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XAY DUNG PHUONG TRINH TUONG QUAN THU'C NGHIEM XOI MON
(AP DUNG CHO LUU VUC SUOI SAP VA PHIENG HIENG
THUQC TINH SON LA)

Pao Tin Quy’

Tém tat: Sy tach roi dat do tic ddng cia muwa phu thudc vao nhiéu théng sé va ciing cé nhiéu
théng sé tham gia vao qud trinh hinh thanh vdn chuyén bin cdt trén luu vuc. Ung véi méi loai dat
thi ¢6 hé sé x6i mon dat, hé sé xéi mon ranh, hé s6 xéi mon lién rdanh khéac nhau vi chung co cac
ddc trung vit 1y, héa hoc khédc nhau. Phirong phdp phdn tich @6 nhay d@é chi ra théng sé ndo ¢ vai
tro quan trong, khong quan trong trong qua trinh tinh toan xo6i mon ranh, xoi mon lién ranh trén

lvew viee.

Twr khéa: HE s6 x61 mon, d¢ doc, tham phu, mat do ranh.

1. MO DAU

Nhan t6 mua gay x6i mon chu yéu théng qua
luong mua va cuong do mua. Luong dat mat do
x61 mon ty 1€ thuan véi lugng mua, cuong do
mua. Piéu nay dong nghia voi mot khu vuc
nghién ctru nhat dinh thi nhitng trdn mwa nho c6
lugng x61 mon it hon nhitng tran mua lon; cung
mdt lugng mua, tran mua nao cé cuong do mua
16n hon (thoi gian muwa ngan hon) thi lwong dat
x61 mon s& nhiéu hon. Nhitng trdn mua co
cuong do mua lon s€ lam cho luong nudc mua
khong kip ngdm xudng dat, lwong nudc mua
ndy gan nhu chuyén toan bd thanh dong chay
mat 1am cho van téc dong chay mit ting dang
ké. Dong chay mit cang 16n thi tao nén xung luc
16n va cubn troi nhitng hat dat trén bé mat
nhiéu, vay luong dat bi x6i mon 16n. (Nguyén
Trong Ha, 1996).

Dia hinh anh huéng dén x6i mon dat cha yéu
thong qua do ddc va chiéu dai suon dbc. Do dbc
1a nhan t6 quan trong anh huong dén x6i mon va
dong chay mat. Do ddc cang 16n thi x6i mon
mat cang 16n va nguoc lai. Cing mdt cép do
dbc, néu chiéu dai suon dbc cang 1on thi nguy
co giy x6i mon dat cang cao. Mot s6 két qua
nghién ctru da chi ra rang: Néu chiéu dai suon
dbc tang 1én hai lan thi lwvong dat x6i mon ciing
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ting xap xi hai 1an (d6i voi dat san xuat 1am
nghiép) va ting 1én gan ba lan trén dat trong ca
phé. Trong diéu kién nhiét doi thi anh hudng
ctia chiéu dai suon dbc 1d nét hon so véi (diéu
kién) cac nudc 6n do1 (Pham Ngoc Diing, 1991;
Nguyén vin Diing, Nguyén Dinh Ky, 2012).

2. PHAN TiCH PQ NHAY CUA CAC
THONG SO MO HINH

Phwong phdp phan tich d nhay cdc théng sé

Phén tich d6 nhay 1a sy nghién ctru mdi quan
h¢ gifra thong tin vao va ra cua mo hinh. Do
nhay c6 thé tinh toan bang nhiéu phuong phap
hay phan tich dinh tinh hodc dinh lugng. C6 thé
ké dén mot s6 cong trinh phan tich d6 nhay nhu
(Iman R. L and Helton J. C., 1988; Werner M.
G. F., Hunter N. M. and Bates. P. D., 1988].

Pé phan tich d6 nhay cac thong sd trong mo
hinh toan, nguoi ta dua ra khai ni¢ém véc to ung
v6i mdi théng sé (vi du véce to x nhdn cac gia tri
trong khoang a + b, ta viét x[a,b]. S6 luong céac
tri nhan t6 thudc [a,b] nhiéu hay it tuy thudc yéu
cau do chinh xac cta phuong phép.

Gia st c6 véc to x[a,b], dung phuong phap
Monte - Carlo dé lay ngiu nhién cic gia tri
nhan t6 x* theo mot ham mat do xac sudt nhat
dinh. Ung véi mdi gia tri nhan té x*, ngudi ta
s& nhan duoc mot gia tri két qua tinh toan cia
mo hinh, cac gia tri cia cac ham chi ti€u dugc
tinh toan dé so sanh gitta két qua tinh toan va
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gia tri quan tric. Sap xép theo chiéu giam dan
cac gia tri cua ham chi ti€u, cac gia tri xX duoc
thay d6i theo. Céac gia tri phan phdi xac suit
cua x* dugc chia thanh hai phan: Phan thir nhat
1a tap hop céac gia tri “t6t” (A), phan thu hai 1a
tap hop gia tri “khong t6t” (B). P nhay cua
thong sd dang xét duge danh gia theo khoang
cach 16n nhat dmene theo phuong ding cua hai
duong phan phdi xac suat. Gia tri tinh toan cua
Apene S& 50 sanh v6i gia tri tiéu chudn dye e, khi
gia tri tinh toan cua dyc .. 16n hon gia tri ti€u
chuén cua dmene thi thong sb x dang xét s€ anh
huéng nhiéu dén két qua tinh todn cia md
hinh, nguoc lai s& khong anh huéng nhiéu. Gia
tri tiéu chuin dugc tinh theo cong thiuc 2-1
(Harvey G. and Jan T., 1988):

5 /mc +n,
tieu _ch
eu _cnuan mc .nc

trong do B 1a hé ) phu thudc vao muac do
chinh x4c dé lay gia tri chi sd lwong tinh toan
“t5t” hay “khong tot”.

ne: SO Iwong cac két qua tinh toan “t6t”;

me: S6 lugng cac két qua tinh toan “khong tot”.

Trén co s so sanh giita két qua tinh toan cta
mo hinh va gia tri quan trac thuc té, cac gia tri
thong ké dugc gan cho mdi thong s6. Thong qua
cac gia tri théng ké duoc tinh toan dua vao cac
ham tiéu chuan nhu ham Nash. Véi tap hop céac
gi4 tri (gia tri kha di) ham tiéu chuan ciia cac
thong s, chiing ta c6 thé phan tich 6 nhay cua
mdi thong sd trong cting mdt md hinh tinh toan.

Két qua phan tich 46 nhay céac thong s6

C6 nhiéu thong s6 tham gia vao qua trinh
hinh thanh van chuyén bun cat trén luu vuc vira
va nhd ma da dugc md hinh hoa thong qua mod
hinh mé phong van chuyén bun cat trén luu vyc.
Phuong phap phan tich d6 nhay c6 thé chi ra
dugc thong s6 nao co vai trd quan trong trong
md hinh, thong sd nao khong quan trong. Téc
gia phan tich do nhay t6 hop cac thong so:
Cuong d6 mua, hé s x6i mon bong tach lién
ranh, d6 ddc lwu vuc, mat do ranh, do che phu
dat va kha ning x6i mon cta dat. Két qua phan
tich d6 nhay cta cac thong sd thé hién nhu trén
hinh 1.

(2-1)

mg,n,
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.| —&— Heé s8 x6i mon tach r&i lién ranh
—8— Hé s8 kha n&ng x6i mén dat

—m— Hé s6 x6i mon ranh

‘| —w— Hé s6 van chuyén bun cat lién ranh
160--{ —— Hé s8 van chuyén bln cat ranh
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Hinh 1. Puong biéu dién két quad khi thay doi
théng sé mé hinh

Qua phan tich két qua mo phong do nhay cac
thong sé6 md hinh cho thiy, cuong d6 mua anh
huong lon nhat dén su van chuyén bun cat trén
luu vuc. Cuong d0 mua cang 16n thi mirc van
chuyén bun cat trén luu vuc cang cao. Tiép theo
13 thong sb d6 doc luu vue. Néu d6 dbc luu vuc
tang 1én 30% thi luong bun cat trén luu vuc tang
1én khoang 19%. Nhu vay d6 doc cang 16n thi
x61 mOn mat cang lon va nguoc lai. Do dbc
cang 16n thi yéu cau dbi véi cau trac tham thuc
vat rung phong hd cang cao. Néu d6 che phu
giam xudng khoang 4% thi x6i mon dat s& ting
lén khoang 42,2%. Vay d6 che phi cang nhiéu
thi kha ning gitr nudc va dat cang tot.

3. PHAN TiCH TUONG QUAN GIUA
XOI MON LIEN RANH TREN LUU VUC
VOI PO DOC VA CUONG PO

Luong dat bi x6i mon lién ranh trén luu vuc
13 ham sb cua cuong do mua va do dbc luu vue.
Thtr nghiém tinh todn vé1 cac cuong do mua
khac nhau trén luu vuc Phiéng Hiéng va luu vuc
Nam Sap cho ta két qua tinh toan x6i mon lién
ranh trén luu vue.
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Phuong trinh co ban cho sy bong tach lién
ranh c6 dang tong quat nhu sau (Nearing, M.A.,

X.C. Zhang, W.P. MilLLer, L.D. Norton,
L.T.West (1998)):
E=a.i’1 (3-1)
trong do:

a, b: Hé sb trong phuong trinh twong quan

1: Cuong d§ mua (mm/h)

I: Do dbc Iuu vue (%).

Két qua phan tich twrong quan gitra x6i mon
lién ranh trén luu vuc voi do doc va cudng do

mua dugc chi ra trong hinh 2.
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Hinh 2. Twong quan gitra xoi mon lién ranh
vGi dé déc va cuong do mua

Tir két qua tinh toan tac gia xay dung duoc
phuong trinh co ban cho sy bong tach li€én ranh
trén luu vuc vira va nho thudc tinh Son La dua
trén sb lidu tinh toan nhu sau:

E, =0,0002-i* -1
trong do:

1: Cuong d§ mua (mm/h)

Io: Do dbc luu vuce (%)

Ei: Ty I¢ bong tach lién ranh (kg/m2 h).

Nhu vay voi két qua trén, trén co s ban do
dia hinh luu vuc, xac dinh duge do ddc luu vuc
tai cac tiéu luu vuce, khi co cuong do mua, ta s€

(3-2)
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xac dinh duoc lugng dat bi x6i mon lién ranh
trén luu vuc dya vao phuong trinh 3-2, tir do
dua ra cac giai phap phong chéng x6i mon dé
giam thiéu lugng dat bi mat di trén luu vye.

4. PHAN TICH TUONG QUAN GIUA
XOI MON RANH TREN LUU VUC VOI
PO DOC VA CUONG PO MUA

Lugng bun cat x61 mon ranh trén luu vyc 1a
ham s cua cuong do0 mua va do dbc luu vue.
Thtr nghiém tinh todn vé1 cac cuong d§ mua
khac nhau trén luu vuc Phiéng Hiéng va luu vuc
Nam Sép cho ta két qua tinh toan x6i mon ranh
trén luu vue.

Phuong trinh co ban cho x61 mon ranh cé
dang tong quat nhu sau (Hudson, N.W.(1986)):

E =ci’-1° (4-1)
trong do:

¢, d : Hé s6 trong phuong trinh twong quan

1: Cuong d§ mua (mm/h)

Io: Do dbe uu vue (%)

E; : Ty 1¢ bong tach rinh (kg/m’ h).

Két qua phan tich twong quan gitra x6i mon
ranh trén lwu vuc véi do doc va cuong do mua
duogc chi ra trong hinh 3.
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Hinh 3. Twong quan gitta xoi mon ranh voi do
doc va cuong do mua
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Tir két qua tinh toan tac gia xay dung duoc
phuong trinh co ban x61 mon ranh trén luu vuc
vira va nhé thudc tinh Son La dua trén sé liéu
tinh toan nhu sau:

E =0,00082-i*-1"" (4-2)

Tu ban dd dia hinh luu vue, xac dinh duoc
d6 doc hru vuc tai cac tiéu lwu vuc, khi c6
cuong do mua, ta s€ xac dinh dugc luong dét bi
x01 mon ranh trén luu vuc dya vao phuong trinh

4-2, tir 46 dua ra cac giai phap chdng x6i mon
dé giam thiéu luong dat mit di trén luu vuc.

4. KET LUAN

Bai bao gidi thiéu viéc xay dung dugc phuong
trinh tuong quan gitta x61 mon lién ranh va x61
mon ranh véi do doc va cuong d6 mua, dya trén
qua trinh phan tich d6 nhay cua cac thong sb.
Trén co s& do cac nha quan ly dua ra giai phap
dé han ché su x6i mon dét trén luu vuc.

TAI LIEU THAM KHAO

Nguyén Trong Ha., Xdc dinh cdc yéu to gdy xéi mon va khd néing diw bdo x6i mon trén dat doc.
Luan an Pho Tién si KH-KT, Truong Pai hoc Thuy loi. Ha Noi, 1996.

Pham Ngoc Diing., Nghién ciru mét sé6 bién phdp chéng xéi mon trén dit do bazan trong ché
viing Tdy nguyén va xdc dinh gid tri ciia cdc yéu té gy xoéi mon dat theo mé hinh Wischmeier W. H
and Smith D.D. Luén an Pho tién si khoa hoc Nong nghi¢p. Ha Noi, 1991.

Nguyén Vian Diing, Nguyén Pinh Ky., Pdnh gid dinh liwong x6i mon dat doi mii viing Thanh -
Nghé - Tinh bang phirong trinh mdt dat phé dung va hé thong thong tin dia 1y. Tap chi cac khoa hoc
vé trai dat, NXB Vién KH&CN Viét Nam, tap 34, sd 1, tr. 31 — 37, 2012.

Iman R. L and Helton J. C., An investigation of uncertainty and sensitivity analysis techniques
for computer models. Risk Analysis, 8 (1), 71-90, 1988.

Werner M. G. F., Hunter N. M. and Bates. P. D., Identifiability of distributed floodplain
roughness values in flood extent estimation. Journal of Hydrology, 314, 139-157, 2005.

Harvey G. and Jan T., An Introduction to Computer Simulation Methods. Part 2, Applications to
Physical Systems, 1988.

Hudson, N.W.(1986): Soil Conservation. London, Batsford.

Nearing, M.A., X.C. Zhang, W.P. MiLLer, L.D. Norton, L.T.West: Modeling Interrill Sediment
Delivery. Soil Sci. Soc. Am.J. 62:438-444. 1998.

Abstract:
CONSTRUCTION THE CORRELATION EQUATION FOR EMPIRICAL OF EROSION
(APPLY FOR SUOI SAP AND PHIENG HIENG BASIN IN SON LA PROVINCE)

Soil detachment by raindrop impact depends on many parameters and there are also many
parameters involving in the formation of sediment transport in the watershed. For each type of soil,
there are specific coefficients of soil erosion, inter-rill and rill erosion because they have different
physical and chemical properties. Sensitivity analysis method is used to show which parameters are
most important, and vice versa in the process of calculating rill and interrill erosion in the watershed.
Keywords: Coefficient of erosion, slope, mats cover, groove density.
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