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XOI MON BE MAT VA VAN CHUYEN BUN CAT
TRONG LUU VUC SONG LO

Lé Thanh Hung
Truong Dai hoc Thuy Loi

Tém tat: Bai bdo nay dé cdp van dé xéi mon bé mat vavin chuyén bun cdt trong luu viec song
Lé, tir d6 lam co 56 duw bdo anh hwong cia sw thay doi tham phii va xdy dwng hé chira dén xdi
mon bé mat va vdn chuyén bun cat luvu vuc. Phuwong trinh mat dd'tphé dung hiéu chinh (RUSLE),
mé hinh tdp trung dong chay, thay déi sir dung dat, anh hwdng ciia hé chira da dwoc sie dung dé
tinh todn trong mé hinh x6i mon va vdn chuyén bun cdt trong diéu kién tw nhién va diéu kién
thay doi tham phu. Thay déi tinh hinh sir dung dat, khoang 20% dién tich rung chuyen doi thanh
ddt néng nghlep va 15% bién thanh dong co va doi troc, hrong bin cdt van chuyén trong Song
ting 28%. Ho chira Thdc Ba va ho chiva Tuyén Quang sau khi dwa vao khai thac da lam thay doi
ham heong bun cat dong chay tiv 1971 va 2005. Phén tich cdc sé liéu quan trac vé ham heong
bun cat, giam khodng 95% hrong bun cdt vin chuyén trong séng Chay do tic dong ciia hé Thdc
Ba va giam khodng 71% trong séng Gam do tac dong ciia hé Tuyén Quang.

Tir Khéa: Hé chira, lwu vuc song Lo, RUSLE, vin chuyén biin cdt, x6i mon bé mdt

Summary: This article approaches the problem of surface erosion and sediment load in the Lo
river basin, in order to predict the possible impact of reservoirs and land use changes on surface
erosion and sediment load in the river basin. The Revised Universal Soil Loss Equation
(RUSLE), a river network routing scheme, land use change and effects of reservoirs were
accounted in modeling erosion and sediment yield passing from natural impounded and land use
change conditions. Land use changes scenarios, parameterized on the basis of observed land use
changes in the impounded basin, assuming that 20% of forest area is converted into rice and
agricultural crops and 15% into bushes, shrubs and meadows show that a 28% increase of
sediment load can be expected. The Thac Ba reservoir and the Tuyen Quang reservoir already
changed sediment concentration since 1971 and 2005 when they were, respectively, in
operations. By analyzing the sediment concentration data, the sediment load reduction of about
95% is shown for the dam in the Chay river (Thac Ba reservoir) and 71% is for the dam in the
Gam river (Tuyen Quang reservoir).
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1. MO PAU lwu vue ¢6 hai hd chira 16n 1a Thac Ba (dung
tich 2,49-10° m’) va Tuyén Quang (dung tich
2,245- 10° m3) duogc dua vao khai thac 1an luot
tir nam 1971 va nam 2005 d lam thay d6i co
ban ham lugng bun céat tu nhién trong song.
Céc thay doi d6 tac dong khongnho dén su x0i
mon bé mat luu vuc va van chuyén bun cat
trong sOng

Khu vuc nghién ctru la luu vuc song Lo co
dién tich 38165 km’ (tai Viét Tri), noi cé tinh
trang phat ring lam nwong rdy manh mé cung
v6i tap tuc canh tac lam thay d6i tham phu
thue vat trén bé mat luu vue. Bén canh do trén
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bun cat trong luu vuc song tr d6 du doan
anh huong cua sy thay doi thim phu thyc
vét, xdy dung hd chira va cac yéu t6 khac
bao gdm ca cac yéu td ty nhién va tac dong
cia con ngudi giy ra dbi v6i luong x0i
mon va van chuyén bun cét trong luu vue
song Lo.

2.LUU VU'C NGHIEN CcUU

Ving nghién ctru 1a lru vuc séng Lo, mot trong
ba nhanh chinh cta séng Hong Song Lo duoc
hop thanh véisong Gam va song Chay ; o6 do dbc
trung binh luvu vuc 13 19,7%; c6 dién tich luu wre
1a 38165 kit (tinh dén Viét Tri) trong do 22629
km” trén lanh thd Viét Nam; chiéu dai dong chinh
la 470 km (275 km & Viét Nam); d§ cao trung
binh lru wvuc 14 884 m, phan cao trén 250 m
chiém hon 80%tdng diéntich hru vire (hinh 1).

Hinh 1: Ban do6 lwu viee séng L6 (Trung Quoc va Viét Nam)

3. LUQNG MU A, DONG CHAY VABUN CAT
3.1. Ché @6 mwa
Luong mua trung binh nam tinh Tuyén Quang

dao dong trong khoang 1500+1800 mm, dac
biét & tram Bic Quang lén té1 4814,8 mm.
Trung binh hang nim s6 ngdy mua 1a 150
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ngdy. Mua mua tring voi mua hé voi tong
lugng mua ca mua khoang 1310+2131 mm (tai
cac tram khac nhau), chiém 85,3+94,1% tong
luvong mua hang ndm. Mua kho trung véi mua
dong, co téng lwong mua ca mua 1a 134225
mm, chi chiém 5,9+24,7% tong lwong mua
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hang nam. Cac thang c6 lugng mua lon la
thang 7, thang 8 va thang 9 véi khoang
250+320 mm/thang, va dic biét 1én dén 950
mm/thang (thang 9 nam 2000 tai TP. Tuyén
Quang). Chi tiét luong mua trung binh thang
tai cac tram do trén luu vyc ghi ¢ bang 1.

Bang 1: Lwgng mua trung binh thang, nam tai cic tram trén luu vuc song Lo

Pon vi:mm
Thing 1 (2|3 4 5 6 7 8 9 10 | 1I | 12 | Nim

Dao Dirc 390] 43,7f 67,6 108,6] 305,01 4508 545,8| 415,2| 2345 1659 83,8 34,5 24944
Bio Lac 222| 25,91 44,9 76,1| 1651 2127| 241,6] 217,3 982 763 41,5 21,5 12434
Luc Yén 32,5 41,9 71,70 1364| 2090 283,5| 328,0f 396,6/ 255,1| 1444 59,7 27,6 1986,3
Phé'Being 2021 19,91 38,00 94,7 181,0[ 313,1| 367,1} 323,6| 180,7) 1234 66,6] 26,5 1754,7
M. Khwong 41,71 46,11 50,21 115,6] 2045 3272| 405,2] 363,00 207,5 159.5| &1,5| 35,4 20374
H. Su Phi 178( 21,6 44,7 884| 196,01 2942( 338,51 319,9 1652| 105,0] 52,4 21,1| 1664,6
Bic Mé 260] 27,6 51,11 90,1| 2443| 2877 329,2] 267,00 132,6] 91,6 46,6 21,60 16154
Biic Hi 2411 31,8] 57,1 1248 1949] 2375 276,2( 332,20 211,1{ 1248( o4,1] 22,31 1700,8
BécQuang 72,01 73,51 90,3 2463 7619 9837 919,4| 625,1] 4065 391,6[ 166,1| 78,3 4814,8
Cho Ri 1901 22,4 45,00 928 176,0[ 2387 254,00 239,7 1251 86,2 40,8] 19,2 1358,9
Na Hang 212] 29,5 56,7 107,5| 2519 322.4| 336,0{ 278,4 1353 902| 43,4| 22,7 16952
PhéRdng 274 34,8] 59,0 1353 183,6] 2138| 251,1) 333,0 203,8| 1129 448( 174 1617,
Cthén 174 27.2( 46,5 112,6| 203,5] 3209( 345,8] 3409 162,8| 1193 44.8( 20,00 17624
Chiém Hoa 260( 32,8] 52,9 1229 2344 280,4| 283,9] 295,3| 1669 1069 45,3| 22,00 1669,7
Ham Yén 273 39,5] 56,2| 1264 232,1{ 28L6( 321,60 318,3| 1847 1208 44,7 22,2 17754
Tuyén Quang | 23,11 29,5] 52,4 112.8] 222,6] 270,8] 289,6[ 298,4 172.6| 1243| 45,6] 17,3 1659,0
Thac Ba 219] 30,2| 54,6 112,7) 2124| 2551 331,8] 332,21 1984 126,7] 50,8| 20,5 1747,3
Vii Quang 319] 38,8] 57,8 111,3] 2099 243,7 281,4| 275,11 195,1] 136,7[ 48,01 24,00 1653,6
Phu Hp 33,70 37,1 55,00 112,1] 2152 247,9] 279,3| 286,7 202,5| 1513 60,4| 24,00 1705,3
Viét Tri 264 30,9 46,2 1023| 1872 260,6( 269,4| 272,21 183,0] 142,0] 51,8] 20,2 15923

3.2. Dong chay va bun cat

Céc s6 liéu dong chay va ham luongbun cét lo
ling trong song dugc quan trac, do dac tai 8
tram thiy van khac nhau bd tri trong luu vuc
song Lo gom: tram Bao Yén, tram Thac Ba,
tram Ha Giang, tram Ham Yén, tram Bdo Lac,
tram Chiém Hoa, tram Tuyén Quang va tram
Vi Quang.

T hinh 2 cho théy, sau khi hd chira Thac Ba
di vao van hanh (ndm 1971) ham lugng bun
cat lo ling trong dong chay do dugc tai ha luu
giam dot bién. Ham luong bun cat lo ling
trung binh trong gai doan 1971-1975 giam
xubng con 0,026 kg/m3 so vO1 muc trung binh
0,529 kg/m3 trong giai doan 1959-1970 (trudc
khi xdy dunghd chira), ty 1¢ ling dong bun cét
trong 1ong hd Thac Ba dat 95%.
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Hinh 2: Anh hwdng cia ho chiva Théic Ba dén lwong bun cat lo lirng

O tram Chiém Hoa (ha luu hd Tuyén Quang), giai doan 1965-2004 (trudc khi xdy dung hd
ham lugng bun cat lo ling trung binh do dugc  chua) 1a 0,436 kg/m3, hiéu qua ling dong la
trong giai doan 2005-2007 1a 0,184 kg/m3 va  71% duoc thé hién ¢ hinh 3.
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Hinh 3: Anh hudng ciia ho chiva Tuyén Quang dén lwong bun cdt lo lirng

Nhitng s6 liéu nay phu hop véi nhitng s6 liéu cua Lé Thi Phuong Quynh va nnc [1].
4. MO HINH RUSLE VA MO HINH TAP TRUNG DONG CHAY
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4.1. M6 hinh RUSLE

Phuong trinh mét dit phd dung (USLE),
Wischmeier va Smith [2], va phién ban hi¢u
chinh (RUSLE), Renard va nnc [3], dugc ting
dung dé tinh toan luong x6i mon bé mat trung
binh hang ndm, m6 hinh RUSLE duogc 1ap
trinh bang ngén ngit FORTRAN, Lé Thanh
Hung [4]. Phuong trinh USLE/RUSLE thuong
duoc biéu dién theo cong thirc:

A=R-K-LS-C-P
trong do:

- A 1a ton that dé trung binh trén mot hecta
trong mot nam (tan/ha.ndm)

- R 1a hé s6 kha ning x6i mon do mua
(MJ/ha)-(mm/h)

o0 day, tac gia st dung phuong trinh cua
Loureiro va Coutinho [5]:

m.i

] N 12. ]
R=y ; > (7.05 - rainyo — 88.92 - days,)

m=1
trong d6: N 1a sb nam quan tric; rain;, la
lugng mua hang nam > 10 mm; day, la sb
ngay c6 lugng mua hang nam > 10 mm. Sir
dung phuong trinh trén, tinh toan gia tri hé s6
R trung binh hang thang cua luu vuc song Lo.

- K 1a hé sé6 x6i mon dat trung binh
(tan/MT)-(h/mm). O day, chon K = 0,022 dya
trén cdc nghién clru cua Vezina va nnc [6];
Pham Hung [7]. Gié tri K nhu trén cling phu
hop v6i nghién ctru cila Zhang va nnc [8].

- LS 1a chiéu dai va do doc cua suon doc. Trong
nghién ctru nay, st dung cong thurc cua M oore
va Burch [9] détinh toan hé s LS nhur sau:

IS — A, : sin 3
221 0,0896

trong d6: A dién tich 6 thira canh tac trén mot
don vi chiéu rong suon doc, v6i ving nii phia
bic Viét Nan, chon don vi chiéu ron g suon
dbc1a 22,1; m', n' 1a cac hé sb tuong rng chon
140,6 va 1,3; B 1a goc nghiéng suon ddc so véi
phuong ngang.
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- C 1a hé s6 sir dung dat, C < 1, véi ddi hoang
héa C = 1. Hé s6 C cua luu vuc song Lo ddi
v6i ting loai cdy trong duogc thé hién trong
bang 2, theo Vezina va nnc [6], va trong bang
3, theo Pham Hung [7].

Bang 2: H¢ s6 C, theo Vezina va nnc [6]

Logi canh tic H¢ sé C
Laa (2 vu) 0,55
Laa (1 vu) 0,40

Laa (1 vu) véingd 0,55
Sén 0,22

Ngb 0,12

Dau nanh 0,28

Bang 3: Hé s6 C, theo Pham Himng [7]

Loai canh tac Hé sé C
Lta va hoa mau 0,60
Cay bui, ddi co 0,18
Rung tu nhién 0,003
D4t hoang, d6i hoang 1,00

- P 1a hé sb giai phap bao vé dét, P < 1, khi
khong co giai phap bao vé dat P = 1. Véi hinh
thirc canh tac phd bién trong luu vuc séng Lo
la rudng bac thang, dgya theo nghién clru cua
Vezina va nnc [6] va Pham Hung [7], trong
nghién ctru ndy, lya chon hé s6 P =0,2.

42. Mé hinh
(DIMOSHONG)

Dong chdy cua bun cat x61 mon do mua trén
cac suon doc ciia luu vire duge chuyén qua mo
hinh tap trung dong chdy mang ludi song M6
hinh ciing duoc ldp trinh bang ngdn ngir
FORTRAN, L& Thanh Hung [4], dua trén
thuat toan do dbc 8 hudng, Ranzi va nnc [10]
dé tinh toan luong dong chay bun cat & trong
mang ludi song Lo.

5. KET QUA PAT PUQC

tap trung dong chay

5.1. Vé x6i mon dit bé mdt

M6 hinh RUSLE da dugc ap dung tinh toan
cho Ivu vire song Lo bang cach stir dung s liéu
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mua dugc thu thap tu 20 tram khi tugng do
mua nam trong luu vuc va cac thong sd cua
phuong trinh RUSLE duoc liét ké & trén. Két
quéa ¢ hinh 4 thé hién luong mét dt trung binh
nim do x6i mon bé mit trong luu vuc song Lo.

'\ZHDR;:‘[GE"'\}
“4aHang (Gam)

. «<hoDon (Gam)
<‘hiemH~a {Gam? v %
4 e (Lo)

v iHu [Hong)

< /iefTri (Hong)

Hinh 4: Mat dat trung binh (tdn/ha/ndm) ¢ heu
vue song Lo

Do day trung binh ctia 16p dat x6i mon trén bé
mat luu vuc hang nam duogc xac dinh tu két
qua ctia md hinh RUSLE tinh toan luong mat
dat trung binh hang nam tai 8 tram quan tric
thuy vian dwoc thé hién trong bang 4.

Bang 4: P day trung binh 16p dat x6i mon

Tram do D¢ day lop x0i mon
Bao Yén 0,27 mm/nam
Thac Ba 0,34 mm/nam
Ha Giang 0,25 mm/nam
Ham Yén 0,32 mm/nam
Bao Lac 0,34 mm/nam
Chiém Hoa 0,17 mm/nam
Tuyén Quang 0,23 mm/nam
Vi Quang 0,23 mm/nam

52. Vé hiéu qué ling dong bin cit trongho chiia

Hd chira Thac Ba (dung tich 2,49-10° m’) va
ho chira Tuyén Quang (dung tich 2,245-10°
m3) da thay d6i ham luong bun cét trong dong
chay ké tir nam 1971 (hd Théc Ba) va nim
2005 (hd Tuyén Quang). Bun cat ling dong
trong cdc hd chira nay di lam thay ddi ham
luong bun cat lo lng trong song Hiéu qua
ling dong cua cac hd chira nay wdc tinh trong
khoang 71%+95%. Dé danh gia sy mét dat do
x61 mon trong luu vuc song Lo, st dung md
hinh RUSLE va mé hinh DIMOSHONG dé
tinh toan. K& qua tinh toan thu duoc theo mo
hinh tuong ddi sat véi cac két qua thyc do tai 8
tram thuy van trén trong luu vuc song L6 duoc
thé hién trong bang 5.

Bang 5: Tong lwong bun cit hang nim (tan/nim)

Dién Bun cat Bun cat Bun cat | Bun cat

Tram do Song tich thuce do RUSLE thue do RUSLE

(km’) | (khéng hd) | (khong hd) | (c6hd) | (cohd)
Béo Yén Chay 5000 4315193 | 2000728 4315193 | 1851864
Thac Ba* Chay 6170 3221854 3157341 186 249 639 120
Ha Giang Lo 8300 3018636 | 3162664| 3018636 2630838
Ham Yén Lo 11900 [ 4254671 5652585 4254671 4755346
Béo Lac Gam 4060 1181968 2079477 1181968 2079477
Chiém Hoa* Gam 16500 5411995 | 4326636| 1868613 | 1222592
Tuyén Quang* LoGam 29600 | 10230666 | 10018721 | 3915373 | 4 087 866
Vi Quang* LoGamChay | 37000 | 11000 128 | 12825106 | 4 188439 | 4225354

(*) Cic tram & ha luu ho chira
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5.3. Vé su thay ddi tham phu thue vat

Su thay dbi st dung dat da anh huong khong
nho ddi véi x6i mon va van chuyén bun cat
trong luu vire séng Lo. Do sy thay doi 16p phu
thyc vat: pha ring dé phat trién néng nghiép,
bién dat rirng thanh dat canh tac, hoang hoa dat
rung va chdy nrng, theo Pham Hung [7] quan
sat thay dién tich rirng giam dén 35%, v6i 20%

| CONGNGHE
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dién tich dat rimg chuyén thanh dién tich dat
néng nghiép va 15% thanh bui cay va doi co, da
lam tang lwong mat dat cua lru vue séng Lo.
Két qua tinh toan theo md hinh RUSLE va m
hinh DIMOSHONG cho thdy su thay d6i sir
dung dat véi dién tich dat rimg giam 35% nhur
trén thi dan téi sy mat dat do x6i mon ting lén
khoéng 28% (xem trong bang 6).

Bing 6: Anh huéng thay doi tham phiu dén tong lwong bun cat (tan/nim) luu vire séng Lo

Dién Bitn cit Bun cét}{US LE | Bun cat
Tram do Song tich (thay doi tham tang TB
(kmz) RUSLE phii) (%)
Béo Yén Chay 5000 1 851 864 2114 557
Thac Ba* Chay 6170 639 120 833979
Ha Giang Lo 8300 2 630 838 2 859 101
Ham Yén Lo 11900 4 755 346 6355186 280%
Béo Lac Gam 4060 2079 477 2618556
Chiém Hoa* Gam 16500 1222 592 1 580 741
Tuyén Quang* Lo-Gam 29600 4 087 866 5724311
Vi Quang* Lo-Gam-Chay 37000 4 225 354 5968 811
6. KET LUAN Tuyén Quang 0,23 mm/nim va tram Vi

Mua layéu td quan trong nhét trong s cac nhéan
t6 anh hudng dén x61 mon bé mat lwu vuc. Phan
tich sb liéu mua thu thap tir 20 tram do nura trong
lru vie séng Lo cho thiy, khoang 83,3% tong
luong mua hang nam cé cuong do 1om hon 10
mm/ngdy c¢6 do ning lwong dé gy nén su x6i
mon dét, theo Loureiro va Coutinho [5].

M6 hinh RUSLE két hop véi md hinh
DIMOSHOMG dé tinh toan lwong ton thit dat
do x6i mon va van chuyén bun cat trong song.
Két qua tinh toan dugc chiéu day 16p dat bé
mat bi x61 mon trung binh hang nam tai tam
tram do trong luu vuc song Lo: tai tram Béo
Yén 0,27 mm/nam, tram Thac Ba 0,34
mm/nam, tram Ha Giang 0,25 mm/nam, tram
Ham Yén 0,32 mm/nam, tram Bao Lac 0,34
mm/nam, tram Chiéu Hoéa 0,17 mm/nam, tram

Quang 0,23 mm/nam.

Viéc xay dung hai dép 16n & luvu vyc séng
Chay va song Gam tao nén hd chira Thac Ba
va ho chtra Tuyén Quang di lam giam dangké
lugng bun cét lo lirng trong song. St dung mo
hinh RUSLE két hop mé hinh DIMOSHONG
tinh toan duoc luong mit dat do x6i mon bé
mit va hiéu qua ling dong bun cét trong hd dat
khoang 71%+95%. Thay d6i sir dung dat da
lam thay d6i tham phu thuc vét trong luu vuc,
v6i gia dinh 20% dién tich dat ring dugc
chuyén d6i thanh dat nong nghiép va 15% dién
tich dat rirng bi hoang hoa trd thanh ddi co,
cdy bui thi co thé 1am ting 1én 28% luong mét
dat do x6i mon. Piéu nay cho thdy mé hinh
RUSLE két hop v6i mé hinh DIMOSHONG
c6 thé tinh toan du béo x6i mon va van chuy én
bun cét trong luu vuc song Lo, lwong bun cat
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lang dong trong céc hd chira véi cac kich ban  ddi tap quan canh tac, chay rirng va hoanghda
thay doi tham phu thuc vat khac nhau do thay — dat rung.
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