon0 déu: 1) Ving
Tay Bac c6 Y, = 400 - 800mm; 2) Viing thuong va trung luu song Budi ¢ Y, =
600 - 1000mm; 3) Ving luu vuc séng Chu c6 Y, = 1000 - 1400mm va 4)
Ving Déng bing song Ma c6 Y, = 600 - 800mm.

Theo thoi gian, tai nguyén nudc mat bién déi nhiéu trong nam, v trong
thoi ky nhLeu nam.

- Theo thdi gfan nhi€u nam, két qua khao sét bing phu’dng phép trung
binh truot v6i budce truot 12 3 nam cho thay: trén ca hai song M2 va song Chu
dong chay nam c6 xu huéng 6n dinh (mic tang tir 0,05 - 0 67m“/s/nam chua
dat 0,5%/nam), mtc tang, giam khong 16 rét va cé thé kéo dai dén nam 2010.

Tl edc 56 liéu hién c6 cho thay: tai nguyén nudc mét trong 10 ndm gin
day (1991 - 2000) c6 nhiing bién dong tuong d6i rd rét so véi thoi ky 1960 -
1990: tai thuong luu séng Ma dong chay bién déi tang (13% tai Xa La) con
trén song Chu lai ¢6 xu hudng bién do1 giam, nhung giam khong nhleu (2% tai
Cira Dat).

- Dong chay trong nam trén luu vuc dugc phan thanh mua 1 va maa
can. Mua I trén s6ng Ma (tai X4 La va Cdm Thuy) xay ra tit VI- X, miia can
tir XI - V nam sau, trén séng Chu (tai Mudng Hinh, Cira Dat va Xuan Khanh)
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mua lii xay ra tit VII - X1, mia can tir XII - VI. Mia 1 trén song M3 bét ddu
muén hon mia mua tir 1 - 2 thdng va sém hon mia i trén séng Chu 1 thang,
thang c6 dong chay 16n nhat trén song Ma thudng 14 thang VIII va nho nhét 1a
thang III; con trén séng Chu thudng 1a thang IX va thang IIL

Bang 2. Lugng dong chay nam binh quan thoi ky 1960 - 1990 va 1991 - 1999
tai mot s6 tram thuy van trén song Ma

Tram Q.. (m%s) clia cac thoiky | TY Ie (%) Qu, (1991-2000)
1960 - | 1960- | 1991-2000 | v6i1960- | véi 1960 -
2000 | 1990 2000 1990
CiraDat* | 127+ | 128* 126 99 08
Xila 121 117 132 109 113
Cém Thuy | 333 335 334 100 100

Trong mua 1§, téng lugng dong chéy trén song Ma chi€m khoang 73 -
74% téng lugng dong chay nam (TLDCN); trén song Chu, khoang 71%, bang
3. Do luong dong chay trén séng Chu vé& mla can dugc chuyén vao hé théng
Thuy néng song Chu, nén mua 1i tai Xuan Khanh chiém t6i 81% TLDCN.
Théng c6 hrorng ddng chdy 16n nhat trén song M3 14 thang VIII véi tan suat o
47,4 - 31% va chiérn Lix 20 - 23% TLDCN (tai Cém Thuy va X3 L2), trén song
Chu 1a thang IX v6i tdn sudt 41, 7% va chiém tix 20 - 24% (tai Cla Dat va
Xuan Khéanh).

Bang 3. Lugng dong chay trong cac thang mua I
so v6i ca nim tai cdc tram thuy van (%)

o Luong dong chay trong cic thing
Tram- Séng Mua ld
: VIi| VI VIII IX X X1
Mudng Hinh | Chu 10 16 21 | 16 08 71
Clra Dat Chu 11 15 20 17 08 71
Xuan Khédnh | Chu 10 17 27 18 09 81
Xala Ma | 09 16 23 17 09 74
Cém Thuy Ma | 09 14 20 19 11 73

, Ba thang lién tuc c6 lugng dong chay 16n nhat trén song M3 1a thiang
VII - IX chiém tir 53 - 56% TLDCN (tai Cdm Thuy va X& L) con trén song
Chu 12 thdng VIII - X chi€m tit 52 - 60% (tai Clra Dat va Xuan Khénh).

Nam 1927 va nam. 1975 12 hai nam d& xuit hién 1 dac biét 16n trén
song Ma: tai Cim Thuy véi Q. = 9300m%/s va Quuy = 7.900m’/s, tuong ting
M, . = 451 Vs/km?, tai X& L v6i Quue = 6930m*/s va M. = 1077 1/s/km?
(1/1X/1975). Nam 1962 1a nam xuat hién Ii dac biét 16n trén séng Chu véi
Q... = 6.700m%s va M, = 898 1/s/km?. A

‘ Cudng sut 1ii trén song bién ddi kha manh, khoang 15 - 20cm/gid (tai
Xuan Khanh vd Cim Thily), cao-nh4t cé thé dat 80 - 100cm/gis. Muc nudc 16n
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nhét trén song M3 xay ra trong thang X/1927: H,_, = 67,80m, AH,.,.=11,0lm
 tai HOl Xuan: va Hy,, = 22,88m, AH,,,, = 11,82m tai Cdm Thuy. Muc nuéc
16n nhét trén song Chu xdy ra ngly 29/TX/1962 13 21,54m tai B4i Thugng va
14,35m tai Xuan Khanh. Tai Giang, muc nudc 1én nhat Xay ra ngay
11/IX/1980 1a 7,18m. T6c do truyén 1d trung binh va thoi gian truyén 1i trén
song Ma thudng 16n hon song Chu. .

Theo s6 liéu quan tric trong thdi ky 1964 - 2000, ¢ 14 nam lii 16n nhat
trén song chinh (tai Giang) do 1 x4y ra déng thdi trén ca song M3 va song
Chu v6i tan suat 32,5%. L 16n nhét trong 36 nim gin day Xdy ra ngay
27/VIII/1973 tai Giang 12 su gip nhau cia i 16n thit 2 trén song MaA va 1én
thit 1 trén song Chu. Tran 1d lich st X/1927 1a tran 1 ddc biét 16n trén song
Ma; nhung tai Xuan Khénh chi twong dsi 16n [1], [2] va tuong duong 1d 16n thit
3 (1966). Téng luu Iuong 1ii 16n nhét nam 1962 trén song Ma va s6ng Chu dat
t6i 10.740m/s (6.700m*/s va 4.040m?/s tai Xuan Khanh vi Cim Thuy) xap xi
1d 16n nhat nam 1973, nhung vi 1i tai Xuan Khanh (29/IX/1962) xuét hién
truGe 18 tai Cam Thuy 1 ngay (30/IX/1962) nén li tai ha du khong 16n 14m va
khong dugc coi 12 trudng hop gap nhau nguy hiém gitta 1di hai song.

So véi thai ky 1960 - 2000, thai ky 1991 - 2000 luu lugng 1ii 16n nhat
trén song Chu va ha luu song Ma c6 xu thé gidm: tai Clta Pat gidgm 152m’/s
(7%), Cdm Thuy gidm 323m*/s (13%). Nguoc lai, phia thugng luu séng Ma luu
lugng dinh 1d@ binh quan ting 239mYs (7%) tai Xa L4. Theo phuong shdp trung
binh trugt véi budc trugt 3 nam thi: chudi s6 ligu luu luong 16n nhat (Q,,,,) ¢
xu thé gidm trén cé hai song, nhung khong 16n (tir 0,6 - 1,7m*/s/ nim) va Q
con c6 thé tiép tuc giam.

Trong mua can, lugng ddng chdy trén song Ma chiém khoang 26 - 27%
TLDCN, trén séng Chu chi€m khodng 29%. Do luong dodng chay miia can trén
song bi chuyén vao hé thong Thuy nong song Chu nén tai Xuan Khinh, luong
dong chay mia can bi giam thap nhét, chi dat 19%, bang 4.

max

Bang 4. Luong dong chéy cac théng trong mia can so v6i dong chay
nam tai mot s6 tram thuy vin trén séng M4, song Chu (%)

Tram Luong dong chédy thénz Muia can
thuy vin XI| XTI | I I I | Vv VI

Muong Hinh 5 4 3 2,6 3 4 8 29,6
Cira Dat 5 4 3 2,7 3 4 7 29,7
Xuan Khinh 4 2 1 1 1 3 8 19,0
Xala 6 4 4 3 2,7 3 4 26,7
Cim Thuy 6 4 3 3 2,6 3 4 25,6

Lugng dong chay nho nhat 1a thang IIT (ca hai song), chi chi€m khoang
2,6 -2,7% TLDCN. Riéng tai Xuan Khdnh, lugng dong chay thang III chi
chi€ém 1%.

M6 dun dong chiy 30 ngay kiét nhat va 1 ngay kiét nhat phu thudc vao
dién-tich luu vuc, sy khai thdc nuéc trén thuogng luu séng nhiéu hay it: tai cac
séng nhé nhu Hén Li: Mpgizo = 5,92 va Mgy = 3,24 1/s/km? tai Xuan Cao;
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song Am: 11,2 va 8,69 I/s/km? tai Lang Chénh; trén cdc song 16n nhu song M3,
song Chu: Mbqwn ety V& My 0, déu rdt nho, nho nhat tai Xuan Khanh (1,41 va
1,06 1/s/km?). Luu Iuong kiét nhat do dugc trén séng Chu [ 16,8m?/s xuat hién
vao nam 1999 tai Clra Dat, trén song M3 1a 13,2m%s (1987) tai X3 La va
36m’/s (1958) tai CAm Thuy.

So vé6i thoi ky 1960 - 1990 dong chay kiét thoi ky 1991 - 2000 c¢6 xu
th€ giam v6i mic 16,2% tai Clra Dat trén song Chu va 11,4% tai Xa La trén
song Ma. :

Nhu vay c6 thé két luan rang luong dong chay trén song Ma khong doi
dao 1&m, chi dat 12. OOOm?/ncrucn/nam (6 mic trung binh so véi ca nude, cao
hon ctia th€ gidi mot chiit) nhung bién dong nhi€u theo khong gian va thoi
gian. D6 1a diéu rat bat 1gi cho viéc khai thdc va sir dung nguén nudc trén luu
vuc.

Bang 5. Lugng dong chay kiét binh quan cic thoi ky tinh todn

Tram Luu lugng kiét binh quan (m?/s) Mitc thay déi

Thuy VA [7560-2000 | 1960-1990 | 1991-2000 | AQ u'/s) | (%),
Cira Dat 28,4 30,8 25,8 5 16,2
XaLa 25,7 26,3 23,8 3 | -114
Cim Thuy 80,4 80,8 78,9 1,9 24

Vi vay, 1t hy vong két qua nghién cttu trén c6 thé phdn ndo c6 ich
trong viéc xay dung cdc phuong 4n phét trién nguén nudc cling nhu viéc xay
dung céc bién phdp quan 1y tai nguyén nudc trén luu vuc song trong tuong lai.
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